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TWENTY-FOURTH ANNUAL REPORT

or THB

ONTARIO AGRICULTURAL COLLEGE
AND

EXPERIMENTAL FARM
FOR THE YEAR 1898.

Guelph, January 2nd, 1899.
To the Honorable John Dryden,

Minister of Agriculture ;

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

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

PART 
PART

I. Report op President.
II. Report op Professor op Physics and Lecturer in English. 

PART III. Report op Professor op Biology and Gfolooy.
PART IV. Report op Professor op Chemistry 
PART 
PART

V. Report op Professor op Veterinary Sc/enoe. 
VI. Report op Professor op Dairying.

VII. Report or Professor or Agriculture.
VIII. Report op Professor op Horticulture

PART IX. Report op Professor of Bacteriology.
X. Report of Experimentalist.

XI. Report of Farm Superintendent.
PART 
PART
PART XII. Report of Manager of Poultry Department. 
PART XIlI. Report op Apiculturist.
PART XIV. Report op Physician.

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

JAMES MILLS,
President.
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93
The Ontario Agricultural College and Experimental Farm reporta another prosperous 

session The work of the year just ended has been done without a jai-, and substan
tial progrès» has been made in the different departments It may be said, in a wo.-d 
that the institution is gaining the confidence of the farming community, and doing much 
valuable work for the Province as a whole—stemming the t.de from country to city ; pre
paring young men for agricultural pursuits ; conducting experiments for farmers, fruit 
growers, and dairymen ; publishing the results of work done from year to year ; as ist'ng 
at Farmers’ institutes and other public meetings ; and contributing in various 
directly and indirectly, to the dignity and success of farming as an occupation.

Attendance or Students.
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t attendance of students during the past year has been the largest in the history
of the College. Evt ry bed has been occupied, and several students have had to lodge out
side The total number on the roll in 1898 was 333-223 in the regular course and 110 in 
the dairy course. Of these in the regular course, 87 per cent, are from Ontario, 71 per 
cent, from other provinces of the Domic’on, and 5j per cent, from other countries.

Ages *nd Religious Denominations.

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

The religious denominations

-one

76 P-sbyterians, 39 Episcopalians, 14 Baptists, 6 HomanTithoUcfl.T'FriLndsfSre^h- 
ren. 2 Coogreg.tionalists, 2 Ohristadelphians, 1 Lutheran, and 1 Christian Church ; and

Lmh:n oXz:rd i c^sas.Methodiet8-18 Epiecopa,iane-10 3
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Counties Represented.

SSlSSSS193
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197 Analysis of College Roll (General Courue). 

(1) Fbom Ontario.
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Algoma .
Brant ...
Bruce ... 
Carlnton . 
Hutferin .
Dm.da» 
lhirham .
Elgin .... 
Frontenac 
Glengarry........

1 Mid.lli aex ...,,
Norfolk...........
Northumberland
Ontario..................
Oxford ..............
Barry Sound ..., 
Peel ...
Perth" "!.**"*!!.*
Peterboro’ ... ., 
1 riacott.............
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viii- agricultural college
and experimental farm.

Analysis or College Roll -Continual.
Grenville.........
Grey;.......... .....
Hald imand.........
Helton................
Hasting»............
Huron.........
Kent................. ”
Lainbton .............
Lanark.......
Leeds ............... j
Lennox .............
Lincoln............ """
Manitoulin Island 
Muskoka...............

1 wPrince Edward
Renfrew.........
Russell.......
Simcoe............ .
Stormont.......
Victoria 
Waterloo....
Welland...........
Wellington.......
Wentworth ....
York................
Toronto .......
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was all 
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and w» 
of Soil

1

18
7
7

131
194

(2) From other Provinces
or thk Dominion.

Prince Edward Island 
VUebsc............. ................

Manitoba..................
Northwest Territories """
New Brunswick
Nova Scotia ... .......

O1
6 gatiom 

the lat'i 
tests oi 
stii rinj 
37 per 
month 
not dis 
weal he 
humme

18
(3) From othkr Countries.

Jamaica..............
Asia Minor...........

Bermuda...........
England.........
Scotland.............
United States ..!

.... 1
8 11 11

Total in general 13course
223

County Students.

on. student free'oVfritfon.'*''ot'SZ,'mThfroinn TO? t? P,°"“CS P°”r to""d

were the following: Algoma, Brant, Bruce Carleton Duff •“ n‘ ,iar (42 in number) 
Glengarry Grenville, Grey, Haldimand, Halton H^in™0’ ^Unda’' D”h»m, Elgin, 
Lanark, Leeds, Lennox, Lincoln, Middlesex Mn=u i, ^8* ^uron> Kent, Lambton, 
Oateno. Oxford. P.ny Sound. Peterboro, Peel Perth ^orthamberlend,
S,OC”' St0rm™t’ V“tori*’ WelUnd,

Al
F.G.S.,
serve a 
the On 
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farmere 
loss to

Ai
could fi 
advano 
by H. ] 
Macdoi 
Dr. Jol

More Room Needed

the Government can spï™ t^Zne^equiredfo^cert!^ 8,J°Uld.be Provided « soon as 

two new buildings, one for a physical laboratory and ^ n‘ï T ^ the erection of
the reading-room, and a medium sized hall fn, hL- l, 0the.r fo embrace the library.
Society and the annual meetings of the Experimentaf IT ^ raeet*?*8 ofthe College Literary 
the Experimental Museum, but cannot doro hereaftlr T”’ wh,choflate years has met in 
biting the best varieties of grain, corn, grassesf etc “a ^ CMea ,or exhi’ 
available space in said museum. 8 ’ tc ’ Wl11 henceforth occupy all the

back from the south end of^hf Jain College ImilcUng Wi°8 40 by 47 extended 

accommodation could be provided That Mtinn * auffi.c,ent. increase in dormitory 
«he Hbrary could be changed into dormitories and^he^ mBm bulldin« now occupied by 
addition could be used for the same Dtirnn»« a V Upper 8tones of the proposed Physical Laboratory for practical wo?k ^ a

Oi
Institut 
Profess 
a post ; 
Assista:

Th
student
noxious

A.
for a yi 
Gutting

r%

*

• /

*

i

o>
^C

0t
ow

oe

to
 —

 to



Our Professor of Physics, J. B. Reynolds, B. A., has commenced a series of investi 
gâtions under this head, and will push the work along as fast as he can, consistently with 
the large amount of teaching which is required of him. Last ear he found by actual 
tests on plots in the College Experimental Grounds, that soil hich was kept open by 
stii ring the surface as often as was necessary to prevent a crust from forming, contained 
37 per cent more moisture in the first two feet, measured from the surface, during the 
month of July, than the same kind of soil in an adjoining plot, the surface of which was 
not disturbed. Hence the value of stirring the earth around trees and shrubs in dry 
weather, and the need for frequent cultivation of corn, roots, potatoes, etc., during the 
summer months.

After twenty years of faithful service in the College, J. Hoy es Panton, M.A., 
F.G.S., Professor of Biology and Geology, died on the 2nd February last. No one could 
serve an institution more faithfully and conscientiously than Professor Pan ton served 
the Ontario Agricultural College. He was man of rare integrity and devotion to duty 

a good scholar, a hard-worker, a clear nd im ressive lecturer ; and he possessed 
exceptional skill in simplifying tnd popularizing th facts and teachings of science for 
farmers and others who had not received a scientific training. His death was a great 
loss to the College. 8

As Professor Pan ton’s illness began in August, 1897, we had to arrange as best we 
could for the work of the department from October, 1897, to June, 1898. Most of the 
advanced work was done by F. C. Harrison, Bacteriologist ; the entomology was taken 
by H. L. Hutt, Horticulturist ; some classes in botany and zlology were taught by J. 0. 
Macdonald, Fellow in Biology ; and most of the practical work in zoology was done by 
Dr. John McCrae, of the General Hospital, Toronto.

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

The department is fairly Well equipped, and good work is expected both for the 
students in attendance and for farmers and others who may want information about 
noxious weeds or troublsome insects.
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When so much depends upon the crops grown from year to year, there can be no 
question as to the importance of a very thorough and persistent study of the soil in its 
relation to heat, moisture, and fertility, as affected by humus, tillage operations, etc It 
used to be thought that a chemical analysis of a soil, showing its various constituents, 
was all that was nec. ssary ; but it was at length shown by experiment that land might 
contain all the constituents of plant food in due proportion, and still be unproductive, 
owing to a lack of moisture, or a sod dm condition due to a deficiency of vegetable matter 
in tbe soil, or the fact that the ingredients of the soil had not been worked over and 
exposed to the frost and atmosphere in such a way as to make them available for plant 
food, lienee the importance of studying the physical condition of the soil—the results 
of underdraining, the effects of various tillage operations on the retention of moisture for 
the use of plants, and the power which humus, or vegetable matter, has to retain heat 
and water in the soil. These and many other important problems come under the head 
of Soil Physics.

osed 
>r a A. E Shuttle worth, B.A.Sc , Ph.D., Professor of Chemistry,'has been in Germany 

for a year and seven months (May 15, 1897, to December 13, 1898), most of the time at 
Gottingen University, studying and doing laboratory work in agricultural chemistry,

itory
Chemistry.

Biology and Geology.

Soil Physics.
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REPORT OF THE PRESIDENT. zi.

Experimental Feeding.

Stock feeding i* a very important 1 ranch of farming in this Province. Hence Mr. 
G E. Day, our Professor of Agriculture, has been conducting experiments in the feeding 
of cattle, sheep, and swine. In cattle-feeding, be has been determining and comparing 

• the net results from heavy, medium, and light rations of meal, fed with bulky food, such
as cut hay and roots ; and in all cases so far—in tests extending over two years__the
heavy ration of meal has proved the least profitable. In pig feeding, he has been com- 
pinng the different breeds, judged by the requirements of the ex port bacon trade, and 
has been working along several lines to ascertain the cause or causes of softness in meat 
He has already obtained results which involve suggestions as to what the causes are; but 
these results will have to be verified by further experiments, which are now in progress.

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

Horticulture.

Of late years, more attention has been given to horticulture at the College than 
formerly. The orchard has been considerably enlarged, the small fruit plantaticn has 
been increased in size, and a great number of variety tests have been made Last year 
tests were made with 219 varieties of strawberries, fifteen of red raspberries, fifteen of 
black raspberries, nine of blackberries, thirteen of currants, thirteen of gooseberries 
eleven of tomatoes, 270 of -omniums, and thirty of coleus. A faithful comparison 
of variety with variety was Dade by the head of the department, Mr. H. L. Hint, 
Professor of Horticulture ; and many valuable items of information were obtained.

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

Bactrriolog. .

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

sïniîSEr “ “* wi“ "• fo“d h
Field Experiments.SigsEiaa

Ltl .nA k magnltade °[ importance of the work. In my last report, I stated that “in 
eîe 0ne: ^varieties introduced and distributed by our experiment station 

entimcnlï'nHh P®8.1.four.or^y6»™. P«d to the Province a good deal more than the
and fiZl fThd !gu f°l *he Mt ten Jear8 1 ” and having since gone into the facts 

l. do no} hesitate to say that my statement was correct We sent out 
cards of inquiry and received many replies, declaring that the Siberian oats and
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experimental farm.

tu. ,d«* ‘cco""‘of ,b' "°'k 1-", Ke Mr. Zavitz’s report, Part X. of

Farm Proper.

buccwh a. for Mv,rd ,rtTlieVrh d**” v0 witb ibe “me rigor and

are very aatiafactory. The stock k. m «h r to our indents, and the resultspast, wh.le the avenge annual e,pL‘di,„re for ^V"arc0hatHherHe *S ,0r 80rae
tenance ot stock in the three years 180fi i«q« « • Purcha^-bran, etc.—for the main 
to 1892 inclusive, both being considered ii, relation"t TT lhll"d °f Wbet U from 1890 
farm for the periods mentioned ; and the average n.t * a”.nual revenue of the
due allowance for stock imported in ’91 an-f -Qo * e*lK,nditure, after making
«dm» 1698, of .hat it „„ £ th, tbj"* ™ ,b’" Ie*"

.terra tied "p'm tbe"'.™^'".™ “ï/.*™. W,I™''”T'11 '*n ,e*r *** ll“ f“din« ot 

selected, so as not to give one method anv inanit^t “i °X 8ta 8' 1 *lp *ota wcre carefully
for both lots was the same, andthe eeîwSttîîtïï? ®* 0VW ** 0tber The food 
lot to the bo,-stalls did considerably better thin th ‘“T^ rn8Pect same. The

Report, tJiïCSSÏZSL' W0'k m'11,8 dBl’,rtl"””1 “ill be found in M

Other Departments.

r. Rennie’s

Jarvû m.nager of ff Poultry^U^MmSS^ondilrt’d1 iDtere,t to. reP<>rt. Mr. L. C. 
tog and made a few tests with water «E 7° exPer,lmpnt« ™ cross-breed-

Govbrnor-Gkneral’s Prize.

of Captain Clarke, dowelï^hÏtoverZy uldettakl fo tfoY^0 H®’ UDder the direction

* a u . , amon8 ‘he batteries of the
of Aberdeen s prize with a lead of 40

Excursionists to the College.

They°cotoe to^nspeot^the'differen^dep^^nenti^of Ih” ia the month of June,

mental grounds, and, if possible to learn am th” h,‘Jn8t,tution. especially the experi-
** ” *• Wi*kSSS - *th™ -

Clasb Room Work.
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•1 Depart- 
ghborhood

•Unding in our College examinations ; but the percenUge of failures ia still very large 
resulting m some cases from idleness, but in most insUnces from a lack of early training 
in the elementary branches of an English education.

*

'art X. of
Examinees.

The third year examinations were conducted as usual, by examiners appointed by 
the Senate of the University ; and those of the first and second years by the professors 
and instructors of the College, with the assistance of Wm. Tytler, B A., of Guelph, y

Bachelors of the Science of Agriculture.

The examinations for the degree of B 8. A. 
the successful candidates received their degrees at the 
University in June. The list is as follows :

Beam, E ..................
Butler, W. E ...........
Clark, G. H..............
Craig, R. I).............
Davie, A. N..............
Elliott, W. J .........
McCalls, G. B.........
Rose, H. R .............
Ro-s, M. N...............
Roe*, N. M...............
Summer by, W. L ...

vigor and 
! the soil 
he results 
me years 
the main 
rom 1890 
ue of the 
f making 
ree years

held in the month of May, and 
commencement exercises of the

Wire

Black Creek, Wellar d, Ont. 
Dereham Centre, Oxford, Unt. 
Cainaville, Brant, Unt.
Guelph, Wellington, Ont. 
Caynga, Haldimand, Unt. 
Heaforth, Huron, Ont.
St. Catharine*, Lincoln, Unt. 
Gilead, Haeting», Ont. 
Warringt >n, Kmrland.

Ruiaell, Russel], Ont. 

Recipients of Associate Diplomas

eding of 
carefully 
Fhe food 
ue. The 
and two

Rennie’s

Deike, H. V..................
Griedale, J. H
Hamniell, W. H.......
Harm, C. H................
Hawke, A H..............
Hollis, J. H..................
Hnpkin*. A. G.............
Hume, H. H...............
Huit, W. N..................
Jarvis, C ...................
Jarvi*, T ......................
Kennedy, W. J .........
Livingstone, J. M ., .
•VlcLauri", J. D .......
Mallory. F. R ...........
Marshall, F. R ...........
Murdoch, G. H
Price, W. J.................. .
Raynor, M ..................
Robertson, M.............. .
Roa», D. A ................
Scott, W. 0..................
Snider, 0. H................
Taylor, G, R................
Thomson, G. T .........
tTozeland, J. H............
Wagg, A. J ............
W eatgate, H. P...........
Wilson, E. S...............
Zsvitz, H. V .............. .

............. Guelph, Wellington, Ont.
• • • • • • • KumpI], Ont.
........... Keeton, Simone, Ont.

............. Rockwood, Wellington, Ont

............. Winnipeg, Manitoba.

............. Shelby Bay, Bermuda.
............. Highneld, York, Ont.
............. Marvolville, Russell, Ont.
............. Southend, Welland, Ont.
........... Guelph, Wellington, Ont.

z
x

L. C. 
ss-breed- 
• eggs, 
ourse of 
ccounts 
sud Mr.

i r

Vernon, Carleton, Ont.
.. Samis, Lambton, Ont.
.. Vankleek Hill, Glengarry, Ont.
• • Frankford, Hastings, Ont.

Westbrook, Frontenac, Ont. 
Bnbcaygeon, Victoria. Ont.

.........  Maraville, Dufferin, Ont.

.........  Ruse Hall, Prince Edward, Ont.

.........  Meaford, Grey, On.

......... Martintown, Glengarry, Ont.
-------  Kingston, Frontenac, Ont.
.......  Attercliffe, Lincoln, Ont.

.........  Harley, Brant, Ont.

.......  Blenheim, Kent, Ont.

.........  Killarney, Manitoba.

......... Mindemoya, M«mt.milm Island, Ont.
Watford, Lambton, Ont.
Dnndas, Wentworth, Out.

......... Coldstream, Middlesex, Ont.

t
.«

irection 
e often 
i of the 

of 40

June, 
experi- 
em on ♦ To take supplemental examination in Literature.

Bee-Keeping.

First-Class Men,

net W°o!L0f *he °0llego ia divided int0 five departments ; and all candidates who 
get an aggregate of seventy hve per cent, of the marks allottedlirteen 

f them 
ictable

to the subjects in any
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xiv. AGRICULTURAL college and EXPERIMENTAL

o“hki whofirXT»Bfi”tl!wârLlTrZTff The foI,owinK eon-

examination, in 1897, arranged alphabetically? * d,fferPnt department, at the

FARM

Tt
are ape 
univers

Ajrimt Year.

2. Link hi fa 'ntr "0"d'tock’ 0at'in °1»» depart mmt : Mathematic».

in f"nr department.: Agriculture, Natural Science Veterinary
4 ÏÏ6Uc° E M • '>**“• **' i« two department
*î?5ft PK ' • in ,W ^-rtmeu,. :

«• Robertson J. A.. B,«„ OD, d,.|wtmeilt, Agriclllture.

3.
Natural Science and Eneli.li. 
Agriculture. Natural Science, Veterin-

» : Aj

Seeohd Tear.

ScicM^En^isk andM^LrlaTic»'^ ‘h"1 ,|pl>ar,menl"

l B°;,V1,' H,irhMd- °»1' '• ».**«*.
mZ,1H ,tU"eU- °n‘ . in f.mr department.

4 Hutt. W. N., Southend, ■
6. Kennady, W J. Vernon, 

ermary Science.
6. Price, W. J., Marevill

A(Agriculture, Natural Science. Veterinary

• Veterinary Science and Mathematic. 
: Agr,culture, Natural Science, Engli.h, and

Ont., in one department : Natural Scie 
Ont., in three

D«net*.
department!: Agriculture, Natural Science, 

o Ont, in two department. : Engli.h and Mathematic.

College 
imagin' 
expenti 
large at 
soon aei 
Tided fi 
have gt 
have gi 
legislat 
Agricnl 
or ten 3

and Vet-

Expensk of tfu Institution.

for the educationIf a^maTfraction”0^1^0000?t'0™? t0.larjfe e*P«*>diture, of money 

think it is quite right to spend 8100,000 to SI50 000 ‘he Variou8 Professions. They 
men for law, medicine, teaching, and nreachini hnr°° 7 ! “ .* un,ve,8lt7 to «t young 
amount in an institution to fit equallyPableLd intolb g? m,8take to "pond half that 
private duties required of them in general farming f 7°™g Ten for the Public and 
etc., and to qualify some of them for teachin , ft/ * 8r?win8' dairying, stock raising, 
related thereto. Indeed, very few hieZnhL ÏT a°d *e vario“ lienee,
meant by a properly equipped agricnltnraTcolWe V"* conception of what is
farm, which should be managed!, as to pay all!,penses P6°P ® th,nk °f “ “ mere|y •

university, except iÏônê oÎTwî p^ticîlars": agric”ltaral colle8e *« »ke an arts college or

of that^ection^Ttherommnnity ^hich^reprMeii'ts 1^° “ W°rk'ng for the education 

while the arts colleges are all working forTZ? /°Ut r8even tenth« of the population, 
seats about one-tenth of the population. ^ ^UCat,on of another action, which repre-

early all ttjoZtia^ec^a^i^n'ZrU^lwZ f°f e*P®n8e’ in addition to all

cheese-making orchard Varden arl 'n8tructlonJ ln «mlk testing, butter making, and 
horticulture; men, horses, and implement^fo/'fiild^0181 laboratory for instruction in 
animals for experiments in stock feeding et- all .1®.xP1nm®°tje i buildings, men, and 
class rooms, and laboratories required in!n Arto olllege “ ‘°n *° th° baildings-

the country so much as an equaHy^weï^îJp  ̂AgïlIZSrai OoTÎIg ^ 8h°Uld “0t 008t
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“g list con- 
ents at the

The people of the United States, taking a broad, statesmanlike view of this question, 
are spending quite as much on their agricultural institutions as on their arts colleges and 
universities. Take the following as fair simples :

Agricultural College for the State of Wisconsin—
Annual expenditure, apart from erection of buildings 
Amount of salaries paid annually...................................
Instruction in English, mathematics, and sciences being furnished free 
by the State University at the same plac».

Agricultural and Mechanical College for the State of Iowa —
Annual expenditure, apart from buildings 
Annual salary bill........................................
Four of the principal buildings cost as follows : Main Building, 80,000 ; 

Agricultural College Hall, 845,000 ; Morrill Hall, 838,000; and 
Margaret Hall, 850,000—nearly all paid for by direct taxation.

Agricultural and Mechanical College for the State of Michigan—
Annual expenditure, apart from buildings 
Annual salary bill........................................
This Institution has a large number of very expensive buildings.

Dean Henry, of the Wisconsin Agricultural College, writes that, “ An Agricultural 
College, when properly run, is the most expensive of any kind of school that can be 
imagined. There must be plants and animals for illustrative purposes, and these are 
expensive to procure and expensive to care for and soon pass away. There is also a 
large amount of machinery and other illustrative material. I hope our legislators will 

see that Agricultural Colleges are expensive and that this expense must be pro
vided for ; or else take the opposite course and abolish them altogether. We had better 
have good Tnstitutions or none at all. The last three biennial legislatures of Minnesota 
have given their Agricultural College 8150,000 for buildings ; and Bills are now in the 
legislature of that state providing 880,000 more for buildings and equipment for their 
Agricultural College,”—all lhis for an institution which was fairly well equipped eight 
or ten years ago.

I have honestly endeavored to keep down the expenses of the Ontario Agricultural 
College in every department, and have been altogether too illiberal in the matter of salar
ies. Our expenditure is oniy about half that of American agricultural colleges for simi
lar work. Yet some stand aloof and say that the College costs too much. To all such, I 
would say that a good college cannot be maintained for less. In fact, we should have 
an immediate outlay of about 820.000 for buildings and an addition of nearly 83,000 to 
our annual maintenance expenditure.

Personally, I very much prefer to work in a strong, well equipped, and well-manned 
college, and I am inclined to think that the Province of Ontario cannot afford to have an 
inferior institution to represent the great industry cf agriculture in its various branches
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FINANCIAL STATEMENT FOR 1898.
1. Pern

2. Fan

I. College Expenditure. 

(a) College Maintenance.

1. Salaries and vage»
♦19,*60 18

2. Food-

Meat. fixh, and fowl..............
bread and biscuit..........."]“
Groceries butter, and fruit"

4,834 08 
1,200 07 
4,890 01 Sales of3. Household expenses

Laundry, moi]>, and cleaning....................
“ omen servante' wages...........

4. Butiner» Department—

Advertising, printing, postage, and stationery

86 90 
1.943 68

1.071 05
5. MitctUoneoui—

Maintenance of chemical laboratory
physical laboratory.......
biological laboratory ..................................

r.. . bacteriological laboratory.."]]”*...........
Medrri,y.Snd rPadin8 r<x3fi-books, papers, and periodicals
School assessment....................................................................
U nenumerated................ ..]".................................................

836,664 24

(6) Maintenance and Repaire of Government Buildings

Furniture and furnishings 
Repairs and alterations... 
Fuel ..................
Light..............  ....."]]].”
Water.........................  ..."
Sewage disposal.........  ...

8534 05 
1.314 91 
3,364 75 
1,074 25 

12 60 
381 26

Services
Sundriei

6,781 72

♦43,396 96
College Revenue. 1. Perm

2. MainFees.....................................
Balances on board accounts ................................................................
Gas used by students..............]]]]"“..........................................................
Chemicals............................... .................................................................
Supplemental examinations.']]”]"] .............................................................
Sale of tuberculin.............................................................................................
Sale of oil to other departmentsÜ”]]]]]]....................................................
Sundries—bones, old iron, etc.................***]..........  ....................................

aid by ï\ Harrieon for time of engineer and assistant fitting pipes at 

Contingencies—fines, breakage, etc.""””!]”]”........................................

8,471 28

♦34,924 68

xvi. AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.rr
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II. Farm Expemditure.
(e) Farm Proper.

1. Permanent improvementI -
Fencing, new cement eilo, etc

2. Form maintenance—
Salary of Superintendent....
Wage* of foreman and men ............  ........................
Purchase of live a took for feeding, etc.....................
Maintenance of stock....................................................
Seed.................................................................................
Binding twine................................................................
Repairs and alterations (including blackemithing)
Furniture and furnishings...........................................
Tools and implements..................................................
Advertising, printing, postage, and stationery....
Fuel and liçrht ..............................................................
Contingencies......................... ......................................

$19,«60 18

4,834 08 
1,200 07 
4,890 01

Caih Be tenue of Farm Proper.
Sales of cattle—21 steers, 32,185 lbs., at 84.65.........................

15 steers, 80,800 I be., at $4.90.........................
1 bull....................................................................
8 cows, $26 to #59 each.....................................
3 grade calves, 83 to $5 each...........................
10 pure bred calves, sold by auction..............

“ pigs 3 pigs, 1,170 lbs., at $3.00.................................
“ “ 4 T* 700 ” $4.00..................................

$4.00.............................
$4.76.................................
$4.80.................................
85.10.................................
$5 75.................................

86 90 
1,943 68

“ 8 “ 1,488
“ 11 “ 2,284

8 " 1,428
1,071 05

'SSI
" 15 “ 2,860
•* 67 sold by auction.. .. 

sheep—31 sheep, $6 to #16.. 
*' wheat—277.40 bushels at 78c 

218.38 
“ 13

“ barley- 15 
“ “ 209.86

8100, and 66 bags at 36c., and 28 at 10c.
#1.26 ...................................................
»*>r
66c.; 40 bags at 20c., and 88 at 10c.........
76c , and 1 bag at 20c.................................
66c.; 89 bags at 20o., and 48 at 10e..........
80c.; 42 bags at 20c., and 16 at 10c........

ft" oats - 210 
“ peas- 196.16 
“ potatoes-18
“ milk—66C lbs., at 80c. per 100 
•* “ 1,1044 quarts at 4c

ool—261 lbs., (unwashed) at 18c 
“ 202 “ “ 12c

836,664 24
30c.

“ hide and skins—4 sheepskins .. . 
“ screenings—816 lbs., at #1.00 per 100

Services of animals.............................................
Sundries...........................................

91,500 00 
886 68 
688 00 
360 00 

1,837 11

6,731 72 Net expenditure of farm proper.........................

(b) Experimental Ploti and Feeding.
1. Permanent improvement! —Alterations in buildings, Ac.....................
2. Maintenance—

Salary of experimentalist..................................................... ........
Foreman .............................................................................................
Teamsters.......................................... ...................................... .
Experimental feeder ... , .............................................................
Wages of laborers..............................................................................

Seeds.....................................................................................................
Manure and special fertilizers........ .............................................
Stock for feeding..............................................................................
Furnishing and repairs (including blackemithing)....................
Printing, postage, and stationery.................................................
Tools and implements......................................................................
Feed and 1 odder.................................................................................
Contingencies......................................................................................

$43,396 96

8,471 38

#34,924 68

tM.
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$609 29

8,218 10

$8,822 89

6,846 60 

#2,476 79

$33 60

$4,671 79

$2,933 11 

$7,636 50
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2 sheep
17 2,266 lbs. <g 5e...............

-10 «teen. 13.966 lbs. (a $4 ?6 
1 »teer, 1,300 lbs.ro 84.00 . ..

i4 pig», 2,142 ib«.' éü.»".;;;;;
1# “ 8.000 •• 64.00 ....
59 “ 6,9981

“ 278
*• 84.25 
“ 84 60 
“ 84.90 
“ 66.00 
“ 65.36

686
1 « 166
» “ 1,617

Revinvi.Sale, of butter,-3,876 lbe. (a 20c 
46 •• hie

., . H» •« 150...;:
cheese,— 2701 “

“ “ 913
| c
7c

1,3491 “ 71c 
4.180 “ le

874 “ 8*c 
2,0881 ••

... l.iaof « 9o....
milk,-î'til° ,bl- @ 80c per 100

7,292 •• 74c -•
“ «1823 •• 72c

1,615 (|uarts (è 4c..
»kim end buttermilk, 1,800 1U@ 10c per'ioo' 

7.050 •« 16c «•
cm-,-167 quarts @ butterai,k “ 8c

... 31 “ 20c ..................
cattle,-6 cow,, 1 (S #5 QO and 4 (a' 630.66.............

4 grade calve, (S> 81.50 to 89.00 . ............
5 pure bred calves @ 811.00 to 824.66.

26

Sundiie,

Rev tNc*.

Sales <

Kevin:

Salary
Tempo 
Purchi 
Feed., 
Furni, 
Fuel a

Sale» h

1. Pen
2. Mat 
Salai y

Wages 
Manun 
Tree», 
Tool», 1 
Fuel an 
Contini

Sale of

Sundri, 
Paid b

gro

Salary 0

Tool», e 
Fuel am

Paid by

1,537 56

86,098 95

85,156 55

2,189 24 
82,967*31

1,602 48 
105 00 
79 98 
24 00 
16 00 

4,420 00 
448 27

I 36
18 76 

160 60 
185 08

7,012 61

Net expenditure of Experimental Dairy..............

(6) Dairy School.Wage, of instructor, for 3 .
Engineer, f >r 3 mo, .............
General helper.........................
Service» of boy and board of
Cleaning, ,tc..................
Purchase of milk for use in School".
Dairy appliance, ....................... ; ; ” '
Expense, of cheere and butter judge,..................

“ inspecting factorie,.........
FueVCdTightPrmtmg'k0etaRe- a°d lottery-

rr.ns.

engineer

III. Dairy Departmint.

„ , . (°) Experimental Dairy.
? sssasisar ..............................

'•ngineer and a«i.t„,t In experimental work.............

Feed and fodder.......... .............................................................................
furniture, furnishing,, and repair,.'.:".".:........................... .............
I ,lLe,^,lemg’ pnnting’ l),,"tag<‘, and stationery.':...........................
^257^.”^.^”“''
Ccntingencies......................... .........................................................

Net expenditure under thi, head
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1,137 66
86,098 95

88,156 55

7,189 24 
W,967_31

Net expenditure of Dairy School

IV.—Poultry Dkpartmrnt.
Salary of manager ............
Tem[>orary assistance........
Purcbaae of stock ............
Feed, etc.............................
Furnishings and repairs .. 
Fuel and light....................

Kkvknue.
Sales of poultry-118 birds fa 26c. to 812.00 each ........

291 pairs dressed (a 60c to 81 00 ... 
eggs for setting—<4J settings fa 81.00 to *1.60 

for domestic use—3301 doz. fa 10c. to 26c

Net ex|>enditure of poultry Department

V.—Horticultural Departmknt.
1. Permanent Improvement* - Paving drives, etc
2. Maintenance—
Salary of foreman and head gardener........ ,,,,,

aesistant gardener ................
“ assistant in greenhouses..........

IVages of teamster and laborers........ .
Manure............................. ..
Trees, plants, bulbs, and seeds
Tools, implements, furnishings, and repairs

Contingencies .............................

Revente.
Sale of berries- 914J boxes fa) 4c.

“ potatoes—20 bush, fa 26c.
tomatoes-2 “ @ 60c.

„ . . ■■2 “ <S> «e........Sundries—Old iron, etc.........................
Paid by K. C. Harrison, for time of 

ground near his house......... and team grading piece ofmen

Net expenditure of Horticultural Department .

6,171 38

70 83

6,096 56

1,321 46

1,493 69

172 18

8890 77

97 86

6,073 53

1,184 13

293 36

xii.

8,827 98

VI.—Mechanical Department.1.602 48 
105 00 
79 98 
24 00 
16 00 

4,420 00 
448 27

Salary of foreman .
Tools etceXtri cer,*"nter ,or erection of buildings, etc 

Fuel and light ........

2 36 Revenu*.
Paid by F. C. Harrison for time of carpenter working

Net exp.nd.ture of Mechanical Department

18 76 
160 60 
186 08

on hie house

7,012 51

LRM. REPORT OF THE PRESIDENT.

Revenue.
Sales of butter—11,883 lbs. at 184c.

“ cheese 16,927j I ha at 6c.
skim milk-8,180 lbs. at 16c. per 100 . ...".
whey—season’s make.......................................
créa h—3J cjuarts at 20c.................................
sundries.........................................................

Registration fees...............................

to 21c 2,369 19 
1,323 34

t.. k

4 76
25 00

70
6 00

102 00
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Sl'MMABT.

ToU, nrt e„,enditure in ell department.. -Coll,*,, Farm. „tc. -
I. College end Government BnUdi 

II. Farm - •34.934 6*

8,476 79 
6,098 9*

2,967 81 
8,184 63 

890 77

6,096 66 
1,821 46

1. Farm proper.............................
in. ?>e5,D±21t!tisnd

1. Experimental Dairy
„„ 2. Dairy aebool ............... ...........................
*X Poultry Department.........

V> Horticultural Department Garden,’ greenh,

vi M-haxEmSr ."*.......... awn, orchard, email fruit andUHCH,

•56,961 04^ O6x|)0Ddfd biliQcê od tht* yoAr’s
operation» in all departments, 91,912.96.

FJAMES MILLS,
Pr< aident.
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ARM.

•34,924 68

8,476 79 
6,098 96

2,967 81 
3,184 63 

890 77

6,096 66 
1,321 46

PART II.

REPORT OF THE LECTURER IN156,961 04

ENGLISH LITERATURE AND PHYSICS.
i eident.

To tha Preiident of the Ontario Agricultural Collegt :

d pj,8*™1 tave tbe honor t0 present herewith my report of the departments of English

English. The study of English literature has been continued under much the same 
conditions as formerly. The students who attend this College do not by any means lack 
in appreciation of literature. I do nos find any difficulty in arousing interest in class- 
work in English Literature, or in inducing a close study of the authois preset ibed. The 
works of the best Eng ish authors are well appreciated, and, in class and out, sometim.s 
justly criticized. So far, matters are encouraging t j the teacher. But the great weakneia 
of many of the students is in composition. The csute is, undoubtedly, lack of practice 
and of proper instruction. In spelling, punctuation, vocabulary, and rules of grammar 
many are very d- ficient. Within the short time at our disposal during the course here* 
it is impossible to give them the requisite knowledge and skill in the use of language • so 

3 I t°me i°f -be™ receive t^le.ir diplomas with veiy meagre attainments in that most essential 
branch, English composition. It would perhaps seem an injustice to a good st «dint, who 
has acquired considerable knowledge in the practical and scientific studies to withhold 

n from him a diploma from an Agricultuial College on account of deficiency in English •
; but there h no doubt tLat many pass out from this College, accredited associates and’ 

graduates, who have no confidence in their own ability to write a p .suable article for an 
Agricultural journal. This is not as it should be, and 1 am doing my best to reduce th's 
undesirable condition of things to a minimum. For the Preparatory and First Years your 
assistant in the Residence is responsible in the matter of composition. I sometimes 

; assign subjects for these c asses, and require papers to be handed in or to be read in class • 
but *t is with the second and third years that I have mainly to do. With the Second' 
• 1 ,ollof the plan of weekly essays, on subjects assign.d by myself, or occasionally
left to tt mselves to choose. These essays are read carefully and marked closely durin« 
the week ; then they are handed back and the errors discussed in a part of the lecture 
period, with the present second year I am able already to report a veiy noticeable 
advance in the general style and appearance of the weekly essays. For the pres ent I have 
assigned a subject to cover three weeks ; they are to write on either “ The Fat Stock 
bhow, or “ The Experimental Union,” both of which are soon to take place. The Third 
Y.e*r ,y.6 comddereble practice in Seminary work, writing of essays on subjects connected 
with their special departments. Besides this, in the English department they are

1 A. C. [1]
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the dew-point. A simple method is as follows : A bright tin or silver cnp, a thermo
meter, and some ice and water, are required. After tiarly filling the cup with water, 
ice should be added slowly, until the outside of the cup oecomes clouded. The water in
side the cup is then at the temperature of dtw-point.
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Dew-point. Humidity. 1.

9 a m. 2 p.m. 6 p.m. 9 am. 9 p.m. 6 p m.

% %A v. 47.5
....... { 8 <7J une . Max. 69.5 ! 9.Min. 3T.2 40 8.86 inches.
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Augu*t 68.5 100.64. 36. 1.99 inches.
At. . 
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Min .

69.{ 71 7September... 73. 100.36. 36. 2 61 inches.
Av 48 1{ 76 2Ostober Max.
Min

70 100.25.6 41 4.18 inches.
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tion of moisture from the surface of the ground, which tak.s place during fhe heat of

lower the humidity of the air, and one to raise it ; and as th.se force" are TdÏ U 
ever perfectly balanced, it will be seen that the humidity is constantly changing Also 
according as the evaporation of moisture from the ground is more or less ranid rUn l ’ 
ruing of the vapor into the higher regions, will the dew point rue or f.ll P **

8. The average humidity for the month varies directly with the amount of rainfall 
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held. A spade will do the work, but it has its disadvantages After
among investigators along the same line, we adapted an instrument used at some of "the
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4 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.
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Tut Effect of Surficb Cultivation
on the Moisture of the Soil.

mwmg&mr 1 ou1 M. 7 Seventeen samples were taken, in June thirteen and iL Jufc -
July the continued dry weather made it unnecessary to sample so often. 1
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By comparing plot A with plot B, the following differences may be noticed : 
Throughout the whole three months, the upper two feet below the mulched surface 
tained more water than that below the compact surface. For May, plot A contains in 
the upper two feet eighty seven gallons of water per square red mere than plot B ; that 
is, an equivalent for a rainfall of six tenths of an inch, or three-tenths of the total rain
fall for the month. For June a difference is observed, in favor again of plot A, of fifty- 
seven gallons per square rod, or an equivalent for four-tenths of an inch of rainfall, or 
about one-eighth of the total rainfall for the month. For July, there is a difference of 
sixty eight gallons per square rod, which is three eighths of the total rainfall, or about 
half an inch. These results are presented in brief form in table below.
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paring this

May. June. July.

Per cent, of total rainfall ...................................................
Per cent, of total rainfall saved by surface cultivation.

2.03 inches 
ft or 30%

8.86 inches 
à or 124%

1.33 inches 
8 or 374%

lienee we observe : The drier the weather, the greater is the beneficial effect of 
surface cultivation. This conclusion should not be overlooked. It declares that, in a 
comparatively wet month, such as June of this year, surface cultivation has less (fleet on 
the saving of moisture. The farmer need not be alarmed about this, since at such a 
time there is enough and to spare of moisture in the soil. The most important problem 
in cultivation is how to keep enough moisture during a dry season. The above results 
show plainly that in a dry season, surfao 1 cultivation can easily make all the diflerence 
between failure and a good crop. The right time to practice mulching, then, is particul
arly during a dry season, and, to repeat, the drier the weather the greater is the relative 
effect of this kind of labor.

he weather 
A sample 

rs, so as to

3IL,

•e, situated 
i'nee in the 
kinterfered 
the treat- 
June and 
nine. In

A second point of importance in these results may be seen by comparing the figures 
in the first table. It will be observed that, while the two surface layers of the soil have ZZ.ZZZ 
water when mulched, the third foot, without exception, has less. This shows that the 

of moisture in the upper two feet is due not only to the prevention of evaporation 
from the surface, but partly to another cause, namely, that the mulching of the surface, 
by keeping the soil under the mulch more moist, preserves its capillary power. It is 
well known that a dry and hard soil loses its capillary power, and it appears from these 
figures that the unmulched soil is less able to bring the water from below.

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

more

excisa

the three

1. Surface cultivation conserves moisture; and the drier the weather, the greater is 
the relative effect.r-

2. Surface cultivation keeps the ground in better condition for lifting the water 
from below to the roots of plants.!3 inches

3rd ft.t. Some Investigations in Dairy Physics.

Last year during the session of the Dairy School, my attention was called to some 
peculiarities in the theory of the separation of the cream from the serum by the deep
setting system, In order to arrive at some facts upon which to found correct explana- 
tiens, I began some physical investigations with batter, cream, whole milk, and skim 
milk, with a view to determining two things, namely, the expansibility of the different 
constituents, and their relative rates of cooling and heating.

1 17 4
I 17 7

a depth of 
1, the work

t

1
VN



■

6 AGRICULTURAL COLLEGE AND EXPERIMENTAL
FARM.

Tabl* 1.—Showing the Rate of Expansion. T
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Table 2 and 3 deal with the specific heat of the same products, with the addition 
of pure butter fat. This specific heat was determined by two methods ; first, by cooling. 
A test tube full of milk, cream, or butter, as the case might be, was heated to a high 
temperature, and then suspended in the air to cool, with a thermometer in it. The rate 
of cooling was observed, the time required to fall 10 degrees in temperature being chosen 
as the dtandard. In table 2, the upper horizontal line of figures denotes the differences 
oetween the temperature of the cooling body and that of the surrounding air, at the 
diflerent stages of the experiment. The second horizontal line denotes the rate, that is, 
the number of degrees per minute, at which butter cools. At a difference of 54e 0. 
between the butter and the surrounding air, butter cools at the rate of 3.67 degrees per 
minute

But while both methods agree so far as butter and serum are concerned, when con
sidered separately, they do not agree in the case of the whole milk and cream. According 
to table 3, the specific heat is greater, the lees is the amount of butter fat contained ; but 
in (able 2 whole milk and cream do no* fall into their respective places. There is an 
anomaly here. What the explanatio i is, I cannot say. 1 simply present the facts. 
There is apparently something in the surroundings of the fat before it is separated from 
the serum which interferes with its heating and cooling, and prevents it from following 
the regular law of cooling which controls it when separated into the pure butter fat. To 
account for this anomaly, the theory of 11 envelopes ” may have to be revived.

Table 3 contains similar results, obtained by a different method, namely the method 
of mixtures. This consists simply in heating the substance under experiment, and then 
mixing with water. The weights and temperatures of all being observed, the specific 
heat of the substance can be calculated, water being taken as the standard. The two 
tables then should indicate the same results. A rapid rate of cooling is identical with 
a low specific heat, and vie« versa. Both tables agree in stating that butter fat cools 
much more rapidly than serum, when they are separate from one another. This contra
dicts many of the text-books on the subject. But it is altogether likely that the theories 
P11 - io th in text books on Dairying are not always based on exact physical experiments, 
but are deduced from the obvious phenomena that present themselves frequently in dairy 
operations

Nubds or thu Dkpartmbnt.

Agricultural Physics has given evidence that it affords a fruitful ground for experi- 
i re8ferc^' without requiring previously an extensive scientific training. The 

difficulty of the Third Year thesis work hitherto has been, that it is impossible to give to 
the students of the Second Year the necessary knowledge required for original research. 
Fortunately 1 do not .. leet with that difficulty in the department of Physics. So far, I 
have been able to give in the Second Year a preliminary training quite sufficient for 
carrying on the thesis work of the Third Year. This year out of six students following 

j 00 ^ure _BPeciBlty» three are doing their thesis work entirely in my department 
and under my direction, and a fourth has chosen a subject that requires to be done partly 
in this department. At present, our quarters are far too narrow to allow this work to be 
done to the best advantage. The department of Physics stands greatly in need of larger 
accommodation. There is required : I. A laboratory for instruction and practical work 
in Mechanics and general Physics for the Second and Third Years. 2. A room for the 
analysis and examination of soils, and for Station work. 3. A room for expérimente in 

oil Moisture, Temperature, and Humidity, in relation to plant growth. 4. A larger 
class-room. The present room accommodates only forty students, while there are nearly 
sixty in the present First Year. 1

Up to the present, I have had recourse to assistance from students with occasional 
from other sources. For the past season, Mr. Roland Oraig proved to be a pains

taking and capable assistant. I hope that, for the coming year, you will be able to

ENGLISH LITERATURE AND PHYSIOS. 7M.
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Respectfully submitted,

J. B. REYNOLDS,
Guilpd, Dec. 31st, 1898. Lecturer in English and Physics.
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I co-operation 
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e department 
be assistance REPORT OF THE

PROFESSOR OF BIOLOGY AND GEOLOGY.

To the President of the Ontario Agricultural College :

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

This report, in view of the circumstances of my appointment, must necessarily deal 
more with plans for the future than with work actually accomplished. The Assistant 
Biologist, M. W. Doherty, begin his duties here simultaneously with my own, on Sep
tember 1st ; and since that time our attention has bien chiefly given to preparation for 
the work of instruction. Flowering plants, insects, and fungi had to be procured for 
demonstration work in cla1 a, so that either Mr. Doherty or myself was almost constantly 
occupied during St p‘.ember in the work of collection.

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

Instruction. With reference to the instruction given the different years, in a general 
way the plan of previous years had been followed :—

First Year.—Botany.
Second Year.—Botany and Entomology.
Third Year.—Botany and Geology.
First Year.— Ziology and Geology.
Second Year.—Biology.
Third Year.—Botany and Geology (part of time). 

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

Besides the training of the observational powers of the students by this close 
tact with natural objects, whether they be flowering plant, fungus, insect, or rook struc
ture, much attention is paid to their economic aspects.

Physics.

IFall Term

IWinter Term

con

[9]
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book-caw ie large enough to hold all the reft rence books belonging to the department 
An insect cupboard for the reception of insect cases is now in ourse of preparation, and 
an effort will be made to se-ure a good systematic and ecconomic collection of insects for 
both elementary ar.d advanced work in Entomology.

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

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

I “So far as the present outlook is concerned, it ie, perhaps, not too much to say 
that many believe that the movement directed toward the young people of the rural 
communities, is the most important one which has developed in agriculture since the 
consummation of the Esperimental Station idea.” (Year Book, U. S Dept. Ag 1897, 

J p. 284 ) r B
I P1*osent drawback to the adoption of such a plan in Ontario lies in the fact

that the majority of teachers in rural schools are not sufficiently equipped for the 
work of instruction. To overcome this diffi ulty, leaflets might be prepard by this 
department, and issued to teachers to show how nature study may be presented to 
the pupils. These leaflets need not affect Agriculture directly, but topics might be
dealt with which would vitally affect Agriculture indirectly. In a few years the
teachers thomselves would become, I venture to think, the most potent advocates of 
nature study, because their labors would be more pleasant. What pupils would not 
become interested in the observation of insects and plants under the direction of an 
enthusiastic teacher Î
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A Few or the Most Noxious Insects, Weeds, and Funoi.

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

„ » cially in the autumn.
A powdery secretion covers the whole cluster 

lice, as if dust had been sprinkled upon them. 
The lice are not easily disturbed, but 

C , 3 about very lazily when touched. They have no
K i 1—1 Siting mouth parts, but are pi vided with sucking

beaks which hey insert into the green tissues of 
the leaf and suck up the nourishment.

Treatment for these lice over large fields is 
very difficult, from the fact that the pests are 
usually hidden on the under surface of the leaves.

Fig. L Turnip Lice—Females wingless Ker0*ene emulsion has proved successful in small 
and male winged. fields of cabbage and turnips. Much success has

attended the method of late towing and high man- 
*nn8>10 that growth is healthy and rapid. Aphids will usually have very little effect 
upon such healthy, vigorous plants.
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tW° Tent pillar, (Clinocampa Anrrican* and C. 
’ a8t be r6nked emon8 f"r most destructive insect pest,. These are readily

recognized by their peculiar 
SJJyPVl egg dusters, and their tente,

constructed in the fork, of 
branches of the apple, cherry, 
and some forest trees. The 

Atef* are laid in early summer,
£f in ring like clusters on twigs, 
Sm ' and remain in that position for 

rest of the summer and 
winter. The lame, or cater
pillars, appear early in spring, 
and attack the young buds and 
newly opened leaves. About 
June the lame leave the trees 
and build cocoons in sheltered 
places where they remain about 
three wet ks

■:—.— Tie best way to combat
these Tent Caterpillars is to 

f destroy their tents when the 
lari æ are inside in early morn
ing, end to crush the egg clus
ters during the winter. Of 
course Paris Green spray will 
kill the lame.

F,u. 2. Tent Caterpill........ ,wing riogsof ^ stjjhejterpilto at (6); and cocoon a* <rf). („ Forest
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Lsranium. In some district» the locust hedge» have been severely attacked by a 
scale insect, a species of Lecanium, which is an oval, brown insect about one fifth of an

inch long, and one-eighth of an inch broad. 
^ The scale is the body of the insect itself, In 

dtik this respect differ» g from the San Joié, 
j^e Oyster Shell, or the Scurfy Batk L:ce, 

which protect their bodies with an armor or 
** sca’e. The old, drad, brown scales remsin 

on the branches during fall and winter, and 
are quite conspicuous objects. When broken 
into nothing but dust-like remains of egg
shells can be seen. The young escape from 
the eggs about July and make their way to 
the haves, where their small size and color 
render them very inconspicuous. They 
secrete heney-dew which forms a suitable 
medium for the growth of a sooty-black 
fungus. In late summer or early autumn 
the immature forma migrate to the branches 
before the leaves fall, wheiethey hibernate. 
In spring their growth is very rapid, so that 
they are nature in May, when the females 
are as large as the old scales, but are soft 
and yellowish. The eggs are laid under 

F.g. 4. Lecanmm on Lxiwt-herfge. allowing old, the body of the female, and there is but
„ ... one ”reo<* <>®ch year. The adult males are

winged, and appear in June, their scales beit g much smaller and flatter than those of the 
female. Prof. Slingerland, State Entomologist of New York State, recommends that 
infested trees or shrubs be sprayed with Kerosene Emulsion once after the leaves fall in 
the autumn, and at least twice in the spring before the buds open.

Bindwttd.
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Another bad weed is the 
| Bindweed (Convolvulus Arvensu) which is 
I spreading rapidly wherever it has obtsined 
ï a foothold. It resembles a morning-glory in 
I habit, and may either run or climb. The 
1 timers are not numerous, hut are quite large,
I being over an inch in diameter. The roots 
i are perennial, composed of long, white threads,
3 small portions of which are capable of budding 
, and reproducing the plant, so that careless 
I cultivation only tends to spread the peet. The 
I chief methods of propagation are the dis- 

3 peraal of seeds in hay and other crops, the 
I breaking off of roots by the plow and carry

ing these to ditlerent parts of the field. Many 
methods have been tried to eradicate this 
pest, but with little success. Continuous 

< shallow surface cultivation, it is contended hy 
some, will eventually stamp it out. 
recommend the application of dilute sulphuric 

. acid, or coal oil, or carbolic acid, while others 
maintain that thick seeding crops, which tend 

ti to smother it, will keep it in check.

I Rib Grass. One of the worst weeds of the past season was Rib Grass, eomelimes 
known as Ripple Grass, or Black Plantain, or English Plantain (ttantago Lanceolata). 
This weed has evidently been introduced into Canada from Europe in grass or clover seed.
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Fig. 6. Bindweed—Showing leaves and 
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Appli Scab (Fusicladium dendriticum)—Fckl

Thi. fungus attack. the fruit and leave, of the apple, and is the cauae of the black 
or blackiah acabby appearance ao familiar to orcharding. It fiist makes ita 
upon the apple as small olive green patches, which later become black and apread u, 
number run into one another to form a large disfigurement. The aide of the apple 
seriously affected fails to develop fully a. a result of the fungus aonronriati»,, itFL 
ment. In this manner
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and pear crops are destroyed by this fungus and a closely related species Futieladium 
pyinum, or Pear Scab. Some varieties appear to be more susceptible to injury from the 
tea > than others. The Fameuse, or Snow Apple, for instance, is as a rale seriously in
jur id, while the Rhode Island Greening is comparatively free from attacks of this fungus 
Of pears, the Jlemikh Beauty appears to be the most susceptible.

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

The life history of the fungus has not been well determined, but it is now believed 
that infection takes place much earlier in the season than was formerly supposed ; it is 
probable that the disease obtains a foothold before the petals fall from the tree.
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Fig. 7. A. - -Section of apple, showing spire» S and «talk» St on surface of apple. B.- Germinating .now.
D. —Leaf affected with apple scab.

Under the microscope, sections of the fruit or leaves show that the dark velvety 
growth on the surface is the fruiting part of the fungus, the vegetative portion of which 
is more deeply seated. The spores are variable in size and form, being sometimes almost 
perfectly egg shaped, and sometimes larger toward the free end than below. (See Fig. 
7-A). In the most characteristic form they are nearly oval in general outline, but rather 
pointed at the free end. Nearly all are one-oelled, but occasionally one is found with a 
cross partition, making it two-celled.

They germinate by sending out a slender tube (Fig. 7 B). The manner in which 
this tube gams entrance into '.Le tissues of the fruit is not known. When this is found 
out, the great susceptibility of certain varieties to attacks of this disease may be ex
plained. The vegetative mycelium, or thread-like tubes of the fungus does not pénétrai 
the tissues of the fruit to any great extent, but forms a layer of pseudo-parenchym
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5».4 J**» -TSDerithêcîrtTÎ,008b0>ththeyear‘ . W,D.ter sP0,e' are produced on the fellenSeatw in 
penthecia. The penthecia contain aeci, each of which contains eight spores
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Carbonat» of Copper Solution. A solution according to the following formula i. 
found convenient and effective; One ounce of carbonate of copper dissolved in one „uart 
of aqua-ammonia (strength 22 liaun è), diluted with twenty five gallons of water A

12TJL7IU5 *"“* 1-0 6*"“’r°r * th0"'-sl one one

Preparation. Keep the ammonia in a glass vessel tightly corked. In buvire car 
bonate of copper order the precipitated form. Add the carbonate tf coppeî to the 
ammonia at the rate of one ounce to a quart of ammonia. When ready to^nrav add 
this solution to water at the rate of one quart to twentvfive oallnnu i, iP 
■pplicantions should be made, and some rLLend as Lnv a! even if thJï* *7 
unusually wet. The first should be made as soon as the^rees S °“ !?
when the fruit is well formed, and the third ten days after the second. h 8eC°n<1

codling moth, do so the day following the second application of the fungicide

and is not

Preparation. Dissolve five pounds of the copper sulphate crystals in fm,r
un i?a8tti„Wa^>WaterKnaClTtU,b °o bl.rre* i_a*ake four poundsoflime and add watL 
until a thin white wash is produced. Strain this into the copper solution ard add v.i.,
up to forty gallons. For the Scale, spray at least three times as with auhZS. t 
W.,h th. ,m.d Tr'llc.lion, P.ria 0mi f„, U» Ood.mg^h V.^ to Idd ' .t K''. 
of one pound to forty gallons of the fungicide.—M. W. D. 7 1 1l“ 1
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the edges drawn toward each other. The affected portion» of the leaf become pale green 
part* l*ing more or leas strongly tinted with red and yellow. Fig. 8 represents the leaves 
cf the peach ns they appear when diseased by Exoiscus. Fig. 9 A. young twig, 6, 
Leaf diseased—exact lize. The parenchymatous, or soft tissue of the aff eted leaved is 
stimulated to an abnormal giowth, causing the leaf to bulge out on one side. The first 
crop « f leaves usually falls, and is generally followed by a sicond. Friquently the tree 
fai’s to develop a crop of fruit In cases where the fruit falls after setting, the cause is 
to be found, not in the direct attack of the fungus, bat in a la, k cf nourishment due to 
the fall of the leaves and to the diseased tissues of the twigs. The “Curl” is most 
troublesome in seasons when the weather, during the two or three weeks following the 
putting out of the haves, is cold and wet. After the disease has run its course, and new
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leaves have developed, there is seldom any further attack, provided the weather is dry and 
warm. But the second growth of leaves so exhausts the tree that the succeeding year’s 
crop is light, if any. The mycelium is perennial. It passes the winter months in the 
tissue of the leaf buds, and in the spring grows out with the developing leaves. In this 
way the disease is perpetuated from year to year.
.. t. a a * d,l,6ea9e pPreade> “o doubt, chiefly through the agency of affected buds used in 
' budding young seedlings in the nursery. Spores are developed in asci on both sur
faces ot the leaves. The number of spores in each ascus varies from four to eight.
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Remeditt. To secure good results from any treatment, it is well to head back the 
branches in the spring,carefully removing any that were injured by the “curl” the previous 
year, lest the mycelium, which is peronnial, might spread in the new leaves when they
appear.
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Fro. 9

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

All of which is respectfully submitted.

WILLIAM LOOHHEAD,

Professor of Biology and Geology.
Guelph, Dec. 31, 1898.
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THE REPORT OF

THE DEPARTMENT OF CHEMISTRY.
To the Preiident of the Ontario Agricultural College :

Sir,—Owing to Prof. Shuttleworth’s continued absence in Germany, it again become a 
my duty to report upon the work of the Chemical Department.

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

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

Work fob Other Departments.

Dairy Department. Last year, at Prof. Dean’s request, we analyzed a number of 
samples of whey with a view to determining at what stage in the process cf the manu- 
facture of cheese the casein is lost; also, whether more casein is lost in whey from 
rich milk than in that from poor milk, and at what stage or stages it is lost "his 
work was continued during the summer of 1898, the ctstin in twenty ssmpl.e of whey 
being determined at four different stages in the process of the manufacture of the cheese 
viz., before dipping,after dipping, after milling, and after salting. The Dairy Depart
ment was also carrying on some experiments to test the effect of different methods 
of churning and salting butter. Oo operating with them in this work, we made 
plete analysis of seventy-four samples of butter, the results of which, 
those of the whey, will be found in the report of the Professor of Dairying.

Apiarian Department. For sometime past, the bee-keepers have been agitating for 
the exclusion of th;n and unripe honey from the market. Mr. Holtermaim, director 
the committee on co-operative experiments in apiculture of the Experimental Union, h
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Lucerne

Ked clo

Msmmc

Bed olo

Tot si I Water Soluble 
Phoephoric Acid Phosphoric Acid 

P,U. P.O,

12 65 9.37

13 Cl 8.37

▲bike t 

Lucerne
i

Of these two fertilizers No. I. has given the best average results.
In determining the relative amount of hull on different varieties of oats, the experi 

mentalist had the hulls removed from one hundred grains of each of ninty-one varieties ; 
and at his request we analyzed the mixture of hulls; also the mixture of grains from 
which the hulls had been removed. The results are as given below :

Percentage composition of hulls and hullees grains of oats figured to dry matter.

Moisture,

No. 1 16.33

No. 11 7.78

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

D
used f< 
for, ou 
water, 
by soal 
the we

11 am mo
Crude
Fibre. A eh.

Aleike t
i

Huile SG.2'3 4 829 Lucerne
Hulv re graine 2.769 2.269

!
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been endeavoring to arrive at tome standard of quality. At his request we determined 
the spi cific gravity of forty odd simples of hon»y, the results of which will appear in 
Mr. llolteru-nan'e section of the report of the Experimental Union.

Experimentnl Dfjiarlwnt. Under the direction of Mr. Ztvitz, Director of Co
operative Expeiim» nts in Agriculture, in connection with the Experimental Union of 
this Col leg", there it made annually an experiment to test the value of nitrate of soda, 
superphosphate, and potash on certain crops; and, at Mr. Zivitz’s request, we analysed 
samples of the three different manures sent out this spring with the following results

Sodium Nitrate

Percen
luci

:

{ Moisture...........
Ammonia (NH,)
Moisture...........
Potash (K.O) .. 
Moisture...........

l.SG per cent, 
lb.GO *

....{ 1.36Muriate of Potash Red etc 
Mam mi 
Aleike 
Lucerne

49.G8

! 2.28 U
Superphosphate Total Phoephoric Acid(p,0,).. 35.19

Water Soluble (p,os).................... 30.34
u

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

Percentage composition of the two fertilizers giving the best results on potatoes.

manure on
Uimmr

Aliike t
i

Ammoria.
NH,

Potash.
K.O

«.to 6.05

4.89 6.83

Crude
Protein.

Nitrogen 
Free Extract.Crude Fat.

2.318 .200 66.403

16.613 6.125 72.193

t

T

: :



.41

.R7
71

1.06

6.41
4 18
4 24

11 80

Red clover (whole plant) 
Mammoth red “ 
Al.iks 
Lucerne

Fivt mor.tki.

Red dorer tope
roots, let 6 inches 

•• 2nd "
Mammoth red tope

“ roots, 1st 6 inches
“ 2nd

Alsike tope...........................
“ roots, 1st 6 inches 

•• 2nd
Lucerne tops

roots, let 6 inches 
•• 2nd

Fourteen month».

Red dorer tops.
*' root*, let G inches

Mammoth red tops
roots, 1st 6 inches

Alsike tops
“ roots, let 6 inches

Lucerne top»
nte, 1st 6 inches 
“ 2nd

ro-

Seventeen month».

Red dorer topi
roots, let 6 inches 

“ 2nd “
Mammoth tops

roots, 1st 6 inches 
2nd

Alsike tops.........................
*• roots, let 6 inches 
•• •• 2nd

Lucerne tops.........................
“ ro te, let 6 inches 
“ *• 2nd

3rd
4th

Dug from dale of seeding.

Two month».

In tbs dry roots and tope.In the ash.
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Percentage composition of the ash of common red, mammoth red, and alsike clover and 
lucerne ; also, per cent of nitrogen and ash constituents in the dry roots and tops.
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• The sample was too small to obtain enough ashes for analysis.

Water Analysis.
During this last summer there has been an increased demand for the analysis of water 

used for household purposes. It appears that there is great need for work of this nature ; 
for, out of the thirteen samples analyzed, only one could be called a good drinking 
water. In most cases, there was evidence of sewage contamination, caused, no doubt, 
by soakage from the barnyard or from privies, which are too frequently found close to 
the wells. Recognizing the importance of good, pure water to the individual and the
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below ; L unleia greaLare “to£ÏÏn £ 8|lmP,e,e?cording to the direction, given 
in the résulta of the examination *mp “ 8 ° the Wâtcr' no faith can be placed

pmp^ Z it i-r,*7'|e " “ b8 k**k“ ,ro- * th' «•« —t b.
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lb*.

17,100
15,400
11,600

18,000
19,050
17,650

Second crop, 1897.
Work», 

iraewhat 
ling wee 
rely tree 
manure 
rcentage

First, cutting 
Second “ 
Third

Fini crop, 1898.

First cutting 
Bfo nd 41 
Third

5 Second crop, 1898.HI Firrt cutting 
Second •• 
Third<

lbs. lbs.
8,761
4,493

8,197
8,619

8,901 8,317

9,234
2.947
2,604

Very little rain fell daring the growing period of the second crop cf 1898, which, ,io 
doubt, accounts for the much smaller yield than that obtained from the second crop of 
1897. In every case but one, the largest yield in green state, as hay, and as dry matter, 
was obtained from the second cutting, which, it will be noticed, w»s made when the 
plants were about one-third in blossom. It is quite possible that the weight of the crop 
would have increased for a few days longer ; but it is evident that by the time the plant

6.40
6.06

128.0
100.0
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Later a sample was sent which contained nitrogen equivalent to 15 per cent, of 
sodium nitrate.

Samples of sugar beets were sent in tor analysis by the Owen Sound Sugar Manu
facturing Co., The Botbwell Dairy Co., and by Dr. Comfort, North Pelham. The eight 
lots received from the Owen Sound Sugar Manufacturing Co. were made up of beets of 
about a pound to a pound and a half in weight, grown well in the ground. They 
very similar in composition to those analyzed for the same company last year ; the average 
per cent, of sugar in this year’s lot being 14 5, while that of last year was 14 8. Some 
of the other samples sent showed a fair per cent, of sugar, but in most cases the beets 
were too large and were grown with a half or more of the beet out of the ground, con
sequently the per cent, of sugar was very low.

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

Composition op Lucerne as Afpected bv Maturitt.

Last year commenced a study of the composition of lucerne ss affected by 
maturity. The object of the work was to determine at what stage in its growth lucerne 
should be cut to yield the maximum amount of digestible food. Following very closely 
the plan as outlined in last year’s report, this work has been continued throughout the 
past season. The first and second crops of this year's growth were cut at three different 
stages of maturity, which, although a little earlier, corresponded very closely with those 
of last year. The first cuttings were made when the buds were well formed ; the second, 
two weeks later, when the blosioms were about one-third out ; and, the third, another 
two weeks later, when the plant had passed the full blooming stage. The three cuttings 
of each crop were from the same plot as those of last year, but they were made from a 
larger area, each cutting being from one-thirtieth of an acre. The treatment of these 
different cuttings was exactly similar to that of last year. The following table gives the 
weight of the various cuttings of the second crop of 1897 and of the first and second 
crops of 1898, calculated to the yield per

Yield per acre in green state, as hay, and figured to dry matter.
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First cutting .. 81.31 l.GO 
Second "
Third

Firtt t rop, 1898.

First cutting ...
Ssc'nd "
Third

Steond crop, 1898.

First cutting ..
Second “
Third

A aerugo of abort.

7.08; 20.12 28. 
10 M 31. 
13.79 40.

.. 76.20 1.76 
" .. 71.17 1.79

83 10.61 
67 10.83

12
M

8.1 08 
77 68 
77.81

l.i 6.07 6.07 
7 29. 9 .'0 
8.16 8.78

0.67 0.84 
0.96 0 79 
0.70 0.78

90 .’.93 
84 ' M
44 . 6

I73 68 
72 43 
72.40

1.16 7 52] 16.77! 26 10 
1.26 7.7*| 16.32 31.46 
0 98 7.68, 14 80 35.81

12 07, 0 99 
11*6 0.90 
10.91' 0.74

46.84
41.21
89.62

First cutting .. 
Second “ .

79.36 
75.10 
73 79

3 88 6 75 8 41 
7.93 10.45 
9.90 10.17

0 86 0 90 8.69 19.11
0.86 1 06 7.24 15 62
0.671 0 86 7.01 13 89

ATsrsge. of some American analyse. cf first end second crop, cut et .imiter siege, of maturity.

1-2 AH 9 9?i 0 48 9 60 ifi ïï 33 68 2.” à.w
8.86 13.12 37.64 39.36 1.94

28.18
82.06
37.67

38.89 4.23 
41.67 8.61 
38.82 2.61

3.46
Third 8 61

Buds forming .. 81.631 2.161 8.41 6.09 7.27 0.67| 0.76 11 63 18 46
Medium bloom . 78.48 2 06 8.82 7.23 8.41 0 62 0 48 9 60 15 41
Fell bloom........ 74.60| S.uj 8.36 9.60 10.03 O.^ 0 47 - “ —

Explanation of terme: Ath i. the part of the fodder which remains unconsumed
tfonofhüL*0 ? 7e88 ,*• theJoweit lisible red heat. It ie essential to the forma
tion of bone. Crude protein is the muscle-formers colleutively, which includes both the 

uminoids and amides. As protein is the meet expensive part of a cattle food a large 
amount of it in a fodder is desirable. Amides "pear to be an immature fom, of alhu 
minoids, and are not capable of performing all the functions of the latter As a plant 
matures they are converted into albuminoids. Crude fat is that part which is soluble 
in ether, and consists of a mixture of oils, wax, coloring matters, etc. Linseed oil is a

i8.the wood7 P°rtion of » fodder ; it is the part that is 
the moit indigestible and therefore of the least value Nitrogen-free extract is a mixture 
of substances commonly called carbohydrates. Starch and sugar are good exemptes

Wl!1 “«T1 that there is a marked similarity in the composition of the various
motetTfi^hJh°ifhffere# ♦ kr°Pu Th® 8BCOn<l crop of thie season contained much less 

° i ther °f the °‘her tw0. croPi reported, which account! for the higher per-
cuttinl h0AVan7; constituents in the fresh material. This is especially trie of the

mrKFF2- to"
our own. It ie

In wsto-free msterisl.In fre*h msterisl.

Second crop, 1807.

the most valuable food constituents had also decreased. This is shown in the following

Percentage composition cf locerne harvested at different dates
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912.9 
1,409.6 
1,431 4

Absolute 
amount of 
ci ude fibre.

Percentage 
of crude 

fibre.

Seeor.d crop, 1897. %
"irat cutting .. 
econd cutting 
‘bird cutting..

28.47 
81.67 
40 4b

Tint erov, 1893.

'int cutting .. 
econd cutting 
'bird catling.,

29.98 
83 16 
86.76

Steoml crop, 1S98.

•iret cutting .. 
ec nd cutting 
'bird cutting..

26 10 
81.46 
85.81

It will be noticed that in two cases the absolute amount of crude protein increases 
with the second cutting, and that in one case it decreases slightly, but that in every 
instance there is a decrease with the third cutting. The absolute amount of crude fibre 
increases with each successive cutting, although the total dry matter shows a marked 
lecreasein the third cutting. It is evident from the above figures that the second cut 
ting of each crop yielded the largest amount of dry matter, and that here too, in two cases 
lut of three, we obtained the largest amounts of crude protein. But the crude fibre has 
increased so rapidly that in order to decide whether the crop has actually increased in 
[ood value or not, it is necessary to determine the digestibility of the constituents of the 
various cuttings ; for it is only the part of the food which is digested that has any nutri
tive value.

While the determination of the digestibility of the constituents of a fodder by an 
animal may seem to be comparatively simple, it is surrounded by many difficulties which 
make the work tedious, and tend to make the results somewhat uncertain. Consequently 
the work requires to be done a number of times before anything like reliable results can 
be obtained. We have now made, in all, seven tests with each ot the three different cut
tings.

The results of digestion experiments in Germany and in the United States warrant 
the general statement that all ruminants, such as cows, oxen, sheep and goats, digest 
practically the same amount of protein, fat, nitrogen tree extract and fibre from the same

otereeiing to note the similarity in composition of these : wo sets of averages. It will be 
een that there is a decrease in the percentage of water, and therefore in the suoculency 
f the mat» rial as maturity approaches. Referring to the part of the table in which the 
omposition is calculated to wiier-free substance, it will be seen that the percent of crude 
irotein also decreases, and ihat the crude fibre increases very rapidly. Since the other 
onetituents are fairly constant in composition, the decrease and increase of the protein 
nd fibre respectively affect to a very large entent the value of a fodder. As the plant 
natures, then, its most valuable constituent is decreasing in percentage while the most 
rorthlees part is increasing ve.-v rapidly. This would naturally lead one to the conclu- 
ion that the earlier the crop is cut the better it is for use as a fodder. It must not be 
orgotten, however, that up to a certain stage in the growth of a plant it increases in 
reight, and consequently while the percentage of crude protein decreases, the absolute 
mount may increase , ulso that, as maturity aivauo s, the protein becomes more valuable 
s the amount of amides decreases. At the same time crude fibre is increasing both 
elatively and absolutely. This is shown very clearly in the following table :

'able showing the increase or decrease in (he amounts of crude protein and crude fibre.
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20.41 
14 73 
13 69

62V 7
625 V
629 2

1,899 16 77 
16.82 
14.30

818 6 
401) 3
236.6

2,506
2,114

llm. % %
8,197
8,819
3,318

20 13 
15.61 
13.79

643 2 
693 6 
467.4

«

Absolute 
amount of 
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Percentage
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Total dry 
matter.
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same breed than JwJen ycingTod old ÏE ° u bptween individ™»> «nimal. in th, 
In general, horses XStiSfSfcS * ^7“ Snima!’ of <»«*«* breed,
true of the fibre and fat in conrse^ha^and ™ h?? do'U™manta' This i, especi.ll,
digestibility of a fodd<r by a sheen c n i ? i, 6*' 4 w! ** aeeni therefore, that th#

prime of hfe are fedTmhL^d amoulit oHo ^ fo!lows : Hea,tby animals in th, 
as to prevent any pcs iblë waste ^e uLSlZ! T CO,TP0hi,ioD. a«d “ such a wa 
ment of the animal, is re^ directlv ^n^^ ’# Wbich ,orroa ,h« «olid e,c..,
The eicrement is dried weighed and ppropnate bag attached to the animal ■
From the weight of the fodder fad and 8amllle. «round and analysed
constituent fed can be calculated In lilt percenla«e composition, the weight of each ment and its percenLe cnm^ition . W(i*hl of -he dried excre 1

can be determined The diff^ncèh,/, Ï. °f fach con«tit„ent in the excrement J

Se7;£z°°‘ 10 “ <" *.«£$252%
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Lucerne digestion ccrflicients, or pounds of each constituent digested per 100 lbs. fed : 1

L
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•tt-U
z

Second Crop, 1807 :

First Cutting... 
Second Cut,ing. 
Third Cutting..

f>rit Crop, 1808

First Cutting 

Second Cutti 

Third Cuttin

78.9 71.5 70.6 87.170 8 41.7 70.7 6!). 467.7 48.9 61.7 86.4:

{ Sheep No. I
h i. • 58.4First Cutting 72 6 From 

I digestibilit; 
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I ents increai 
I a stage of i 
I got withou 
I that the lar 
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62 6 68 9M II ....
;; in... 46 00'i.3 72.6 44.9 67.7 40.86U.1 67.8 85 3 7d.3I 43 061.4Second Cutting. fi'I 2 67 8 684“ II. 
“ III

“ M ii.‘•• in

:t,o514 70 8 68 0 Gs.O 31.368.1 75.1 71.XThird Cutting...,^ 67.6“ I 87.162.2 68.0 CO. 8 C6.1 85.761.9 69.8 0)8 63.9 85749.2 68 9 63.0 OJ.O *3.3Second Crop, 1808 -,

I CO. 5First Cutting 74.4 43 7 70 7II 87.069.7 74.4 4C.2 75.0III SC. 4 
34.8

59.7 73 4 47.8 Ï3 6I 60.8Second Cutting.... 75.2 846 73 1IF >4.565 3 71.2 29 5 710III 8646C.6 75 1 40.4 72.1
il*:;:;. 
in...

SO 962.2Third Cutting... 61.0 14.7 C7.2..... 42.2
62.2 C8.1 16.1 65.9 39.7 sev«
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animale in tht 
lerenl breedi In this year’s work, each animal was placed in a pen which was about four feet 

• h ■-in*re- The manger was arranged on the outoide of the pen, with stanchions on the 
is is especialljjimhfc in which the animal’s head was placed while feeding, thus effectually preventing 
ore, at th< Sany loss by scattering. No morn of the fodder was fed than the animal would eat up 

nature o th | without a particle of waste. A rubber-lined bag for collecting the fmcee was attached to 
ause ey ar« f the animal by means of a suitable harness. E«ch experi nont lasted thirteen days and 

1 wa* divided into two parts. The first seven days were given to preliminary feeding so 
this year thi ■ that a l traces of previous food may be removed from the system ; the next six days 

Ed through it | formed the experiment proper, during which the solid excrement wat carefully collected, 
■ being removed from the bags twice a day and placed on the drying pan. The results of 

limais in thi I wor*t be found in the foregoing table, which gives the number of pounds of 
in such a war j eac^ conat'tUPnt digested for every 100 pounds fed. It has been thought unnecessary 
i solid excre 1 l^aee *n tabular form the number of pounds of each constituent that was fed, or the 
o the animal 1 number of pounds of each constituent that appeared in the solid excrement, but that for 
and analyzed 1 e*^ Pract'ca* purposes the figures showing the digestion co efficients, or the percentage 
eight of each 1 digestibility of the constituents of the fodder, would be sufficient.

It has been stated that individual animals vary in their power to digest a given 
fodder. This is illustrate d in the preceding table, where it is shown that three sheep feed- 

sach nutrientjl ing from the same lot oi fodder and under similar conditions differ somewhat in their power 
h the alimec 1 of digesting the constituents of a fodder. So many circumstances tend to cause a varia- 
if the anima 1 tion in the digestibility of any fodder that even when the average of a number of deter
sive activitia 1 minations is taken, it should not be considered absolut-ly correct, but be used 

fl general guide in considering the digestibility of a fodder.
Each of the results in the following table represents the average of seven digestion 

• experiments, one of which was conducted with the second crop of lucerne in 1897, three 
— ;l with the first crop of lucerne in 1898, and three with the second crop in 1898.

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

9 dried excre 
be excrement

more as a

X) lbs. fed

Dry Crude
Protein.

Nitrogen-free
Extract.Crude Fat. Crude Fibre.Matter.

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

SCO
40.9
43 0

o
34.8
87.1
85.7
35 7
US

87 0
SC. 4
84.3
84.6
354
SO 9
42.1

39.7

Firs! Cutting........

Second Cutting... 

Third Cutting....

68.0 73 4 48.8 71.8 89.1
87.1 60.3 72.8 60 4 70.1 87.760.4
88.4 61.3 64.4 44.1 64.0 87.1
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Table showing the
fallen. Tl 
cent. of nn 
of hay fed

Digestible
matter.

Dry matter.

Second Crop, ISO?. Lbs. i Lbs.First cutting.... 
Second cutting. 
Third cutting.....

3.197 1,8733,819
8,317 2,146

1,701 Luc» me.... 
Ked < lux er . 
Timothy....

Amounts

Luo» me.... 
Red «1 ivtr.. 
Timothy....

First Crop, 1803.
First cutting 
Second cutting,. 
Third cutting .. 1,784

2,380
1.997

Second Crop, 1808.
First cutting..........
Second cutting...., 
Thud cutting.......... 1,112
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matter; bt 
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In thii 
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1,136

matter was obUbe” rtthTthl^o'f7th^L^d "Jutoglar«e8t “mount digestible 
about one*third in blossom Au <i,o rtin . or wben the growing crop was
n-.ibie ,b«. 71" 7d» V° "• “
or a little later than the period mentioned haV® bee” oblta!eed » little earlier
reault. of our work, the crop should Cut whil f 7 °““that> "wording to the the maximum amount of di^uble matter °nethlrd io bloMom, to obtain

»ny animal. During our digesfion eiTZlti 7® t0,f7dLlt m ,ar*e qo«ntities to 
weeks entirely on lucerne havihle exPtrl™ental wor> we fed the three sheep for four
-d, at the enVof the tourtoCjc one o7<tl ït?* ^11 bloom 1
the third stomach, caused, no Tubt Tv thi L e 1, Wai.taken. eick with impaction of 
proper treatment, it quickly recoveredLd w^hTT.V."1'6 °v the food eaten- With 
fonger on earlier cuttings of lucerne without anv fTbT. *7i *h®oP ftd for four weeks 
has been fed by the Farm densrimint »iih *”y fu thef tronW®- Some ripened lucerne

“ *• *"°"d *°-ftiSÏÏitÇL* ”

and timothy, each'7, op tTgTutTt tbïtiÏêÏhe*!! T™6 hay 7th lbat of red clover 
amount of digestible matter This for lucern ° ' aPPsJ!nt,7 y*®lds the maximum 
plants were about one-third in bloisom S i ’ acford,n« to our work, when the
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I
D fall* n. The following table gives the composition of the hays all figured to the garni per 
I 7b' 0t{Wdb,,tUre> SBd the cmlcul*tt'd amount» of the several constituents digested per ton

per acre, of

Percentage Composition of Lucerne, Red Clover and Timothy Ilay.Digestible
matter.

r
*!Lbe.
.Sia z1,873

2,146
1,701 Luc*me................... .. ..........................

Ktd « lover ...............................................
Timothy.....................................................

Amounts digested (er ton of lisy fed.

Luo* me.....................................................
Bed «1 ivtr.............................................
Timothy.....................................................

85 ro 
81 00 
to 00

IS 20 
13 01

to.41
37.98
42.424.70

1.784
2,380
1,907 !»!» 4 

974.9 
920.2

4!K5 6 
04) 1 
410 7

1,111
1.407 According to the above figures, the red clover hay contains the mort digestible 

I matter ; but one ton of lucerne hay contains very nearly one fifth more digestible protien 
I II j e,an:e w*'8ht of c over hay. and fully uve times as much as a ton of timothy hay. 

lbe red, clover, however, contains the most digestible fat and nitrogen-free extract, while 
the timothy contains over one third more digestible crude fibre then either of the other 

■ two bays named. The above figures, which have been calculated from the results of our 
last tbn e years work, are very similar to those calculated from the average of American 

J analja Ii exc pting that, according to their results, there is less digestible fat than in our 
I own. if, along with the above facts, it it remembered that lucerne usually gives larger 
I returns pi r acre than either red clover or timothy, some idea may be formed of its value 

mb a fodder crop.
The foi, going results lead ns to the following general conclusions :

.. |\™at 'ucer”e deteriorates very rapidly both in percentage composition and in
digestibility af.er the early blossoming stage.

2. That, in onr experimental work, a much larger amount of digestible matter was
obtained by cutting when the plants were about one third in blossom than by cutting 
eitbtr two weeks earlier or two weeks later. 8

3. That, cut when about one-third in bloom, lucerne compares very favorably in
nutritive value with led clover and timothy. 7

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

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

In this leport of the work done on lucerne, no attempt has been made to treat of its 
value as a pasture crop or as a green fodder crop. Complaint has been made that orttle 
pastured on it show a tendency to bloat. Information is being gathered on this and other 
points, and a bulletin will be issued at an early date dealing with the whole question of 
lucerne. 1
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In conclusion, I beg gratefully to ..knowledge the co-operation of the Experimental 
department in cur experimental work with lucerne.

Respectfully submitted,

R. HARCOURT,
Assistant ChemistDecember ‘ilst, 1898.
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To the President of the Ontario Agricultural College :

8‘B,—I beg herewith to submit my annual repor for 1897.

Work in tub Class Room.

The clafs-room work has been much the same as in previous years via • To the

which we discussed the most approved plans of constructing stables as regards location 
material used, n*e and kinds of stalls, floors and mangers, drainage, ventilation eto • 
also the «re and feeding of horses, watering horses, care of harness, saddl -s etc* In 
addttion to the above, 1 gave a course of lectures on veterinary materia medica ’consider 
ing the general actions of medicines upon the different systems, the different’modes of 
administration with the modifications of action according to the mode of administrationf
miciLTe'd i" prVcti". ? propertiei, actioiia, UK. bad d«. „l lb. priodp.1

Second Year. To this class I delivered a course of lectures on disease and treat 
ment, epeaking of the causes, symptoms and treatment of the ordinary diseases to wh-h 
the various domesticated aninals are subject I also cave a course in »h.e h 
Practical Horse, illustrating upon a living animal the manner of securing horses border
wTnTrVe Trat0r fr0tU.iDJury wh,!e engaged in such o,deration* as stitching" 
wound, opening abscesses, cutting out tumors, removing warts, castrating etc. etc
T'k8»!8 WC 88 P°“lble'> without actually performing the operations, the manner in 

which they are performed. In this course I point out the desirable and nnil<»; u 
»T«s i d.fferent classes of horses in respect to si*"! conVrmSn, action 
etc, and also teach the class how to examine a horse as to soundness. To this class Î 
also delivered a course of lectures on veterinary obstetrics. In all cases I endLv» V
».k. th.poi.t. „„d.r di«u.i„ .. ,i„pl, J, protlc., „ JoïbSTlI ,dr„: 5
dis.aies of bone I show the class the coniition the disease causes and comparent with 1 
healthy b-,ne ([ have specimens of mostly all diseases of bone in the class room) noint 

1/ kDd ”P,wn the alteration* these diseases cause in the living animal, the symntoms
1 "d' -h™ ™ s;

[31]

PART V.

REPORT OF THE

PROFESSOR OF VETERINARY SCIENCE.
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TW Tear. To this class I delivered a short course of lectures 
and characteristics of the various breeds and tl<wses of horses.

w°' “•o,diM" di,"“

ss saconsiderable sick rets, there have been few fatal cases. B low wilTli seen the « 
ticulars of the diseases which occurred during the year in the dill .-rent kinds of stock!

mUJl0r,“- 'Ve had 8e':eral cw* ot acut" indigestion, colic, influenza, laminitis nasal
.Tt' "l0 ' *1' »' “* ?Md«l 10 tr.atm* nt ...d m.d.

I“d * c-oi »*“ & >-<"•* —•««*« *> 53

upon the point

. .We h.ad lhree eevcre of psrturient apophxy (milk fever) in
of which made perfect recoveries. Thrre were severs! cases of Impaction of the
rolt Mrturittït^n h * 7am®‘tieiP)”n,is- P»»!»*, retention of the placenta, dil£ 
cult parturition, bronchocele, obstruction of teats, etc, etc , all of which recovered XV.

in - *— - “« *4» n*£*TSSU5

more quiet and docile with each other, and consequently feeding better that when h.

'«°.,. 'u,t P“rP°“l*h*d “““

cows—all 
rumen

cow.

one fa a/ca f̂fhaudh nf Ldrt 8 m Um °\uefd h* wocl b»"« in the fourth .tomach, 
About the midd|K f ? h hua1 "V ^ and 0ne or tw° deaths from diseased liver
we tïeat^ them .. M,june’ ^c T ® W?P "otiwd to ho troubled with taps worm, and 
we treated them as follows with the result that we hid no los.es. The lambs were keri
e ‘ b7 f°°f. for about tw7ve hours, and then drenched with from two to four ounce
lnd\Sd T!108 °4-,Z3 and of the f llowing mixture : Sweet milk, sixteen par » 
and oil of turpentine, one pirt, well thiken to ensure thorough mixing In about a 
week the treatment was repaid. Th,s treatment proved a, eflecS.V a. the numnki 
seed treatment formerly used in the flacks, and the mixture is much more easily prepared ]
,oangt7m.l.We ^ ** 8nd n° lo8EM a™8 «« PW. except in quite]

J H. REED,
Pro/e*sor of Veterinary Science.Guelph, Dec. 31st, 1898.

Your obedient servant,

I have, Sir, the honor to be,
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REPORT OF

PROFESSOR OF DAIRY HUSBANDRY.

To the President of the Ontario Agricultural College.
Dian Fib,— I beg leave to submit my eighth annual report of the Dairy Depart-

purposes, my best thanks are also due. F wl
Dairy School The session of 1898 was one of the best in the history of the School 

There were 110 students registered during the term, of whom nineteen were lad;e.S The 
addition of a lady instructor to the staff proved a popular and wise move. The enthu 
«asm of Miss Rose, the ady instructor, and .hat of a number of the ladies in the clws 
gave new life o the whole institution. The extension of the ..ourse to twelve weeks 
benebcial, as it gave more time tor lectures and instruction.

The students of 1898 came from nearly all parts of Canada, from the United State, 
and from Great Britain. In spite of the wide range from which our student, were col
lected, there was no jarring in the wheels of progress nor stop to the separation of the 
cream from the skim-milk in the c&n of knowledge.
th. lhU.d™ra!°°k ,b"0t W“k‘ pr““e*1 *”k “ -ohool .1

At the final examinations forty one men and six ladies wrote for certificates of 
standing, of whom thirty seven men and all the ladies passed. Certificates were with 
held from a number until they have had the necessary factory experience, as stated in

I rZpZMrrr'- "”oe D*irï
rnerhill Ont, (cheese) ; Wm. Hope, Palermo, Ont., (butter) ; F. W. Smith Greenwood 
Ont. (butter) ; GW. Black, Chaska, Minn., U.S.A., (cheese.„d butter j.wTo^’ 
Leesboro, Ont., (cheese) ; J. A. Dangertield, Maple Creek, N.WT fbutter! • M vil t’ Red Deer Alberta, N.W.T. (butter). Mi« B.‘Millar, C^emanii.' appiyîng’fo, Tpro’
present time0”6 7 and “ 8endin8 in *e ^cessary month!/ report. atVhe

One of the graduates of the 1898 class writes as follows from Nova Scoti
1 y°“ a pb°t0 ot the creamery 1 h»ve been manager of during the

summer. The building 1. a new one. I supeiintended the putting in of the plant*and
«roîït toll ;baVekhad ““J opportunities of putting to practical use many of the ’ideas 
got at the dairy school. I have never for a moment regretted my time spert during 

that course. The three months at your Dairy School changed my views about mv work* 
for I saw at once how little I knew, and the chance of improving by study and practical 
experience „e8pecml ^ the advanta8e of becoming personally acquainted witl^men of

3 A.O.
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■ —
. V. îei7rmple 0f 6 number ot better, received from ex-.tudents and

showg how the efforts of lecturers and instructors are appreciated It is rinnhifni ;#
money spent by the Department of Agriculture givea E direct retur£LÏÏt 
in equipping and maintaining our d.irj achoola. It paya thât ,pent

One of our lady graduates took charge of a large dairy near Toronto early in
8t^hrovLhntrt?he received an aPPoi"tment lady instructor in the Dairy sfhooUt 
insisted on herth Pm°D8 °wn,nK tho dalry were so well pleased with her woik that they 
insisted on her coming back as soon a< possible after the trssion at Strathrov In the
meantime another of our lady graduate is in charge of the Toronto dairy Tds sneaks

ahg3 lundîrdnd "*7 ,l"dent8 ™ th° Home'DM^, w^Sinlite reached

«essiolu Lhe inHtractlora and lecturers who have ao ably assisted during the past six 1 
express'my M Jorï. ^ 1 •
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EXPERIMENTS IN BUTTER-MAKING.

e

Aeration of Milk for Bvttermakino.

From April to August some 17 experiments 
milk for making butter. The remaining 
A Lister cooler and aerator was used for 
butter indicate that there

made by aerating a portion of the 
• butter without any aerating, 
results in the quality of the 
nilk—in fact that made from

were

work.
was no advantage in aerating th

unaerated milk scored higher at both the first and second scorings These remits coin 
«d. ».th former e,,»„m,M, rel.Ho* » ,hi, „«i», U, WJ„ „ h.ve

Haw cream

Av

Total points 
scored.

(Max. 45.) (Max. 26.) (Max. 100.)

Flavor. PaatenrizecGrain.Kind of butter. Scoring.

Av

Pasteurized
Made from aerated milk. 17 sample»

Average......................................

Butter made from milk not aerated. 17 ramplei.... f 

Average.......................................

! 1st score.. 
2nd •• ..

40. SO 
37.70

74.11 93 72 
92.0721.71 Av

39 03 24 41 92.89
1st score.. 
2nd “ ..

00 fir,
38 60

21.17 
24 90

91.12
93.21

I

The i 
little as p 
answer wi 
If the air 
but if the 
indicate t! 
two methi

39.60 24.63 93 Ofi

The creaming co efficient was 
unaeraded milk.

The ave.-agi temperature of the milk before 
of tbj milk after aerating 80°.

practically the same from both the aerated and 

aerating was 88, 80°, of the air 57°, and
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The cream from aerated milk without cooling was not eo easily mixed with the milk 
again after standing over night as was the unaerated milk which had been cooled. 
Aeration and cooling are both necessary with ordinary milk, in order to preserve it in 
good condition (or buttermaking in hot weather, but the cooling is very essential. Night’s 
milk for creameri. s should be cooled to fiO* or 03° before the following morning, and as 
soon as possible after being milked. The morning’s milk should also be cooled whenever 
possible before it leave s the farm.

Pabteurizino Milk asd Cream compared with Raw Cream.

During June, July, August and September 32 experiments were made to ascertain 
the value of pasteurizing milk and cream for buttermeking. A portion of the milk was 
pasteuriz-d in a Reid pasteurizer ; and during the latter part of the season the milk 
was heated in an ordinary 800 pound vat. The cream was pasteurized in a can placed in 
a tank of hot water.ie past six 

I wish to Last year we said : “ the pasteurizers on the market are too expensive and too com
plicated for the average creamery/' Since that time several machints have been placed 
on the market which give satisfaction in a creamery.

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

School in 
périment» 
churning, 
es charge 
atiog and 
las taken 
ion to his
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aerating, 
ty of the 
lade from 
alts coin 
an, pure

Flavor. 

(Max. 45.)

Grain. Totol snore. 

(Max. 26.) j (Max. 100.1
Kind of cream. Scoring.

{ 1st score.. 
2nd •• ..

40.42
38.41

Kaw cream, 32 samples of butter 23.1 02 68 
91.2923 65

Average 39.43 23.37 91.93

{)te] pointa 
scored.
-lax. 100.)

1st score.. 
2nd “ ..

40.9Pasteurized cream 23.R 93. G
38.9 24.0 93.6

Average 39.9 23 8 93.05
/ 1st score.. 

112nd “ ..
40 9Pasteurized milk 23 S3 

23.77
93.46
91.7138.8493 72 

92.07 Average 39.87 23.66 92.68
92.89

91.12
93.21

Broad w. Narrow Exposure of Cream Surface during Ripening.

The question has been asked whether it ie better to have much of the cream or as 
little as possible exposed to the air during the ripening process. Generally speaking, the 
answer will depend upon the purity of the atmosphere to which the cream isexposid. 
If the air is impure the cream should be protected as much as possible from the air " 
but if the air is reasonably pure the results of our experiments, as shown in the tabled 
indicate that there is little or no difference in the quality of the butter made from the 
two methods of ripening.

93 66

ted and

57°, and

<

X

M
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The experiments were 
no difference in the 
the buttermilk.

ft: c other ha 
fat in I testing I 

I Both lot 
little dif 

I stirring

or

Flavor.
! (Max. 45.)

Grain.Kind of cream. Total «core. 

(Max. 25.) (Max 100.)
Scoring.

< 'ream ripened with a broad aurface exposed to the 
air. 13 samples.............................. .

Average.......................................

Cream ripened with a narrow surface exposed to 
the air

Fro{ 1st score.. 
2nd " ...

41 40
88 60

23.64
21.17

91.91 
92 19 •rying 

was equi 
To the < 
starter, 
age of .1

40.00 23 86 93.06
{ 1st score . 

2nd “ ..
41 61 
39.07

23 84 
24.15

91 68 
93 62

Average
40 32 23 99 93.61

Cream ripknbu at Different Temperatures.
During August, September and October ten trials were made h, , . ,
: “ *.boul “J -«lb» IM .1 lb. ..me tre.m It h.m ,0. U 7T 

was ripened to an averaze of about .65 per cent of .oMit- tw t0 75 ' The cre»“> 
for churning was 56a for the cream ripened at 60° ar.l si no i averBR8 temperature 
75“. Th, time to, ZAh fLtaJ i Z7T T"ed.“ '•

“co" *"d bi6b„ JSSS" X

cream

Made froi 
start ei

Made froi 
s tarte:

Butter made from cream — Scoring. Flavor Grain. Total score. 

(Max. 100.)
Althougl 
averaged 
as shown

! (Max. 45.) (Max. 25.)

Ripened at about 60“ K 
Ridened at 70“ to 75° K l-t score, 

1st «core.
40 43
40.66

23 3 93 44 
93.4423 78

I

Effect of Stirring Cream while Ripening.

c J'rr,toÆ^U0 S7Æ t rd" “ ”*’ «>• •<
Exp 

lumps, w 
granular 
butter in

Kind of butter.
Total score.

(Max. 100.)

Buttermill 
into fit

Made from cream stirred frequently while ripenirg. { 1st sc ire. 
2nd score.

41.56 23 9 95.00 
92 5039 8 23 6

Average
40.42 23.76 93.75

Butter chuMade from cream

Average

{ 1st score. 
2ud score.

not stirred while ripening 41.11 
88 65

23.77
23.89

93.88
92.49

89.83 23.83 93 16

Scoi ing. Flavor.

( Wax. 45 )
Grain.

(Max. 26 )

1

»

\

2. 
~

b

S3
gj

; - IWII
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ras little or 
>u of fat in

other half was ripened without stirring. There were used 586 lbe. of cream in each lot, 
testing 25 2 per cent, of fat. The acidity of the cream avenged about .7 of a per cent. 
Both lots churned in about the same time—32 minutes. The table shows that there was 
little diffi rence in the quality of the butter, what difference there is being in favor of 
stirring the cream while ripening.

Total «cote. 
1 (Max 100.) Crbam Ripened with Diffrrrnt Perckntaokb or Starter.

From October 13th to November 9th, eleven trials were made to note the effect of 
*rying percentages of starter used in the cream while ripening. A quantity of cream 

was equally divided, and into one-half was put from eight to ten per cent of good starter. 
To the other half there wa» added from sixteen to twenty-five per cent, of the 
starter. The err am tested twenty-eight per cent, of fat. The buttermilk tested an 
age of .14 for the low per cent, of starter, and .18 for the higher amount of starter.

91 91
92 19

93.06 same
aver-91 68

92 61

93.61

Kind of butter. Scoring. Flavor. Grain. 'total «core.

: one lot of 
The cream 
mperature 
I at 70° to 
linutes for 
m ripened 
icate very

(Max. 46.) (Max. 26.) (Max. 100.)

Made from cream ripened with 8 to 10 per cent, 
•tarter .................................................................... ( 1st score. 

2nd score.
40 6 24.2 94.4
41 6 96.224.8

Average....................................................

Made from cream ripened with 16 to 26 per cent, 
starter ....................................................................

41.0 24.6 91 8

{ 1st score. 
2nd score.

40 72
41 46

94.26 
94 81

24.0
24 82

Average 41.08 24.41 94.63

Total score. 

Max. 100.)
Although these lots of butter was scored by several different persons, the results when 
averaged show that in these cases there was little difference in the quality of the butter, 
as shown in the table.

93 44
93.44 Granular vt. Lump Buttkr.

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

f stirring 
he cream 
s and the

Flavor. Grain. Total score. 

(Max. 100.)
Kind of butter. Scoring.otal score. (Max. 46.) (Max. 26.)

Has. 100.)
Av. Av. Av.

Buttermilk drawn off when the butter was gathered 
into fine granules...................................................

Average....................................................

Butter churned into large lumps before the butter
milk was drawn off.................................................

Average....................................................

( 1st score. 
2nd score.

40.0 23.7 92.795.00 
92 50 37.6 23.6 91 1

88.8 23.65 91.9
93.76

let score. 
2nd score.{ 40.66 23 re

23.90
93 31 
90.6693.88

82.49 37.1

83.88 23.72 91.9803 16 ;

*
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10 13 
found i 
made b;

E. 'CT or Different Quantities of Salt on Butter.

per pound 
an ounce lias given the best results, Ooi

a time 
hasemei 
jar in ei 
another 
as show 
average 
of the tl 
weekly 
kept in 
ment ce

Flavor. Grain. Color. Salt Finish. Total.

(45)i ounce of rail to 1 lb. of butter 
I •• •• •«
| ounee of .alt to 1 lb. of butter

(18)
13 3

(10) (100)40 14 
40 71 » 7 i 00 44

92 0114.80 9 67
40 00 
43.00

14 76 
14.75

I I 91.26
93.269 76

Moisture in Butter.

™* '“'“«pi- &»«. « ■

laboratory to bo analysed The toble aho™8!*!.** ° "h'"#*1'’ ““e tout to the cheroioel I t~tin, the mill, ci^and b.t“ ' B, h„.„L"^'h„'r ^ ‘“t"”1 °< "
there wee more moiatore, lets cord end leaeealt in the i ,,b Vn* "t ei".a S'**®1** form,

8TheTt8lrp"e,nt,of r"""io ,b* ■»*'“ÏÏSï, Lira S’, ’t, i

*£ e,*ï ÜUTtZ SSZ-st* ?'3 -ik" -d u’îL ii.
1.06 and 0.67 for smaU ™„uliT7 LdO M7"Vcurd from «teh was 
reoged from 3.0 2, SStL^Tf LT ““

A,iril 21 
•' 28 

May 6 ... 
“ 12..

Firm

May 19 . 
26

June 2...
No. of 

Samples 
Analyzed.

Average percentage ofButter made from. " 9 ..

Moisture. Fat SeconCasein. Ash & Salt
June 16 .Broad surface

Narrow •• ...........
Small granules ............
Large “ ..................
Aera ed milk..........
Uuaerated milk................
Washed with cold wat r!

“ " warmer “
Raw cream 
Pasteurized cream

“ milk ................
Ordinary and experimental

cream.......... 84.601 ■.842 3.810 30
July 7 ... 

Third

83,289 
82.839 
83.409 
83.833 
83 178 
82 745 
82.072 
83.942 
83.750 
83.209

.833 2 941 
8 746
2 980 
8.149 
2.406 
8 499 
3.441 
2.679 
2.988
3 106

12 1.009
V .912
I .973

July 22 .1 .627
“ 2» .12 .6-4

August 6. 
“ 18

Fourtl

Avera

2 .991
10 1 0*2
74 .968cream .949

=~-TXrzi,",t',x^lh'h'ri3Tir” -d 1^-4“«
-unh ,h. “me U Th. 'JXT^Si 55T5U

Average oi

k

11.664 
12.802 
12 066 
12.414 
12 678 
12 702 
13.890 
IS.122 
12 694 
12 296 
12.287 
12.655

(26)

22.3
22 43

23 00 
23.75

C

: 
:

» &
 0*0» &
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3.65
3 <55

3.64

3.62 3.45 3.45

8.68 3.64 3.66

3.61

3 65 3.7 3.8
3.5

8.45 3.5 3.66

8.66 3.6 3.67

3 66

8.66

8 46

3.46

8.67

3.65 3.65

3.66 8.66

8 6 3.5

8.5 8.6

8 60 3.69

3.75

3.75

3 0
8.8 3.2
3.7
3.H 3.6

3.6 3 35

8.8
3 8 3.8
3.9
8 6 î .75

3 77 1.77

3.6

3.4

3 4

3.85

8 85Second month’s average*....

June 16
23
30

April 21 
•' 28 

May 6 .. 
•• 12

First month's averages

May 19 
26

June 2..
" 9

Third month's averages

July 22...............
“ 19

August 6 
" 13

Fourth month's averages ... 

Averages for four months.... 

Average of 3 tests each month .

2 9
3.8
3 7

3.55

3 49

3.8
3.8
3.9
3.6

8.77

3 6
8.63
3.5
3.6

8.66

3.6
8.65
3 6
8.6

3.61

3.59

8.69

Composite 8amplis Tsbt*i> Wkiklt and Monthly.

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

Tested *t the 
end of the 

Second Week.

Tested at the 
end of the 

Third Week.

Tested at the 
end of the 

Fourth Week.
Tested Weekly.

Week Ending.

Butter-
Koom.

Cellar Rutter- Cellar Rutter- Cellar Butter-1 Cellar 
Floor. Room. Floor. Room. Fljor. Room. j Floor.

per pound 
wet results,

Total.

(100)
90 44
92 01

91.26
95.25

from our 
e chemical 
lethode of 
iular form, 
into large 
13.7 ; the 
1.6 as the 
each was 

i and salt
ter.

Vsh & Salt

3.810

2.Mi"* 
8 745
2 980 
8.149 
2.406 
8 499 
S.441 
2.679 
2.988
3 1106

milk and 
verage is 
w cream,
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>n of butter- 
bat causing

to 1.3 in raw cream, is., the highest and the lowest percentage of curdy matter was 
found in the ordinary or raw cream butter. The average is much the same in butter 
made by all three methods.
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The simples were preserved with » mixture of
1,a!>ll1lmlte 0 Psrt) Geary’s tablets 

One tsblefc will
tablets are 
ized before 
writing.

potassium bichromate (7 parts) and 
preserve . d.il, ,rap|, f„ ji'itoîÏÏSr'TÎÎiwere

EXPERIMENTS IN CHEESEMAKING.

m.. •h"^ °f Mr- *•w-
of cheese produced, temperature and renns/L* l^t-° ^iL"1 1aantity and quality
of curd. .1 pressing, curing dm nt Kut'cr, Cy JdW ‘e“P”*,"r'

"h*i- to l“

Aerated.

Unaerated

as a basis of milk The. 
went to <
as posai b
K) Tl
monta w 
the cheei 
milk, not 
cheese m 
special st 
factory si

Aerating Milk for Cueesemakino.

Temperature of atmosphere and milk. Rennet test of

Date.
Remarks.

?
c

July 21 72» 82» 60» 66» 658 U 6 Lister aerator used up to 
Sept. 28.

Both lots set in water, 
cooled to 76° and then 
tikrn out of water.

Both lots set in water, 
cooled to 72°, and then 
taken out of water.

Both lots set in water, 
cooled to 71°, and then 
taken out of water.

Both lots set in water, 
cooled to 71°, and then 
taken out of water.

Pump aerator used up to 
Oct. 5.

M » 72» 81» 72» This 
addition 
years’ wo 
a enmmai

1. T
Novembe

73» 72» 10 14

•• sr 69» 82° 65» 65" 27 26

66" D 92»{ 60» 60» 32 24Sept 28

56» F 86“ 60» 60» 32 24 2. 3
•• m F 89» O3“to66» 63°t.65°

73"to74" 73'’to74° 
73°to74» 73°t<>74®

3. T31
D 94» 
F 89» 
U 94®

“ SO 16 4. B
1686» at 66»Oct 4. 26 Milk left outside after 

aerating.
Milk left outeide after 

aerating.
Milk set inside after 

aerating.

5. A
F 87» 

D 90"

80® 66" 66® 26 6. E
•H 60»to61r 60®to61° 

60>to61® 60°tc61®

cooked to31
F 81» 31 7. Bsee inside after

aerating.
8. T 

less time.D. Milk from College Dairy.
F. Milk from Farmers' Dairies.

9. T

ÿEsE?H£E=iE:i™SH3 10. '

11. '

12. ’
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Kir»t ... 
'Second .. 
I Average..

16 «{&■”: 

Average ,

{27. OS3.45

8.44

me iir-
it time of

Aerated

Stratton, 
id quality 
nperature

Unaerated

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

as soon

It*.

Relation op Fat in Milk to Quantity and Quality op Cheese.
used up to

in water, 
and then 

I water, 
in water,

, and then 
water, 
in water, 
and then 

water, 
in water, 
and then 

water, 
wed up to

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

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

2. 300 lbs of milk were used in each vat, or 16,200 lbs. altogether.

3. The percentage of fat in the milk ranged from 2.9 to 4.3.

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

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

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

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

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

tide after

lide after

le after

ie after

9. The H curds were salted $ lb. extra per 100 lb. cmd.

10. The temperature for putting to press wad 80° to 85° for both curds.

11. The curds were pressed about 20 hours.

12. The curing room ranged from 60° to 76°—average 66°.

ad been 
from 2 

i aerated
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Quality or the Cheese from Aerated and Unaerated Milk.
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..i„w ^^,:z wtmuk"fro” th• ho°p' n'> *•»

J Brill «d A*T «1» SC°Tkd Wh<? eb°aî ,ix wppka 0,d hT Mmn. A. F. MacLaren, O. 
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The tables give the details of (he most important points by month* :

Relation or Fat in Milk to Quantity and Quality or Ciiskbe.

Lbe. of milk for Lbn *basaa 

ia milk.
Lbe. of cheeee. 1 lb. clietee.

Late.

Green Cured

3.80 i 11.40 31. 
8.20 | 'J.tiO 25!April 28

8.76 11.26{20
V 00

Average for rich milk .. 
Average for poor milk ....

3 77 22 65
3.26 10.60

61. 2 68
2.62

{ 3.80 11.40 30 
3.30 0.00 27

May 6 2.68 .20
2 65 .16

( 4.00 l 12.00 
3.00 0.01

•* 11 2 39 .20
2 88 .16

( 4 10 1 12 30 
2.91 j 8.70
4.00 , 12 CO I 31.25 
3.20 0.60 I 28.26

*' 19 2.35 .20
I 2.08 .10

(" 25 2.60 .25
2 81 .16

( 4.30 12.00 i 81 75 
9.00 j 28 00

60 60 164 25 
46.20 138.76

“ 81 2 36 .283 00 2 07 12
Average for rich milk 
Average for poor milk ...

4 04 2 43 2263.08 2.85 .131
/ 4.10
1 8 00

12 30June 7 32 60 
27.00 2 64 .200 00 2.86 .12

I 4.30 12 90 31.60 
26 60

" 14 2.84 .203.10 0 00 .15
{ 3.90 11.70 31.00

28.00
" 21 .202.95 8.85 .15

{ 4.00 12 00*' 20 30 00 
26.60 .253.10 9.30 16

Average for rich milk.......
Average for poor milk ....

4.07 48 90
36.15

125 00 
108.00 128 01 .142

( 3.80 11.40July 6 30.60
27.60 .163.20 9 60 .16

( 4 00 12 00
3.20 9.60

30.26 
26 60

•' 19 .20
.12

( 3.60 10.80“ 21 29 00 
25 50 .183.00 9.00 2 76 12

Average for rich milk.... 
Average for poor milk ...

3 80 34 20 
28.20

89.78
78.60

86.25 10.02 10.43
76.25 11.46 11.96 2 63 .1768.13 2.66 .13

JitLl

Anguat

1

a
Aver
Aver

Septembi

Aver
Aver

October

(

“ 11

II

21

Avera
Avera

November

Avera
Avera

The 
determin 
chemical 
not made 
caseous c 
salting ai 
and sam]

Cured. Green. Cured. Ireen

29 60 
24.60

29 U 
24.75

58.60 9 75
49.25 11.63

10.25 
12 18

2 71
2 66

50 
26 25

28 75 
26 U0

29 00 
26.00

80.00 
27 00

30.50 
26 75

147.75 
132 00

9 72 10.15
11.36

2 51
10 81 8.00

81 25 
25 75

30.26
25.26

30.26 
27 00

29 00 
26 25

120.76 9 60 9.93
108.25 11 11 U 62

29 25 
26.26

29.00 
24 26

28 00

2 55
2.98

2.62
2.78
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DAIRYING. 43

They were Relation or Fat in Milk to Quantity and Quality or Cheese.—Concluded.

cLaren, G. 
iven color, Lba. rhrme 

for 1 lb. fat
in milk.

Lb*, of milk for 
1 lb. of cheene.

Lb», of cheete.
llate.

Green. Cured. Green. Cured. Green Cored

{ 3.70August S 11.10 28 50 
85.00

87 75 
24 85

2 BO .182 90 8.70 2.78 .15ee*o 
i. fat { a.flo9 11.70 29.25 

26 76
28 SO 
26 00

2.43 .20Ik. 8.10 9.30 2.79 .15

{ 4 1016 12.80 31.00 29.75
28.00 26.75

81.76 30 50 
27.OU 25.75

120 50 116 50
106 76 102.75

83.00 1 32 00
28.76 27 60

2.41urvd .203.00 9.00 2.97 .12
4.00{ 12 0080 2 64 .183. CO 9.00 2.86>.68 .15 .16

Average for rich milk .... 
Average for poor milk ....

1.65 .15 3 92 47.10
36.00

9.95 10.80
11.67

2.65 2.47 .198.00 11.24 2.96 2.851.87 .142.15
! 80 .15 f 4 00September 18 12.00 2 f6 .203.20 V»9.60 2.86! 58 .12.15
1.62 .15 { 4.20 12.0027 32.00 j 30.76 

28.25 27.00 2 44 .203 30 9 90 2.721.68 .18.20
Average for rich milk .... 
Average for poor milk

I 63 .15 4 10 21.CO 
19 60

65.00 62.75
67.00 64.60

32.75 i 31.50 
27.00 1 25.60

9.23 9 66 2.64 2 .56
11.00 2.92 2.79

.203.25 10.62 .126! 39 .20
I 86 .16 { 4 20fktober 4 12 60 2.50 .203.20 9.60 2.66 .15.35 .20
.98 .10 { 4.00 12.008 31.25 

28 76
29.76
27.60

2 47 .153.30 9.90 2.77 .15.60 .25
81 .16 / 4.30 

I 3.30
“ 11 12.90 34 00

9.90 28.25
33.25
26.60

2 60 .M
2.67 .1236 .28

97 12 4.30
L 3.20

18 S3 60 
26.00

2 59 .20
2.70 .1643 226

.85 .131 4 3026 33.60
26.25

2.59 .253.10 2.71 .1564 .20
Average for rich milk........
Average for poor milk

.86 .12 4.22 160.60
130.76

8.90 9 34 2.66 2.63 .23 22 10.84 11.47 2.80 2.70 .14434 .20
80 .15 / 4.20 

L 8 20
November 1 33 25 

25 00
2.63 .18
2.60 .1567 .20

05 .15 4.203 33.25
26.25

2.63 .153.10 2 71 .1641 .25
Average for rich m:Ik ....
Average for poor milk ....

71 16 4.20 66.60
60.25

8.67 9.02 2.77 2.60 .2163.15 11.26 11.94 2.81 2.65 .15048 12
85 .142

Butter Fat and Casein Lost in the Whet.

seoiie or curdy matter is lost in the process of making cheese. The “ drippings," after 
salting and pressing, include all grease pressed from the cheese. The whole 
and samples wore taken for Babcock testing the same as last year

66 .15
72 .16

41 .20
52 .12

69 .18
76 12

52 .176 was melted56 .13

12.90 35 25
9.60 27.60

12 90 35 25
9.30 26.75

63 30 168.60
48.30 138.25

12 60 35 00 
9.60 26 60

12.60 35.00
9.30 26.75

25 20 70.00 
18 90 63 25
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in Whkv—300 lbs. Milk used in kach Vat

Drippings frrm dip Drippings from mill- Drippings after salt- 
pmg to milling. ing to salting.

i
ing and pressing.

Vat.
♦J -J S -s 3 .= a

-
. 4 i1 i-!_TL_   ! u i •

8*; iii
- - October

H , 4.75 .10 | .00475
“ 4.60 .12 i .00640

I 4.62 .109! 00507
L I 5.00 .05

4.25 .10
4.62 .073

2 60 17.0 17500, 3 26 2.0
.11-600 3.76 2 0

2.60 7.20 .18000 3 60 2 00

06600
07600
07000

1l2.60 7 I
2!

Averi
00260

.00425

.00337

2.001 6.4 
1.60! 6.8 
1 76j 5.57

.10800 6 60 
08700 3.25

.097501 4.37

2 6 14S00 
24 .07800 
2 52 .11060

October <
I

11
H j 4 00 
•* \ 3.60|

.16 .00600 
.00420 
.00640 
.00385 
.00540 
.00497

11.......... 6.251 3 6
.......... 7.60 6.0
.06000 3.60, 4.3
09200 8.50 3 6

.09760 4.00 4.8

.08316 4 95 4.62

22600
.46000
.15050
.12600
.19200
.22870

.12 2f
1 60 4 0 
2.00 46
1.60! 6.6 
1.66 4 99

4.601 .12
. 6 00 .07

“ I 8 00 .18
I 5.10 .121

Averi

Novemliei

Avers
L ] 6.00 .10

2 00 . 05
2.5til .02 
7.00 .02
4.50 .10
4 140 .068

.00*00

.00100
OC050

.00160

.00450
00260

5.00 2.6 
3.26 2.0 
3.00 2.7 
3.00 1.1 
2.60 2.8 
3.43 2.83

.13000

.06300

.08100

.03300

.07000

.07580

Novembei2.00 1.9 | .03800
3.00f 1.0 ! .03000
2.60 4.1 , .10260
1.60 6.4 .09600
2.26 2.96 .06662

Avera

Total loss
H 4 60 .16

1.75 .40
2.25 .10
6.25 .85
3.68; .256

.00675

.00700

.00223

.02187

.00946

1.25 6.4 I .08000 
15.0 ! .26250 
6.2 .07750 

12.1 .38275 
10.75 .18818

3.76 1.7 
3.60 2.9 
4.00 1.8 
2.75 2.9 
3 50 2.26

.06375
10160

.07200

.07976

.07926

Ave-age li 
milk ..

1.76
1 2
2.76
1.76

Total FL 6.00 .05 .00260
.00300
.00112
.00362
00266

1.60 3 9 .05360
6.4 | .11200
3.4 ! .06950
5.4 .17660
4.91 .10137

3.00 1.7 
2.60 1.7 
2.60 1.2

06100
.04260
03000
07000
04837

2 CO .16 1.76
2 26 .05 1.76

8.267 26 05 2 50 2 84.12 .062 2.06 2 62 1.84 Tc
H 6.75 08 .00460

003-26
.00425
.00403

1.76 4.0 
1.00 9.0 
1.25 8.4 
1.33 4.06

.07000

.09000

.04260
05062

3.00 1.7 .05100
.06000
.18000
09700

3 25 .10 4.00 1.64.25 .10
4 41 .091 4.00 4.5 '■un

3.66 2.64 7,200 . .. 
4,500 .. 
3.600 ....L 7.00 .03

6.76 .08
4 25 .08
6.66 . 059

.00210

.00160

.00440

.00336

3.00 1.1
1.60 4.8

.03300

.07200

.11900

.07466

2 60 8 6 21600
3.2 .11200
1.8 .05400
4.23 .12700

3.60
1.76 6.8 3.00
2.06 3.68 3.00

H 3.76 .08
3.75 .12

.00300

.00450
1.76 10.6 .18375

.31500

.15000

.09375

.185.2

9.75 4.00 .15000
24400

.21776

.05600

.16693

2.26 14 0 4.00 6.10
2 00 7.6 3.25 6.70 

3.50 1.60 
3.62 4.60

3 26 .16 
3 66 .116

00487
.00412

1.26 7.6
1.81 10.24

L 6 26 .03 .00157
.00325

2.00 10 2 .20400
21300

.09*0
,08100
.14750

3.26 3.1
2.75 1.8

.10075

.04950

.06900

.01200

.06531

6.60 .05 8.00 7.1
1.00 I I 8.00 2.3 April..........

May .......
•lune............
July............
Auguat........
•September . 
October. .
November .

Average for

3.25 .10 .00326
.00269

1 60 5.4
1.87l 7.86

3.00 1.45.00 .058 3.00 2.18
H 4.60 .08 .00340

.00400

.00370

1.75 6.0
1.75 6.0

08750
.10500
.09625

4.26 3.2 .18600
.26200
.19400

4 00 .10 4.00 6.34.26 .087 1.76 6.60 4.12 4.70
L 4.00 .08 .00320

.00287

.00303

1.76 2.2 .03850
.04550
.04200

2.75 2.8 .06326
09600
07962

6 76 .05 8.26 1 4 3.00 3 2
4.87 . 062 2.60 1.68 2.87 2.76

Butteb Fat

Date.

April 281 h ....
“ 29th.......

Average .

Apiil 28th ....
29th........

Average...

May Cth..........

“ 19th
“ 25th ......................
“ (1st .....................

Average...............

May 6th.....................
“ 11th .....................
" 19th ......................
“ 26th .....................
“ 81st ......................

Average.................

June 7th.....................
“ 14th.....................

21st.....................
“ 29th.....................

Average.................

June 7th.....................
“ 14th ...................
" 21st.......................
“ 29th.....................

Average................. .

July 6th .....................
" 19th .......................
“ 26th ..................... .

Average..................

July 6th .....................
“ 19th .......................
“ 26th .......................

Average...................

August 3rd...................
9th...................

“ 16th...................
30th...................

Average...................

August 3rd...................
9th...................

16th...................
“ 80th...................
Average...................

September 13th ............
“ 27th ............

Average...................

September 13th ............
“ 27th ............
Average...................

11th
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iTotal loss for tea Aon

Avfl;aft<» Iosh per 300 Ibd. {milk

Total Fat lost in WlIBY (BEPORE DIPPING)
Cheese.

AND THE LOSS

V.t.

102 75 
117.76

3.91
4.52

October 4th...........
8th

“ lltn........
*• 18th........

25th___
Average.. ..

October 4th........
8th

11th
“ 18th ........
“ 26th..........
Average..........

November 1st ........
3rd.........

Average.............

November 1st.........
Hr. I

Average

Butter Fat Lost in Whet.— Concluded.

Date.

.13650 3 76 2.1

.23100 3.75 1 4
198 )0 3 75 2.0
08100 4.25 1.4

.00000 4 00 2.8
14190 8.90 2 05

.03250 8.25^ 1.8

.10725 3 50 14

.08000 S.oo: 0.8
00100 3.00 1.2

I 072i0 3 60 2.8
082t5| 3 25 1.03

•OISOol 8.00 1 0 
.050 )0 3 00 0.8
•049001 3.00( 0.90 .

| >
12160 2 60 2 2

07875
05250

.0-750

.05950

.11200

.08006

.05850

.04900

.02400

.03000

.09800

.05310

.03000
024)0
02700

.06000

.0140)

.05200
10950, 2.75' 1.6 

.11559, 2 62 1.93

3.40150
1.964502.408251

.13229'

.09262 12592
.07275

per 100 Pounds Cured

Love of fat in whey 
per 100 lb. cured 

cheese.

Total pounds milk used.

DAIRYING. 45

Percentage op Fat in Whet by Months.

Fat in whole milk. Fat in whey from—

Rich milk. Poor milk.

06500
07500
07000

14.-00
.07800
.11050

22600
.45000
.15050
.12000
.19200
.22870

.13000

.06500

.08100

.03300

.07000

.07680

.06375
10160

.07200

.07976

.07925

05100
.04260
.03000
07000
04837

.05100

.06000

.18000
09700

21500
.11200
.05400
.12700

.16000
24400

.21776

.06600

.16693

.10075

.04950

.06900

.01200

.06531

.18600

.26200

.19400

.06325
09600
07962

................
May.........................
•lune..................
July...................... '
August............
•September............
October. ..............
November

Average for season

i after salt 
pretsing.

Poor milk. Rich milk.

Average per cent. Total loss of fat in 
fat in milk. whey.
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.00680 3.50 .270 .00945

.00490.................. ..............

.03592 3.60 . 270 00945

.00072 3.00 .213 .00639

00616 300 1 213 . 00639

.00473 3.75| .372
01007 3 60 .580

.00 08 4 001 .194

.01097 2 751 .23»
.451 0079.- 3 50. .334

.434 . 00651 3 00

.69.4 .01212 2 50

.302 .00526 8.60

.305 . 01187 2.60

.4331 200894 2.62

01395
01855

.00776

.00657

.01170

.252 .00766 

.355 00887 

.210 .00525 

.165 . 00112 

.215 00645

.417' .00729 3 00

.485 .00135 4.00

.212 . 00265 4.03
• 357| .00176 3.60
.2911 .008731 2 60 
.429 .00613 3.60
.803 .00030
.327 .00682 3 00

.116 .00345 

.217 .00868 

.189 .01756 

.179 .00656

099 .00247
.254 .00889
.255 . 00761
.211 .0063.'

8.00

.............05789
.CO^SI 

.3911 .00643 

.370! .00761

28 60 
22 50

............. 076/7
.05120 

.266 .06949 

.227 .00640
3.66
2.81

.00654 00 
,004121 50 
.00637 1.76

'.00533 2.60
00.3091 1.50 

.001511 2.00
I

.00526 1.25

.00579 1.75
1.28 
2 75 
1.75

.00862

.00655

.00330

.00218
1.60
1.75
1.75

.01826
00168

.00021! 1.75! 

.00780 l.i 0 

.00146 1 25 

.00615 1.33

00476 00 
.00396 60 
.00612 76 
.00494 06

.05089

.03790

.00630

.00473

14 50

.089 7.00 

.082 6.76 

.116i 4.26
6.66

34.26 
43.2". .

.113 4.28

.091 6.40

.109 6.76 

.100 3 25 

.126 4.25 

.111 4.41

3.20
3.00

.119

.207

.150

.082

.076

.117

.331

.167

.066

.121

114

.108

.240

.105

.068

.069

.144

.087

.148

.087

4.00 H
4.30 “

Drippings fmm mill- Drippingsafter salting 
iug to nailing. and licensing.

Drippings fr. in dip
ping to milling.

AverageNov.Oct.Sept.Aug.June. July.April. May.

Date.

Per cent, lorn in cheese 
made from

Rich milk

Poor milk

May 25..........
“ 81........

Average..........

May 25..........
31..........

Average ....

June 8 ..........
“ 15..........
“ 23..........
“ 30..........

Average..........

June 8 ..........
“ 15..........
“ 22..........
“ 80..........

Average... .

July 5..........
“ 19 ..........
“ 20_____

Average..........

July 6..........

“ 26..............
Average..............

Total loss for 
season..............

Average loss per 
300 lbs. milk..

19 ..

Gaskin in tub Whey and Drippings prom Rich and Poor Milk, as determined in
Chemical Laboratory.

46 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Loss in Weight of Cheese During One Month in Curing Room.

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

Tie Ej

Gr up.

I.

II

III

IV

Average .

It w 
pound of 
pound of 
the perce

Pei

April (two 
Pu-sibl 
Milk 3 
Milk 3. 

May (live t 
Piimibl 
Milk 4. 
Mik3. 

June (for- 
Pus*ibl 
Milk 4. 
MilkS 

July (three 
Poscibt 
Milk 3. 
Milk 3. 

August (foi 
PosHibli 
MilkS. 
Milk 3.i 

Septemlier 
Possibli 
Milk 4 
Milk 3. 

October (fia 
Pooibli 
Milk 4.1 
Milk 3 1 

November ( 
Pisiib'e 
Milk 4.1 
Milk 3.1

Total possit 
Total pointu » h
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DAIRYING. 47

Tut Experiments Grouped According to the Percentage op Fat in the Milk.

Porontage < f (at in mi k.
Milk required 

In make 
1 lb. cheese.

Cheete pro
duced per 100 
lba. of milk.

Gr/up. Per cent.
of fat 

in whey.Range. Average.

% % 11». »... %I. below 3. 2.92 11.050 8 583 . i33
3.00 to 3 60 3 14 11.598 8.020 .140
3.66 to 4.00 3 88 10.209 9 791 .189

IV 1 05 to 4.50 4 21 9.601 10 620 .213
Average 3 67 10 076 9.307 .1040

It will be noticed in the foregoing table, (I) that less milk was required to make a 
pound of cheese as the percentage of tat increased ; (2) that the pounds oi chons, per 
pound of fat in the milk decreased with an increased percentage of fat in the milk • (31 
the percentage of f*t in the whey increased with an increase of the fat in the milk. ’

20 •200
20 178
20 176

80 600
50 441
M 437

40 400
40 305
40 369

30 300
30 277
30 268 6

40 400
40 305
40 300

20 200
20 180
20 179

60 600
60 403
60 444

20 200
20 190
20 185

270 2700
270 24 >8
270 24U8.6

The Quality of the Cheese,

Pointe acored by cheese. Ev.-n
color.

Flavor. Cluseucee. Texture. Finish. Total.

Average

t during 
lout one 
exposed
n.

0 .00946

0 00946

3 .00639

.8 . 00639

'2 01395
10 .01856
i4 .00776 
19 . 00657
14 .01170

2 .00756
5 00887
0 .00525
a 00M2
-5 00645

6 . 00345
7 .00868

19 .01766
9 . 00656

« .00247
4 . 00889
5 . 00761
1 .00631

. . 07697
.06120 

IK .09949 
17 .00640

UINKD IN

iter salting 
seing.

Cheei e pro
duced fr un 1 

lb. fat in milk.

lb».
2 94

2.74

2.62

2 49

2.619

140 80
123 72
122 72

70 40
0) 38
60 36

175 100
1 8 94
116 93

70 40
66 88
64 37

916 640
838 491.6

481.6818.5
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r.
—22
+ 13
+ 33
—23

Per cent fat. Per cent fat in 
milk.+ 2.Per cent, of fat.

c.

47 47 
36 62 
31 Ml

Average 
per rent, 

fat in 
milk.

I

77.25 
620 76 
440 75 
37M 75

Genera

Average lbs. 
cheese made per 

I 300 lbs. milk.
Kind of

milk.

Rich
Poor
Mixed

} 29.16 
29 60

Mixing Rich and Poor Mii.k.

Value of cheese made 
at 8c. per pound.

16 66
16 35
17 66 
17 06

13 66 
14.29
14 20 
14 66

16 66 
17 97 
13 16 
13 26

Difference in Three Systems Compared with the Actual Value (at 8 cents per
Pound) of the Ohkkse Produced

pÆîu. dJÏÏSa. Per cent fat. Weight
cheese.Weight milk. Per cent. fat.i + 2.

Under 3.00 per cent 
».00 to 3.60 “
3.55 to 4 00 
4.05 to 4. t0

31 00 
30 21 
;«> 74 
31.41

Average
in H

Pounds c 
(per < 

Pounds c 
(per i 

Average 
and c

Average 
avers 

Average | 
avera

Th.
been me 
milk rai 
fat in t 
per 1 lb 
constant 
r.ge of fi

Total pot

Highest |
Lowest
Average

Average]

Pounds fi 
Pounds fi

Poundsc

ai
making 
greater 
and po< 
of moist

i Average 
t tal score. 
(Max. 90.)

Flavor. 
(Max. 85.)

Closene-e. Even color. Texture.
( Max. 20.1 ( Max. 15.) (Max. 2-)).Percentage fat in milk.

It has been suggested by some that if the milk containing different percentages of 
fat were mixed together, as is the practice in cheese factory work, where the milk is not 
made up separately as in our experiments, the results might be different To test this

•On. 
t On.

4

1

The cheese made from an increased percentage of fat have scored higher this jar 
as shown by the foregoing tables.

Amounts of Monf.y (Cheese 8c) Credited by Three Systems and Accordino to
Weight of Cheese Number i 

Pound*o
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point th 
rich mil 
the rem

Table Showing Average Score of Qualities in the Cheese maiv$ from Milk 
Grouped According to the Percentage of Fat.

32.03 
26.25 
29 50

12 36 33 66 
9 70 27.75 

11.20 31.08

I
L

\

i,

Weight of milk.

Average lb< cheese 
per lb. fat.Average lb*, cheese. Average 

per cent, 
fat in 
whey.

Average 
lbs. fat in 

milk.
Green. Cured.Cured.Green.
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Number of experiment* ...........................................  42 *101 fBO
Pound» of milk used in each vat .................................... .TOO TOO 600
Total lb*, milk used in H (rich milk) vat each year 12,000 TO, TOO I 30,600

“ L (poor milk) “ | 12,600 30,600, 30,000
Total pounds milk used each year.................................... 25,200 60,900 60,600

29 27 260
600 300,

8,100
8,100

16,200

99,000
98,700

197,700

Highest per cent, fat in milk each year................
Lowest “ “ ...............
Average per cent, fat in H milk ...........................

“ L “ ...........................
Average per cent, fat in milk used during five years

Pounds fat in H milk each year and for five years 
Pounds fat in L milk each year arid for five years

Pounds cured cheese made from H milk..............
•• “ L “ .................

Pounds cured cheese made from 1 lb. fat in H milk
“ “ L ••

Average pounds cured cheese made from 1 lb. fat 
in H and L milk.................................................

Pounds cured cheese made from 1 lb. fat and casein
(per cent, fat + 2) in H milk...........................

Pounds cured cheese made from 1 lb. fat and casein
(per cent, fat + 2) in L milk...........................

Average pounds cured cheese made from 1 lb. fat 
and casein (per cent, fat + 2) in H and L milk

Average |>er cent, fat in whey from II milk and
average for five years .................................

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

4 60 6.60 6 30 TO 4.30 5.60
I 3.90 2.70 2 90 9.90 2.70

3 94 4 013
3.178
3.693

4 190 874 
3 338 171 
3.698i 3.625

4 031 
3.120 
3.676

4.02T
3.216
3.620

3 37
3.654

496 44 1,216.00 1,269 60 674.10 32656
424.62| 972.60 971 40 552.90! 252.75

3,982.69
3,174.27

753.76 8t9.ro 10,223.26 
572.00 698 00 8,936.00

2.566 2 600^ 2 509

2.860| 2.843 2.761

2.693 2.710i 2 619

1,
2.490j 2 696
2.645 2 841

2.661 2 704

2.666
2 815

2 677

1.651 1.732 1.737 1 715 1.677 1.716

1.660 1.744 1 708 1.747] 1.083 1.736

l 655 1 738 1.751 1.730, 1 680 1.726

.197 .230 271 .331 .200 .242

.187 .185 201 246 189 .190i I

The above table shows that during the five years of this work 250 experiments have 
been made, in which nearly 200,000 lbs. of milk were used. The percentage of fat in the 
milk ranged from 2.7 to 5.5 and averaged 3 6. The pounds of cured cheese per pound of 
fat in the milk averaged 2 6 for rich milk and 2.8 for poor milk. The pounds of cheese 
per 1 lb. of fat and casein (estimated by adding two to the per cent, of fat) was fairly 
constant whether rich or poor milk was used, there being a slight decrease as the percent
age of fat increased. The average percentage of fat in the whey was higher from rich 
milk.

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

4 A.C.

General Summary op Five Years’ Experiments on the Relation op Fat in Milk 
to the Quantity and Quality op Cheese made.

Totals and 
averages.

1894. 1895. 1896. 1897. 1898.

mtages of 
lilk is not 
test this

29.16 

29 60

:knts per

pnt fat in
lilk.

Weight
cheese.

this jar

lllINO TO

DAIRYING. 49

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

i Milk

Average 
t talscure. 
(Max. 90.)
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Ob eese made 
per 1.000 ltw. 

of milk.

Cheese per 1 
lb. of fat.

Milk below 3. |w cent.—Average 2.87
“ 3 00 to 3.50 “ - M 3.22,
“ 8.96 to 4.00 
“ 4.05 to 4 50 
" 4.65 to 5.00 
" 6.05 to 6.50

8.83
4.28
4. ,’4
5 21

Av. lore of fat and casein in whey below 3 per cent. 
•• •• •• “ 8.00 to 3 50 **

•• 3.65 to 4.00 
" 4.05 to 4.50 
“ 4.65 to 5.00 
“ 5.05 to 6 60 3.4C0

Average per 
cent, casein 

in whey.

Cheese made 
per lb. of fat 
and casein.

Average fat 
whey.in

lb.lb.
115.1841.704 

1 729 
1.718 
1.7H 
1 «97 
1 082

112191
134222

.118.242
412

.887

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

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

2. As the perctntage of fat in the milk increated there was a gradual decrtaie in 
the pounds of cheese made per pound of fat in the milk. Milk testing 3.2 per cent, tat 
produced an average of 2.8 lbs. cheese per lb. fat in the milk, while milk testing 4.2 per 
cent, fat yielded an average of 2.5 lbs. cheese per lb. of fat in the milk.

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

4. The experiments prove that not only is the percentage of fat higher in the whey 
from rich milk, but the total lose of fat per 1,000 lbs. of milk and per 100 lbs. of cured 
cheese is greater from the rich milk. There was not muoh diflerence in the lose of casein 
in the whey from rich and poor milk.

Tablk Siiowinf Loss of Fat and Gaskin in Wiiry by Manufacturing Ric.i and Poor
Milk into Oukksk.

lb.lb.
1.910 
1 923 
1 992 
2.024 0 991
3 189 I............

1 190 
1 165 
1 223

Per 1.0C0 lb*. Milk. Per 100 lbe. Cured Cheese.

Fat and
Caeein.

Fat and T . 
Casein. *ttt'Fat. Caiein. Caeein.

AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM60

Tablss Showing lbs. Chkksk madk pkr 1,000 lbs. Milk, pbr lb. Fat in the Milk, and 
per lb Fat and Casein (per cent, fat + 3) in the Milk. Also losses 

of Fat and L’askin in Whey. Experiments of Five Years 
Grouped According to Percentage or Fat in Milk.

it i .

Table

Per cent.

Tabli

Average i

Th<
1.

medium
2.

the qual 
In indi 
averager 
scored ii 
in norm< 
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13,8<
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Max.100
89.92
89.86
90.38
90.43
89.83
91.62

Max -8). 
17.08 
17 19 
17 49 
17.28 
16.74 
16 87

Average «core of cheeee made from milk below 3. per cent.
“ " " " " 8 00 to 8 60 “

“ 3.65 to 4.00 "
" 4.05 to 4.60 “
•• 4.65 to 6.00 “
” 6.05 to 6 50 “

DAIRYING. 61

Tabli Showing pur cent. loss in Wright during One Month’s Curing op Oheksr 
maprom Rich and Poor Milk Five Years’ Experiments.

Average five 
year»

Per cent, loee in curing cheese made from milk below 8.00 per cent 
” “ " " 3.00 to 3.60 ••

" 3 65 to 4 00
•* 4.05 to 4.60

4.65 to 6.00 
“ 6.05 to 6 60

$ c.

96 62 
669 42 
579 88 
240 90 

38 44 
17 48

The precedi n g tables show :
1. That the rich milk cheese lost lees in caring than did those made from poo 

medium milk.
r or

2. The average of the five years’ scoring does not show very much difference in 
the quality of the cheese made from the milk containing the different percentages of fat. 
In individual cases there was a marked difference in the quality, but when all was 
averaged this difference largely disappeared. The extreme difference in total points 
scored in the groups was 2.27 points in favor of the richer milk. The percentage of fat 
in normal milk is but a small factor in determining the quality of the cheese which is 
made from it, so long as the fat is about 3 5 per cent.

Table Showing Amounts of Money that would be credited to Patrons by the 
Three Systems now in use, based on Five Years’ Experiments

Table Showing Scorings op Cheese made prom Rich and Poor Milk. Average
of Five Years' Scorings.

Close-
MM. Color. Texture A.v,.rl?6 

I total.

ground

mtage of 
lused an 
per lb., 

ompsred

reape in 
cent, tat 
; 4.2 per

ing 2 to 
seary in 
patrons, 
as com- 
len com

be whey 
)f cured 
>f casein

ILK, AND
K8

verage per 
int. casein 
in whey.

116
112
181

.118

nd Poor

ed Cheese.

Fat end
' Casein.

Amounts of money (cheeee 8 c.) credited by three 
■y»terns and according to weight of cheeee.

Pounds milk.
'

Weight Percent. Per cent, fat Weight 
milk. fat.! + 2. cheeee.

Ibx.

1.207.75 
6,992 75 
7,248.60 
8,011.25

480.60
218.60

Flavor.

Average per Pounds 
cent. fat. cheeeemade.
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Table Showing Differences Between Amounts of Monet Received by the Three 
Systems and the Actual Value of the Cheese made During Five 

Years’ Experiments.

Average per cent, 
fat in milk.

Per cent. fat.
+ 2.

Value of cheeae 
made.

%$ c.« C.

- 3.71
- 1.33 
+ 2.21 
+ 1.75 
+ .«« 
+ .41

96 62 
55$ 42 
579 88 
240 90 

38 44 
17 48

Not*. — +• 10.37 in the first co umn mean» that the patron* whoeupplied milk containing 2.87 per cent, 
fat and were paid according to the weight <>f milk, received $10.37 more than thay were entitled to ; and 
- 19.36 mean» that tho»e who aupp ied milk containing 8 83 per cent, fat, and were paid according to the 
weight of milk, received $19.36 le»e than they were entitled to.

Application of Results to Methods of Paying Patrons.

Many valuable scientific points have been settled as a result of the work done during 
the five years ; but, from a practical dairyman’s standpoint, the most important feature 
of the experiments is their application to conditions as we find them in Canadian cheese 
factories. We have three methods or systems of dividing proceeds of sales of cheese 
among the patrons who have supplied the milk to make this cheese. The oldest is that 
known as the “pooling system,” or dividing at :ording to the weight of milk delivered. 
The results indicate very clearly that this system is very unjust, yet the majority of 
factories continue to divide on this basis, largely for the reason that it is the easiest and 
least expensive method. The second system practised by a number of factories is the 
« butter-fat ” or “ test ” plan. This is a marked improvement over the former, but our 
experiments show that this system places too great a premium on the butter-fat when 

pared with the actual cheese produced from the milk. The third system, that pro
posed by this station, is what may tie called the “ fat and casein " method, the latter 
being estimated by adding two to the percentage of fat. Our five years’ experiments 
prove that this system comes nearest to the actual value of the cheese produced, though 
it still places a slight premium on the butter-fat. It encourages the production of good 
milk, and at the same time does not discourage the majority of patrons who have average 
milk, and who are apt to envy those patrons whose cows give a small amount of rich 
milk and draw a disproportionately large share of the proceeds of cheese sales when 
the money is divided on the basis of the fat alone.

Effect of Setting Milk at Different Temperatures.

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

We may repeat the rule as laid down in bulletin 102 and in the report for 1896 : 
•• Above 86° and up to 95", each increase of one degree in temperature of the milk

com
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lire. min.
69
15

bn. min.
49

i

33
206 rm

min.
31
53

2 67 3 42
3 03 8 44

33
26

Date.

Ins.
27 75 
27 25

27.60 
26 50

27.50
27.26

31 75 
31.76 
31 26

27 75 
27.75

30.00 
29.76 
30 26

28.00 
27 76

29 26 
29.00

29 60 
29.26

28 26 
28 26

29 60 
29.26

29 60 
29 60

Octolwr 1
1 ....

Sept. 16
'• 16

14
14

Oct. 28
28
28

Sept. 24 f> 2i

Not. 6 ... .
6.......
6

Sept. 23
23 ....

Oct. 12
12.......

Below 86° to 80° »decreases the tirni required for coagulation by about one minute, 
decrease of one degree in temperature of the milk increases the time for coagulation by 
from one to two minutes. Below 80° the time is irregular."

%I SO
3 60

3 30
8 30

8.40
8 40

4 20
4 20
4 20

3 SO
3.30

3 50
3.60
3.50

8.20
3.20

3.60
3 60

3.80
3.80

8.30
3.30

3.80
3 80

3.60
3.60

53DAIRYING.

This rule is valuable when making a rennet test of milk which is not at the proper 
temperature, viz., 86*. With normal milk, a temperature of 86° is advisable when 
adding the rennet.

Effect of Different Quantities or Rennet.

This is the fourth year for the experiments relating to the effect of different quanti
ties of rennet used in milk for cheeeemaking. They point to the following conclusions :

1. Less than 3 os. of standard rennet per 1,000 lbs. of milk csu"js a lose of fat in 
the whey much greater than is the case by using over 3 oz. of rflnn jt. In the experi
ments for 1898, it will be noticed that where 1 to 2 oz. of rennet w« uatd, the percentage 
of fat in the whey was .45 and .30, whereas when a larger quantity was used, the fat in 
the whey was seldom over .16 of one per cent.

2. The length of time from setting to dipping and from dipping to salting was much 
the same,whether a large or a small quantity of rennet was used.
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Per cent, fat in—

Whole
milk. Whey.

June 10 
“ 10

“ 16 
“ 16

I be. % %
26.76 3.30
26 60 3.20

37 60 3.30 | .12
27.26 8 30

27.76 3 30
27.76 3.30

12
.46

.30

.16
30

28 00 
28 00

3 40 .16
3 40 .18

28.76 
26 76

3 40 .16
8 40 .13

27.25 3.40 .30
27 25 3 40 .30

36.00 
24 60

3.00 .16
3 00 .16

26 75 
26.75

3 30 .10
3 20 20

37 60 
27.60

3.20 .10
3.30 .10

27 60 
27 25

3.30 .16
8.30 .16

27.25 8.30 .16
27.60 3.30 .16

26 60 
24 76

3 16 I 16
3 10 .16

26.80
26.60

3.30 .12
3.30 .12

hr», min. hre. min.ounces.

3*
1

3
2

H
H

H

2!
s*
h

$i
6

25
:
N
l

25

Dsle.

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

ounce

was considérai»!*8? rennel Per W "»■ of milk was used, the yield of cheese
Tield Z2»h i 7d n d ; extra Ur*e q“Mt«ty did not always give sn increased
yield, though it did in some cases, especially in 1897.

4. The higher t scoring cheese 
per 1,000 lbe. of m.lk. made by using about 3 oz. of standard rennetwere

as the quantity of rennet was in-
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ounce

Date.

28
23
26
20
18 6
17 6
17
16
14
14
IS

Inch,
June 8 .. Slight 

ehow.
“ 3 ..

May 13.. 
•• IS.. 
“ 16.. 
“ 13..

1- 6

5.
6..

“ 23..
'• 23..
*' 14..
“ 14..
“ SO..
“ 80..

June 6..
“ 6..

May 18..

June 9..| 
" 9..

May 26 . 
“ 26 .

18..

*1 Lbe. cheese. Per cent, fat in
II Score. 

Max. 100.
£
-3
1 

a a
Green. Cured. Milk. Whey. Drippings

74.8
67.3
46.6
40.0
84.8
27.0
27.0
28.S
SS.7
21.6
10.8
17.8
16 6
16.6
16.0
14 0
13.8

17.6

13

These experiments, relating to the eflect of acid on curds when in the whey, have 
l>een conducted for four years. The four years’ work points t> the following conclusions :

1. Ourds dipped with one eighth to onequarter of an inch as shown on the hot iron, 
remained lees time in the whey than those allowed to develop one-half to one inch of acid, 
but they took a longer time to mature after dipping before they were ready to salt. The 
whole length of time from setting to salting was much the same, whether curds were 
dipped early or late. There is no gain in time by leaving curds in the whey too long.

Effect of Dipping at Different Stages of Acid.
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if cheese 
creased

The time required for Coagulation.
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Lbe. cheeee.

28 00 27.00 79 
27 00 26 00 I 94

27.00 26.76 84 
26.00 25.00 94

27 00 26.00 84 
26.50 25.60 92

28.00 27.26 83 
27.60 26.26 92

27.50 26.60 83 
28 00 27.00 88

28 60 27.26 811 
28.00 26.76 88

32.00 
33 50

82
62

32.00 . 
33.76 .

81
62

81.26
33.00

84
62

lbs. I bn. I)eg.
31.76 
33.25 .............. 60

tc.

Scoring of cheeee.

%
3.90

3.60

3.60

3.60

3 40

3.30

3.30

3 20

3 20

3.40

Dste.

October 29

November 8

10

12

July 14

August 23

17

July 29

“ 22

44 80

M

Tbero was not a great deal of difference in the yield of cheeee from early or late 
dipping. What difference there was, was in favor of earlv dipping—one-eighth to one- 
quarter inch acid.

3. The loss of fat in the whey first drawn was practically the same in both cases ; 
but the percentage of fat in the whey drippings was, in nearly every case, higher from 
the curds allowed to develop over one quarter of an inch of acid in the whey. This ex
plains the harsh nature of acidy cheese. It is, to some extent at least, due to the loss of 
batter fat from the curds aft. .• dipping,

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

About one eighth of an inch of acid by the hot iron, or two-tenths of one per cent, 
of acid as shown by the alkali test, gives the most satisfactory results with normal milk 
in Canadian Cheddar cheesemaking.

, Putting Curds to Press at Different Temperatures.

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

19 15
19 14

17 14 
19 12

18 13
19 12

19 14 
17 13

18 14
18 14

18 14 
18 14

18 14
18 14

18 14 
17 14

18 14
18.7 14

18 13 
18 14

The | 
putting ci 
cheese to

Dari: 
the effect! 
milk, afte 
different i 
weighed a 
the cheese 
In nearly 
perature 
tern |*eratc 
from 150 
tempe rats 
to reduce

Begii
curing ro 
only two 
The cheei
possible, 
placed in 
weekly fo 
week whe 
Stratford, 
cheese fro 
from Free

Cheeee-cu

92
10 90

10 89
10 87

10 90 
10 88

10 93 
10 87 Size of rooe 

Method of i
10 88 
10 88

Highest ter
Lowest
Average

Highest pel
Lowest
Average

Average pe

10 92
10 92

10 88 
10 88

10 90 
10 88

(A10 91
10 93.4 «Quality

of
Cheeee.10 88

10 89
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DAIRYING.

The general conclusion is that quite a wide range in temperature may be allowed (or 
putting curds to press, so long as the prees room is kept moderately warm to enable the 
cheese to form a proper rind.

f or late 
> to one-

th cases ; 
her from 
This ex- 
8 loss of

Curing Ciirese at Different Temperatures.

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

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

y dipped 
i of acid

per cent, 
mal milk

I tem pér
ir ae from 
i of from 
resulted 
eee were 
Bee were

I
a! Cheese-curing experiments for month of June. The highest outside temperature was 93®, 

the lowest 31°, and the average 61.5°.
6

0 92
0 90

0 89
0 87 Room No. 3.Room No. 2.Room No. 1.Number of expérimenta, 4.
0 90
0 88

0 93 80S8631.844Size of room—cubic feet ...................................
Method of controlling temperature...............

moisture.......................
Highest temperature in room during month 
Lowest “ “ “
Average

Highest per cent, moisture in room during month 
Lowest « “
Average *'

Average per cent, shrinkage in cheese in one month ..

Average flavor (max 35).....................................
“ closeness (max. 20).............................
“ color (max. 16).....................................
“ texture (max. 20) ...............................
“ total score (max. 100).........................

0 87 No control.Sub-earth duct 
and ice.

Sub earth duct.
0 88
0 88 75°66 =72 =

69 =66®68 =0 92 67.5 =60.3®66.2 =0 92

8496950 88 7384830 83 77.288.887.9
0 90 3.192.713 080 88

3031II0 91 17.61817Quality
of

Cheese.

0 92.4 141414.2
17 217-2170 88 8990.289.20 89

i

I



Method of controlling temperature..................
moisture.........................

Lowest* teml*reture '= room during month 

Average

Highest per cent moisture in 
Lowest •• “
Average '•

Average per cent shrinkage in cheese in one month ...

during yearroom

r Average Flavor . .. ... 
Quality of cheese ■{ « Okm***»* .........

Color
Texture ... 
Total ScoreI

1844

sub. earth duct. 
•« h

75 =
66 =
66.8 =

HI
70.
81.9

4.34

Size of room—cubic feet

Number of Experiments. 6. Room No. 1.

Method of controlling temperature............
“ moisture .....................

Lowest* temperftture in r??m during month

Average

Highest per cent, moisture in room during month

Average " ••

Average per cent, shrinkage in cheese in

Average flavor...........................
“ closeness................... j

color.............................
texture................... .
total score ...

one month..

Quality 
of ■

Cheese.

Size of room-cubic feet.

*' 20
Room No. 8.

“ 27

863 863
July 4 .. ..

Ice some steam 
no control

“ 25
65® 86 =
63 = 67 =
69.5 = Sept. 870.0°

97. h la91.
43. 46.
76.1 “ 1968.6
8.76 Oct. 84.87

29.6 “ 1017.1
19.1 18.6
25.0 “ 1714.8
16.» 13.0
90.1 “ 2488.6

I Average for se,

29 6
18.3
13 7
17.7

3 22

Ice.

8681,844

Sub-earth duct. 
Lime 4 “

76 =
66 =
66.8 =

96
73
88.1

8.44

29 2
17.6
13.7
16 7
87.2

Method of c

Highest tem| 
Lowest 
Average 
Highest per < 
Lowest “ 
Average “ 
Average per

863

No control.

79 =
67 =
67 =

84 Quality of cl
N
76.8

4 04

28 7
18.2
IS 6
17 6
88 0

Dates chef 
were mad

Cheese-Ouring experiments for month of September, 
tnre wm 96 ®, the lowest 11 e , end the average 51 20®.

The highest outside tempera-
June 8

“ 18
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Cheese 
tore was 8'

Cheese-curing experiments for month of July. The highest outside temperature 

the lowest 34®, and the average 68.2»
was 96®,

:

Number of experiments, 4. Room No. 1. Room No. 2. Room No, 8.
Size of room

Room No. 2.
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Oheesecuring experiments for the month of October, 
wee 87 ° , the lowest IIe, end the everege 44.20 ° .

The highest outside tempera-
wes 96», tore

Number of Experiments. 4. Room No. 1. Room No. 3.

om No. S.
Size of room—cubic feet...............................................

Method of controlling tempera' ore................................
“ “ moisture ....................... *******

Highest temperature in room during month 
Lowest •* •« i. ................
Average
Highlit per cent, moisture in 
Lowest “ ••
Average “ " •• •< .« ""
Average per cent, shrinkage in cheese in one month..

[ Average Flavor................................
*" Closeness .........................

Odor ..........................
Texture .....................
Total Score ...

1844l 868
Duct. A Small 
amt. of steam

Steam
Pan of water on 

steam jupe868
76 = 86
62 = 62 =control.
66.6 = 71.6 =room during month

•• M si * H.\
7079® 46.
79.467 = 62.6

4.7167 = 6.39
80.6 27.2
18.7 18084 Quality of cheese •
16.0 14.5113
16.0 18.776.8
90.2 86.6

4.04

28 7 Detail end average score of cheese cured et different temperetures.18.2
13 6
17 6
88 0 66.1 degrees 60 degrees 68.6 degreesDates cheese 

were made Dates of Scoring
Points
scored j Pointe 

scored
Pointa
scored

Average Average
Average

tempera- ,'July 13 
Aug. 13 
July 18 
Aug. 13 

.Sept. 2 
Aug. 13 
Sept. 17 
Oct. 13 

f Aug. 18 
Sept. 17 

• Oct IS 
Nov. 17 

“ 29 
Sept. 17 
Oct IS 
Sept 17 

JOct. IS 
Nov. 17 

“ 29 
, I Nov. 17

/ Nov. h 
I “ 29 
I Nov. 17 
l *• 29 
j Nov. 17 
1 " 29
I Nov. 17 
l “ L- 
/Nov. 17 
X “ 29

8»June 8 ! 90.0 91.091
92

\ }*• 18 89 89.1 910 89 086.6
87

X

" 20 86 88.0 90.8 88.091n No. 8.
89 I i
89 1“ 27 92 89.4 90.2 Î 84.691 I
86 J l

J86S 90 }July 4 I }88.6 91.687 87.6eateam
control 83

j } \87“ 26 88.2 89.683 82.616 =
80>7 = 811Sept. S )0.0 = }•7.8“ 29 92.086 81.0
81 } )H. )83.0 90.686 74 66.
84 )«.6 84.6 92.086 78 0
90 jOct. 34.67 } }90.0 96.090 80.0
90 }" 107.1 ) }91.029 92.6•a 86.68.6
91 }“ 17 )4.8 }92.0 96.093 86.03 0 / Nov. 17 

X “ 99 90 I“ 24 I3.5 )89.0 94.688 83.6
Average for season 87.96 91.42 88 71

Room No. 9.

863
Ice used on 
Oct. 3rd. 

duct, part of time
66 =
64 =
59 0 =
97
48.
70.0
3 97
32.0
19.2
16.0
17.9
98.6
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Size of room 
Method of o

Highest ten 
Lowest 
Average 
Highest tern 
Lowest 
Average 
Highest per 
Lowest 1 
Average • 
Average per

Quality
o

Cheese

Site of room, cubic feet......................

Method of controlling temperature, 
moisture....

room..........

1,844

Sub-earth duct.

Highest temperature in
Lowest
Average

Highest per cent, moisture in 
Lowest •• « ii
Average ••

Average per cent, shrinkage in cheese in one month...

f Average flavor..........  ...........................
“ closeness......................X!!!!!!!!!*"*

color................................... *
texture........................V.V.............
total score ..........

76 =
66 =
66.16°

room 86
70
84.63

3.85

29.72 
is 16 
14.60 
16.66 
88.04

Quality
of

Cheese

863

No control.

86 =
67°
68.64 =
91
46
72.16

4.M
28 63
18 17
14.29
16.00
86.99

863

Ice and duct.

67°
63°
69.69 =
97
II
81.71

3.40

30 44 
18.72
14.50
17.06
90.71

Ohw.„ri=g,,^„„,s „iu, b bought hctwta. Th, hi,he., o.Oide 
perature was G6 , the lowest 11°, and the average 39.3°. tem-

I later cheese 
were made.Three experiments, factory at Rockwood.

Room No. 1. Room No. 2. Room No. 3.

{Oct. 17....Size of room, cubic feet...................

Method of controlling temperature

" moisture...

Highest temperature in room,
Lowest *• «
Average

Highest per cent, moisture in room
Lowest •• •• «
Average ••

Average per cent, shrinkage during first week..............
second week'

“ third week............
*' fourth week..........
“ four weeks............

Average three scorings on flavor.....................
“ “ closeness.................

color........................
texture ..................
total......................

1,844 863 863

{Duct and steam. 
Duct.

Steam. 
No control.

Steam. 
Water pan on 

pipe.
" 19...

•{72° 64° 80° •' 21.62° 64 = 66 =66.6° 58 6° 72.1°
84 80 7564 43 4676.0 61.6 66.3

•{1.17 .98 1.67 Oct. 18..M .89 1.00.60 70 .61.60 30 .81
{3.23 4.21 “ 19...

30.16Quality
of

Cheese

30.66 28.8817.60 18.11 17.00 •{14 60 
16.33 
88.60

14.66 14.33 " 20...17.11l “ 14.88
90.44 85.11
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Summary of cheese-curing experiment»—four month». 
Ihe highest outside temperature

Cheese cmCheese made in College Dairy, 
was 96®, the lowest IIe, and the average 59.7°.

Total number of experiments, 18. ThreRoom No. 1. Room No. 2. Room No. 3.
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Rock wood.

( Not. 16. |G. J. Brill........................
.< “ 17. A. T. Hell.............. ...........

t " 29 t. W. Steinhoff............

f “ lft. G. J. Brill........................
< “ 17. A. T. Bell .....................
{ “ 29. I. W. Steinhoff_______

16. G. J. Brill.......................
17. A. T. Bell.........................
29. I. W. Steinhoff..............

Oct. 18..

“ 19...

{“ 20...

( Nor. 16. G. J. Brill..,.
< “ 17. A. T. Bell...........
I “ 29. I. W. Steinhoff

( “ 16 G J. Brill............
< “ 17. A. T. Bell..........
( “ 29. I. W. Steinhoff

16. G. J1. Brill...........
17. A. T. Bell.. .. 
29. I. W. Steinhoff

Oct. 17....

" 19...

“ 21.

91.3

91.3

91.6

91.44

88.6

88.3

88.60

«83

91.6

91.3

90.44

87.03

87.0

86.3

86.77

85.3

84.3

85.6

85.11

863

I team, 
ter pan on 
pipe.

80°
66®
72.1®

75
«6
66.3

1.67
1.00
.61
.81

4.21

28.88
17.00
14.33
14.88
85.11

93.3

94.6

93.3

93.77
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Cheese caring experiment» with cheese bought from factories. The highest outside tem
perature was 66®, the lowest 11°, and the average 39,3s.

ge Dairy.
59.7°.

Three experiment*, factory at Freelton.om No. 3. Room No. 1. Room No. 3.

Size of room, cubic feet .....................
Method of controlling temperature

moisture....

1,844
Duct and steam. 

Duct.

863
Steam.

Water pan on 
pipe

863
Higheet temperature outside 66 ® 
Lowest •• ii e
Average
Highest temperature in i 
Lowest •• “
Average
Highest per cent, moisture in room 
Lowest “ “ ••

j control.

39,3®.........
ro mi86® 72® 80®67° 62» 66®

08.64® 66.6® 72.1»84 7591 64Average “ • •<
Average per cent, shrinkage during first week

“ second week...........
“ third week................
“ fourth week............

in four weeks........

4546 56 372.16

4.81

Ay. three scorings on flavor
“ “ closeness................

“ color.......................
“ texture..................
" total ...........

Quality
o

Cheese

Freelton.side tem- Score of cheese cured at an average temperature of

66.6®. 68.6». 721®Dates cheese Dates of 
were made, scoring. Names of judges.

Points
scored.

Points
scored.

Points
scored.

Average.>m No. 3. Average. Average.

J]

89 190
87

87 }87
91

Room No. 2.

M63
Steam. 

No control.

64»
64»
58.6°
80
43
61.6

.94

.84

.63
43

2-72
31.88
19.33
14.66 
18.00 
93 77
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April 4.

6.

11..

ia..
13.

14..

16..
16

18
19..
20 .
21

22
26
26
27
80

May 2..
a..

4
7

10
12.

20..

21..

August 12 .

16..
18
19..
20
22

27..

29

31..

Sept. 16..

Conclusions.

n«mniuThei Ch|^eu J”1 con,iderabl7 “ore during one month’s curing when kept at a 
and Mi"g temperere' Thi8 WM troe *°r «ch month during the expriment. 
“tfl ■ [ the ,BM0,n' The Per cent, of shrinkage during The season for one
eurent ffioT*! Tfishmg ab°Ut *h,rty P0nnd"’ cured 61 60°. WM Ao per cent. ; cheese 
cured at 66 lost 3.85 per cent, in weight, and cheese cured at 69° lost 131 per cent

2. The quality of the cheese was very much better by curing at 60* The avers™
nrtr fO*Chee8e made Ï ™ -rly8 three point, i SK
o cheese curt d at 60 as compared with similar cheese cured at 66», and five points
temtrl?/,w ,WUV 86 ? G°° The ™ marked still in Sep

JvL , d °ctober cheese. The flavor was very much better in the cheese cured at 60'
inciter ™Tkl WM ^ marked improvement. Cheese cured at a high tern,mature go off
he t n adl n o ^ * 8a“dy £ meri7 texture. Mr. Steinhoff pronounced the 

nrnZ r October, and cured at 60», a, being worth from one to two cents more per
t0 75'-Checee cured at the io™

peratu're^Tf.r^he dlfr D° ',,oujd on the cheese in room No. 3, kept at a high tern-
verv'TitUe U0Iu l* ,n N°' 2 apd ,ce used to lower the temperature
very little mould appeared on the cheese. In room No. 1, where the duct was onen all
helTwM usedParvy **** ? ^ «"** deid ot mould grew on the cheese until steam
of thi! mou7dd' Xvan0U8 StrenR1th80.f formalin solutions were used to prevent the growth 
cLt hit J;JZmeTr'h “ tW° Per Cfnt 80luti0n Md ^creased it to ten per 
week - andTJL J k ^ *“ P» cent, solution prevents the mould for about a

îsîrs^ïÿjaïk ‘p,ved ^ *”k ”
Mottled Cheese.

SevJ“i l89/ the? C0Miderable troub,e with what are know, as “mottled ” cheese 
of mottWCt0lTe8 L-d r"68 dUe t0 ^'8 mottüng. A cheesemaker sent us a small sample 
of mottled cheese in the autumn of 1897. From this sample a starter was made bv
E"™» sk|m milk and to this was added seme mottled cheese which had been
inn y Rr*j6d After the starter had developed proiierly, it
300 pounds of milk on November 27th, 1897. Th cheese n
and had a characteristic unpleasant odor.
coloring has nearly all disappeared. T
in the experiments of the past year.

During the session of the Dairy School of 1898, one t 
developed mottles. It is supposed that the starter used in m.a.ug tne c„ ee tor that

ay was set in the curing room, near the cheese made on November 27th Starter No 
2 was made from a cheese of February 21st. carter JNo.

was strained into a vat of 
de was very badly mottled 

resent time (December 1st, 1898) the 
is what is known as Starter No. 1

Febr«rhve2we TT* b<8“ °n,April 4t> the first atarter was from cheese made

£SS3"S.«SisiJ5fr? “ * '» -
all • SOoTinn?*" 7Pre,umad ’ dnrin«.April-May, August and September-forty-five in 
all 300 pound, of milk w re used in each vat. Unless otherwise stated the cheese 
made were colored with I .anson’s Cheese Coloring at the rate of one and a quarter 
ounces per 1,000 pounds of milk. In most cases a •• control ” vat of the same milk was
cheese from l b/ P“te“«-.zing skim-milk and adding to it either some of the
cheese from which we w.shed to make a starter, or some of a previous day’s starter On 
four days sour whey from the whey tank was added directly to the vat ot milk Several 
cultures were sent from the Bacteriological Laboratory and were used 

originally from the mottled cheese in the Dairy. as starters. Thesecame

Date
cheese were 

mads.
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16 .
18
19..
20

22

27..

29

31..

Sept. 16..

Flavor v"7 bad ; badly mottled ; mottle* 
ed when cheeee wa* two week*r

Flavor bad ; badly mottled ; mottle* ap 
peered when cheeee wa* two week* old. 
November 80th, 1898, color nearly all 
gone.

Poor flavor ; no mottling.
Poor flavor ; mottled.
Flavor very bad : two or three mottle*.

May 7th ; mottled June 10th. 
r lavor bad ; no mottling (white cheeee).

Milk wa» pasteurized ; flavor fair ; alight-
ly mottled.

Milk waa pasteurized ; flavor (air (white 
cheese) ; very ,wle color.

Milk waa pasteurized ; flavor lair; (white 
cnee**) color good.

Milk wa» pasteurized ; flavor tour ; color 
good May 7th ; mottled June 10th.

F 1 ivor fair ; color good.
Mustard flavor ; col r good.
Flavor fair ; color fair.
Flavor fair ; mottle» appearing May 7th ; 

badlv mottled June 10th and July 13th; 
mottle* almost gone Auguet 13th.

Flavor fair ; color good.
Flavor good “
Flavor fair

Flavor fair ; «lightly mottled.
Poor flavor ; «lightly mottled (milk 

ripe).
Flavor very bad ; badly mottled. 
Flavor very good ; color go.,d.

” “ «lightly mottled.

over-

Flavor fair ; color good.

Fl.,'uor fair October 13th ; color good Oe- 
toher 18th ; very bad flavor November
29th ! W "t8 ***** e,,|'earlDg November 

Bad flavor ; mottled.
Flavor fair, color good.

(white cheeee).
[Flavor fair; black mould on end of 
i ch*®“ = colo,r' navy, October 13th ; two 

out of five p|Ug, mottled on November 
I 2vth ; special coloring used.
Poor flavor; .lightly mottled October 

loth ; no mottle* November 29th 
Fair flavor ; no mottling.

(white cheeee).flood flavor ; no mottling.
Co<h1 flavor; «lightly mottled October 

IJth ; no mottle* November 29th ; *ne- 
cial coloring need name ai on 22nd.

F lavor fair ; color good.

Propagated from «tarter ueed April 6th..
name a* used on 6th .... .........

• Propagated from No. 1.......... * j. * "

** April 9th «tarter ..........
■ .Same a* u»ed April 11th.........................

Propagated from No. 1..................... ... . . . .

■ Same a* ueed on 18th.....................  ....

Propagated from No. 2.................................

Same a* used on April 16th.........................

Culture from llacteriological Laboratory 
Prnuogatnd from starter uned on 18th
Culture fiom No. 1 . .........
Propagated from starter ueed April 20th.

Culture from Laboratory.............................
Propagated from starter used April 22nd
Culture from No. 1........ ........
Propagated from etarter used on 26th‘.X!
Culture from No. 3............
Propagated from «tarter need April SOth! 
Sour whey from whey tank.......................

Culture from Laboratory......................... " '
Propagated from «tarter u«ed May 7th. ! !
Culture ft >m Laboratory..........
Propagated from etarter. May 10th ...!.! 
Culture from Laboratory ....
Propagated from «tarter. May 20th 
Sour whey from whey tank.......................

Propagated from No. 8 ............
Same a* used Auguet 18th ..,.
| Propagated from «tarter, 19th

Same a« used on 20th.............. .(

Propagated from No. 8.................................

| Propagated from etarter, Auguet 27th.. 

/ Propagated from etarter, Auguet 29th X

/ Culture from mottled cheeee ...
\ <• h ..................

Lbe.
Starter
need.

Effect on quality of cheeee.
kept a« a 
périment», 
on for one 
it; cheese 
er cent 
le average 

in favor 
Sve pointa 
ill in Sep 
ed at 60". 
;nre go ofi 
in ceil the 
more per 

nperatnre

high tem 
nperatnre 
a open all 
itil steam 
ie growth 
o ten per 
■ about a 
aye; but

" cheeee. 
11 sample 
made by 
lad been 
a vat of 
mottled 
898)the 
nr No. 1

ry 2let,) 
for that 
rter No.

Be made 
i, and ie

y-five in 
i cheeee 
quarter 

lilk waa 
le of the 
er. On 
Several 

These

Date
cheeee were 

made.
Description of Starter.

April 4.. Propagated from No. 2

6.. Same etarter ae ueed April 4th
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Table showing résolu of experiments relating to Mottled Cheese.
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Aug. 2
9

Vi

ly 19 
“ 2r,

ly 19 
“ 2*5

Week j 
ending. !

Mai 
pared wi 
times pei 
twice a d

Da
an Ayri 
twice a 
to corn 
ported c 
milked I 
amount 
of milk 
milked 
week (» 
daye am

Ma
5th, 18S

Table ah
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Conclusions.

1. Mottled cheeee may spread from one day's make to another, bat it is meet likely 
to do so from or through the starter.

2. The mottles usually appeared in from two to four weeks after the cheese were
made.

3. Sometimes a starter produced mottles, and sometimes the same starter did not
4. Pasteurizing the whole milk used in the vat did not prevent mottling.
5. In no case did mottles appear in the white cheeee made from any of the starters.
6. The cultures sent from the Bacteriological Laboratory did not cause the mottling 

to any extent. In one or two cases, there was a slight waviness or mottling.
7. In some cases the mottles aopearrd quite strongly and then disappeared after a 

time. In some cases the mottling appeared in spots through the cheese. A cheese made |j 
Aug. 22 was examined on Nov. 29th, and the first plug showed no mottles. Out of five 
plugs drawn from diflerent parts of the cheese, two of them showed mottling.

8. Starters made from the whey tank produced mottling of the cheese and a very bad 
flavor. It is probable that the difficulty is caused in some cases by taking whey home in 
the milk cane and then sending the milk to the factory in these cans not properly washed 
and scalded.

9. It is also probable that the root of the difficulty lies in the fact tha* 1 germ or 
bacterium attacks the coloring matter added to the milk to produce colored cheese. It 
takes some time for the effects to become marked and the white spots to appear.

10. So far we have heard no complaints about mottled cheese made in 1898 ; and it 
is likely that the trouble appears only under certain favorable conditions of weather, etc. 
Should this trouble appear in a factory, the maker should look closely after the whey 
tank and washing of cans, especially if the whey is returned to patrons in the milk-cans.
He should also make white cheeee, which are cleaner and more wholesome.

Exoklsior Cheese Coating.

A sample of what is known as Excelsior Cheese Coating was sent to us by a Toronto 
firm to experiment with. It is claimed for this material that it prevents loss of weight 
in curing ; that it improves the flavor and keeping quality of the cheese ; and that it pre 
vents the growth of mould on the cheese. The following table shows that it does pre 
vent shrinkage ; but the scorings do not indicate any improvement in the quality of the 
cheese. It did not prevent mould.

Cheese coated.

Not coated.
When two 
weeks old.

When taken
from pres».

When four 
weeks old.

per day, 
day. W 
milk the

The
3.6,3.4,1 
once a w 
for the h

It is some trouble to “ dip ” the cheese into the melted wax ; and it is doubtful if the 
average chees* maker has the time to melt the coating and dip the cheese It is also 
doubtful if the results would warrant the expense and trouble.

The cheese weighed only about 8 lbs. each ; hence the large percentage of shrinkage 
in the uncoated cheeee.

5

in two v 
milked t

In t

91.0 91. :t 91.6 92 0Average score...............................
per cent, shrinkage in eight 

weeks ..... 3 III 4.03 fi.27 7.00

I
/

x
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/
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1 10 848 10 39
m | io Kt
370 10.03
869 '10.32 
353 ,11.23

10
I i 2 (2d»y«) 
I i 3(5day*j 

1 a
10
in
10 I 2

10 2*9 1010 
803 10 4710

'"I iSÉEi 293 9 44
7 2 302 9 66
7 2 230 9.86

EXPERIMENTS IN DAIRY STABLE.

Milkino Cewa Twici and Thrre Times per Dat

..or ^on, ,hough there wag slightly lew fed during the period when the cows were 
milked twiceper day, as the cows did not eat it quite go clean. The table ghows the 
amount of food consumed per week for two week, of each Hiking period and the yield 
of milk and butter fat by weeks when the cow. were milked three times day and when 
milked twice. The food consumed and the milk a ‘ * 
week (when the food was changed and the cows 
days and twice a day for two days) are also given.
5th Sr‘ dr0PP<>d h<,r lMt <*lf °n J"ne 2°th' 1898 ! ‘Cd Psti(nce was frish on May

Table showing food consumed and milk and fat produced a hen milking
and three times per day.

nd tat produced fo an intervening 
milked three times per day for fivewere

two cows twice

(lain ( + ) or 
lose ( - )Lb*, fond consumed per week.

No' 1 Lh. 
milk

Lh*.Week
ending.

times
milked fat

lwteklwm-k V*'"'milk fa
Oil-Hay. Oat*. ,„r

day.cake.

Conclusions.

sFü

twice a day than she did in the same length of time when milked three times a day.
in t wna-Tke gT 5 ML 1r.lmilk1when ™ilked twice * day tor ‘wo week, than she did 
in two weeks when milked three times day ; and she produced 1.35 lbs. less
milked twice a day for two weeks.

In the case of these two cowg, one which produced an average of 52 lbs of milk 
per d»y, ard the other ebont 43 lbg. per day, it did not pay to milk them three times a

„uk “*■ "ilk ” d,r “ -Ul lik»'r ■» p-a-bi. to

fat when

3.6. Si' ££a

^ ~k"test

+ 0 44
—o :m>
-0.21
+0.J7

+ 0 07 
-1.03
4-0 22 
+ 0.20

+ 39
-11
-7

-16

+ 19
-13
+ 17
-12

Peaev llran

lOet likely

sese were

lid not

e starters. 
i mottling

id after a ' 
iese made 
lut of five

i very bad 
y home in 
y washed

germ or 
eese. It

8 ; and it 
ither, etc. 
the whey 
ml k cans.

i Toronto 
if weight 
lat it pre 
does pre 
y of the

; coated.

92 0

7.00

ful if the 
[t is also

ihrinkage
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Kind of 
milk.Dropped. Period.Itroed.X anie.

It baa been claimed that pasteurizing (scalding) skim milk renders it indigestible for 
calves, and that they will not thrive upon it. An experiment was commenced July 18th, 
1898, with four calves—three heifers and one steer. A preliminary feeding period of one 
week was allowed before the experiment proper began Two of the calves were fed on 
pasteurized skim milk for four weeks ; and, after a preliminary jieriod of one week, they 
were fed on raw, or unscalded, skim milk for four weeks. Two others were started on 
raw skim milk fed warm, and then changed to pasteurized skim milk at the end of four 
weeks, with an intervening period of one week as with the other two.

The table following shows milk consumed and gain of caives fed on raw and scalded 
skim milk :

Pastki rizkd vs. Raw Skim Milk for Calvis. At
Jerseys,

An
Each co 
the perc 
cow wei 
record f 
the last 
for tile |

fh<
weighin, 
time. I 
charged 
per bus!

Pac
per cow

Lba. per 100840 Pasteurized. 
896 Raw........

69 l.ïuly 18 to Aug. 16.
47 Aug 22 to Sept. 19.
48 July 18 to Aug. 16. I 
68 Aug. 22 to Sept. 19.
58 July 18 to Aug. 16 
43 Aug. 22 to Sept. 19.
64 July 18 to Aug 16.
62 Aug. 22 to Sept. 19.

Dec. 18, 1897.. {

2. Chummy. Grade steer. .. Jan. 25, 1898.. j j JJJ I

3. Minnie ,. tirade Ayrshire. Jan 16, 1898.. j

4. Jean

1. Mig. ... Holstein Thi
Raw............
Pasteurized
Pasteurized
Raw...........
Raw...........
Pasteurized.

though 1 
column 
to the fa

700
784
700
784

Grade Holstein. Mar. 1, 1898.. j

1.
$45 duri 
much lei 
an excell

Conclusions.

All the calves appeared to thrive equally well whether fed on the pasteurized or on 
the raw skim milk. No. 1 weighed 536 pounds at the beginning of the experiment and 
675 pounds at the close—a gain of 139 pounds in ten weeks, or nearly two pounds per day. 
No. 2 weighed 352 pounds at the beginning and 515 pounds at the close—a gain of 163 
pounds in ten weeks. No. 3 weighed 297 pounds at the beginning and 425 pounds at 
the end of ten weeks—a gain of 128 pounds. No. 4 weighed 228 pounds at the beginning 
and 363 pounds at the close of the experiment—a gain of 135 pounds. In addition to 
the milk and meal, all the ''wives were fed some hay and green teed ; the amount varied 
according to appetite. It w aid seem that after calves receive a fair start they will do 
well on skim milk, meal, grevn feed and hay. The gains were good, and in this experi
ment three of the four calves made the greatest gain on the pasteurized skim milk along 
with meal and other food. To prevent skim milk souring at the creamery or on the farm, 
pasteurization is the moat practicable method ; and all creameries should adopt thia plan, 
in order to return the skim milk in good condition to the farm, and thus preserve a 
valuable food for calves and pigs.

2. !
year. 1 
of milk d

3. '
cows. 1 
year to 
The lorn 
shows pi 
cows of

4. 1
5. 1 

low as al 
during tl 
was prod 
specially

6. 1 
the indii 
fifteen ce 
butter at

7. 1 
cents. $ 
milk, wh

8. 1
herd is d 
consumée

DAIRY STOCK.

As intimated in my report last year, no pigs were fed by this department during the 
past year, as Mr. Day has taken the piggery, which formerly belonged to the dairy, for 
experimental purposes. The by products were sold to private persona and to the Experi 
mental department.

A horse and rig are maintained by the Dairy, for the use of the Dairy, Experimental 
and Poultry departments.

The dairy herd consists of four Jersey cows, three Holsteins, one Ayrshire, and 
twenty-five grade cows and heifers.
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At the annual sale, the following ball calves were disposed of at fair prices Two 
Jerseys, two Holsteioe and one Ayrshire. pnow. Two

stible for 
<u\y 18th, 
od of one 
re fed on 
eek, they 
itarted on 
4 of four

An approximate account of the food fed to each cow was kept during the 
Each cow s milk was weighed night and morning and samples were taken »-> ,1 ^ •,h. p.,to,.,, of b.Jto „ i* „th„ J0m. r,L p,„4“,dt~°b
cow were estimated by adding fifteen per cent to the batter fat Th« l l ^ ,
r~^l lor 1898 of .11 Ur. which in to h.rf . M L J,h “î
.h. I». .wo in ,h, ti., which won- how Coven nnd .on nlS" ‘ 

for tie two previous years is also given for comparison. ™ me”
• Jhe S**0"? b"tter. and cheese was estimated as closely as possible hv

weighing the food fed to esch cow once a month and measuring it for the rent nf »i7 
...o Thoh., .ilHcnd mongol, worn fnrni.hod b, ,h.
per'raibel th<l to <""°® pri“* : H**16 00 P»' ton 1 .il.ge, 11.30 porto." ”

Pasture was also furnished by the Farm, and was charged at one dollar 
per cow for five months. Br

id scalded

were 
mangels, 7c.

•riod.
per month

inn*,'?8 ?d the b«D f?* WPre ,J0U«ht on the GuelPh market at an average of 71, 
per 100 lbs. for oats, 75c. for peas (including grinding), 50c. for bran. 8 73

The pounds of butter were estimated from the fat by adding ten per 
though this is too low. Fifteen per wnt. is more nearly correct and w 
to the “at* th<l ,ndlvlduB C0W’8 record to show the production by adding

> Aug. 16.
to Sept. 19. 
i Aug. 16. 
to Sept. 19. 
;> Aug. 16 
to Sept. 19. 
o Aug 16. 
to Sept. 19.

cent, to the fat, 
have added a 

fteen per cent.

Points to Noticr.

6i, !’ The C08t ol the food1 fed to the individual cows in the herd varied from »20 to 
$45 during one year. It will also be noticed that the food cost for the L ™ * ..
much less in 1897 than in 1996 or 1898, largely for the reason that the season of mTwas 
an excellent one for grass, and very little grain was fed during the summer.

2. The pounds of milk given by one cow varied from 3,000 to nearly 10 000 ner
r„riik dîtogv. ;tc °“un'd ,h" en*te,t *"ou“ °! m g„L« .moi:;

ted or on 
ment and 
i per day. 
in of 163 
rounds at 
>eginning 
Idition to 
nt varied 
y will do 
is exjieri- 
lilk along 
the farm, 
this plan, 
reserve a

to.3' Î77 18 • *°. P-dpclto ol hdhhhti
cows mere was also a marked variation in the production of the same cow from nn«

4. The pounds of cheese varied from 400 to nearly 1,000 lbs. per cow per year.
5. The cost of food to produce a gallon of milk varied from nearly seven cent, to „

Z^t^ ,hI)6 (Thi8 food.1<;oet '“eludes the value of the food fed to each cow
during the period when she was not milking as well as when milkino i Tk» i » j... ptoae.,1 i. 18», . ,w ..tod..8, p„to"„,h" toto°! 'h, . 

spi cially adapted to making good use of grass for milk production.
.6..Th.e k*1 C08t ®f » PO°nd ol butter varied from fifteen to six and a half cents for 

the individual cows. In order to grow wealthy, if the food cost of the batter was near
f,«r, rs *im’.gt,tod“"‘ n,“ ”"ld °,,d “ke,p * »•"» — 'b- ~m„g

7. The food cost of

uring the 
dairy, for 
e Experi

2? -JTJTmilk, while others produce milk more cheaply than batter or cheese. ^
. . t Jh.e m”t imP°Lrtant P°‘nt t® notice is that it pays to learn what each cow in the

“d ,”u"8,ie-i,t' “d b,k^„g„.,to.,jTh",to
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29 60 1.253
32 26 0 999 
46.75' 1.711 
36 25 1.369
33 60, 1.091

Grades.............  J. A. Jackson .. 36.26 1.498
L. Johnson 29.26 1 127 

.. Geo. Murphy ... 24.25 0.910 

.. A. L. Scott 23 75 1.180

3 cows 
3 cows 
3 cows 
3 cows

66.25 1.431 4.786 123 81Daisy Banks .... 
Daisy of Glande-

boye.................
Dunoon ..............
Briery banks Cora 
Nellie Gray . 
Maud ..................

{ 186.83
151.67 
142.13
141.67

Open to all.

Jar vie, September 30 Twelve hours’ test.

•{ 0 816 
0.5881 
0.256

Open to all

1IOpen to fac- ■ 2
tory cows. 1

l 3

{ iOpen to all.

iT'l

Straffordville, September 21st. Test, six hours.

70 AGRICULTURAL COLLEGE AND EXPERIMLNTAL FARM.

1. The average number ot cows milking each month was about twenty.
2. The average cost of the food per month for these twenty cows varied from $45 

to $52 during the three years.
3. By charging pasture at one dollar per month per cow, the month of June is 

most favorable for the economical production of milk, buttur and cheese, although in 1897 
the month of August was the most favorable.

4. The food cost of a gallon of milk varied from four to five cents as the average 
cost for the three years. The lowest cost for one month was 1.35c. and the highest
was 8c.

5. The food cost of a pound of butter varied from 10 to 114 cents. The lowest was 
3.2o., the highest 18.8c.

6. The food cost of a pound of cheese varied from 4 35 to 5.2 cents. The lowest
°ne mont^ wa* in June, 1898, and the highest was 8.4). in Decernbtr,

MISCELLANEOUS DAIRY NOTES.

Milking Competitions at Fairs.

I took charge of the dairy tests at Brantford Southern Fair ; at the Bay ham Central 
Exhibition, Straffordville ; and at the Walpole Exhibition, Jarvis. At Brantford the 
prizes were awarded according to a scale of points, the same as last year ; at Straflord- 
ville the prizes were given for a herd of three c jws, according to a certain scale of points ; 
and at Jarvis the competition was for the greatest production of butter fat. At Brant
ford seven cows entered and six completed the test, which continued for twenty-four 
houis. At Straffordville twelve cows entered and completed the test, which continued 
but six hours ; while at Jarvis six cows entered and finished the test of twelve hours.

Southern Fair, Brantford, September 21. Tit, twenty-four hours.

Lbs.
Lb». Lb». Holida Total 

milk, fat not «core.
Claas. Rank. : Name of cow.

fat.
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time, a 
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can Hoi 
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Guevenne 
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Float (fail

Metal bac
Braaa gua
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the bore, 
ply a lar|

To 1 
twenty-fi 
necessary 
thermom 
can recoi 
chasing,

Grade Jersey .. Jan. Williamson..
.. J. Lawrence .... 
.. A. Underhill ....

Beckie
Spot

Breed. Owner.

Holstein Jae. Rettie .......

Jersey ............ W. J. Elliott ...
Ayrshire....... J. R. Alexander .

... N. Dyment ___ _

.... N. Dyment
Grade Holstein. Wm. Brittain....
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» •
- lUTh“e mllkLte,le •> ,a,r8 are becoming very popular ; and there ia likely to be more 

of them during the coming years. If the competition continued for a greater length of 
time, and if all would agree on some basis or scale to be used at all these tests, it would 
be an improvement. The cost of the food is also an important item which should be 
sidfcied ; but we must “ creep before we walk.” No doubt these things will come in due 
time. The fact that people are becoming awakened to thj importance of weighing the 
milk from individual cows and having it tested is a very important step in advance It 
is the first fruits of the agitation in favor of individual testing of cows in a herd. The 
seed has been sown and the harvest is just appearing. There are many difficulties in ti 
way of conducting a milk test in a satisfactory manner at a fair ; but meet of the*e will 
t k °HlC°hf 1U tlfme' hThe Kradnate8 of our College and Dairy Schools should be able to

r. I /

raried from #45
• %

nth of June is 
though in 1897

oon-

i as the average 
ind the highest

The low est was *
' . I

ts. The lowest 
a. in December, Milk Tests at Farms.

Some cows are very much affected by their surroundings at a fair and are unable to 
do themselves or their owners justice at such a time ; hence the need for tests conducted 
at home, where the cows are surrounded by their usual conditions. Several of our 
Canadian breeders of Holsteins have competed for th» liberal prizes given by the Ameri
can Holstein-Friesian Association. We have had several requests to go, or send reliable 
persons, to make such tests ; and we are arranging that, so far as possible, this work shall 
be done by graduates of the College, thus en ts ling less expense upon those who are hav- 
ing their cows tested and less loss of time on the part of our dairy stall, who cannot be 
spared for a whole week at any season of the year.

Thermometers and Hygrometers for the Dairy and Cur.no Room.

It is very difficult to secure thermometers which are accurate and will register alike 
at different temperatures. A prominent cheesemaker sent us the following test of ther
mometers made by him May 18th, 1898 :

4

Bay ham Central 
Brantford the 

r ; at Strafford- 
scale of points ; 
at. At Brant- 
for twenty-four 
hich continued 
reive hours.

/ . •

mrs.

Lbe.
solide Total

■core.
.be

notat
Temp 
60% F.

Temp. 
«0% F.

Kind of thermometer. Ter p. 
86% F.

fat. Temp. 
100% K.

.431 4.786 123 81

Uueveone lactometer (atandard) 
1 lost bulb (dairy) No. 1 ............

Float dairy No. 1...........
“ 2 ....................

Metal back ...................................
Hrase guarc < No. 1...................

“ 2........................................

60 60.263 2 672 94.66 
2.88!) 86.59 
4.187 115 92 
3.098 104.62 
2.872 83.90

86 100
61 61999 101
80 804.711 87 J 1024

1064
104

63 ! 64369 91
51 61».091 88
63 63 88 1021
61 61* 86 102
62 M 86f 101 V

aIaIiU]W n0tlctd ,n the table that 80mj of the thermometers read alike or nearly 
so at fifty degrees, but at eighty six and one hundred degrees there was quite a marked 
difference. This difference at the 'arious temperaturet is censed by the unequal size of 
the bore, or opening, in which the mercury expands. There is room for some firm to sup
ply a large trade in accurate thermometers at reasonable prices.

To know what variation in temperature has taken place in the curing-room during 
twenty-four hours a maximum (highest) and minimum (lowest) recording thermometer is 
necessary We have tried several different makes and, all things considered, a U-shaped 
thermometer, made in Germany and sold in this country for ninety cents, is the one™ 
can recommend to dairymen. It is simple, fairly accurate and easily set. When pur
chasing, select one that corresponds with a standard thermometer, between sixty and

X
.498 3.233 186.83 

2 600 161.67 
2.124]142.13 
2.056 141.67

127
.910
.180

816
.5881
.236 T (
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seventy five degrw s, as we have found quite a variation in the different instrumente of 
this make. The needles which mark the highest and lowest temperatures are set with a 
magnet. These needles should be set at regular intervals of twenty-four hours, to be of 
good service. A maximum and minimum thermometer (latest U. 8. Weather Bureau 
pattern) sold by dealers in New York, is a serviceable and accurate instrument ; but it is 
more trouble to set than the one previously mentioned, and it costs |8.

The “ relative humidity ” of the curing-room is also an important point in curing 
cheese. If the atmosphere is too dry the cheese crack anJ lose a great deal in weight by 
evaporation. We found that the sub-earth duct supplied an abundance of moisture in 
the air—in fact too much, u it made the conditions very favorable for growth of mould.

For ascertaining the “relative humidity,” or percentage of moisture in the air, 
several kinds of hygrometers or psychrometers are in use. We have three kinds in our 
curing rooms—the Poly meter (cost $8), the dry and wet bulb thermometer (latest U. 8. 
Weather Bureau pattern, cost 86.60), and the coil hygrometer (82). This last is not an 
accurate instrument at all ; but it points to the maker and says the air is becoming dry 
in this room, or it is moist or moderately moist, etc.

Any cheesemaker can make a hygrometer by securing two ordinary dairy thermome
ters which read alike. About the bulb containing the mercury of one thermometer, wrap 
the end of a piece of lamp-wick. The other end of the lamp-wick may be placed in
containing condensed steam or clean rain water. Hang the two thermometers in t_____
venient place near the centre of the room and place the cup containing the water a little 
to one side of the “ wet bulb ” thermometer.
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As the water evaporates from about the 
bulb it causes the mercury to contract in the wet bulb thermometer by taking up heat, 
and gives a lower reading The dry bulb thermometer is also read ; and a table sent out 
by the Dairy Division of the Experimental Union gives the percentage of moisture in the 
atmosphere. Any cheesemaker can make such a hygrometer as is here described.
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Testing New Churns.

Nearly everyone of an inventive tur. of mind tries his skill at a new style of churn, 
which promises, in his estimation, to take the place of the old-fashioned churns now in 

We have tried a few of these new churns daring the past season and in other years 
with the same result—failure. Most of the men who invent and patent these churns are 
honest, and really think they have done a service to mankind in general, and to dairy
men and buttermakers in particular, by placing on the market the results of their brain 
work and skill.

The goal of nearly all these churns is to obtain batter quickly, and experience shows 
that butter which is churned too quickly is not so good in quality as that which takes 
a moderate amount of time—say twenty to thirty minutes with a small churning and 
forty to sixty minutes with a larger one.

Another feature of these churns is that they will remove turnip, pantry, cellar and 
other flavors, as if by magic. Our experience is that these flavors do not disappear so 
rapidly by the simple process of churning. A great deal of time and money are being 
wasted by the inventors who do not understand that it is simplicity which is required in 
a churn. Many farmers are persuaded to buy these churns, and find that they are diffi
cult to clean and no better than the common box or barrel churn.
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Excursionists.

The month of June was almost wholly given up to the Instruction and entertain
ment of the thousands of visitors who came to see us from the farms, villages, and towns 
of Ontario. Miss Rose gave valuable assistance in this work. Her practical lessons on 
buttermaking were very much appreciated by the farmers' wives and daughters, who form 
a large proportian of these annual visitors.
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Our rooms are far too small to handle in a satisfactory manner the very large crowds 
which come on some of these excursions. By giving a number of lessons and talks dur
ing the afternoon, and requesting the people to move from the class-room to some other 
department at the close of each lesson, we managed fairly well.

CORRESPONDENCE.

This branch of our work grows larger each year. A great deal of help and advice is 
given to dairymen by means of letters, bulletins, pamphlets, etc. It tikes a good deal of 
time, but it keeps the department in touch with the needs of dairymen in a’l parts of the 
Province.
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Another feature in this connection is becoming quite prominent. Many persons 
send us samples of butter, cheese, milk and cream, to score and test. The results of the 
scoring and testing are returned to the parties as soon as possible, and we frequently 
receive a second or a third lot, and in some cases we notice a marked improvement in the 
quality of the second samplea One man sent us, from the northern part of the Province, 
twenty samples of milk at one time and twenty-six samples at another time to test! 
Many excursionists bring samples of whole milk, skim milk and butter milk to be tested. 
The results are reported though the mail, as we seldom have time to do so at once.
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Improvements.

To cc .duct experiments in the caring of cheese, we divided the curing-room into 
three pa.ts and lined the inside with building paper and matched lumber. Each room is 
connected with a sub-earth duct, which was also put in about the same time as the changes 
in the curing-room were made. The duct is about 90 feet long and has six rows of ordin
ary six inch drain title placed at a depth of six feet in the ground. Three rows of tile 
are placed in the bottom of the drain and three directly on top of these, but the joints are 
broken about four inches apart. The inlet is a galvanized iron pipe, fourteen inches 
in diameter, and thirty feet high, with a hood or cowl on the top so arranged that it 
always faces the wind. An outlet from the curing-room consists of a wooden box from 
the ceiling to the roof and a twelve inch galvanized iron pipe fifteen feet long placed over 
that, Slides regulate the amount of cold air coming inw the room, and a door on hinges, 
worked by a rope, regulates the outlet of warm air. The whole cost of the duct was 
about $65, including a drain 220 feet long from the inlet end to take away any water 
that might collect in the duct.
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As an instance of the effect of the duct in cooling the air coming into the room, we 
may mention that zu September 3rd the maximum temperature outside was 94°, the air 
coming into *he room was 68' and the temperature of the curing room was 70°.

The only drawback to the duct that we have noticed so far is, that it appears 
■ t0 cauee mouId <o grow on the cheese at a very rapid rate. This may not be so bad 

another year.
At the time of writing we are making some changes in the Dairy School building 

which will add to its effectiveness in teaching creamery practices.

arience shows 
which takes 

ihurning and

y, cellar and 
disappear so 

my are being 
is required in 
they are düE- Meetinos Attended During the Year.

In addition to my regular work at the College, I have attended meetings ii connec
tion with the dairy industry at the following places : Lindsay, (Eastern Butter and 
Cheese Assomption) ; London, (Western Butter and Cheese Association) ; Woodstock, 
(Cheese and Butter Makers’ Association) ; Fenwick, Strathallan, Thorndale, Peterboro’,
• tmfîordville (Fair), Jarvis (Fair), Cann.ington, Orillia, Nilestown, and Dorchester.

I judged butter and dairy cattle at Brantford Fair, and judged butter and cheese at 
Jarvis. The churning competition at the Jarvis Fair was also under my supervision.

In December I am advertised to attend Farmers’ Institute meetings at Cheeterville 
and Mountain, in the County of Dundas.
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Dairy Exhibit at the Industrial Fair, Toronto.

°f P“.tenriLed *nd ",Preee,vpd and cream, and experimental
The cheese and butterbutter and cheese, was sent to Toronto dun ;g the Exhibition. _______ ________ _

were scored by the judges in dairy products, and cards stating "how eachlot had"been 
ade were tacked on the different articles, together with the juJges’ score-card Many

th* WOrk °? the_dairy school and experimencal dairy was

etc., were given to
To the i

Fly Mixturrs for Cows. Sir

TmA number of these mixtures« _. . , „ tried, but the most satisfactory was the following :
V* 1 Plnt .coe, 0ll> 1 Pint co»l ti»r, and 2 ounces of crude carbolic acid. Melt
T ard- ™e.n P°.ur ™ the coal tar, and mix thoroughly. Remove from the stove, or from 
wherever it is being heated, and add the coal oil and carbolic acid and apply at once with 
cloths. Put the mixture on all parts of the body. The quantities given will be sufficient 
for about twenty five cows. It takes two men about one and one-half hours to apply this 
to 25 anima s, and it will keep the flies off for three to seven days. It is more effective for 
the first two or three applications than later. If a rain comes soon after the mixture is 
applied the benefits are largely lost. The lard at five cents a pound is cheaper as the 
base of the mixture than fish oil, which costs 80 cents per gallon. Ten pounds of lard are 
equal to one gallon of the oil. r
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a k tb® PMtJe*.r a bulletin was issued prepared by the Instructors in the Dairy
School (32 pages). Copies of this bulletin may be had on application to the Department 
of Agriculture at Toronto. The subjects discussed in that bulletin are as follows : 
Methods of Sewage Disposal ; Milk Testing ; Care if Milk for Cheese Factories and 
Creameries ; A Starter, Separators, and the Separation of Milk ; Butter-making the 
Creamery ; Butter-making on the Farm ; Cheese-making.

StJOOKSTIONS AND IMPROVEMENTS NEEDED.

i zA [t havl,ng been decided to give more attention to the practical work of our regu 
lar College students, more room will be required in the Home Dairy department. As the 
Home Dairy classes of our Special Course are likely to be larger hereafter, this change 
is advisable in the near future. The present room devoted to Home Dairy instruction 
will not accomodate more than ten or twelve students at once with any t> gree of satis

2. During November and December we have had twc men and one lady student 
taking up special work along with our College classes. It will be well to consider 
whether a short course before Christmas, say from Dec. 1st to 21st, would not be advis
able, as others have written to know if they could not begin the Dairy School before the 
, w .*ear- Many who are establishing winter creameries would likely come for a short 
term it we had the necessary accomodation and means of instruction.

3. The dairy stables need repairing before another winter.

All of which is respectfully submitted,
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H. H. DEAN,

Professer Dairy Husbandry.

Guelph, December 30th, 1898.
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PEPORT OF THE AGRICULTURIST.

\To tu Prut dent oj the Ontario Agricultural College .-

8m,—I have the honor to submit herewith my sixth annual report.
mv ,LlCtaree in th® °°“,e8e constitute, probably, the most important part of
St InimsrhLhJir6 •T*"1 !° !Uake mVe6ching M Poetical as ,>oJbl* Believing 

, _ to become the leading industry of our Province I have
made every effort to interest our students in live stock. To this end I have devoted con
" ;.r‘ V!me t0 tramlD8 etudeot« in jodgirg live stock ; for I have found this to be the 
Mv.*It'eflJc.tl7 means of awakening interest. The course of lectures in agriculture and
description* * 7 ^ “ ** C°llege 0ircular- and therefore does not require further

%
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Bulletin.to the DrenaratitnCof îdKnnbl® “ °* dnrin8 ‘he summer months was devoted

»«. zrzïbS r “p‘ ™ “d° “ ^ ^ *
Correepondenee. During the year I have received a large number of letter. „nnrai„ 

mg questions relating to a great variety of agricultural topics" I tow. ÆLÏÏTÎ 
answer the questions satisfactorily, though they have made^ery serious demands *

a £XlT”!W0rk> tLie deP"‘men‘ has inc.ea.ed considerably, and
vea°s work ffn?If, g6 -°D8 !**• ^7- Way< Much of our work « » repetition of last 
l , k » for experiments in feeding are to be of value, they must be thorough and
Æytr requiree repetltl0D- Follo,,in8 “ an acconnt oi the principal experiments

i in the Dairy 
e Department 
e as follows : 
Factories and 
asking the uponmy time. r
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lent. As the 
r, this change 
ry instruction 
gree of satis-

EXPERIMENTS IN CATTLE FEEDING.

Different Quantities of Mial for Fattening Stiirb.

mv l.T,îi'3erimvnt \6 repetition of last winter’s work, an account of which appears in 
my last report. Nine steers were divided into three groups, with three steers in each
SuJ™,T“ plT,d “ «"W1 » ■ »««»» -.1 -..ionLdi

live weight of the animals. Group II. was to receive, as nearly as practicable two 
fàr?Vf a.P°"nd of. m;al per dfty Per 100 Pound, live weight. 7 Group III. was to 

I*. °njabon- opf-^ird of a pound of ratal per 100 pc*»uds live weigh? and increased 
as deemed advisable until equal with group II. In audition to the meal ration the
straw d?rin!drh m,XtUr* °J hey, S?d 7™ during part of the time, and hay without 
Btraw during the remainder of the feeding period, together with 15 pounds of roots ner
ItethiPeT tday' <ln?ntlty of root# was increased to 26 lbe. on Apriffst, and contint 
at thi i rate until the close of the experiment. Outside the meal the steers were fed 
exactly the same rations, and all fodders were carefully weighed and recorded After 30 
days preliminary feeding, during which all the steers received the same ration the exceri 
ment proper commenced December 3rd and closed May 31st, covering a period of *179 
days. The meal ration consisted of equal parts by weight of peas, bariey and oats
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lbe. Ib».
301.66 1.68
283. 1.69
297. 1.66

It will be noticed the: all the gaina are low. Thia waa due to having to feed 
aome very poor hay daring part of the time. It will alao be noted that the reaulta 
are aome what contradictory, the mediam ration group making the amalleat gain, whereas 
the light and heavy ration groupa are practically equal. Thia apparent dieorepancy ia due 
to the individuality of the animala in different groupa. However, the rate of gain ia not 
the moat important point, but the coat of gain ia extremely important. In valuing foddere 
difficulties alwaya arise ; but, aa the sole object of thia experiment ia to compare the 
relative merits of different methoda of feeding, it haa been thought advisable not to

Th
groupe :

Group I. 
Meal ri

Group II 
Meal ri

thereto 
ia mon 
are of

From the above table it will be seen that group I. averaged slightly over four- 
fifths, group II. slightly under two-thirda, and group III. a little over one half of a pound 
of meal per day per 100 pounds live weight.

Aa the experiment proceeded, one steer in group II. and one in group III. were 
discarded aa unsuitable for the teat, and the experiment waa completed with two ateera 
in each of these two groupa.

The following table shows the weights and gaina of the different groupa :
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One ei 
mixtur 
by wei|
that of 
meal ra
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gain i>er 
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179 days.

Average 
gain per 
eteer per 

day.

Total gain 
m

179 day».

per poi 
followe 
been ai 
and roo

Weight 
! Dec. 3rd.

One eteer in group I. waa considerably lighter than the other two, and hia daily 
meal ration waa one pound lighter than the quantities stated above for Group I.

In order to show the relation which the weight of meal consumed y the animale 
bears to the weight of the animala, the following table ia given, in which the calculations 
are baaed upon the quantities of meal actually consumed.

The table ahowa the average weight of the steers for the whole fattening period, 
and the relation which the meal rations bears thereto.

Group
1
;

h
Average weight of 
steer» throughout 

experiment.

Average amount of 
meal consumed per day 

per 100 lba, live weight.

soniew 
the mo 
versed.

Average daily meal 
ration per steer.
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The daily meal rations for each group weie, approximately, as follows : attem] 
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Group III.

lbe.
December 
January 
February 
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April...

4
4.6
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May 10
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Coet of 1 lb. gain, 
average of 

two experiment».

itly over four- 
lalf of a pound

■oup III. were 
ith two steer*

■oo pa :

Average 
gain per 
eteer per 

day.

erage 
n per 
?r in 
day».

be. Ibe.
1.66 1.68
5. 1.69
7. 1.66

Average Averl«e 
gain *aln Per Coat of 

per eteer. st*?r P*r 1 lb. gain, 
day.

lb. c.
1.76 6.66

1.69 7.26

Group f. Heavy ration. 
II. Mndiuin ration 

* HI. Light ration ..
7.0Je.
6.42c.
6.13c.

Corn va. Peas for Fattening Steers.

Corn is attracting considerable attentionlEllSlSlllil
meal ration consisted of corn, barley, and oat., instead of peas, barley, and oats r

In estimating the cost of a pound of grain, corn has been charged at the same price 
per pound as peas, though the actual cost was less than the peas This plan has been 
followed in order to simplify the comparison. In this experiment the same values have
androots,^! :f per toT U8ed “ th6 prece*dln* one- vil* meal 813 ; hay, $6 ; straw, $3 ;

The following table shows the weights, gains, and cost of a pound of gain in the two
groups :
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Group III.
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6
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ie calculations

tening period,

age amount of 
mourned per day 
Ilia, live weight.

Total 
gain in 

179 day..

lb.
942

670

Total 
weight 

May 31et.

lb.
4,176

2,816

Total 
weight 

Dec. 3rd.
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Group I. (8 eteer»):
Meal ration—Com, barley and oat»,.

Group II. (2 eteer»):
Meal ration—Pea», barley and oata..

lb.
3,233

2,246

Co*t of 1 lb. gain, 
first experiment.

Coet of 1 lb. gain, 
second experiment

6 37c. 
6 Me.
5 file.

7 70c. 
7 26c. 
6 46c.
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In this experiment, therefore, the corn, barley, and oats gave much better results 
than the peas, barley, and oats. If reference is made to the experiment with different 
quantities of meal, it will be seen that Group II., that is the group receiving the medium 
nieal ration, made lower gains than the light ration group. As previously noted, the 
diflerence is, no doubt, due to individuality rather than to food. This makes the com
parison ef com and peas unsatisfactory, and it would not be fair to assume that the 
larger gain of group 1. in this experiment was entirely due to the superior feeding value 
of corn as compared with peas. It is worthy of note, however, that the group receiving 
corn, barley, and oats made more rapid gains than any of the groups receiving peat, 
barley, and oats. That is to say, the group receiving about two-thirds of a pound of 
meal per day per 100 pounds live weight, when the meal ration was corn, barley, and 
oats, made a more rapid gain than the group receiving about four-fifths of a pound of meal 
Per d»y Per *00 pounds live weight, where the meal ration was peas, barley, and oats.

Though the results are decidedly in favor of corn as compared with peas for fattening 
steers, the experiment will be repeated.

July IS
'e M
• 16
* 16

17
' 18

Orkbn Oats and Picas and Oats and Tahkb as Soiling Crops for Milch Cows.

The green fodders used in this experiment were grown by Mr Zavits on the 
experimental plots. In order to extend the feeding period, early and late varieties of 
peas and oats were used. For the early plots, Daubeney oats and Chancellor peas were used, 
and Siberian oats and Prussian Blue peas were used for the later plots. All the plots were 
sown on the same date and comprised one eighth acre Daubeney oats mixed with 
Chancellor peas, one-eighth acre Daubeney oats mixed with teres, one eighth acre 
Siberian oats mixed with Prussian Blue peas, and one-eighth acre Siberian oats mixed 
with tares.

TT»e cows received their first feed of green fodder on the evening of July 7th. At 
this time the Daubeney oats were in the early milk stage ant the Chancellor peas had 
a few pods well formed. The early plots lasted until July 16th at noon, or a period of 
nine days. By this time the Siberian oats and Prussian Blue peas were fit to use, and 
extended the teedirg period nearly eleven days longer. Thus, by sowing early and later 
varieties of oats and peas, green fodders from the same date of seeding were furnished 
for prectically twenty days. On the whole, the oats and tares gave a somewhat heavier 
yield yer acre than the oats and peas in this particular case. This is contrary to the 
results of other experiments here, and attention is called to the report of the Experi 
mentalist, Mr. Zavitz, where mucn fuller information is given regarding yields of 
different mixtures for green fodders. In the feeding experiment, four cows were 
used. The cows were obtained from the Dairy department, care being taken to select 
animals as near the same period of Station as possible. Cows No. 1 and No. 2 
were fed oats and peas for eleven days, and cows No. 3 and No. 4 were fed oats and tares 
for the same time. At the end of eleven days the rations were changed ; cows No 1 and 
No. 2 leceiving oats and tares, and cows No. 3 .ad 4 oats and peas during the remainder 
of the time. For purposes of comparison, it has been ♦‘-ought advisable to take an equal 
number of days on each kind of food, after the cows had become accustomed to changed 
conditions. For this reason the milk yield during the first five days has been left out of 
consideration, and Period I. is made to comprise the remaining six days before the rations 
we.e changed. The milk yield during the two days following the changing of the 
rations has been omitted, and Period II. comprises the next six days This arrange 
ment, therefore, shows the milk yield of each cow for six days on oats and peas and for 
six days on oats and tares, thus allowing a very fair comparision to be made. In 
addition to the green fodoera, each cow received two pounds of bran per day during the 
first eleven days, and four pounds per day during the remainder of the time.

The results of the test are given in the following tables
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119.00 181.2ft

lh,.
19 36
19.7 ft 
18.38 
19.7 ft
1*.
16.

113 00

I hi.July IS 
'e 14 
“ 16 
41 16 ,7
“ 18

21.26
18
18.2ft 
18 7ft
18.
19.26

Total 118.60

Table I.— Milk Yield Daring Period I. (July 13-18.)

Oeti and |>eai. Oat* and tare».
Date.

Cow No. 1. Cow No. 2. Cow No. 8. Cow No. 4.

Tablk II.—Milk Yield Daring Period II. (July 21-26.)

Oats and tares. Data and pea*.
Date.

| Cow No. 1. Cow No. 2. Cow No. 8. Cow No. 4.

lb.. lb.. lb*. lb*19 19 18.36 
19 2616 19 2ft 

18.7618.60 
17 60 
17.76 
17 28

111.
18. 18. 17.17 60
18 36 18.7ft 

18 7617
Total 109.00 110 76 114 00 111 00

Taulk III.—Summary ehowing Milk Produced and Green Fodder Consumed.

Milk produced Ureen Fodder consumed.

by 4 cow. in 6 
day. from oats 

and peae.

by 4 cow. in 6 
day. from oats 

and tares.

Oats and peae 
consumed by 

4 cows in 6 
days.

Oats and tare, 
consumed by 

4 cows in 6 
days.

lbs. lbs.Cow No. 1 .... ibe.109 00
110 76 
181 26 
113 00

6102
6103
4304 111
420

Total 467.60 464.00 1.860 1,860

Difference in favor of oats and tares, 6.6 lbs., or an average of .27 lb. milk ,-ierper day. cow

• L Td 11 ? Wi“ be noted that cow No‘ 3 shrunk considerably in milk
yield after changing from oats and tares to oats and peas, whereas cow No. 4 maintained
a very constant flow under the same conditions. This would indicate that the shrink- 
age was not altogether due to the change of food.

It will also be noted, as shown in table III., that cows 1 and 2 were much laroer 
eaters than cows 3 and 4, the average daily consumption of green fodder per head befng 

' [he. for cows 1 and 2, against 70 lbs. for cows 3 and 4 Owing to the 
of the results, this fact does not materially affect the comparison. *

h better results 
t with different 
ing the medium 
a si y noted, the 
nakee the oom- 
«same that the 
ir feeding value 
group receiving 
receiving pen», 
of a pound of 

rn, barley, and 
i pound of meal 
y, and oats, 
as for fattening

Milch Oowe.

Zavit* on the 
ite varieties of 
peas were used,
I the plots were 
it» mixed with 
ne eighth acre 
an oats mixed

Inly 7th. At 
cel lor peas had 
or a period of 
fit to use, and 
îarly and later 
were furnished 
lewhat heavier 
iontrarv to the 
of the Ex peri
ling yields of 
ur cows were 
taken to select 
1 and No. 2 

I oats and tares 
owe No. I and 
the remainder 
take an equal 

led to changed 
leen leit out of 
fore the rations 
anging of the 
This arrange 

l pets, and for 
he made. In 
lay during the
e.

ARM AGRICULTURE. 79

ri

/f

>

*

t

%

*Y

88
8*

SS
SS

SK
s 

88
 S' f

33
 338

88
55

8-

88
88

88
S8

8S



Cow No. 1. First two week», sugar beet» ;
second two week», mangel»....... .............. |

Cow No. t. First two week», sugar heel» ;
second two week», mangel*....................

Cow No. 3. First two weeks, mangels ; second
two week», sugar beets.................. .........

Cow No. 4. First two week», mangels ; second 
two week», sugar beets...............................

:b. lb. lb. lb.
22.33 21 46 20. 19 64

27.76 28.50 28.71 29.39

19.08 19 83 19.21 18 21

22 71 22.82 22 64 21 00

Th«i results of tb'a experiment are far from conclusive. It will be noticed that cow 
No. 1 steadily decreased in milk yield throughout the four weeks, while cow No 2 
increased in milk yi> Id during the same time. On the other hand, cow No. 3, and cow 
No. 4 both increased in milk yield while receiving mangels, and both decreased while 
receiving sugar beets. On the whole, the results are slightly in favor of the mangels 
as the following table shows :

Milk produced Milk produced 
I on sugar beets. on mangels.

80 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Taking everything into consideration, the results of the experiment indicate that 
there is very little, if any, difference between the value of oats and peas and oats and 
tares as milk producers.

Sugar Beets vt. Mangels for Milch Cows.

In this experiment four cows were used, which were obtained from the Dairy 
department. The sugar beets and mangels were giown on the experimental plots, under 
the direction of Mr. Zavitx. The experiment covered a period of four weeks Dor ng 
.he first two weeks cows 1 and 2 received sugar beets, and cows 3 and 4 mangels 
while during the second two weeks cows 1 and 2 received mangels, and cows 3 and 
sugar beets. Each sow received per day 60 lb. roots, 7 lb. meal (equal parts by weight 
of peas, barley and oats) and all the hay she would eat.

The following table shows the average daily milk yield for each wi ek :

fl »

1

r v
I»

Uow No. 1 308.76 
393 76

277 60 
406 75 
272.60 
318.76

2
3 262

306 604

Total 1,268.00 1,276.60

It will be seen that while cow No. 1 is the only one which gave more milk on sugar I 
beets, yet the difference in her case was so great as to make the total difference in favor I 
of mangels comparatively insignificant. (For comparative yields of mangels and sugar I 
beets, see Report of Experimentalist.)

Another experiment is in progress, which, when completed, may afford more definite 
information.
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EXPERIMENTS IN SHEEP FEEDING.
Comparison or Aimn and Rid Olovib Hat for Lambs.

In thw expenment thirteen lambe were used. Oronp I. contained four lambe tnH

tnth« PP,UI 00nt*™«‘d four lambe, and rece./ed third crop alfalfa hay Inaddition 
if oaf.h a7 T ' Tt, gr°op received a grain ration composed of equal parte b, weight

iZZ :r„b°hh ss JsM&tW *tzttadave The ri ,k ° th 6Mt croP The experiment continued for 74y The results of the experiment are given in the following table :

om the Dairy 
tal plots, under 
veeks Dur ng 
md 4 mangels 
i cows 3 and 
larts by weight

: :
Group I. 

Red Clover.
Group II 

Kir»t t’rop Ai alfa.îim

Hki

Group III. 
Tbird Crop A'falfa.5

Average weekly gain per lamb 
Meal conmmed per 1 lb. gain
May receixed per 1 lb gain........
Total coat of I lb. gain...............

I he.
2.31
4 6*

ilüi
i ë.»«5

*20f cte. 6 06 ct«.-

i

hay It” ÏeWTX: °Vn Yn PW bD8he1' et 48c- P" bushel, and• . . P ® groupe there was Home hiy WMtpd thp waaf« ’n »... ot th, int crop slfalfa bel», coroidc.bl, got,, ,h.„ ij tkTSL » * '*
Throughout the whole experiment all the animals were in perfect health 

results being noticeable from eating the somewhat woody first crop alfalfa *

=»5S&iiSSsSFS£S1,«S?wæïs«her SSPSL'TSTSS; KLLfftiSTi: °*”u"
,!ua \tyof tbe hft^ lbe results are rendeied somewhat unsatisfactory * wing to thiTct 

of al aT'h dM* 8ay Which 0f the tw1 kind8 of h»7 viz , the ,5 clover or the hrat
p of alfalfa^had been moat aenoualy injured. The bcêi. obuinable hay of each kind 

was used, but further experiments may give different results. 7 " k d

lb.
19 64

19.99

18.21

81 00

oti ed that cow 
lile cow No 2 
No. 3, and cow 
decreased while 
of the mangels

So far as the experiment goes it would indicate that the feedi 
approaches very closely to that of red clover when fed to sheep. ng value of alfalfa hey

Corn vs. P*as for Fattenino Lambs

rKwr? SWWJix °Æ

Milk ptoduced 
on mangel*.

I

277 60 
406 76 
272.50 
318.76

are given

1,275.60
Group I.

Pea* and Oat*. Group II. 
Com and Oate.» milk on sugar 

Ference in favor 
igels and sugar lb*Total Meal coneumed

Total Hay fed ............
Average weekly gain .
Meal coneumed per 1 lb. gain 
Hay fed per 114». gain 
Coet of 1 lb. gain ........

lb*.
466.76 466.76802 802.

2.10 2.29rd more definile 5.14 4 729 03 8.276.63 et». 6 79 et»
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In estimating the coat of the foddeia, the peas are valued at 48c, per bushel, and 
the corn at 38c, per bushel, which wag the actual coat including grinding, while the hay 
is valued at $6 00 per ton.

This experiment, therefore, gives a marked difference in favor of the corn, both in 
rate of gain and coat of gain, and at the same price per pound for corn and peas the 
corn would still have the advantage. Further teats are necessary, and preparations are 
being made for repeating the experiment.
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EXPERIMENTS IN SWINE FEEDING. Tl
worths

Experimkrts With Pure Bred Swine.

This experiment is a continuation of the work of the past two years, and constitutes 
the third experiment of the series. This year some new features were added, a report of 
which is given below. In the spring, thirty six pure bred pigs were purchased, compris
ing six pigs of each of the following breeds : Yorkshire, Chester White, Tamworth, Duroc 
Jersey, Poland China, and Berkshire The pigs were purchased from reputable breeders, 
and they arrived at the College early in J une. Their ages ranged from seven to nine 
weeks at time of delivery. They were weighed and divided into three groups on June 
14th, and the experiment proper commenced July 4tb, alter the pigs had become accus
tomed to their changed surroundings and feed. Each group contained two pigs of each 
breed, or twelve pigs. The p!gs in Group A were kept in pens, the pigs of each breed 
being kept separate. Group B was treated in exactly the same way—the two groups 
occupying the same building. Each pen opened into a small outside yard, thus allowing 
a limited amount of outside exercise. The pigs in Group 0 were given C'.e run of a 
half-acre lot with shelter. This lot furnished some clover and grass until about the middle 
of August, after which it afforded practically no pasture. The pigs, however, took plenty 
of exercise and did considerable rooting.

The meal ration for all the groups was as follows : Wheat middlings until August 
19th. Barley and shorts, equal parts by weight, from August 19th until September 12th. 
Peas, barley, and shorts, equal parts by weight, from September 12th until October 24th, 
the close of the experiment. The pigs in Group B, however, were fen whey in addition 
to the meal ration. Thus Group B differed from Group A in that it received whey in 
addition to the meal ration ; and Group 0 differed from Group A in thtt it was fed in an 
outside lot, with plenty of room for exercise.

In comparing the gains and food consumed by the different breeds, only Groups A 
and B were used, because it was only in these groups that the breeds were kept separate. 
Therefore the comparisons are based upon four pigs of each breed, In dividing up the 
pigs into groups, several rather unthrifty animals were put into Group 0 so as not to 
interfere with the comparison.
r.v, The table given below, in which the breeds are arranged in order of economy of gain, 
represents the average results of Groups A and B. The whey consumed by Group B is 
not taken into consideration in this table, because it was the same for all breeds, and 
therefore does not affect the comparison.
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July 4th. Oct. 24th.
Average daily 
gain per hog.

Meal consumed 
per luO lb gain.Breed.

119
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thick, fat
Gro 

well devi

lbs.lbs.lbs. lb«.
176.75 ! 123.75
169 5 
179 25

52. 1 350.1
369.79
376.04
377 77
377.77
383.22

1 Yorkshire ..........
2 Berkshire ..........
3 Duroc Jersey.... 

Tamworth .... 
Chester White

6 Poland China ..

I-Jo49.6 1
12069.25

47.76 167. 119.26 
119 2r- 
117.76

1<{ 176.25 
186 6

M 1
68.76 1
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the other breeds.

The York- 
and this accounts

Ul^,, -u. ifiiîSïïRïSSS15* a
T / 1 °.cl08e,?f tbe exPeriment the hogs were shipped to the Wm Davies 
Toronto, where they were slaughtered and examinedby exoerta Mr rvv 
managing director of the firm, furnished the following reoort on the M J W' 
different broods. Mr. Fl.v.llo ,i,„ Z|,“KE 
information regarding the breeds.

meal

groups without any
The

; OZZZX Poland Chinas «- « » Tuu,.

Mr. Flavkllk’s Report.
thefSlo*8 ®IR Covering the hogs which you marketed with us 
the following concerning the various groups, as indicated by ear-tags •

«' »« depth throughout,

Mes: hSSSSsErF»
" " ",h -^Sssasss
excellent pig if marketed earlier, 
are too fat.

last week, please note

reasonably even down back ; would have been an 
will not grade No. 1, because they

126: Long, fat even on back, fuli of flesh, 
make aide of No. 1 selection. depth of side throughout. Willoven

,1..™” ï?£ffiîïï “nu“ rbu.‘r “ - h.i.g ». thin for
excellent qualities of the othe^two anÏ ü thev h them^he «a™ general
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One scalded hog in this lot shows the same general characteristics.
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84 AGRICULTURAL COLLEGE ANO EXPERIMENTAL FARM.

* .
too many sides to be classed as “ fat ” on account of thickness at this one point if hogs 
were moderately well fed, belly thick and very excellent, generally a desirable type of 
hog, which, with judicious feeding, ought make good export sides.

132 : A little short, not enough cutting between shoulder and ham, slightly too fat 
but fairly even down the back, would not pass as a No. 1 owing to being too fat.

133 : Very thick belly, fat on the back, arched somewhat at the crown, thus making 
the side too fat for No. 1 selection, if marketed a little earlier this defect would not have 
been so noticeable and the product would have made sides of No. 1 selection.

Three scalded hogs in this group, Nos. 131, 130 and 123, are too light for marketing, 
being a little better than good stores, but have the general characteristics indicated above, 
the thickness of the belly being particularly noticeable.

Group D.—General characteristics : Heavy shoulder with poorly developed loin, 
bone moderate, head moderate in size with a good deal of jowl, side uneven in depth, 
shoulder altogether overbalancing the ham and loin, short and thick, tendency of the fat 
on the shoulder to arch on the crown, fair belly, generally very undesirable on account of 
undue development of shoulder and shortness of hog. This hog if fed carelessly would 
develop short thick sides, the very opposite of an ideal side.

116 : Short, dumpy, moderate bone, flesh well developed, good belly, would probably 
pass as a short No. 1 side.

137 : Heavier than 116, longer, fat, would make decidedly fat bacon, skin coarse, 
bone somewhat coarse

135 : Bone coarse, but side full of flesh.
117 : Has put on too much fat ; would class as a No. 2 side on this account.
Two scaldcrs in this lot were too light to be singed, 134 coarse in bone, but side full 

of flesh and fat even down the back. 136 shows great length, entirely unlike any other 
hog in the group, full of flesh, coarse in bone, very long fore arm, an undesirable hog on 
his own account, but would make an excellent type of hog to cross with some of the 
others in the group.

Generally speaking, the above class shows great irregularities and unevenness, no 
two hogs in the lot being alike.

Group E —General characteristics : Coarse, very heavy shoulder, side runs off at 
loin, coarse head, generally full of flesh, undesirable because of coarseness, undue develop
ment of shoulder and heavy head. The heavy development of shoulder in these hogs and 
light loin fail to produce a side of even depth.

119 : Thick, heavy, fat, coarse head and shoulder, undesLable.
148 : Same type as 149, but not so fat.
114 : An excellent pig, entirely unlike any other in the group, fat even on the back, 

excellent belly, head coarse, bone somewhat coarse, but on the whole a useful pig.
138 : Very thick shoulder, pinched in the loin, coarse, skin coarse.
139 : A strong, coarse, lean hog.
Group F.—General characteristics : Flesh well developed, fat even down back, well 

developed sides of reasonably even depth, hogs irregular in length, head moderate with 
rather large jowl, bone moderate, generally good hogs but show a decided tendency to 

development as evidenced by the great irregularity in the length.
121 : The brst of the three singers in this group, good length, moderate shoulder, 

head slightly coarse, even middle and good hams ; a desirable hog, the product of which 
will make a No. 1 aide.

142 : Much shorter than No. 1, with a thicker shoulder and a good deal of jowl.
143 : A fairly useful hog, but quite too short, a good deal of jowl, plenty of flesh 

which would permit it to pass as a No. 1 selection on a general inspection, but not at all 
an ideal side.
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point if hoge 
irsble type of Two ecaldere, 140 and 120, excellent length, good belly, would have made firet rate 

pige if fed longer.
141 : Is much shorter than the above two pigs; if forced, would probably give a 

thick pug when finished.lightly too fat 
o fat.
, thus making 
ould not hare

Generally speaking, this group is to be commended for the quantity of flesh developed 
If the hogs had been more even in length it would have greatly improved the general
quality of the group.i.

Yours truly,
for marketing, 
dicated above, J. W. Flavbllk,

Managing Director of The Wm. Davies Co , Limited.
Toronto, Oct. 31st, 1898.
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It must not be forgotten that Mr. Flavelle’s report deals with the Loge purely from 
the standpoint of the export bacon trade. On the whole, the breeds rank pretty much 
the same in his report as in previous years.

It is worthy of note that it did not cost more in this feeding test to produce a 
pound of gain in the case of a good type of bacon hog than in the case of less suitable 
types.ould probably

The expriment also indicates that while the bacon type is apparently more common 
in some breeds than others, yet very good bacon types occur in practically all the breeds 
tested. The selection of breeding et- ck however, to conform to the bacon type, among 
some of the breeds tested, would mean a divergence from the standards of excellence 
provided for the direction of breeders.
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Feeding Value of Whet, and Influence of Exercise.

It has been exp'ained already that the pi.re-bred hogs were divided into three groups, 
each group containing two hogs of each breed, or 12 hogs in all. Group A was fed in 
pens. Group B was also fed in pens and on the same r>eal ratior., with the addition of 
whey. The whey feeding was commenced before the hogs were three months old. A 
very small quantity of whey was fed at first, but is was graduall • increased until about 
iwo pounds of whey were fed with each pound of meal. Group 0 received exactly the 
same ration as Group A, but was given exercise in a half acre lot.

The following table shows the results of the different methods of treatment :

Food consumed per 100 
lbs, gain live weight.

Meal. Whey.

nevenness, no

e rune off at 
ndue develop- 
hese hoge and

Group A. 12 Loge (two of each 
breed) in pens with meal 
and water........................

Group B. 12 hogs (two of each 
breed; in pens with me»! 
and whey ........................... I

GroupC. 12 hogs (two of each! 
breed) outside with me»], 
and water .............

i on the back, 
il Pig- lb«. lbs lb 4. lbs. lbs. lbs.

651 1,897 1,246 .92 428 26

6S2 2. >02 1.620 1 20 888.27 674 44vn back, well 
noderate with 

tendency to 698 I 1,953 1,865

The table shows a very marked difference in rate and economy of gain in favor of 
thi whey, while the outside group shows a decided advantage over the inside group 
receiving the same ration. The fact that several unthrifty hogs were put into the 
outside group, makes the difference in gains all the more striking.

In this experiment, 100 pounds of whey proved equal in feeding value to 14 pounds 
of meal, showing that whey is valuable food for swine when fed juidiciously.

Special attention is directed to the influence of whey on the firmness of bacon, 
which is reported in another place.
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Influence or Wbioht Upon Amount of Meal Required for Onr

Pound of Gain.

• pound of gam m hog* increases a. the animal become* heavier. A* our pure bred hoc* 
i:;?ed «t reguUr intervals, and a* every pound of meal which they con- 

“f carefully weighed, an opportunity wa* afforded to test further the truth of the 
the «In0. * T fDl °i thT reiulu ie 8*ven below. The* résulte are computed from 
evirwl r6de and t0°? coneumed hl 36 bog8- «0 that they afford very conclusive 
nenlerted .i “ comPtlllng the average weights of the hogs, fractions of pounds were 

g feted, the nearest whole number of pounds being taken in each case.

Statkmint of Food Consumed for One Pound of Gain

Weights.

pound* *J;z7::u^rsb' ,ro°88 p,“d' “83 p<,°,,d■• r,,|°i,*d 110
poondr^r;:^:^:^:1811 82 p‘"",d■10118 b“«* "i-1""378

pound?:;i""T:^'r^i8ht ,ro"118 po“d, •»1,6 ■»”* «**- <*

,,m 1,8 p°”d' *°1,0 >»“*• h. « »»

to nJd!!L8tate,ne1t ^0W8 th6t îhere » 6 8tp»dy increase in the amount of meal required 
fLol lf Vpo“ndLof g»™ “ the bogs increase in weight, and is a strong argument in 
a or of marketing hogs by the time, or a little before, they reach 200 pounds live weight.

Rape for Fattening Hogs.

hn„.TWA.1tperiment? were conducted t0 test the feeding value of rape for fattem g 
Of K 1 6 8aT cor”™eal was compand with a mi* are of equal parte by weight 
If G f“riey BDd ^°ri* The P/imarJ object of the experiments was to test the effect 
«nor*^ 1d8 “P0n ‘be firmmss of the bacon, and attention is directed especially to the 
report on firmness which is given under a special heading.
divid^tUr' N°' 1' F°*r ,thp vMt ,xP€riment twelve bogs were used. They were 
meàf «How £f-Ce g,r0DPl°f, fT h"g» each. Group I. was fed commeal and rape, the
ïïone anH Pelln UTW0 rri8 °f thBt ,ed 5° Gro”P 11 «roup II. was fed cornmeal 
shoH« p 1 L W6,8 “ ft ™lx‘ure of e<lual parts by weight of peas, barley and
would llfv WBf fu t0 l1P hogs ln their Pens, and they were given all they
100 p.„„d. pi,12 given LZ loZ?,, Jbl'e “““ “d '°”d '"r
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Average 
daily gain 

per hog.
Group.

Meal. Rape.

Group I. (4 hogs):
.Corn and rape..........................

Group II. (4 hogs):
Corn alone ..............................

Group III. (4 hogs):
Peas, barley and shorts alone

lbs. lbs. lbs. lbs. lbs.118 179 1.46 260.66 847 54

107 171 1.62 868.76

104 164 1.42 893 33
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i On*
f.xptriment No. 2. In the second experiment eleven hogs were need and divided 

into three groups. Group I. was fed equal parts by weight of peas, barley and shorts, 
together with rape, receiving two-thirds of the meal ration given Group II. The rape 
was fed to the hogs in thuir pens, and they were allowed all they would eat in addition to 
the meal. Group II. was fed cornmeal alone, and Group III. was fed peas, barley and 
shorts alone. The results are given in the following table :

tf brought out 
it of producing 
pure bred hogs 
ch they con
te truth of the 
omputed from 
ery conclusive 

pounds were
Average 
weight of 
hogs at 

beginning 
of ex

periment.

Food consumed |*r 
100 lbs. gain.Average 

weight of 
hog* at 

clone of ex
periment.

Total gain 
per hog 

in 42 days.

Average 
daily gain' 

per hog.
Group.

i
Meal. Ra|«.Different

Group I. (4 hogs):
Peas, barley and shorts with rape

Group II. (4 hogs):
Corn alone .............................................

Group III. (3 hogs):
Peas, barley and shorts a'one.......

lbs. the. lbs. lbs. lbs. lbs.
100 147 47 1.12required 3.10 

i required 3.76 

required 4.38 

i required 4 55

278.72 846.81

94 140.5 46 6 1.10 408.60

107 168 61 1.21 388.23

If the two tables are compared it will be seen that the hogs in the first experiment 
meal required ■ made more satisfactory gains than those in tne second. Those in the first experiment
argument in ■ had been running on stubble fields previous to the experiment, while those in the second

Is live weight. ■ experiment had been confined in pens from time of weaning, so that the difference in
1 gains is easily accounted for. On the whole the gains of the different groups in each 

experiment show no marked variation—probably no more than might occur on the 
food. Ihe most striking feature of the experiments is the marked saving in meal required 
for 100 pounds of gain effected by the use of rrpe. It indicates that rape has a very 
considerable value as a food for hogs ; but owing to the somewhat contradictory results 
in connection with its effect on the firmness of bacon, it is hardly safe to recommend it 
for hog feeding until it has been further tested.
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Influkncb of Food and Exercise on the Firmness of Bacon.

The question of the influence of food upon the quality of bacon is an extremely 
important one. If we are to maintain our footing in the English market, it is necessary 
that we should look carefully after the quality of our products. In fact quality is the 
first consideration, for it will be of little use to produce bacon cheaply if by so doing we 
ruin the reputation of our goods, and thus lose our best market. Unfortunately all 
Canadian bacon is not first-class, and the following extract from a letter written by Mr. 
J. W. Flavelle, managing director of the Wm. Davies Company, should be sufficient to set 
feeders thinking : “ Every year the packer finds in the product of hogs purchased during 
the months of May, June, and part of July, an inordinate quantity of soft bacon. We 
have never known such a quantity as was present this year, when, for weeks at a time, the 
percentage of soft, inferior bacon averaged 20, 30, and 40 per cent, of the whole." Such 
a condition of affairs is certainly lamentable, for when this inferior product is put upon 
the market as Canadian bacon it tends to discreiit Canadian bacon as a whole. While 
the loss upon inferior goods falls upon the packer in the first place, it must of necessity 
fall upon the farmer in the end, and there is no doubt that had there been less soft bacon 
this year prices would have been higher at the present time.

*' Soft bacon ” does not mean fat bacon. In fact, observations during this year in
dicate that softness is more likely to develop in hogs that are too lean than in those which
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88 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

are too fat. The softness develops while the bacon is in the salt, and when taken oat of 
the salt the fat is soft and spongy, the value of the bacon being reduced according to the 
degree of softness.

Since softness is evidently due to the methods of feeding and managing hogs, it 
becomes of great importance to discover, if possible, the conditions likely to produce soft 
and firm bacon. With this object in view experiments were commenced during the past 
summer, and, though they constitute merely a beginning, they are not without value.

The hogs used in these experiments comprised three different classes of animtls, 
which will be described in turn. In September, twelve hogs, which had been running on 
the stubble fields for about six weeks, were purchased from a neighboring farmer. They 
were well-grown, fleshy stores, averaging about 109 pound< in weight. They were divided 
into three groups and constitute groups I., II., and III., described in the table which 
follows. Group 1. was fed rape and corn meal, the meal ration being two thirds of that 
fed to Groups II. and III Group II. was given a full ration of orn meal, and Group 
III. a full ration of equal parts by weight of peas, barley, and shorts. They wers kept 
on these rations for six weeks before slaughtering.

Groups IV., V., and VI., comprised 11 hogs which were purchased when about six 
weeks old, and were kept in pens until they were slaughtered. They were fed on wheat 
middlings, and wheat middlings with shorts, mixed with skim milk until they weighed 
between 90 and 100 pounds. They were then divided into three groups and fed as follows 
Group IV. received rape with a mixture of equal parts by weight of peas, barley, and shorts, 
the meal ration being two-thirds of that fed to Group V- Group V. received corn meal, 
and Group VI. peas, barley, and shorts. These rations also were continued for six weeks.

Groups A, B, and C, were made up of the purebred hogs used in the breed experiment 
previously described. These hogs were purchased when from 7 to 9 weeks old. Each 
group contained two hogs of each of the six breeds in the test.

The hogs of Group A were kept in pens with small outside yards—two hogs in each 
pen From June 14th to Aug. 19th, they were fed wheat middlings mixed with water. 
From Aug 19th to Sept. 12th, they were fed equal parts by weight of wheat, shorts, and 
barley, with water. From Sept. 12th to Oct. 24th (the close of the expriment), they 
fed equal parts by weight of peas, barley, and shirts, with water. The hogs in Group B 
were given exactly the same treatm«nt and the same meal ration as those in Group A, 
but Were fed whey in addition—about two pounds of whey to one of meal. The hogs in 
Group 0 had the run of a half acre lot, which furnished some grass until about the 
middle of August. They received exactly the same ration as Group A. Thus, Groups 
A and B were kept under the same conditions but received different rations, while Groups 
A and C received the same rations but were kept under different conditions.

At the close of the experiments all the hogs were shipped to the Win. Davies Com- 
1 n7i loronto. There they were slaughtered, and the different groups were kept separate 
when in the salt. When they were taken out of the salt, the firmness of the bacon was 
carefully noted, and the report of the examination is given in the table which follows.

The terms used in the table require some explana* ion. Wiltshire bacon is made 
from well-fed hogs, weighing from 160 to 200 pounds live weight. Cumberland bacon is 
made from lighter and, generally, leaner hogs, and the side is cut differently. Thus, in 
Group I. all the hogs were heavy enough for Wiltshire bacon, but in Group II. only three 
of the hogs were suitable for » Wiltshires,” and the fourth hog was cut into " Cumber- 
lands.’’ Where the tenderness is barely t oticeable, the bacon may still pass as " number 
one selection ; when there is decided tenderness, it must go into a cheaper grade ; but a 
really soft side is of very little value.
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Group I. 8 «ids*. Hogs had boon running on «tub- WilUhiree ; 8 si dot firm, 
ble fields. Average weight at commencement of 
experiment, 118 lbs.
Fed 6 weeks on corn meal and rape.

Group It. 8 sides. Same previous treatment as 
Group I. Average weight at beginning of experi
ment, 107 lbs.
Fed fi weeks on corn meal.

XViltshirea : 6 sides firm. 
Cumberland* : 2 sides firm.

Group III. 8 sides. Same previous treatment as Wilt-hires : 4 sides arm.
Group 1. Average weight at beginning of experi- Cumberlands : 2-ides firm. 2 sides tender, 
ment, 101 lbs.
Fed ti weeks on peas, barley, and shorts.

Group IV, 8 sides. Hogs had n i outdoor exercise 
from time of weaning. Previous to experiment 
were fed wheat middlings and shorts, with skim 
milk. Average weight at beginning of experi
ment, 100 lbs.
Fed 6 weeks on peas, barley, and shorts, with rai«e.

Wiltshire- : 2 sides firm. 2 sides showing very slight 
indications of tenderness.

CumbrHands: 2 sides firm. 2 sides soft.

Group V. 8 sides. Same treatment previous to ex- Wiltshire-: 2 si les firm,
périment as Group IV. Average weight at begin- Cumberlands : 8 sides firm, 
ning of experiment, 94 lbs 
Fed 6 weeks on corn meal.

Group VI. 6 sides. Same treatment previous to Wilt-hires : 2 sides firm, 
experiment as Group IV. Average weight at be- Cumberland- : 4 sides firm, 
ginning of experiment, 107 lbs.
Fel 6 weeks on |ieas, barley, and shorts.

roup A. 24 sides. Pure bred hogs, comprising 
two hogs of each of six different breeds Put- 
chssad when from 7 to 9 weeks old. Kept in pens 
with small outside yards.
Fel wheat middlings until Aug. 19; shorts and 
harl-y until Sept 12 ; peas, barley, and shorts. 

See " Experiments with pure bred

Wilt-hires ; 4 sides firm 2 sides showing indication 
to teudernr s-. 2 sides tender. 2 side-soft.

Cumbr Hands : 4 sides firm. 8 sides tender to soft.

until Oct. 24. 
swine,” Group A.

Group B. 24 sides. Same as Group A. Same Wiltshire- : 20 sides firm, 
treatment and same meal ration as Group A, but C imberlands : 2 sides firm. 2 sides tender, 
fed w hey with meal ration. See “ Experiments 
with pure bred swine," Group B.

Group C. 22 sides. Same as Group A. Hogs Wiltshire-; 10 sides firm. 2 sides very slightly ten- 
were allowed to run in a half-acre lot during der.
whole of experiment. Lot furnished some grass Cumberlands: 2 sides firm. 8 sides tender to soft, 
until ab nit the middle of August Quality of Group 0 much superio* to that of Grout 
Fed th same ration as Group A. Nee “ Expert- A as regards firmness, 
meets ith pure bred swine," Group C.

A careful analysis of the results brings out some rather interesting points, though 
care must be exercised in drawing conclusions at this early stage of the investigation.

In the first place it will be noticed that the condition of the first three groups was 
generally satisfactory. The hogs fed on rape and corn meal and on corn meal alone all
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Table showing condition of bacon from the different groups.

Description of groups. Condition of bacon.
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90 AGBIOÜLTURAL COLLEGE AND EXPERIMENTAL FARM.

produced 6rœ bacon, while the only tenderness was developed in the group fed on peas, 
barley, and shorts. It is scarcely probable that this tenderness was due to the food, since 
only one bog was tender while the other three were remarkably firm. It must not be 
assumed that corn will not produce soft bacon, for it must be borne in mind that the 
hogs in these three grou{>s were strong, fleshy hogs before the corn-feeding commenced, 
and that they had had an abundance of exercise up to the commencement of the experi
ment. It is irly safe to assume, however, that neither corn nor rape will injure hogs

manner, but the influence of corn on very young animals is 
not shown in this experiment. Investigations in this latter connection are in progress

Passing on to Groups IV., V., and VI., which all received the same treatment previ-
to the commencement of the experiment, we find that tenderness is evinced in only 

one group, namely Group IV., which received peas, barley and shorts with rape. A 
logical conclusion would be to attribute the tenderness to the rape, but an objection to 
this conclusion is encountered when we refer back to Group I., where rape produced no 
injurious eflect. Possibly the hogs in these groups, having had no exercise tike those in 
the first three groups, were more susceptible to injury from rape feeding. Be that as it 
may, the point must be left for further investigation. In these groups, also, six weeks of 
corn feeding produced no bad results.

ous

But the most striking comparisons are yet to be made. A glance at the condition of 
Group A shows it to be very bad indeed, while that of Group B may be called very satis
factory. The only difference in the treatment of these two groups consisted in feeding 
whey to Group B along with the meal, and giving Group A only water and meal. The 
difference in firmness is so striking that we are forced to the conclusion that whey tends 
to produce firm bacon.

Again, Group C, though it can hardly be called satisfactory, is decidedly superior to 
Group A in point of firmness. Both groups received the same ration, but Group 
C had the run of a half acre lot, while Group A had only the small yards outside of the 
pens. The outdoor feeding, therefore, proved more satisfactory than the inside feeding 
when the ration was the same. In spite of lack of exercise, however, the whey group 
was the best of the lot

One more comparison remains. Until September 12th, Groups IV., V. and VI. 
were fed practically the same meal ration as Group A. They were also confined in pens, 
with even less liberty than Group A. From September 12th until the close of the 
experiment, Group VI. received exactly the same ration as Group A, but in Groups IV. 
and V. the rations were different after September 12th. 
compare the condition of Groups IV., V., and VI. as a whole, with that of Group A. It 
will be seen that the firmness of these three groups is very much superior to that of 
Group A, a condition of affairs which is difficult to account for on any other basis than 
that the superior firmness of Groups IV., V. and VI. is due to the skim milk fed with 
the meal ration previous to September 12th.

A peculiar feature of the experiment is the much greater development of softness 
among the Cumberlands, or light, lean sides, as compared with the Wiltshires. From 
this it would appear that softness is more likely to result from under feeding and from 
marketing hogs too light and thin, than from marketing more matured and heavier hogs, 
even though they may be too fat. Thus, if the comparison of Groups A and 0 is made 
on the basis of the Wiltshire tides, there is a marked difference in favor of Group C ; 
while in Cumberlands, Group A has the advantage. In justice to Group 0, it must be 
borne in mind that the most unthrifty hogs among the pure breeds were purposely put 
into this group, because Group 0 was not used in comparing the gains of the different 
breeds, and at the time of marketing there were at least four hogs in this group which 
were decidedly too thin for slaughtering. For this reason it would be fairer to base the 
comparison of Groups A and C on the condition of the Wiltshire sides.

It is therefore of interest to

The principal points brought out in these experiments, may be summarized as
follows :

1. Com apparently produces no evil effects upon the firmness of bacon when used for 
finishing hogs that have plenty of exercise until they reach about 100 pounds live weight,
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2 Neither dots corn appear to have any bad effects when used for finishing hogs 
that have had no exercise, bat have been fed skim milk with a mixed grain ration until 
they reach 100 pounds live weight.

3 What has been said of corn may also apply to rape, when fed with a two-thirds 
weal ration, though the evidence is somewhat conflicting on this point.

4. Hogs confined in pens and fed on wheat middlings during the early stages of 
growth, and on peas, barley, and shorts during the finishing period, have a marked tend 
ency to softness.

5. Hogs given plenty of exercise, and fed as just described, produce firmer bacon 
than those confined in pens.

6. The evil effects arising from lack of exercise can be overcome by the jadicious use 
of skim milk and whey. The amount of whey recommended, is from two to two and 
one half pounds of whey to a pound of meal.

7. Whey and skim milk appear to have a greater influence than exercise in produc
ing firm bacon.

8. Unthrifty hogs are more likely to produce soft bacon than growthy, well fed
hogs. 8 9

The points mentioned above are not oflered as definite conclusions, for the investiga
tion is only well begun. On the whole, however, there seems to be nothing in the results 
which might not reasonably be expected—a fact which adds to their value in no slight 
degree. “

Acknowledgment. In concluding my report, I wish to acknowledge the assistance 
and co-operation of other departments, notably the Farm, Dairy, aid Experimental 
departments.
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PART VIII.

report ok the horticulturist.

To the Pretident of the Ontario Agricultural College:

. l8,,.r1 hlye the honor of presenting herewith my sixth annual report of the work 
°! tth.e Horticultural Department. In doing so I take pleasure in noting the progress 
hat has been made in this department during the past five years. Horticulture, from 

being an almost unknown subject in the College curriculum, covered by a few lectures 
and a single examination has been developed into one of the most important depart 
mentsof the College work, involving an extensive course of lectures, with laboratory and 
practical work, to students of the first, second and third years ; a course in which grad
uating students now specialize for their University degree, and have to pass a number of 
examinations set by the College and University examiners in five branches of the subject.

Apart from the work of the class-room, the outside work of the department has been 
organ.zed, systematized, and advanced in all its branches, and we are now getting into a 
position not only to be able to teach students more satisfactorily by practical illustra
tions, but to carry on experiments, the results of which must be of value to farmers fruit 
growers, gardenets, and florists throughout the Province. ’

The instruction to students has been given in lectures and in laboratory and practical 
work in the varied branches of the department. This part of the work has been 
increasing year by year, and during the past year the time taken with classes has been 
nearly seven times what it was when my duties began here five years ago.

Lecturis. To the students of both A and B divisions of the first year lectures were 
^îven during the winter term, on the first principles in connection with the growth of trees 
and plants. Second year students received a full course of lectures, as outlined in the 
College circular, on Fruit growing, Vegetable-gardening, Forestry, Landscape garden
ing, and floriculture. A more extended course in the same subjects was given through- 
out the year to tho.-e students of the third year who were specializing in Horticulture for 
their University degree.
D 10wi.°* ^ the in“eM and death of our esteemed friend and fellow-worker, Prof. 
Panton, it fell to my lot to carry on, for the year, his work of teaching Entomology to the 
students of the second and third years. These courses were made as practical as possible 
particular attention being given to those insects with which the farmer and fruitgrower 
have to deal. A short course of lectures was also given to the students of the Winter 
with*Dairyingt0UCh,nK UP°n Fra’f"8rowingi Floriculture and Entomology in connection

, ... . , The studies taken up in lectures have been supplemented
as far as possible by demonstration and practical work, during the afternoons, in the 
orchard, vineyard, email-fruit plantation, garden, greenhouses, and laboratory. This has 
been found to be the most satisfactory way of imp easing lessons taught in the class 
and it enables students to acquire some degree of skill in the various operations in addi 
tion to the theories upon which the operations are based

Practical Instruction.
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AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Outbid*: Work. The regular work of this department, apart from that of teaching, 
ia of a varied character, and includes the care and management of: 1, Orchards; 
2, Vineyard; 3, Small-fruit plantation; 4, Vegetable garden ; 5, Lawn and grounds; 
6, Forestry plantations ; 7, Conservatories and greenhouses. The work undertaken in 
each of these branche» during the past year will be bn< fly hoted in the order mentioned.

1. Thk Orchards.

In the young o.chard set out a year ago, made up of apples, pears, plums, and 
cherries, the trees of most varieties have made an excellent growth during the paat 
«eason. The pear, plum and cherry trees were given a slight winter protection by wrap 
ping them in straw. This was thought to lie advisable in this latitude for the first winter, 
but now that the trees seem to have become established, no further protection of the 
kind will be given. So far all varieties have come through the winter uninjured.

The cultivation of the orchard 1-egan as early as possible in the spring, which stim
ulated a vigorous early growth, and although the land was cropped with oats, a strip 
three feet wide on each side of the trees was kept thoroughly cultivated throughout the 
season until about the middle of August, when cultivation was stopped to allow the 
trees to mature their wood.

All vacancies caused by the failure of trees to grow were tilled early in the spring 
The following additional planting was done with a view to finding out what can be 
accomplished in this section with some of the more tender fruits.

Quinces—20 trees, of 3 varieties : Orange, Champion, and Meech’s Prolific.
Dwarf pears—20 trees, of five varieties : Beurre d’Anjou, Bartlett, Clapp’s Favorite, 

Duchesse d’Angouleme, Flemish Beauty.
Peaches—20 trees, 10 varieties : Alexander, Barnard’s Early, Crane’s Early, Fitz

gerald, Golden Drop, Hill’s Chili, Ingold’s Mammoth, Longhurst, New Prolific, Tyrhurst
Upon our bearing apple trees there was an excellent crop of apples this year. Many 

visitors remarked that we had the beet crop of clean apples they had seen anywhere, the 
whole secret of which was that the trees were regularly and thoroughly sprayed. Seven 
applications were made of the combined Bordeaux and Paris green mixtures, and 
result there was comparatively little scab and very few wormy apples.

as a

2. Th* Vinryard.

This is not, and probably never will be, a good section for growing grapes, as the 
vines generally require winter protection, and as a rule only the earliest varieties get a 
chance to mature their fruit before the frost destroys the foliage.

Yet it is desirable that we should have vineyard enough to give our students practice 
in pruning, training, and caring for the vines, and to give information to the public as to 
what varieties can be most successfully grown in a section like this.

Our present vineyard consists of about 120 vines, which is altogether too few for 
our purpose, and it contains a number of varieties which are too late to come to maturity 
in this section. Already it has been found that varieties ripening with, or later than 
the Concord, do not mature a erop in more than one season out of four or five.

A new vineyard, which it is hoped will more nearly meet our requirements, was set 
cut last spring. It is made up of 680 vines, and contains the following 18 varieties, 
nil of which should ripen earlier than Concord :

Early Ohio 
Green Mountain 
Hartford Prolific 
.Teeeica 
Lindley 
Lady

Brighton
Brilliant
Campbell's Early 
Champion 
Delaware 
Early Victor

Moore’s Early 
Moore’s Diamond 
Massasoit 
Moyer 
Worden 
Wyoming Red
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like C ......... 8..
very dark ... 8 
like C ...■ 
likeC ... 
very dark 
dark .... 
like C ... 
likeC ... 
light red . 
like C ... 
like C ...
like O ... 
yellow ... 
like C . . 
like C ...

•mall.......
large ....

. V.F large.......

. F . large .......
8 . medium
2.- '"K®....... r . large.......

. 8.. small.....
• l • l82®....... r . medium

large.......
... 8.. email.......

8 large .......

K .

medium , 
F . medium .

Fir»t picking, La*t picking. ‘Color.

7

11
2
9.

10
5
1
8.
4

12

July 7 ..
n;
13...
7...

20 ..
18
13
7

16
ir>
18...
T...

I»
7 ..
7

Yield
I erSize. bueh.

(mince»)

Rank Rank 
m in

1898. 1897

Mammoth Clutter ...
Older..................
Gregg ..............
Souhegan .........
Conrath...........

HUbOTB
Ohio..................
Palmer.............
Gault................
Eureka .............
Carpenter's Early
Cromwell.........
Hopkins...........
Johnson’» Sweet

Varieties.

Turner ................
Shaffer.......  ........
Loudon ................
Marlboro' ...........
Columbian ..........
Royal Church ....
Clarke..................
Highland Hardy..
Cuthbert .............
Reliance...............
Brandywine.........
Ran cocas.............
Golden Oueen ....
Mansell ... .......
Thompson’» Early.

Yield 
per bush, 
(ounces)

"Abbreviations used : like C.-|ike Cuthlert ; S. = sjft; K.=tinn ; V.F.

Variety Test of Black Raspberries.

Rank Rank
in in Varieties.

1898 1897.

HORTICULTURE. 95

3. Small-fruit Plantation.

îo the small fruit plantation set out in the spring of 1896. there were quite a num
ber of failures, owing to the extremely dry weather after the time of planting The 
following spring all vacancies were filled with plants of our own raising, and during 
the past season the plants have made an excellent growth. All pruning was done early 
in the spring. Cultivation was begun as soon as the ground wai fit to work, and wm 
repeated after every heavy shower till the fruiting
i sPn.mi<îet Tsriefie* ,there excellent crop, considering the age of the hushes.
In the following tabular statements, full particulars are given regarding their fruiting 
this year and column two shows their rank for total yield in 1897. Six good represent 
ative bushes of each variety were selected, and the crop carefully picked and weighed, 
the yields given below being the average per bush.

season.

A large number of new varieties of raspberries, blackberries, currants and goose
berries have been obtained during the past two years. We are now propagating plants 
of these, and all others in our collection, with a view to setting a new plantation where 
plants of all varieties will be of the same age and growing under the same conditions.

Variety Test of Red Raspberrit s.
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1... .IPt-erl......................
... I Red Jacket..........
.. ; Downing ..............
... Houghton..............
... Champion ............
... Autocrat ............
... Crown Bob

Smith’s Improved
Keepsake..............
Industry...............
Whitesmith........
Dominion............
Triumph...............

7
1 1

12 ...

41.12 
30 87 
3t 21
31.66 
20 00
21.66 
17.29 
14 02 
10 44

Kittatinny . .................
Stone’ Early.....................
Taylor.................................
Western Triumph..........
Agawam............................
Gainor.................................
Snyder ...............................
Ancient Briton ..............
Lovett.............................

black

red

white

Lee’s Prolific .............
Champion..................... .
Naples ......................... .

North Star........... ....
La Versailles...............
Kaby Castle.................
Cherry...........................
Fay’s Prolific...............
Prince Albeit.............
Victoria .......................
Belle de St. Giles ....

White Grape...............
White Imperial...........

!..
2 .
3
4 .
6 .
6 .
7. .
8..
9 .

10..
IV.
12*

13..

large

small... 
medium

large ... 

medium

large.. 

large.

Variety Teat of Gooaeberriee.

Variety Teat of Currants.

•Abbreviations used : Firmness—M.= medium ; F. firm ; V.F. very firm. Size of fruit—9.=-»mall 
M.—medium ; L. - large ; V.L. very large.

....I light green..........

....i red .........................

.... light green..........

.... red .........................
... greenish white ..

.... • green .....................

....j greenish red ........

.... ! greenish yellow .. 

.... I red .........................
red
greenihb white
green......................
greenish yellow ..

Last picking.i First picking.Varieties.

3
—

Yield 
per bush, 
(ounces).

Rank Rank
in in 

1898. 1897.

Weight of 
60 berries

(oz.)
Color.Varieties.

j Yie'd
Size of berry, per bush.

(ounces).

Rank Rank
Color.Varieties.inin

1898. 1897.

1
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Variety Teat of Blackberriea.
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41.12 
»; HT 
31 21 
31 66 
2*1 'iO
21 M
i: 29 
14 62 
10 44
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cw.

RM. HORTICULTURE 97

Test of Varieties of Strawberries.

the results are given of a trial of 150 varieties. This year we have 219 varieties to report 
upon. The results of three years trials have shown many of these varieties to be of little

1 or,n° L8e’j l twenty, of the P03reet wew this year placed on our discarded list. On the 
other hand, the excellent yields maintained by some of our best varieties, enables us to 
recommend these with confidence to intending planters.

The treatment given in these experiments may be briefly outlined as follows • The 
ground on which the strawberries were planted was cropped the previous season with 
onions, beets, and carrots, during which time it was kept as free as possible from weeds. 
It was plowed in the fall after the removal of these crops, and top-dressed during (he 
winter with short, barnyard manure As soon as the land was fit to work in the spring 
it was plowed again, and put in as fine condition as possible with the harrow and roller 
The rows were then marked out four feet apart, and cross-marked with a fifteen inch hand 
marker. Twelve plants, of each variety were planted, each variety thus being given fifteen 
feet of a row. A space of thirty inches was left between the diflerent varieties in the 
same low, to avoid any mixing of runners.

Those of the plants that were of our own growing were taken from the plantation 
I set out the year before, which had not yet borne fruit. Such plants are much more vig 

orous and thrifty than plants taken from an old plantation which has fruited for 
I more seasons. one or

I a .T1™ planti"S. w®8 done by mPftns of a spade, which was thrust deeply into the ground 
and then pressed backwards and forwards. Into the cleft thus made the roots were spread 
out fan shaped by a quick slapping motion, and the soil packed firmly about them bv the 
feet of the planters. As soon as possible after planting the surface soil was loos, ned wi»h 
the horse cultivator and hand hoes, and thorough cultivation given through thewas
season.

All blossoms were picked off the first season, so that the plants were not allowed to 
exhaust themselves in the production of fruit. All runners were allowed to set formine 
wide-matted rows, but each variety was confined to its own fifteen feet of row. *

After the ground had frozen hard in the fall, it 
manure, which helped to hold the

lightly covered with long strawy

This kept the berries clean and retained the soil moisture while the crop was ripening” 
In the following tabular statement the varieties under test are rank'd in the order 

"™r,rld- ? 80;ue caa,.B •“ o* the plants set did not live; where only one or two 
failed, this would not materially alter their yields, particularly in the case of the free 
running varieties as their runners filled the fifteen feet of row alloted to them The 

I 5,Pateat nu™ber °[ failures were among the newly added varieties which came from a 
distance. Many of these will, no doubt, make a better record next year, when their yield 
will be from plants of our own growing. The number of plants which lived is mentioned 

# .kaCr .™rlety.’ 80 that allowance may be made for some good varieties, which 
of the failure of some of the plants, stand low on the list.
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6.7526# 7ji »
2..3 75I K
25#. 00 S
206.75; F 
204 75 M 
lils.00 K
197.00 S I! 8 10 OO 
106. 50 K U U 7.25 
191.80 K C M.S6
','.«>00 SUS 18.50 
181.25 .8 IL 8 10 25 
181. o F ; 12 75
179.00 M I 
17# 25 K DC 11.00
177.76 F lUC 19.25
177.75! MIC 6 00 
176.00 M L S 6.76 
175.00 VF UC 8.25
170 26 8 K 8 00
169.75 K UC 6.75
166.00 S C 12 00
164 00 K UK 6 00
162 60 8 L 8 11.75 
162.00 sUC 7.00 
161.261 MS 7 60 

U K 11 25

13.25 
12 75 
6.76 

14.60
4 00

8.00

161.00. F 
169.76 F 
158.75 F 
158.60 F

HC 7.26
U 726

DK 10 25
156.25i MC 8 60 
154.00, F HC 8.76 
153 50 F L K 6 60
144.25 M K 11.00
142.75 FS 8 76
141.76 M C 9 50
140 60 F C 11 00
189 75 F UC 7 OO
138.00 FC 6 00
188.00 FO 7 75
136 25 S C 6 26 
136 00 F L K 13 00
135.75 8 U 8 9 75
135.25 MUS 9 00
184.75 V K UC 9.60
134 75 F IU C
133.26 F | C
126.25 M L 8 8.26
121 25 8 L S 7 60
124.00 S U K 7 76
123.60 S UK H.75 
123 35 F DC 11 60
122.50 F ID CI 6 00
122 25 F C I 9 75
121.26 F UC 10 75
120.25 \l C | 10 75
119 25 F UC 9 26
119 25 F UK 4 75
118.25 S | C 10 26
118 .2 3 F I C 9 00 
118.00 F D K 6 50 
118.00 F 1 C H 00

11 26
10 50

<ZSl 7.4

U
E3

I &-
|

t rs 75
I= IJ

z •>■î. -

17 July12 10
1612 10

10j
10|

12 19
11 18
12 10 17
12 1310
11 10 18
12 10 16
12 10 16
12 10 17
10 10 13
9I 10 

12 10
18
13

11 10 18
11 159
12 “ 61610

7 1510 #
10 “ 6 

“ 8
” 8 
“
“ 4

17l-
12 » 
12 10 
9 10

18
13
18

12 1510
i 12| 10 
i 12 10

12 10 
12 10

18 « 11 
17 “ H
13 “ 8.

“ 6|22
11 17 #10
11 “ 4

” 61 
<■ 6I

“ A|
“ 8

10 13
12 1.1
12 17
12 10 
12 10 
12[ 9
12| 10 
12 10

17
22

“ 8l 
" 8
•• 6

22
22
îll

12 “ 6
“ 4

î»10;
11 lu 13

18| “ 612 10
12 “ 68 15
12 “ 6 

“ 6
9 16

10 9 17
10 o 13 4
11 10 “ 6 

“ 8
13

12 17o
12 10 
12 10

18 r
“ 616

11 “ 61
“ 4!

10 18
11 10 18
11 20 “ Il 

20 “ Il
9

11 10 
12; 10 17 “ 4

“ 8 
“ 6 
“ 6 
“ 8 
“ 6

12 9 18
1012 161

12 10 16
11 6 19

7 159
12 10 13 fi
12 10 151 “ 4

M " 8
17 “ 8;

12 10 20
12 10

9 812 13 #

1 2 13 Stone's Early ____
... Clyde....................................

3 Edgar Queen ......... ..
6 Standard .....................

.... Glen Mary .......................

.... Saille....................................

.... Hunter .............................
8 16 1 Waitield ... ..............
9 461 311 William» ...........................

.... I Mammoth .......
11 ..................Ane, y’» Seedling .,
12 3 6 Saunders . .....................
13 60 14 Boynton .............................
14 9 .... I Hw» ................................
16 72 67 Marshall ...........................
16 49 41 Chatlie................................

• • Lincoln................................
.. Irene....................................

19 19 35 Prince of Berries..........
20 44 34 Splendid .... .................

I Ridgeway............................
Wesley ...........................
Dominion .....................
Sjvcflty ••••• ••••••••

33 Tennessee Prolific.. ..
iliant....................................
Burt ..................................
Manchester .......................
( Ihio Centennial ......
Naomi ................................
Satisfaction.......................
Holland .............................
Little’s No. 39 ................

34 36 22] Belle ..................................
35 66 70 Nehring’s Gem ..............
36 29 16 Lovett ................................
37 83 2 Afion ...................................
38 14'.... Liddls ................................
39 95 88 Watson ..............................
40 26 15 Seedling A .......................
41 6 62i Woolverton.......................

.| Sunrise................................
43 8’ 9 Haverland ...................
44 IS1 26 Jocumla Improved ....
45 119 29] Martha................................
46 21 87 Northern ..............
47 89 .... Thompson’s No. 40 ..
48 78 60 Sunnyside..........................
49 85 6U Timbrell ...........................
50 74 50 Equinox ..............................
51 ..................1 J. C. Hale ..........................
62 25 58 Pr nceton Chief..............
53 105 11 Greenville..........................

..I.... Early Idaho ................
55 94i 90 Jersey Queen..................

Sawlog ................................
Beder Wood .....................
Gov. Hoard......................
Hatch Expt. Station 24
Brandywine.......................
James Vick.......................:::

2 .... 
3 42
41 67
fi
6
7

10

17
18

21
22
23 11
24 80
251 1
26 ....

63

271
281..................
29 35 64
30 ....I....
31
32
33

42

54

166
57 621 86 
68 911 73
69 4.',

60
61

Variety.

Test of varieties of Strawberries.
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Tji S Ij
75 K L 

.00 S I. 

.75 F 
75 M 

.00 F 

.00 S II 8 

.50 K UU 

.50 K C 
00 S L 8 

.25 8 L 8
. (i f
.00 M l 
25 K DC 
.75 V luC 
.75 M I C 
.00 M L 8 
on V F U 0 

126 8 K 
1.75 F U C 
.00, 8 
00 F L R 
50 8 L 8

1.00 sue
.25 M

<'

8
U K00, F 

1.76 F 
1.75 F 
1.60 K

BO
0

UK
1.25; M C
1.00, F BC
I 50 F L K
1.25 M R
1.75 F S
.75 M C
150 F C
1.751 F UC
1.00 F C
1.00 F O
i 25! S C
>00 F L K 
».75 S I. 8 
>.25 M L 8 
1.75 V F UC 
I 75 F |U C
1.26 F I C
> 25 M L 8

L SI 25 8
1.00 G K8

U K1.50 S
125 F DC 
1.50 F U CI 
J 25 F|C| 

F l)C 
).25 MCI 
125 F 11) C 
125 F DR 
<25 S ! C 
1.25 F I C 
<00 F DR 
<00 F C

1.25

G. 75
13.25 
12 75
6.76

14.50
4 00

10 00
7.25

18.26 
18.50 
10 25 
12 76
8.00

11.00
111.25
6 00
6.76
8.25
8 00
6 75

12 00
6.00

11.75
7 00
7 60

Il 25
7.26
726

10 25
8 50
8 76
6 60

11.00
8 76
» 50

11 00
7 00
6 00
7 75
t> 25

13 00
9 7">
« 00
9.60

11 26
10 50
8.26
7 50
7 75
«.75

Il 50
«00
9.75

10 75
10 75
g 26
4 75

10 26
9 00
6 50
« 00

Z
■I 5

a
S? *ilVariety.
VEO 4, 2*i fts U .31

z >

ozs | on.

Kentucky..................................
Fountain ...............................
O.tegn ......................................
Hayden ..................................
Great Pacific......................
l’arm King.............................
t.ady Kuek.............................
Eureka ......................................
Wm. Belt ...............................
lamia...........................................
Kansas Prolific....................
Orange County .. .............
Kdith .................. .....................

4 ISi-el ...........................................
67 Mary...........................................
.. Parry...........................................
68 Uaughell'e No. 2....................
.. Carrie.........................................
62 Aroma .....................................
85 Alpha...........................................
. Sparta ......................................

47 Van Deman...........................
.. Cruse's No. 9.........................
.. Bouncer......................................
■ ■ Leviathen..................................
19 Gandy ....................................
40 Isabella ....................................
.. Thou pson's Late................
.. Tubbs ..................... ............

Prize...........................................
Westlawn ...............................

42 Howard’s No. 41....................
.. Phipen .................. ..................
91 Parker Earle .........................
30 Robinson ...............................

Princess.......................................
Mrs Cleveland.......................

77 Fremont ................................
56 Dayton......................................

7 Barton’s Eclipse....................
Oberholtzer No. 2................

38 Enhance ..................................
.. Beede’s No. 1 .......................
.. Champion of England....
.. Longfield..................................
.. Michigan ..................................
80 Scarlet Ball.............................

Maplebank .............................
Victor Hugo.............................
Annie Laurie.........................
Enormous................................

106: Anna Fore»t.............................
37 ... ! Gandy Belle ...........................
47 63 Snowball .........................

....I World’s Champion...,
231 Gertrude .......................

1 66 32 Ur. Arp ......................... .
1 .................. Sharpless .........................
1 89 71 Beauty................ ... . .
121 90| 28 Crescent .........................
122 28 .... Beebe ................................
123 1011 41 Smith’s Seedling ....

8 23 20 July 6
8 24 16 “ 6
9 211 18
8 17i 16

10 20 13
8 17 13
8 21 17
7l 21 17|
6 20 151
71 23 ! 18
7, 20 15

9 9 20 lftl
8 7 24 18|
« 7 20 17

10 6 21 20
10 7 20 17
10 6 20 16
8 9 17 17
8 10 25 18
8 10 16 18 

101 4 16 13 ’S 4|
9 14 13 June 30.

171 13 July 4l
20 17 “ 6
23| 17
17 17

12 D7.00 M i 
116.00 F 
116.50 M 
115.00 8 8

“ 4 114 00 M C
“ 4 114.25 8 L S
“ 4 114 25 M C
“ 8 114.00 8 L 8
“ 6; 11.8 75 M C
“ 6' 113 00 F B 8
“ 4I 111.76 M C
“ 4| 111.60 F C
“ 8' 110.75 S C
“ 6 110.25 F DC
“ 8| 109 76 V F L R
“ 6 109 00 8 L 8
“ 6, 109.00 S DC
“ 61 108.76 MLS
“ 4 108.60 F L 8
“ 4! 108.25

75

75

00

25
76
25
60
76
60

.1 121
11 “ 6 

“ 6
26

» 26

u
101 12| 26«1 11

127... 2611
67 11 0011

12
63 12

114 12
12

68 12
12

17 12
112 12 H L K

12 108.00 VFIH1 
108 00 F DC
107.60 M C
107.26 F D C

“ 6 107 26 SLR
“ 4| 107.26 F

16 “ 4 107.00 F
106.75 M DC 
104 251 SLR 
ms50 F UR
102.60 F DR
101.76 V r I) C
101.60 F C | 
100.26J F DC
99 00 8 DR
99 CO M I) C
98.751 F C ! 
97 60 F C 1 
96.601 8 
95 75' F
95.50 F
95.26 V F
93.761 F
93.50 S

13 “ 4 9.3 26 F D C
20 “ 8 93 00 F UC
24 “ 8 92.76 F iL R
18 •' 6 92.75! F DC
13 “ 6 91.76 S IDC
17 ” 6 90 751 F DO
171 “ 4 90.25 M IB C
18j “ 2 89.00 F |L 8
13 “ 6 87.25 F DC
16l “ 6| 86.60 F C
171 “ 6 86.50| 4 DC
181 “ 4 86 00] F C

85.60 F C
6 .8V25 M U S

84.26 F | C
81.26 F C
84.00 8 L C
83.50 SLR

12 12 9
12 7

2640 9 76
9| 7

10 9
«! 8 
8 9

12
12

li.t 12
10 12 20

m8 9 21 18 “ 6
“ 4
“ 4
“ 4
“ 4
“ 6
“ 6
“ 6
" 6
“ 9
“ 4
*' 4
“ 4
•' 6
“ 4
“ 4
“ G

13 18 8 8 16 13 7633 6
82 ...

12 H 7 16 18
11 10 8 20 15

31 12 9 6 20 17
1012 9 23 17

94 10 9 6 17 13 2570 12 10 7 20 18 
23 17

76I 12 
’ 12 

12

7 8
9 111 8 17 13

9 20 16
11 10 9 20 13 8 7610 10 8 17 17

Mi» 12 10 6 24 20
11 10 9 20 17
12 10 9
12 10 10

20 17 60
23 18 0010 8 8 16 2612 8 « 23

81 12 7 ii 25 2612 0h 25 768' 610 19
12 10 
9 9

9 26 5020 ... 8 24 11 25 
11 26

86 12 8 7 20
10 7 5 21 9 0012 10 6 19 « «0116 ... 

117 75
8 8 . I 25 11 2612 10 9 14

12 8 7 “ 61 
21 18 •• r
16' 13 “ 4
14 18 July 4
20 16 “6 
14 13 June 30

23 20 26
9 8 9

12 10 10 7511 9 9
12 8 9
12 10 7

Test of varieties of Strawberries.—Continued
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ou.ozs.

OU)13 July 4 
13 “ 4
17 “ 2
13 " 6
15 “ 4
15 “ 6
17 “ 6
13 “ 4

83.50 F
83 50 8
81.00 K
81.00 1
80.75 K DC 5.26
80.75 F l) C| 8.00
80.00 F I) K 10 25
73.60 F L S 8.00
73.26 F UC 8.76
78.76 M 8 1 9.50
78.60 F LK 8 00
78 50 F C I 10 75
77.50 8 L S fi.OO
77 26 M 8 l 6.60
77.00 K C ti.CO
76.601 S l) C 9 60
76 25 FC 7 26
76 50 F C 8.60
76.25 F L 8 11.60 
74.76| M C 7.60
72.76 F C 6.60

7
926' 9
6.268
6.758

9
6
t
7'

15 “ *\
“ 6 
“ 4
“ 4'
“ 6 
“ 4
" 4
" 4
“ 4
" 6

?m 17
8' 16
8' 15
9 18
6 16

16
9 13
7i 17

16
8 15 4

13 “ 4
18 “ 4
13 June 30 
13, July 4, 
13 June 30 
13 July 2

9
9

72 26 F |D H 3 25 
72 50 F I C 10.00
71.60 S .DC
70 26 SLR

“ 4 68.76 F | C 9 76
" 2 6<00! F DC 7 60
“ 6 67 50 F D 8 4.76
“ 4 67.00 F C 7.00
“ 4 66.75| F C 12 00
“ 4 66.50 F DC 9 75
" 4 66 25j 8 C 9 50
“ 4 65 60, F B S' 6.50

65 25 F D C| 9.00
65.00* F UC 6.75

“ 6 64.25 V F L 8 7 75
“ 0 61.00 M ID C 6.60

61 64.00 8 IL 8 7.26
15 “ 4 , 62.50 8 IL 8 10.76
13| " 4 62.00 8 DK 6.75
13 June 30: 63.00 M L K 3.60
13 July 2 61.60 FR 3 75
17 “ 4 68.60 8 C • 9.60
16 “ 4 68.26 M DC 7.25
16 <‘4 68 00 M Cl 6.50

68 00 S IDC 9.50
66.60 MLR 4 25
65.76 8 |
65.60 V F.
64.00 F Idc
52.76 V F D 8 7.75
62.00
62. CO
61.60 
61.26 
61.00 
60.60 
60.00 
49.60
48.76
47.76

il
6

6.607
8.768

9 15
15
16 
13 
16 
18 
15 
13

91

8
9
6
4
7
li :: 4*:16
8' 171
8 22
h 16
6 17
8
8
9
5
4
0
7

171 " 6 
18 “ 4

8
7

10 13 “ 4 
“ 6 
“ 6 
" e; .. 2 
•• 4 
“ 4 
“ 4 
“ 4 
•' 4 
“ 6 
“ 6 
“ 6 
“ 4

6.75
7.005 20
5 0019

7 20
8 17 C 0.26
7 11 L K 4 00
9 13 ne 6.60
8 17 8.60L S
6 15 DC 10.60
8 13 L R 660

17 6.60DR
22 L R 7.25
17 7.76UC
17 DC 19.00

J

Variety.
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Teat of varieties of Strawberries.—Continued.
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" 415
16 4
16 “ 1

“ 416
16 4

“ •20
17 4
17
941 “ 6
16 4
17 “ 6
17 4.. 217

June 30 
July 6

13
16
15 2

“ 416
13] June 27 
18 July 4 
13 June 30

“ 301»
16 July 4 
18 ,e 2
19 4
16

July22
22

July20
13
17
13
16
17
13

) K
) S
) K

Fi
i F DC 
i F U C| 
l! F UR 
) F L S

DCS F
8 |

L R
S M
> r

<•? *
I. s) s

V M 8 1
) F

DC1 S
> F C
) F V

F L 8 
M C

>

6 F ('
5; F nit
0 F C
0 S lie 
;> H L K 
5 F i C 
D F IDO 
It; F D 8 
0 F C
M F O
I) F Ü C
6] S f
OF B 8 
5 F 1» C| 
O1 F DC
5VFL8 
0 M IDO 
0 S L 8 
0 .8 II S

DR0 s
1. R0 M

0 F R
0 C8

DC0 M
('Mn

0 S DC
MLR0
8 |6

0 VF, 
of DO 
6 V F D 8

('0 F
0 8 I. R

DCO F
61 M L 8 
O F DC
0 M L R
O F DR
0 M LR
6 F DC
6 8 DC

47.60
44.50 
43.00 
41 60
41.60
40.60
38.76
38.76 
37 00 
36.r0 
36.00 
31.26
28.60 
27.25 
27 00 
25 60 
23 60 
21.00
20.75
20.50 
20.60 
19 00
18.75
16.76

DR

DC
LR

Idc
ID R
IL 8

DC 
I C 
DC

DC

'DC 
DC 
DC 

]L 8

('

C

P.l
DC

('
DR
DC

|DC|L 8
L R
DRV, 50
w16.50, 

13.26: 
12 60

DR
D C

10.60 a
LR8 25

6.78 DC
0.76 DR
4 25
400

DC3.26

8
5
6
6
8,io|
0
3
7
6

10
8
4
8
8

10
2
6
3
7
2
4
9
3
4

10
6
6
8
3

3
2
4
4

nze.

6.26
426

10.00
0 25
8.60
3.50
9.26
7.26

13.60
10.50
6.00
6.75
6.00
3.00
7.00
4.50

201 7.00
1.75
6.00
7.00
7 00
8 00

207 6.26
900
3.60
1.76

211 5.60
4.00
6.00
350
6.60
3.00

217 7.00
6.00
3 00

By the term “ vigor of growth ” is meant the ability of the plant to send out runners 
and make a full matted row. On ordinary soils the most vigorous varieties, graded ten, 
might well be planted two feet apart in the row and yet make a full matted row.

Strawberry rust (Spharella fragarice) may be prevented or held in check by spraying 
with the Bordeaux mixture ; but in our experimental plots the plants were not treated, 
our purpose being to find out the susceptibility of the different varieties to the disease. 
By reference to column 6 it will be seen that many of the most productive varieties are 
the most susceptible to it,

The date of bloom, as noted in column 9 should be carefully noted by planters who 
wish to select bisexual varieties to fertilize the bloom of pietillates. The former should, 
if possible, be a little earlier than the latter, to insure the fertilization of all early blossoms.

The yields are recorded in ounces, this having been found to be the most accurate 
method of recording results. The yield in boxes may be approximately ascertained by 
reckoning sixteen ounces to a box.

The abbreviations under the heading “ Firmness ” are :—F., firm ; V. F., very firm ; 
M., medium ; S., soft ; V. 8., very soft.

Those under the heading “Color" are :—R., red, S., scarlet, O', crimson, and the 
qualifying adjective, L., light, D., dark.
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Tests of varieties of Strawberries.—Concluded.

Variety.

i /<
12 Chair........................

.... Gillespie...................

.. Mineola.....................

.... Bismark.....................
94 Auburn.....................

.... Leroy....................... ..

.... Kvaua..........................

.... Uroe Lombard....

.... Hunn .......................

.... i Cameronian............

....[ Brunette...................

.... Huntsman.................

.... Hunt's No. 3 .... 

....I Meek's Early ....

., . Scarlet Queen ....

....I Columbian ............

.... Edward’s Favorite 
.... Steven’s Early 
.... Pres. Carnot . ....
.... Slay maker ..............
.... Ocean City ............
.... Oriole .......................
.... Quality.....................
.... E. P. Roe................
114 Wentzel....................
.... White Novelty ..
109 Regrna .....................

....I Laxton’s No. 1 .

.... I Beecher.....................
104 Price .........................
.... Wilson .....................
.. .1 Westbrook ............
103' Accomack................ .
.... Allen......................... .
... Gunton Park .....
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la*t
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71 00 
«0.76 
68.60 
67 60 

I 66 76 
64 00 
62.60 
62 60 
47 00 
46.76
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8
8

11 ....
11

8
8

“ 11

Early Varieties.
is

5. Vegetable Garden.

The plot of ground known as the vegetable garden is five and three-quarter acres in 
extent. Formerly nearly all of this was required to produce vegetables enough to supply 
the needs of the College. Since, however, the garden has been mnderdrained, subeoiled, 
and a system of close cropping and rotation of crops adopted, we have been able to devote 
four-sevenths of this area to our strawberry tests, and still grow enough on the remainder 
to supply an increased demand from the College.

In order to carry on systematically a rotation of crops, the garden has Veen divided 
into seven equal-sized plots. The crops grown on each plot is mentioned below, with a 
few particulars as to its condition.

The comparative size of the berries of the different varieties can be most accurately 
recorded bv giving the weight of fifty average sized berries. To ascertain this point the 
weighing of each variety was made at its midseason for fruiting, that is at its fourth or 
fifth picking

In colums 2 and 3 are given the relative positions of those varieties fruited in 1896 
and 1897, which had a full or nearly full stand of plants. The great change in position 
of many of these shows very clearly how little importance should be attached to the results 
of but a single test. It is only by the average of a number of trials that we can arrivent 
a reliable estimate of the value of a variety.

Early Varieties. In the following table a list is given of the ten varieties which 
gave the largest yield for the first week ending June 20th :
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Late Varieties. In the following table a list is given of the ten varieties which 
gave the largest yields after July 1st :

1 Sadie _____
2 Van I Inman
3 Parie King .
4 Splendid
6 Sparta..........

Kossuth....
7 Beder Wood
8 Smelt zer ..
9 Glenfield ...

10 Sunriae.........

6
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20
82
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67
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Late Varieties.

Edgar Queen 
Scarlet Ball...
Holland..........
Little’» No. 30 
Ridgeway ... 
Dominion ...
Equinox...........
Belle.................
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Plot No. 1 Early Potato*» and Sweet Com. These crops are gross feeders and 
readily make use of the decaying vegetable matter left in an old strawberry bed, which 
they follow every year.

Plot No, 2. Strawberries kept for the second crop. On the 10th of July, immed
iately after the last picking of berries, the old bed was turned under, the ground worked 
fine, and the following mixture of seeds sown for a leguminous catch crop : 1 bas. horse 
beans, 1 £ bos. Prussian blue peas, and 8 lbs crimson clover per acre Before these were 
turned under in the fall they had grown as follows : Crimson clover, 6 to 8 inches ; 
horse beans, 2| to 3 feet ; peas, 4J to 5J feet. The horse beans stood erect and held 
up the pea vines until they were about 3 feet high, thus enabling the clover to get a good 
start.

A heavy crop of this kind, obtained without the loss of any regular crop, should be 
an economical method of adding fertility and friability to the soil.

Plot No. 3. Strawberries bearing the first crop of fruit. It is upon this crop that 
our record of yields is reported.

Plot No. 4. Strawberries, new plantation containing P20 varieties. These were 
planted this year on the 3rd of May. An extra good stand of plants has been obtain» d, 
which promises well for our variety test next year.

Plot No. 6. Vegetable crops grown for the bulbs or roots, such as onions, beets, 
carrots, parsnips, and salsify. Upon this plot a'l seeds were sown as soon as the ground 
could be worked in the spring. All of these crops were excellent, the root crops in par
ticular being heavier than they have been for years past.

Plot No. 6. Cabbage, cauliflower and celery. The plants for these crops are first 
grown in seed beds or frames and are transplanted later in the eeason. These crops 
aflord an excellent opportunity of easily cleaning the land for the crops of the preceding 
plot, which will be grown here next year. The celery and cauliflower were, without 
exception, the finest this year that we have ever grown.

Plot No. 7. Upon this crop were grown all of the vine crops, such as peas, beans, 
cucumbers, citrons, pumpkins, squashes, and tomatoes. All of these crops this year were 
above the average.

Test op Varieties op Tomatoes.

In view of the growing importance of the tomato crop, not only for home use but 
for canning and export, we conducted this year a small variety test with tomatoes ; and, 
although but eleven varieties were included in the test, yet these are among those most 
commonly grown.

The treatment given may be briefly outlined as follows : The seeds were sown in 
flats in the greenhouse about the 1st of April. When the seedlings were about two inches 
high they were transplanted into boxes 1 ft x 2 ft. x 3 in. deep, twenty one plants being 
set into each box. Care was taken to give them plenty of light, moderate heat, and to 
avoid excessive watering The plants were thus kept vigorous and healthy and were 
not spindly or sappy. Early in May the boxes were set out in cold frames, where the 
plants were gradually hardened off by exposure to outside conditions whenever the weather 
would permit of it. Thus hardened, they were ready for planting as soon as our cold 
climate would allow. Every week a sharp knife was used to cut the soil in the boxes into 
blocks, making each plant well rooted in its own block, so that very little earth fell away 
from the roots when the plants were set out.

Planting is not usually safe here before the first week in J une, and even after that 
this year we had to lay the plants down and cover them with the boxes to protect them from 
frost. The plants were set five feet apart in rows six feet apart, and were cultivated fre
quently to stimulate a rapid growth. As soon as the branches were long enough they 
were spread out in every direction and pressed close to the ground, in order that they 
might obtain all the soil heat possible. This we consider an impartant factor in obtaining 
early ripening, as the soil is utually from ten to fifteen degrees warmer than the atmos
phere.
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Thirty five plants were grown of each variety, seven of each being selected for the 
test. The yields recorded below are the average per bush from these seven planta

Variety Test of Tomatoes.

Ai
Boulea
Raspai
fant. 
Rod rig 
Pink—

Ci
the foil 
Beckwi 
Pink G

Gl
less, a |

passed, 
attract 
Abbe] 
and 8.

11

1

T1
Fores ti 
difierei

•Abbreviations u«ed :—K. rough ; S.—soft; M.— medium; 8,—smooth; F.—firm; V, 8. very 
smooth , V. F.—very firm.

6. Laws and Grounds.

Much has been accomplished during the past year in the way of permanent improve
ments on the lawn and grounds. A much-needed new drive has been made at the rear of 
the gymnasium ; both sides of the long main drive on the east side of the grounds have 
been paved with cobble stones to prevent washing during heavy rains ; screened gravel 
has been applied to main drives, to put them in good condition ; a lot of levelling, grading, 
sodding, and seeding has been done about the new reservoir, at the back of the old green
houses, over settled drains, and in a number of rough places on the grounds.

Colored'

Connect

DakatoThe concrete walk laid along the side of the front main drive has been a great con
venience in getting from one building to another, particularly in wet weather ; and it has 
been the means of materially improving the condition of the green sward surrounding the 
buildings by lessening the walking and wear upon it.

Some additional planting has been done in the shrubbery clumps ; and a bed of 
was set out last spring, containing thirty of the leading varieties of the hardy hybrid 
perpétuais. This collection, it is hoped, will in time give students and visitors some idea 
of the most desirable sorts for the adornment of grounds.

Geranium*. In last year’s report descriptive notes were given on about seventy 
varieties of geraniums for bedding. Since then our collection has been increased by 
about 200 varieties, obtained from some of the leading growers on this continent. All 
of these were grown side by side this year in our trial plots, and careful notes on them 
were taken throughout the season, a summary only of which can be given here, by 
mentioning seme of the most desirable old sorts and some of the most promising new 

Most of those mentioned in our last report as having given the best results have 
maintained the reputation there given them, and may again be mentioned here. These 

follows : Scarlet—Geneial Grant, J. J. Harrison, Alfred Tennyson, Alfred Maine 
and Prokop Daubec. Crimson—8. A. Nutt and 8am Sloan. Magenta Crimson—Adrien 
Corret. Pink—Madonna and Mons de la Rue. Salmon—Mrs. E. G Hill and John 
Good. White—La Favorite and White Swan. Bronze-leaved—Maréchal MacMahon.
Silver-leaved—Mad. Saleroi. Golden leaved—Crystal Palace Gem.

Indiana

Iowa ..

Kansas

Missouri

Nebrask 

Pennsyl 

South C
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Texas..
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Varieties of tomatoes.

Paragon ....................
Atlantic Prize..........
Early Ruby ............
Golden Queen..............
Earliest of All..........................
Dwarf Champion....................
Aristocrat. ............................
Buckeye State ........................
Ignotum....................................
Livingstone's Beauty............
Honor Bright..........................
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States.

Among the moat promising of the new w ietiee are the following : Scarlet—M. A. 
Bou leans, Garden Director, Ville de Poitiers, W. P. Simmons, Aoeton, Director Msrmy, 
Km psi 1 Improved, G. Morel, M. A. Borie Aine, Marvel, Wm. K el way and W. A. Ch«J- 
fant. Rote—Phalene, Comte»se de Castries and La Oontable. Salmon -Mrs. A. Blanc, 
Rodrigue, Blanche Moulas, Ruy Bias, Beaute Poitevine and Robt Roland Gosselin. 
Pink—Mary Hill. While—Mad. Buchner and Alpine Beauty.

Colmuet. Out of thirty named varieties of coleuses, grown in our trial plots this year, 
the following dozen have proven the most satisfactory for bedding purposes : Alhambra, 
Beckwith’s Gem, Blackbird, Burning Bush, Firebrand, Firecress, Golden Bedder, Mosake, 
Pink Gem, Paroquet, Rob Roy and Shah.

Gladioli. The gladiolus is seldom classed among the bedding plants ; but, neverthe
less, a good collection of these beautiful flowers in full bloom makes one of the most attrac
tive eights to be seen out of doors. And as an open air cut flower the gladiolus is unsur
passed. Out of about 150 of these grown this year, the following were some of the most 
attractive: Diamant, E. Souchet, Jubilee, Magenta, Magician, Sunshine, The Queen, 
Abbe Roucourt H. Veitch, M. de Vilmorin, Pacha, Dr. Regel, Goliath, Mrs. Beecher 
and S. Pellico.

7, Forkstry.

The forestry experiment, in co-operation with the United States Department of 
Forestry, which was started last year, has been continued this year with seeds of nine 
diflerent species, received from fourteen States.

Germination and Growth of Forest Tree Seedlings.

Colorado

Connecticut

Dakato

Indiana

Iowa

KansM

Missouri

Nebraska

Pennsylvania . 

South Carolina

Tennessee........

Texas................

Virginia ..........
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Abbreviations used v. g.—very good, where seemingly all of the seeds sprouted.
g.—Good, “ *1.— t—*1.- “
m. —Medium, 
p.—Poor,

v.p.—Very poor,
n. — None,
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........ 6 8 13.7
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189" 189* 1897 1898
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berry.

1898

6 4,17.4 ............... 6 0 17.0
....... 1............... 4.2l 9.0

White ! Green 
aah | aeh
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elder.

I
1897 1898 1897 1898 1897 1898

State».

Alabama .....
California.......
Colorado.........
Connecticut ...
Iowa .............
Illinois ..........
Kansaa ..........
Kentucky ...
Nebraska .......
North Carolina
Ohio ..............
Oklahoma.......
Ontario..........
South Carolina 
South Dakota . 
Texas.........

Inspection op Fruit Experiment Stations.
In adcition to my Oollege duties, I have been responsible for the inspection and 

oversight oi the work of the thirteen Fruit Experiment Stations now established in 
various parts of the Province, all of which were visited this year and were reported upon

Our collection of greenhouse plants has been increased year by year by additions 
from various sources, until it is now one of the finest and most extensive in the country, 
And it aflorde students and visitors an excellent opportunity of becoming familiar with 
a great number of useful and ornamental species.

Probably the finest floral display of the year in the greenhouses, is during the 
Chrysanthemum season. Our Chrysanthemum collection now numbers about 225 
varieties, and includes all of the most important types. With a view to getting a con
census of opinion as to the most desirable varieties of the different types, the students 
were asked to go carefully over the collection when it was in full bloom, and make out a 
list of the varieties they would prefer for a home collection. In the lists sent in, as many 
as 90 different varieties were mentioned, the following being the most popular :

Japanese.—Philadelphia, Harry Sunderbruch, Maud Dean, Heron's Plume, Mrs. W. 
H. Robinson, Viviand-Morel, O. P. Basset, the Queen, Mrs. L. Allen, Autumn Glow, 
Georgina Pitcher, Pitcher and Manda, Waban, and W. H. Lincoln. Japanese QuiUed 
—lore, L. B. Bird, Kentucky, Mrs. W. H. Rand, Helen Bloodgood, and Good Gracious. 
Japanese Hairy—Mrp. Alpheus Hardy, Leocadie Gentils, R. M. Grey, Louis Boehmer, 
and Beauty of Truro. Chinese—Mrs. L 0. Maderia, Ideality, Cupid, Mrs. Col. Goodman 
and Major Bonnaffon. Anemone—Antonins, Falcion, Surprise, Condor, Mad. Robt 
Owen, John Bunyan and L. -cartes. Pompons—Rose Travena, Golden Fleece and Black 
Douglas. Single.—Eucharis and Framfield Beauty.

8. Greenhouses.

The percentage cf seeds which germinated was very low, owing, no doubt, to the 
drying which the seeds received before they were planted in the spring If they could 
have been received and planted immediately after they were gathered much better results 
would have been obtained. The preceding table ahows the States from which seeds were 
received, the species from each State, the amount of seed which germinated, and the 
average growth in inches of the seedlings the first year.

The seedlings of last season’s growth were taken up early in the spring, and trans
planted into nursery rows. The following table shows the average height of each species 
at the end of last season, and at the end of this. It will be seen that the walnuts, in 
most cases, were taller last season than this, which is due to their checked growth, after 
freezing down to the ground last winter.
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to the Hoard of Control. These trips were made at different times during the 
from Jnly to October, in order to visit each station at the most opportune time for seeing 
at maturity the particular kind of fruit grown there. At each station there is now an 
extensive collection of varieties of the fruits under test. The new plantations are 
becoming well established and valuable reports on the work are now being published, a 
full account of which may be found in the annual report of the Stations.

Oo-Operativr Fpuit Testing.

summer

The co operative testing of small fruits, begun five years ago, in connection with the 
Experimental Union, has now become a work of considerable importance, and entails a 
lot of corres|iondence and office work upon this department. We have now on our books 
the names of about 600 persons to whom plants have been sent for co-operative testing 
during the past five years. During this time we have distributed 1,020 gooseberry 
bushes, 1,200 currant bushes, 1,660 blackberry bushes, 2,400 raspberry bushes, 2,400 
black raspberry bushe», and 9,840 strawbeiry plants, making a total of 18,420 plants. 
The interest in the work is rapidly increasing, as may be judged by the constantly 
increasing number of applications for plants. For the past two years we have had twice 
as many applications as we could supply.

In order to give all a chance, and yet deal justly with all concerned, the oircnlers 
offering plants for trial last spring were sent out at intervale of about a week (1) to paid 
members of the Union, who are of course entitled to first choice ; (2) to those whose 
applications arrived too late to entitle them to plants last year ; (3) to all past experi
menters who have duly reported on the plants sent them ; (4) to any others who might 
wish to join in the work.

The plants were then furnished in the order in whbh the applications were received 
until the supply was exhansted. Instructions for conducting the various teste were sent 
to each experimenter before the plants were sent out lrom the nurseries, and blank forms 
were furnished upon which to report the results. The reports upon the growth of plants 
set out last spring, and also upon the yield of plants set out in previous years, 
satisfactory this year than they have ever been before, and it is to be hoped that they 
will improve from year to year as experimenters become more familiar with the work 
and realize the value of such tests.

A fuller account of this work with particulars as to the comparative yields of the 
varieties under test will be found in the annual report of the Experimental Union.

Meetings Attended.

were more

During the month of January I attended Farmers’ Institute meetings at the follow
ing places and delivered addressee on various horticultural topics : Jerseyville, Stony 
Greek, Smithville, Campden, St. Davids, Stevensville, Welland, Marshville, Rainham 
Centre, Nanticoke, and Vittoria.

Addresses on Floriculture and Window-gardening were given before the Orillia and 
Walkerton Horticultural Societies.

Two lectures were delivered before the teachers in training at the Normal School, 
Toronto—one on “ Floriculture in the Home and School,” and the other on “ Beautify
ing School Grounds.”

At the last annual meeting of the Ontario Fruitgrowers’ Association, held at St. 
Catharines, I gave a report upon the “ New and Seedling Fruits ” received during the 
year. This will appear in the next annual report of that Association.

Just here I may add that I shall be pleased to receive samples of all promising 
and seedling fruits, that they may be taken note of and be reported upon at the next 
annual meeting of the Fruitgrowers' Association.
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CORRESPONDENCE.

Tho extensive correspondence devolving upon the heeds of the various departments of 
the College is one of the means by which the education of the College reaches out beyond 
the students in attendance The questions asked by correspondents are increasing from 
year to year. Last year the correspondence of this department was nearly doubled on 
account of the vacancy in the Biological Department, and its falling to our lot to answer 
the numerous questions relating to all kinds of injurious insects. The answering of such
questions requires a good deal of time, and often much thought and research ; yet we hope 
this source of information will be more and more made use of by those interested, con
sequently we invite correspondence upon all branches of Horticulture, and we will 
endeavor to answer fully and clearly all questions sent to os. To do this work justice in 
the future, however, provision will soon have to be made for regular assistance in the 
office, which we trust will soon be arranged for.

To th*
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sessionI beg to acknowledge with thanks the followings donations of this department : '

F. >V. Porter, Mount Forest, Ont.—Seedling gooseberry and currant bushes.
A. E. Sherrington, Walkerton, Ont.—Raspberry plants. •
Geo. Nicol, Cataraqui, Ont.—Seedling dahlia.
Thos. Southworth, Toronto, Ont.—100 Burbank’s “ Royal Hybrid ” walnuts.
The Spramotor Co., London, Ont.—Spramotor outfit No. 1.
Henry Gowling, Wandin Yallock, Victoria, Australia,—Strawberry plants.
W. O. Isaacs, Jamaica.—Seeds of several tropical species.
0. E. Farm, Ottawa, Ont.—24 varieties currants, 55 cannas, 13 coleuses, 9 hyd 

rangeaus, and 6 hybiscuses.
A’. W. Peart, Freeman, Ont.—Collection of currant cuttings.
R. B. White, Ottawa, Ont.—Plants of three seedling raspberries.
E. H. Shuttleworth, Guelph, Ont.—Pumpkin seeds.
F. N. Pitts, Welland, Ont.—New style of hand hoe.
E. Cunningham, Guelph, Ont.—Plant of Farfugium grande.
Dr. E. Bromley, Barkerville, B. C.—Seeds of British Columbia blueberry.
My thanks are also due to the heads of the other departments who have rendered 

kindly assistance in various ways, and to the foremen and men of this department who 
have faithfully contributed their share towards making the work of the year a success.
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REPORT OF THE BACTERIOLOGIST.

To the President of the Ontario Agricultural College :

Sib,—I have the honor to submit herewith my third annual report of the work 
done in my department.

Tkachifo. Owing to the illness of Prof. Panton during the fall term of 1897, and his 
subsequent death, and also to the fact that all the special courses offered in the third year 
were filled, the teaching work of this department was exceptionally heavy during the 
session of 1897-98.epartment : * 

bushes. In brief, we may say that the instruction given was as follows :
Bacteriology II. Year. A course or 26 lectures on bacteria and their relation to 

agriculture, dairying and the industrial arts ; the disinfection of rooms, stables and 
buildings ; the diagnosis of tuberculosis by tuberculin, etc.

Bacteriology. III. Year. Dairy Socialists. A course of 36 lectures on dairy 
bacteriology ; the bacteriological analysis of milk, butter and cheese ; pasteurization of 
milk ; milk as an agency in the conveyance of disease, etc Thess lectures were supple 
mented by laboratory practice, fifteen hours a week being devoted to the practical work.

Bacteriology. III. Year. Socialists in Bacteriology. A course of 60 lectures 
on the life-history of the bacterial cell ; form and classification, requirements and chem
istry of bacteria ; staining ; preparation of culture media* ; pathogenic and non pathogenic 
micro-organisms; pr<piration of toxins; immunity and serum-therapy. Laboratory 
work two afternoons a week during the fall term, and every day from tw * to five hours 
during the winter and part of the spring term.

Bacteriology. Special Dairy Chus. A short course of lectures, with demonstra 
lions, diagrams and lantern slides, for the special dairy class which comes here in 
January. In this class no laboratory work is attempted, except in pasteurization.

Vegetable Histology. A course of fifteen lectures and two afternoons of laboratory 
work per week during the fall term for all third year students. In addition, the speci
alists in biology and horticulture had an extra afternoon per wtek and more lectures.

Animal Histology■ A course of seven lectures on the cell, and fifteen on animal 
histology, for the third year specialists in biology and bacteriology, together with 
afternoon a week during the winter term for laboratory work.

walnuts.

plants.

coleuses, 9 hyd

>erry.
o have rendered 
lepartraent who 
car a success.

one

Cryptogamie Botany and Plant Pathology. A microscopic study of the diseases of 
plants induced by cryptogamie parasites, with instruction as to remedies, collection, etc. 
This course is taken by the specialists in horticulture and biology, involving two lectures 
a week and two afternoons per week of laboratory work during the winter and part of 
the spring term.

rticulturist.

1
The horticultural specialists take up a little of this work and have special lectures 

on those fungi which affect farm crops. They devote but one afternoon a week to labora 
tory work.

Systematic Botany. II. Yc-.r. Two lectures and four hours’ laboratory work per 
week during the spring term were devoted to morphology—the study of seeds and seed
lings, description and analysis of plants, etc. As this was a large class we had to divide 
it into two sections, thus increasing the work.

[109]
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of wet 
end an 
glycer

Phytiological Botany One lecture per week daring the spring term for second year
student e.

Plant Breeding. A coaree of fifteen lectures on the origin of cultivated plants, 
evolution of modern varieties, laws of heredity, causes of variation, influence of environ
ment, function of sex, crossing and hybridizing, to specialists in horticulture.

Of the work above outlined, Mr. Wm. McCallum, B.S.A, Fellow in this depart 
ment, has tat en the physiological botany, plant bre ding and a portion of the cryptogamie 
botany. The rest of his time has been fully occupied in preparing material for the practi
cal classes in histology ; and I hereby acknowledge his efficient assistance.

Two lectures were delivered to the Normal School teachers in Toronto in October— 
“ Bacteria and their relation to agriculture and dairying,” and the other on

I
ince i( 
im por

I
out of 
very g 
we cai 
for at 
on thi 
standi

one on
the “ Collection and preservation of insects, and the life history of a typical insect, with 
hints how to make the subject interesting to children.” I

From the above outline it will readily be seen that very little time has been left for 
research work, consequently but little has been done. It is hoped, however, that here
after we may be in a position to a id something to the store of knowledge.

Correspondunce. A large amount of information has been given by means of 
correspondence during the year. Inquiries have been made on many subjects, such as 
disinfection, taints in milk, tuberculous, the temperature reactions of animals inoculated 
with tuberculin, foul brood, etc. In all about 800 letters have been received and 
answered. In addition tu the foregoing, I have answered many letter.» relating to weeds 
and insects for the botanical department.

not ar
F,

100 c 
but tfc 
fruit t

/
ence t 
10 c.cEquipment. It was thought advisable this year to remove the incubators and 

other apparatus used in the manufacture of tuberculin downstairs, so as to have it at 
distance from the students’ laboratory. The room in which this work is now done 

is connected by a staircase (built by the College carpenter) with the back of the lab
oratory. Several new and much needed pieces of apparatus have been added during the 
year—for instance, a cool incubator for gelatine cultures and a centrifuge.

Laboratory Work A number of examinations of milk, cream and cheeie have 
been made for the Dairy department ; and also of samples of various milk products, 
wax, blood, etc , sent or brought by different persons for examination and diagnosis. In 
such cases a written report has been sent to each inquirer, giving the results of the 
investigation. Nineteen samples of water have been bacteriologically analysed during 
the year.

/
the oisome

/
table)

F
C

is anti

lliuqih
Cutl

As director of the committee of economic botany of the OntarioSummer Work
Agricultural and Experimental Union, I was engaged during the summer vacation in 
gathering information on weeds, making photographs, collecting weed seeds, etc. The 
results of this work will be published in bulletin form.

Fruit Preservatives For Exhibition Purposes.

Early in the year 1897 I was asked several times for imformation regarding the beat 
preservative to use in putting up fruit for exhibition purposes. On inquiry I found that 
there was very little reliable information on the subject : and Mr. L Woolverton, M. A., 
Secretary of the Fruit Growers’ Association, thought it would be a good plan to undertake 
some experiments along this line.

Fruit vas collected and placed in various mixtures during the month of June, 1897, I 
and the report made of these results in November, 1898, a period of one year and four I 
months afterwards. Gooseberries, (red and white), Raspberries, Strawberries, Currants, I 
(red and white), were the fruits selected ; and over 25 different mixtures were tried

The mixtures were made up with tap water, and the metric system was mod for I 
measuring and weighing the different substances used. For instance, with solid substances, I 
like Boracic Acid, 2 per cent, means 2 grams of Boracic Acid in 100 cubic centimetres M
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BACTERIOLOGY. IllFARM.

of wat t, 2 per cent formalin means 2 cubic centimetre* of formalin in 100 c. o. of water, 
and eo on The syrup was made by dissolving 1 lb of sugar in a quart of water. The 
glycerine had a specific gravity of 1.260. The mixtures were not renewed in any case.

The formalin used was Sobering’s, as much of the formalin sold throughout the Prov
ince is not up to the required strength, and great care should be taken in ascertaining this 
important point.

It seems to be a very hard matter to find a mixture which does not take the color 
out of soft fruits, like strawberries or raspberries ; for the former, coal oil has been used 
very generally : but, judging from the exhibit in the experiment station’s collection of fruits, 
we cannot speak of it as an ideal mixture, vit., a clear colorless liquid, which will preserve, 
for at least a period of one year, the color and shape of the fruit as it was when growing 
on the tree or bush. All the fruit herein referred to has been judged by the above 
standard as to color and shape.

The best mixtures for the different kinds are as follows :
For Ras/>berries,—Formalin 1 c.c. ; glycerine 10 c.c., and water 89 c.c. but this is 

not an ideal mixture as the color of the fruit changes somewhat.
For Strawberries.—Formalin 2 c.c., potassium alum 4 grains, glycerine 10 c c.,and water 

100 c c. The only objection to this mixture is the slightly yellowish tint of the liquid ; 
but the fruit in it is of a better color and firmer than fruit pickled in coal oil. For this 
fruit a saturate! solution of common salt makes a fairly good preservative.

For Red Currants.—Several mixtures are fairly satisfactory, as may be seen by refer
ence to the r* port in the following table. One of the best was 1 gram of mercuric chloride, 
10 c.c. glycerine and 90 c.c. water.

For Whits Currants.—Two solutions did well ; one with mercuric chloride alone, and 
the ot her with mercuric chloride and common salt.

For Gooseberries.—A number of mixtures ar » satisfactory (see the detailed report in 
table) ; one per cent formalin gave very good results, as did also 2 per cent zinc chloride.

Further experiments are in progress with fruit grown in 1898,
Of coarse, it is hardly neccessary to add that fruit taken out of any of these mixtures 

is unfit for use ; many of the subitancos used, as mercuric chloride, are deadly poisons.
Fruit.
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i for second year

lltivated plants, 
it nee of environ- 
Lure.

in this depart- 
the cryptogamie 
al for the practi-

X

ito in October— 
id the other on 
ical insect, with

has been left for 
vever, that here-
!.

en by means of 
subjf-cts, such as 
imals inoculated 
ien received and 
relating to weeds

incubators and 
as to have it at 
irk is now done 
back of the lab- 

idded during the
e.
and cheete have 

s milk products, 
id diagnosis. In 
le results of the 
analysed during

0Mixture. Remarks.

Acetic acid, 2 per cent. 
Gelatine, J per cent, 

in water.
Boracic, 2 per cent. 
Gelatine, j per cent, 

ill water.
Formalin, 1 part. 
Chrome alum, 4 parts. 
Glycerine, 10 parts. 
Water, 10O parts.

Shape, good.
Color, bleached.
Liquid, reddish.
Shape, bad ; rather shrunken.
Color, mottled.
Liquid, murky.
Shape, good.
Color, deep purple.
1 iquid, opaque.
Note.—A good preservative, but opaque 

and therefore no good for exhibition.
Shape, good.
Color, bleached.
Liquid, pink but clear.

y of the Ontario 
imer vacation in 
seeds, etc. The

egarding the best 
airy 1 found that 
oolverton, M. A., 
ilan to undertake

Acetic acid, 2 per cent.
Glycerine, 10 per cent.

in water.
Iodine in
Potassium iodide, per cent. Color, good.
Glycerin-*, 10 per cent. Liquid, dirty, with much deposit.

Shape, fair ; a little shrunk. 
Color, purple.
Liquid, red wine color.
SI pe, excellent.
Color, bleached.
Liquid, bright red and very clear.

Shape, fair.
*h of June, 1897, 

ne year and foot 
terries, Currants, 
s were tried
am was med for 
l solid substances, 
:ubic centimetres

Potass, alum, 2 per cent. 
Formalin, 2 per cent. 
Syrup, ô per cent.
Zinc chloride, 2 per cent. 
Glycerine, 10 per cent.



H )'

1
,I! b'S

îr

r

AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.112

Remark».Mixture.Fruit.
Raspberry,

Cuthbert Shape, good.
Color, bleached.
Liquid, dirty red and liquid very bad.
Shape, good.
Color, purple red.
Liquid, clear but red.

Boracic acid, 2 per cent. 
Glycerine, 10 per cent.

Formalin, 1 per cent. 
Glycerine, 10 per cent.

Mercuric chloride, j per cent. Shape, shrunk. 
Salt, 2 per cent. Color, bleached. 

Liquid, dirty.
Shape, good.
Color, entirely bleached. 
Liquid, clear, yellowish red.
Shape, very fair.
Color, bleached.
Liquid, much deposit.
Shape, shrunk a little. 
Color, purple.
Liquid, red but clear.

Salicylic acid, $ per cent. 
Gljcerine, 10 per cent.

Chromic acid, 2 per cent. 
Glycerine, 10 per cent.

Saturated salt solution

Mercuric chloride. 1 per cent. Shape, good. 
Glycerine, 10 per cent. Color, bleached.

Liquid, clear but colored.
Calcium chloride, 10 per cent. Shape, a little shrunken.

Color, purple.
Liquid, d:rty and very red.
Shape, fair.
Color, diity.
Liquid, char jeliowish red.
Shape, fair.
Color, purple.
Liquid, deep red.
Shape, fair.
Color, bleached.
Liquid, yellowish red. 
Shape, fair.
Color, blenched.
Liquid, opaque.

Mercuric chloride, 1 part. 
Acetic acid, 5 parts. 
Water, 300 parts.
Formalin, G parts.
Syrup, 100 parts.
Water, 200 parts.
Alcohol, 30 per cent. 
Glycerine. 10 per cent.

Mercuric chloride 1 : 600. 
Syrup, 33 per cent.

KStraw berry— 
Woolverton . Saturated solution of salt .... Shape, somewhat shrunk.

Color, fair, although some is lost. 
Liquid, yellowish red.
Mote.—A fairly good mixture.

| No'good at jail.

Shape, slightly shrunk.
Color, bleached.
Liquid, clear, but light red in color. 
Shape, good.
Color, a little bleached.
Liquid, clear, but yellowish red.

No good.

Acetic acid, 2 per cent. 
Gelatin, H per cent. 
Acetic acid, 2 per cent. 
Glycerine, 10 per cent.

Zinc chloride, 2 per cent. 
Glycerine, 10 per cent.

Mercuric chloride, 1 per cent. # 
Glycerine, 10 per cent.
Alcohol, 30 per cent. 
Glycerine, 10 per cent.

*
Shape, fair,
Color, bleached.
Liquid, clear, but reddish.

Calcium chloride, 10 per e.-nt. Shape, fair.
Color, fair but somewhat bleached. 
Liquid, char, but reddish.
Note.—A fair mixture.

Straw b< 
Wool

Red Ct 
Viet*
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At ixturc. Remark».Fruit.
Strawberry— 

Woolverton, Salicylic acid, j gram. 
Glycerine, 30 c.c.
Water, 200 c.c.
Chromic acid 2 per cent. 
Glycerine, 10 per cent.
Boracic acid, 4 grama. 
Gelatin, |.
Water, 200 c.c.
Formalin, $ per cent. 
Chrome alum, 2 per cent. 
Glycerine, 10 per cent. 
Formalin, 2 per cent. 
Potass. alum, 2 per cent. 
Glycerine, 10 per cent. 
Formalin, 2 parta.
Potaae. alum, 4 grama. 
Gl) cerine, 10 parta. 
Water, 100 parts.

Shape, fair, but a little ahrunk.
Color, entirely bleached.
Liquid, yellowish red, but clear.
A good preservative, but the mixture 

ie opaque.
Shape, good.
Color, a little bleached.
Liquid, somewhat precipitated.
No good ; mixture ia quite opaque.

uid very bad

ed.
Shape, good.
Color, darkened.
Liquid, reddish, but clear.
Shape, excellent.
Color, very fair.
Liquid, yellowish.
•Note.—This mixture is the beat of the 

lot. Fruit has been in it 1 year and 
4 months, and is still in a good state 
of preservation. It ia better than 
coal oil, which ia very generally used 
for preserving.

id. Red Currant— 
Victoria....... Mercuric chloride, 1 gram. 

Acetic acid, 5 parts. 
Water, 300 parts.

Sha|>e, somewhat shrunken. 
Color, bleached.
Liquid, red.

Iodine in potass, iodide J per Sh*pe, good.
Co^or, very fair.
Liquid, colorless and clear. 
A fairly good mixture.
Shape, shrunk.
Color, very dark.
Liquid, clear but reddish.
Shape, good.
Color, bleached.
Liquid, yellowish but clear.

id.

cent.
Glycerine, 10 per cent.

Formalin, 2 per cent. 
Potass, alum, 2 per cent. 
Syrup, 25 per cent. 
Mercuric chloride, 1 part. 
Salt, 4 parts.
Water, 200 parts.
Potass, bichromate, 1 per cent. Shape. 
Sulfate soda, $ per cent.
Glycerine, 10 per cent.
Acetic acid, 2 per cent.
Glycerine, 10 per cent.

}Color.
Liquid.

Quite opaque.ne is lost.

tturc. Shape, good ; a few split.
Color, bleached.
Liquid, yellowish but clear.
Shape, good.
Color, very fair ; slightly bleached. 
Liquid, clear, but slightly yellow.
A very good mixture.

Boracic aci.-, 2 per cent. 
Glycerine, 10 per cent.

ed in color.

Shape, good.
Color, darkened.
Liquid, clear but yellowish.

Alcohol, 30 per cent. 
Glycerine, lu per cent.fish red.

Shape, shrunken.
Color, dark.
Liquid, colorless and clear.

Formalin, 2 per cent. 
Syrup, 25 per cent.

h. Mercuric chloride, 1 per cent. Shape, good. 
Glycerine, 10 per cent. Color, good.

Liquid, quite clear.
A very good mixture ; fruit is very 

natural.

. bleached.
h.

8 A.C.
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Kniuuk*.Mixture.Fruit. 
Red Currant— 

Victoria ....

C'Misel*

Down
Lime chloride, 2 jier cent .... No good. 
Formalin, 1 |>er cent Shajw, good.

Color, darkened.
Liquid, clear and colories».
Thie mixture i» all right, except that 

the fruit is much darker than it 
should lie.

Hong

No good.Chloral hydrate, 1 )ier cent. 
Syrup, 25 per cent.
Chromic acid, 2 per cent.

Down

Shape, fair.
Color, bleached.
Liquid, slightly colored hut clear. 
()|>a<|Ue, hut a good preservative.

Hong
Formalin, 1 part. 
Chrome alum, 4 parts. 
Water, 200 jiarts
Salicylic acid $ per cent. 
Glycerine, 10 per cent.

Pearl
Shape, good.
Color, somewhat bleached. 
Liquid, reddish yellow hut clear.

DownCalcium chloride, 10 per cent. Shape, good.
Color, unnatural.
Liquid, slightly tinted but clear.
Shajie, good.
Color, ueepened.
Liquid, colorless and clear.
A good mixture.

Formalin, 2 per cent.
Pat ass. alum, 4 per cent. 
Glycerine, 10 per cent,

White ( 
Whit.

White Currant— 
White Grape. . Shape, good.

Color, darkened.
Liquid, perfectly clear.
Shape, shrunken.
Color, dark.
Liquid, clear.
Shape, good.
Color, slightly changed. 
Liquid, clear.
Shajie, good.
Color, fair.
Liquid, clear.
Shape, good.
Color, good (natural). 
Liquid, clear.
A good mixture.

Mercuric chloride, 1 per cent. Shape, good.
Color, natural 
Liquid, clear.
A good mixture.

Shape, shrunken.
Color, natural.
Liquid, clear.
Shape, good.
Color, slightly bleached. 
Liquid, slightly colored.
Shape, shrunk.
Color, good.
Liquid, clear.

Formalin, 1 per cent. 
Glycerine, 10 per cent.

Mercuric chloride, 1 part. 
Syrup 10 per cent.
Water, 500 parts. 
Salicylic acid, J per cent.

Boracic acid, 2 per cent. tloosebc
Pearl

Mercuric chloride, 1 part. 
Salt, 4 parts.
Water, 200 parts.

Houg

lied .1
Gooseberry 

Downing. . Formalin, 2 per cent. 
Potass, alum, 2 per cent. 
Syrup, 25 per cent.
Boracic acid, 2 per cent. 
Gelatin, J per cent. Du

culin h
for the jFormalin, 2 per cent.Houghton
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Fruit. 
<■« «elxrry— 

Downing..,

Mixture. Re winks.

Boracic acid, 2 |>er cent...... Shape, good.
Color, good, natural. 
Liquid clear.
A good mixture.

Mercuric chloride, 1 percent.. Shape, good.
Color, good.
Liquid, clear.
A good mixture.
Shape, good.
Color, natural. 
Liquid, clear.
A good mixture.

Houghton

Downing Formalin, 1 per cent

Houghton Mercuric chloride. 1 part.
Salt, 4 parts 
Water, 200 parts.
/Ane chloride, 2 per cent........  Shape, good ; a few hurst.

Color, excellent.
Liquid, clear.
A good mixture.

Shape, good.
Color, slightly bleached. 
Liquid, clear.

Pearl

Downing Salicylic acid, A |ier cent. Shape, good ; a few hurst. 
Color good.
Liquid, clear.
A fair mixture.

White Currant- 
White Grape . Mercuric chloride, 1 part. 

Acetic acid, 6 parts. 
Water 300 parts.
Formalin, 2 per cent. 
Syrup, 25 per cent.

Sha|a.‘, good.
Color, yellow. 
Liquid, clear.
Shape, shrunk. 
Color, yellow. 
Liquid, clear.
Shape, shrunk. 
Color, good.
Liquid, clear. 
Shape, good.
Color, very natural. 
Liquid, clear.
A good mixture.

Formalin, 2 per cent. 
Potass, alum, 2 per cent. 
Syrup, 25 per cent.
Zinc chloride, 2 per cent. 
Glycerine, 10 per cent.

Coose berry— 
Pearl .... Iodine in potassium iodide. 1 Shape, good, 

per cent. Color, not natural.
Liquid, clear.

Houghton Saturated salt solution. 
Mercuric chloride, a trace.

Shape, shrunk.
Color, natural.
Liquid, clear.

Calcium chloride. 10 percent. Shajie, some burst,
Color, slightly darker. 
Liquid, clear.

lied Jacket Acetic acid, 2 per cent. 
Gelatin, f per cent.

Shape, good.
Color, bleached. 
Liquor, slightly tinted.

Tuhkrculin.

During the year (1st December, 1897 to 1st December, 1898), 2,800 doses of tuber
culin have been manufactured and distributed fromfor the product is about 15c. per dose, and at this rate our tuberculin would have cost*$420* 

We now have facilities for making 15,000 doets a year ; and we have manufactured 
small amount of mallein, but there has not been much demand for this product except

our
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116 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

This year oar tuberculin has been sent out either concentrated or diluted the 
option of the person applying. Many farmers seem to prefer it in the diluted forrj.

gational 
before a
am afra 

i experimWater Analysis.

Recognizing the importance of both chemical and bacteriological methods of water 
analysis, we have thought it advisable to analyze by both methods all samples sent to the 
College, Therefore we wish to make the announcement that hereafter water will be 
analyzed in our laboratories both chemically and bacteriologically and no charge will be 
made for the analysis ; but the sender will be expected to pay the express charges, and 
before any analysis is made a proper sample, taken according to the directions given 
below, must be sent ; for unless excessive care is exoercised in water sampling, no faith 
can be placed on the analytical results.

Container. A large bottle of about half gallon capacity should be used, preferably 
one with a glass stopper. If a glass stopper is not used the bottle should at least be 
fitted with a new cork.

Preparation. The bottle should be thoroughly cleaned, scalded out with boiling 
water and then allowed to drain and cool.

Taking the Sample. If the sample is taken from a well the water should be pump
ed for about five minutes, or long enough to empty all the pump connections. If from a 
tap it should be allowed to run for ten minutes or so before the sample is taken. Water 
standing in pipes in a house is under very favorable conditions for the multiplication of 
bacteria, and if proper precaution is not taken an erroneous idea of the number present 
may be formed. If from a lake or stream, the sample must be taken some distance from 
the shore, by plunging the sampling vessel, say a foot and a half below the surface, so as 
to avoid surface scum, Samples should not be taken immediately after rain or a wind 
storm. Do not fill the bottle quite full, but leave a small space for possible expansion 
of the water. Cork and tie a piece of cloth over the neck to hold the cork in place. Do 
not use sealing wax.

Packing. The bottle should be packed in ice, if the weather is warm. During the 
winter, sawdust may be employed. The water should not arrive at the laboratory at 
any higher temperature than when the sample was taken.

Notification. Send a notice by mail, stating by what Express Oo. you are sending 
the water and date when jou shipped. Also give as fully as possible the history and 
source of the water, and remarks on the sanitary surroundings.

Note. On application a suitable bottle, properly prepared, will be sent to the 
applicant.
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The library is growing slowly, as I remarked last year, owing to the expense of most 
of the scientific works needed by the technical departments, the ever increasing number 
of journals and periodicals, and the small amount voted annually for the purchase of 
books. The library, especially, needs complete sets of periodicals ; for instance, the Chemi
cal department needs a set of Biedermann’s Centralblatt fur Aqukultnr Ohemie and a set 
of the Jour nal of the Chemical Society. The Botanical department needs sets of the 
Annals of Botany, the Journal of the Royal Microscopical Society, etc. The Bacteriolo
gical department sets of the Zeitschrift fur Hygiene, Baumgeurten’s Jarresbericht, etc.; 
and the Department of Physics, a set of Gebriete der Forschung in Aquiel Physik. The 
above and some other periodicals are greatly needed, as the reader meets many references 
to them which he is unable to verify. The change of the academic course from October- 
June to September-April and the lengthening of the three years to four, will have three 
effects on the different departments ; and as they reflect on the library, I should like to 
point them out. Firstly. The heads of the departments will have a longer time for inveeti-
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diluted * the 
uted for-a

gational or research work. Darin* the summer experimental work will be done, and 
before any such line of work is undertaken the library will be consulted, sad it will, I 
am afraid, be a case of Tekel, Tekel—weighed and found wanting. For research or 
experimental work, a good library is of as much importance as a well equipped laboratory.

Secondly. By lengthening of the coarse the educational standard is raised, and the 
extreme specialisation along a few lines of study daring the fourth year will necessitate 
the use of a larger literature and more advanced works to encourage greater depth of 
study by intending graduates.

Thirdly. The more advanced character of the work will mean that the teacher has 
to be of better scholarship and more widely read in the subjects he teaches.

These reasons all urge for a better library, and a more modern library ; and I trust 
that these suggestions may be taken into consideration when the annual estimates are 
made out.
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used, preferably 
hould at least lie We would record our appreciation for s' our exchanges, notably those from the 

United States Department of Agriculture, thu various State Experiment Stations, and 
the publication of many of the departments of agriculture of the British colonies and 
posassions.

Paper» and Periodicals. The following are provided by the College for the use of 
the students in the reading room :

Daily Globe, Daily Mail and Empire, Guelph Daily Mercury, Guelph Daily Herald, 
Farmers’ Advocate, Journal of Veterinary Archives, Gardening, American Gardening, 
Florists’ Exchange, Review of Reviews, Scientific American, Nature, The Canadian 
Magazine, Appleton’s Popular Science Monthly, and Live Stock Journal.

The following are provided by the Students’ Literary Society : Outing, Cosmopo
litan, Pall Mall, Argosy, Harper’s, Munsey, McClure’s, and Standard Magazinei, and 
The Illustrated London News.
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The following gives the list of exchanges :
Religious Papers : Presbyterian Review, Oongregationalist, Christian Guardian, 

Evangelical Churchman, Northern Messenger, Canadian Baptist, Choir Leader,—sent 
free by the publishers,

Weeklies-. The Weekly Times (Melbourne, Victoria); Montreal Witness, Family 
Herald and Weekly Star, Acton Free Fress, and Weekly Sun.

Dairy : American Cheesemaker, Hoard’s Dairyman, Chicago Produce, Dairy 
World (Chicago); The Dairy, Dairy World, (London, Eng); Molkerci-Zeitung, Milck- 
Zeitung, La Liiterie, Holstein-Friesian Register, Creamery Gazette, Jersey Bulletin, 
Jersey Hustler, Elgin Dairy Report, and The Canadian Cheese and Batter Maker.

Agriculture : Swine Breeders’ Journal, American Swineherd, Farm Students’ Review, 
Farm Journal, 0. A. 0. Review, Practical Farmer, Co-operative Farmer, Journal of Agri 
culture, Farmers’ Gazette, American Cultivator, Farmers’ Home, Livestock Report, Ameri
can Agriculturist, American Horsebreeder, Skordemannen, Farm Stock and Home, Nor1 
West Farmer, Northwestern Agriculturist, American Sheep Breeder, Farmers’ Review, 
American Fertilizer, American Fancier, Breeders’ Gazette, Canadian Bee Journal, 
Canadian Entomologist, Canadian Horticulturist, Connecticut Farmer, Dako; • Field and 
Farm, Farm, Field ani' Fireside, Farming, Field, National Single Tax, Nebraska 
Farmer, Ohio Farmer, Oregon Agriculturist, Practical Farmer, Prairie Farmer, Western 
Rural, Wisconsin Agriculturist, New South Wales Agricultural Gagette, Queensland 
Agricultural Journal, Agricultural Journal (Cape of Good Hope); Journal of the Jamaica 
Agricultural Society, Journal of Agriculture and Industry (South Australia); The 
Agricultural Gazette (Tasmania) ; The Journal of the Bureau of Agriculture (West 
Australia) ; and Bulletin des Séances de la Société Nationale D’Agriculture de France.
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Hook» added tv the Library during the year. — Continued.

Reports.................................
Sessional Papers................
Theology...............................
Technology..........................
Veterinary Science...........
A umber of books bound .

Literature .. 
Mathematics 
Ornithology 
Poultry .... 
Physics .... 
Photography

69
1

Economic t.. 
Entomology 
Fiction .... 
Forestry ... 
Geology.... 
Herd books . 
Hygiene . .. 
Horticulture

Agriculture. 
Apiculture . 
Bacteriology 
Biography.. 
Biology.... 
Botany .... 
Chemistry .. 
Dairying

Some of the above were expensive works—for instance, Encyclopedia of Canada, 
(0. Hopkins); Warner's Library of the World’s Bast Literature, 30 vols.; i ibrary of 
Historic Characters and Famous Events, 10 vols. ; Queen Victoria, 8 vole.

In conclusion, I desire to acknowledge the meritorious services of A. T. f anacko, 
B. S. A., and to testify to the fidelity and cheerfulness with which he has attended to his 
duties in the Library.

Respectfully submitted,
F. C. HARRISON.

Bacteriologist.

December 31st, 1898.

Hook» added to th* Library Durxnq the Year.
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To the Protident of the Ontario Agricultural College :

Sir,—I have the honor of herewith submitting for your consideration the report of 
the Experimental department for the year 1898.

1 am pleased to state that the work of this departmeut for the past year has, on the 
whole, been quite satisfactory, 
great care and accuracy. The writer has much confidence in the reliability, and in the real

that they will be carefully

The experiments throughout have been conducted with

practical value of the results herein submitted, and hopee
studied by those engaged in the practical agriculture of Ontario. I have reason to believe 
that the work of this department is being appreciated more and more by the farming 
community. Since submitting the last Annual Report of this department, I have come 
into personal contact with a good many thousand farmers, in delivering about forty 
addressee at meetings of Farmers’ Institutes and Agricultural Conventions ; in accom
panying about 26,000 ferners through our Experimental grounds ; and in explaining 
our work, and illustrating the results therefrom at the Indueti ial Exhibition in Toronto 
last autumn, and I do not remember hearing a single compla-xt from any farmer regard
ing either our system of practical field experiments or the condition of our experimental 
grounds during the growing season. The aim throughout has been to do good work, and 
it is sincerely hoped that the results may prove of real practical value to the farmers of 
Ontario.

The Wrather. Maximum and minimum thermometers and a rain gauge are read 
at 8 a.m. each day, in order to determine the highest and lowest temperatures and the 
total amount of rain fall for each month. The following table indicates the extreme 
temperatures, and the amount of rain which fell in each of the months from April until 
October inclusive, for the past si mmer :

Maximum Total amount 
temperatures. I of rainfall.

Minimum
temperatures.Months.

Above zero. 
Degrees.

Above zero. 
Degrees. Inches.

April 1 4766
May 2.2977
June 3.8984
July 1.36I93
August. . 
September 
October .

1.9087
2.6292
4.2083

The figures in the foregoing table show that the highest temperatures were reached 
in the months of July and September, when the thermometer, which was placed according 
to directions issued by the Meteorological Service of Canada, showed readings of 93 and

[119]

PART X.

REPORT OF THE EXPERIMENTALIST.

ARM.

2
16

6
2

17
35

4
29

27
9
9
3

18
72

lia of Canada, 
ils.; i ibrary of

T. t* anacko, 
attended to his

SON.
acteriologist.

X

#

%

l

S:
S£

5£
£g

5



r 180 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

92 degrees above zero, respectively. On the night of July 10th, a cold wave passed over 
a considerable portion of the Province ; and although the minimum thermometer indioatd 
two degrees above the freezing point at the College, nevertheless, the effects of frost were 
seen upon tender plants on lower portions of the farm. Not much damage, however, 
was done to the crops in the Experimental department, as only one or two experiments 
showed any marked effects from the frost. It will be observed that there was a differ
ence in the extremes of temperature of 59 degrees in the months of July and October, and 
of 60 degrees in the month of September.

The smallest amount of rain fall in any month during the summer was in July, when 
only about 1 j inches of rain fell rn the level, while in July of 1897 nearly five inches of 
rain fell Hence it will be seen that the season was much more fovorable for harvesting 
the crops in good condition in 1898 than in the previous year : 6.7 inches of rain fell 
during the three summer months of this year, while upwards of 10 inches fell in the 
corresponding season of 1897.

Experimental Plots. The section of land now used for experimental plots consists 
of about fifty acres, which is located north-east from the main college building. The land 
has a gentle elope to the south-west, and the soil is what might be called an average clay 
loam. The plots used in 1898 varied in size from £ to 1.160 of an acre, but the majority 
of them were uniform in both size and shape, being 10 links wide by 100 links long, thus 
forming an area of 1-100 of an acre each. The paths, 5 links in width, separated the grain 
plots from one another. There were, in all, upwards of 2,000 plots devoted to experi
ments of various kinds in the experimental grounds in 1898. This included experiments 
with varieties, selection of seed, dates of seeding, application of f irtilizers, methods of 
cultivation, etc.

Grain Experiments In all instances the grain plots were of a rectangular form, 
and a stake was driven at each of the four corners of every plot. In most cases the grain 
was sown broadcast. A line was drawn around the outside of the plots, and the packages 
of grain, which had been previously weighed out in the expeiimental building, were sown 
upon their respective plots inside the enclosure made by the line. When the crops 
reached an average height of about two inches the line was again placed around each plot, 
and all plants outside of this line were cut off. All those inside of the line were 
allowed to remain growing. This made the area devoted to each plot an exact fraction 
of an acre, and also made the different plots belonging to the same experiment exactly 
uniform in both shape and size.

The growth and special characters of the various crops were watched throughout the 
season, and the necessary notes taken from time to time. When each variety cf grain 
reached the proper stage of maturity it was cut with a cradle, and, in order to have the 
work done with uniformity, the cutting was nearly all done by one man. As soon as the 
grain became sufficiently dry it was hauled to the experimental barn in a wagon with a 
tight rack made especially for the purpose. The whole crop was immediately weighed 
and thrashed, great care being taken that no grain was lost and that no mixing occurred.

Several new varieties of grain were imported from foreign countries in the spring of 
1898. Within the past twelve years we have received leading varieties of grain from 
France, Germany, Italy, Sweden, Russia, England, Scotland, Hungary, Greece, Austria, 
Egypt, Japan, New Zealand, Australia, Switzerland, and the United States. These have 
been grown under the same conditions as those secured throughout the Dominion of 
Canada. Most of these varieties have now been carefully tested in the Experimental 
department for several years in succession. All varieties are grown for a period of at 
least five years, unless they show themselves very inferior within a shorter time. The 
ones which give the most satisfactory results are continued for a much longer period. In 
fact, a considerable number have now been grown for ten years in succession. Some of 
the varieties which have proveu the most successful are now grown quite extensively 
throughout the Province, and art amongst the most highly prized grains under general 
cultivation. The leading varieties will be referred to when we are considering the results 
of the various experiments in the results to follow.
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Exhibit at thk Indübtrial Fair. An exhibit from the Experimental department
Industrial Fair, Toronto, in the autumn ofwas placed in the Agricultural Hall at the 

the present year, The chief object, of this exhibit were (1) To ahow in a genera way 
the extent of our experimental work with varieties of grains at the Ontario Agricultural 
College ; (2) To draw particular attention to the varieties which have given the best 
results ; and (3) To illustrate the results from sowing seeds of different selections. The 
following quotations with reference to this exhibit are taken from two of our Agricultural 
papers:

i' -

“ Among the most interesting exhibits at the Fair were those of the Ontario Agri
cultural College. The exhibit in the Agricultural building was in charge of Mr. Zavitz, 
Experimentalist at the Farm, and consisted of an excellent display of grains in the straw, 
and arranged in the form of a circle at the south end of the building. In this display 
there were 160 varieties of spring and fall wheats, 80 varieties of oats and 80 
varieties of barley, and the arrangement of this was such as to make one of the most 
attractive exhibits on the grounds. . . . In addition to this, several tests were shown
of the growth of good and poor seed, all proving conclusively that only the best quality 
of seed should be sown in any case.”—“ Farming," Toronto, Ont, Sept. 13th, 1898

"The authorities of the Ontario Agricultural College are preparing one of the most 
instructive exhibits ever seen in connection with modern agriculture. In Agricultural 
Hall, close to the Dufferin street entrance, there are being put up samples of practically 
all the grains sown in Ontario. In a place where they can be seen by all visitors, will he 
samples of the beet varieties—as proven by tests at I'le College and through the Experi
mental Union—both in the ear and threshed. Not only this, but boxes of growing gram 
will be placed on view for the purpose of showing the relative value of good bad and 
indifferent seed. Some of the boxes will show plants grown from plump seed ; others from 
shrunken seed, and others again from broken grain, or grain injured by an insect. The 
boxes of growing plants in short, will show the relative value of all possible qualities of 
seed of the same variety. In addition there will be behind the boxes tubes giving the 
veild per acre of the different qualities, and printed cards containing still more detailed 
information. The whole will be an object lesson in seed such as has never before been 
given in Ontario. The exhibit will be in charge of 0. A. Zavitz, the College Experi 
mentalist, one of the most efficient and enthusiastic exponents of modern agriculture in 
Ontario, and any information desired by visitors, in addition to that given by the exhibit 
itself, he will be glad to supply.—"•* Farmers’ Bud,” Toronto, Ont., Sept, let, 1898.

1

Barley—Comparative Test of 34 Varieties.

In 1839, sixty-one varieties of barley, many of which were imported from foriegn 
countries, were grown side by side in the experimental grounds. The comparative tests 
of these varieties were repeated in each of the four following years. After the experiment 
had been carefully conducted for five years in succession, all the inferior varieties were 
dropped, and those which gave the best satisfaction_____________ _______ were included in the experiments of
the'tollowing years. Eight of these most promising varieties of barley were grown in the 
experimental grounds this year for the tenth 
have been grown for nine years in succession, eight varieties for eight years, three varieties 
for seven years, four varieties for six years, three varieties for five years, two varieties 
for three years, and one variety for two years. The barley was all sowed broadcast at 
the rate of one hundred pounds of seed per acre on plots exactly 1-100 of an acre in size. 
Equal amounts were sowed on the different plots,^ and the seeding took place on April 
16th of the present year. The land 
crop of turnips the same year.

The yield of barley per acre in 1898 was very large, the Mandscheuri producing as 
high as 77.6 bushels of grain per acre. The average yield of all the varieties was twenty- 
seven bushels per acre greater t^an in 1897, tixteen bushels per acre greater than in 1896, 
and eight bushels per acre less than in 1895. The weight of grain per measured bushel 
in 1898 was also high, the average being 53.3 pounds. This weight is over five pounds 
per measured bushel above the standard for barley, and is nearly four pounds per 
ured bushel greater than the average weight for 1897.

Besides these, five leading varietiesseason.
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Yield per acre.

Straw. Grain.

I ield per acre.

Straw. Grain.

Grown for Ten Years
1. Mandecheuri.............................
i. Oderbrucker......................
8. Scotch Improved.......
4. French Chevalier.....................
5. KmpresH .............................’ ’
6. Common Six-Rowed ...........
7. Two-Rowed Italian..............
8. Kinna Ku'la . .

Grown for Nine Years
New Zealand Chevalier..............

10. Menenry ..................
IX. Early Minting............. . "
12. Australian .......
IS. Italian............

Grown for Eight Years.........
14. Imperial Six-Riwed....................
IB. Caiiforn a Brewing.........
15* ^ Baxter's Improved

Caiiforn a Chevalier. ...
18. Highland Chief.
19. Duckbi'.;................ •**;;;;*•
30. Salzer% California Prolific..!!!.’
21. Carter •* 0 «ldth-irpe ..................

Orown f >r Seven Years.
22. Gold Foil Hansforde..................
23. Two «owed Canadian..............
24. Sel» • ted Canad an Thorpe 

°rpwn for Six Years
25. I ' a r-Rowed ...........................
26. -rmont Champion.
27 Arman’s Selected Beardless 

_* 1 arman’s Uoldcn Champion
Or wo for Five Years.

*. North-Western .
30. Scotch ...........................
31. Success .........

°raA3?rr .
S3. Manitoba Six-Rowed

wown for Two Years.
84. Dakota Silver Beard/ess ...

Average reaulta for num- 
brr of year» grown.Result» for 1898.

bush.
65.03
67.14
55.57
54.83
53.51
53.33
40.70
46.99

1.98 54 53 
53.05 
53.84 
51.00 
48.37

1 43
1 88

hO
1.77

1.49 58.33 
57.56 
54.07 
53 40 
50.65 
48.84 
48.54 
47.90

1 51
1 66
2.04
1.71
1.64
1.61
1.86

1.98 53.60
49.15
45.93

1 70
1.62

1.41 67.57
52.79
51.87
40.78

1.76
1.78
1.73

53.49
63.37
36.35

51.09
47.28

45.36

lbs. tons.
51.75
53.75 
68 25 
64 76 
64 26 
64 OU 
62 63 
62.50

2.12
1.97
2 Of.
2.27
2 30
1 74
2 41
2.28

63.88
63.75 
64 25
53.76 
62 76

2 24 62.60 
51.73 
62 60 
62 99 
53 42

1.99 70.08 
66 66 
67.29 
67 02

2 36
2.34
2.19

63.13 
48 88 
64.00 
64.00 
54.00 
63 34 
33.88 
64.26

1 99 70.42 
64.68 
61.79 
59 04 
68 27 
66 67 
62.86 
69.12

61.99 
46.66 
52 00 
52.29 
62 66 
62 30 
62.41 
62.16

2 00
1 97
I.M
2.26
2 30
2 27
2.20

64 00 
63 00 
63.88

2 77 65.90 52.64 
2 33 65 .66 52 05 
2.08 | 62 31 61 84

53.38 
66 63 
66 60 
63.88

2.10 72 85 
2 29 1 68.00 
2 36 69.76 
2.33 59.21

61.68 
53.93 
53 05 
61.60

61.88 
62 63 
48.88

2.13 73 90 
67 62 
66.64

60.65 
50 62 
46 73

1.98
1 62

62 60 
62.63

2.13 73.77 
66 06

80.81
61.461 81

60.13 1.76 55 67 47 76

ing seed from other localities, or from other soils. It will be noticed tW th«> i:„u* * 
weight per measured bushel produced from any of (he eight varieties grown for tei^ears

Varieties of Barley.

and that jfVh*8? yie,dj^ri ?creL°f tw<> rowed varieties in 1898 was 65 bushels 
favnr^Vk bMhele- ThU shows an averse of 2* bushels per acre in
varieties for <*,emining the results of the twoVowed and six rowed
varieties for the number of years for which they have been grown, as indicated in the
vmVgood "resuhjT 25ft ££ 7hile aome of the 1 wo rked varieties have given
satiabLbl ft’ V11'on the wh°le, the six rowed barleys have given the beat general 
satisfaction. In weight per measured bushel for the past year, the two-rowed barlevs 
weighed on the average lg pounds more than the six rowed barlejs. 7
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bush. 
77 63 
68 08 
72 86 
66.02 
67 90 
62.90 
70.86 
68.08

lbs. tons. 
50.86 1.83 
53 31 1.64 
62 14 1.63 
62 38 1.93 
62.36 1.74 
62 53 1.44 
62.67 1.95 
61 79 1.78

i r •
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1.46
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to Hucceesion is 52J pounds, which is 4 J pounds over the standard for barley. The barley 
which gave the heaviest weight per measured bushel in 1898 was the Vermont Ofcampion, 
which produced a grain that weighed 56.6 pounds per measured bushel, and an avirage of 
53.9 pounds per measured bushel in the experiments of six years One of the most 
important columns of figures is the one at the right hand side of the table, which gives 
the average yield of grain per acre for the number of years in which the varieties have 
been under experiment at the College. It will be seen from this column that the Mande- 
cheuri has given decidedly the largest average yield, the average being a trifle over sixty- 
five bushels per acre for the ten years' experiments. The Oderbrucker, which is also a 
six-rowed barley, and stands second in the list of yield of grain per acre, has given an 
average of about eight bushels per acre lees than the Mandscheuri ; but, at the same time, 
it will be observed that the weight of grain per measured bushel is nearly pounds 
greater than that of the Mandscheuri in the average results for ten years.

Hullem Barley—Comparative Test op Eleven Varieties.

Five varieties of hulless barley were sown in the spring of 1898 for the ninth 
in succession. Besides these, six other varieties, which have been tested in our experi
mental grounds for a less number of years, were also sown As in the case of the two- 
rowed and the six-rowed varieties, the seeding took place on April 16th, on plots of 
exactly the same shape and size as those used for the two-rowed and the six-rowed 
varieties.

season

Average results for number 
of years grown.t Results for 1898.

s
Weight Yield per acre. Weight Yield per acre. 

5 per
0 measured
Z bushel

Varieties.
per

measured
Straw. Grain. bushel. Straw. Grain.

lb.. tons. bush.
1.87 60.28
1.91 48 07
1.86 46.67
1.88 44.07
2.12 46.18

lbs. bush.
40 41
38.70
38.48
33.64
28.87

tons. 
63.83 1.61 
68.46 1.44 
69.29 1.68 
69.74 1.64 
60.66 1.84

66.60 
62 00 
62 00 
63.76 
63.13

64 18 
66.60 
63.00

1.69 50.47 
1.84 60.48 
1.86 | 41.67

1.96 44.68

61.46 1 87 44.6»
63 32 1 64 41.99
t0.28 1.67 33 6»

60.07 1.71 38.63.00

63.00 2.10 48.48 69.09 1.66 29.88 

60.19 2.02 41.7»63.88 2 26 50.97

Grown for nine years :
1 Black Hulless....................
2 Guymalaya.......................

' 3 Hungarian ........................
4 Large Skinned..................
6 Three-Rowed ....................

Grown for six years :
6 Guy Mayle ........................
7 Purple ..............................
8 Smooth hulless ................

Grown for five years :
9 VVinnioeg No. 21 ...............

Grown for three years :
10 New White Hulless.........

Grown for two years :
11 Hog ..................................
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The grain of the hulless varieties of barley resembles that of wheat or rye, weighing 
on the average about sixty pounds per measured bushel. We have therefore adopted 
sixty pounds as the standard weight per measured bushel in calculating the yields per 
sere, it will be observed from the foregoing table that all of the varieties produced grsin 
in 1898 which weighed upwards of sixty pounds per measured bushel, and that two of 
the varietiee produced grain which weighed sixty-six and a half pounds per measured 
bushel. These weights are certainly high. In the average results for the number of 
years grown, it will be seen that the Black Hulless and the Purple varieties each pro
duced gi~in which weighed an average of sixty-three pounds p»r measured bushel The 
average yield ptr acre of the eleven varietiee grown in 1898 was nearly twenty-four 
bushels per acre greater than the average yield of 1897, and twelve bushels per acre 
greater than that of 1896. The Black Hulless variety, which stands at the bea.' of 
the list in the yield of grain per acre, produces a grain which weighs remarkably well,
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55.57 
54 82 
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48.99

1.83
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1.93
1.74
1.44
1.95
1.78

1.98 54 52 
53.05 
52.84 
51.00 
48.27

1.43
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1.77

1.49 58.23 
57.56 
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52 40 
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I 1 51
1 66
2.04
1.71
1.64
1.61
1.86

1.98 53.60
49.15
45.93

1 70
1.62
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bu< 11». 11». bus 
34 67

bus.
10.27April 18—19 .. Broadcast® I 

Drilled. .
April 22—25. Bruadcawted 

Drilled. 
Broadcasted
Drilled............
Broadcasted
Drilled............
Broadcasted ..
Drilled............
Broadcasted . 
Drilled............

63 94 51 62

53 38 61 66 46.9740.04
May 1—4.. 

May 9-11 

May 18... 

May 26-29

52 97 50 26 37.9630 04

60 69 47 69 23.80 32.80
49.19 46 36 24.91 25.54
48.28 43 33 11 24 14.45

The average yield of grain per acre produced from broadcaating the wed on eix 
different dates is 31 9 bushels, and that from sowing the grain with a grain drill is 32.8 
buahela, which ii an advantage of about 1 bushel per acre in favor of sowing barley with 
the grain drill. The largest individual yield, however, was produced from sowing barley 
broadcast on the 25th of April, the yield in this instance being 48.6 bushels per acre. 
The lowest yield was produced by sowing the grain with a grain drill on the last date of 
seeding.

The results from sowing grain at fix different dates for four years in succession 
showed the advantage of early seeding in the esse of barley. In three out of the four 
years, there were only three or four days between the first and the second dates of t ceding. 
The average results from the two first dates of seeding are quite similar, but a marked 
decrease both in yield per acre and in quality of grain took place as the 3eason advanced 
from the second date of seeding. The yield of grain from the last date of seeding is less 
than one-third of that produced from the seeding which took place on the 18th and 19th of 
Arril. In the average of four years’ experiment the best all-round results were reached 
from sowing barley on or about the 22nd of April.

Pbas—Comparative Test of 52 Varieties.

Ot the 52 varieties of peas which were grown in the experimental grounds in 1898, 
41 varieties have been grown for at least five years in succession, and the remaining if 
varieties have been grown for a less number of years. Five new varieties were obtained
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but possesses a straw which is very weak, and is apt to become badly lodged in 
many localities. The Hungarian variety possesses a straw which usually stands up well, 
and in that respect is a much more satisfactory variety to grow than the Black
H alkw.

Barley— Broadcasting amd Drilling at Six Different Dates.

An experiment has been conducted for four years in succession by sowing barley, 
peas, spring wheat, and oata on six different dates ; and for three years the grain was 
broadcasted and also sown with a grain drill on each of these dates. The plots were 
all similar in size, and the same quantity of seed was used in all cases. The land 
used for this experiment in 1898 was manured at the rats of twenty tons of fsrm 
yard manure per acre in the spring of 1897, after which it produced a crop of pota
toes in the same yiar. The crop on each plot was harvested when it reached its proper 
stage of maturity The following table gives the average results of the experiments 
conducted for four yeuit in succession with barley, and also the results of the experi
ment conducted in 1898.

Average result. from different 
method* of seed ng Average Result, from Different Date* of Seeding.

Date of Seeding ^'"1er'aim**I l>er measured bn*hel

Average 
3 years 
1896 98
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*dly lodged in 
stand* up well, 

than the Blank

in the spring, and were sown in the * xperimental grounds in 1898 for the first time. 
The land upon which the peas were grown in the past season was an average clay loam, 
which was manured at the rate of twenty tons of farmyard manure per acre in the spring 
of 1897, and produced a crop of corn the same season The seed of the different varieties 
was sown on April 27th, except that of the Crown, Lakefield, and Baltimore, » hich was 
sown two days later. The plots were exactly 1-100 of an acre in size throughout. The 
grain was sown with an ordinary grain drill having ten tubes—the tubes being 7.92 
inches apart. The amount of seed used was regulated according to the sise of the grain 
and the manner of growth of the various kinds, and varied from 2 to 4J bushels per acre.

The fifty-two varieties of peas grown in 1898 gave an average yield of 24.4 bushels 
per acre, and an average weight per measured bushel of sixty pounds. This record is 
somewhat below the average of the past few years The highest yields produced this 
year were by the following varieties : Waterloo 31.9 bus , Early Frame 31.1 bus., White 
Wonder 30.5 bus, and Tall White Marrowfat 30.2 bus. In the average résulta of eight 
years’ experiments it will be seen that the White Wonder stands at the head of the list 
in yield of grain, producing an average of a little over thirty seven bushels per acre. The 
grain of this variety weighs very heavy ; the average for the eight years being over sixty- 
three pounds per measured bushel. The White Wonder variety is best suited to a com
paratively rich soil, as the straw is not so long as that of manv other varieties. The seed 
was originally imported by the College from New Z-»iand. The Early Britain, which 
stands second on the list in yield of grain per aero among the varieties grown for eight 
years, was imported from England, and is giving very good satisfaction in the compara
tive results. It has been distributed throughout Ontario, in connection with the oo opera
tive experiments, along with three other varieties in each of the past three years. When 
the returns were received from the different experimenters and the results of the success
fully condu.ted experiments were summarised, it was found that the Early Britain gave 
the highest yield per acre of the four varieties sent out in each of these three years. As 
the Early Britain variety is slightly wrinkled, it does not give so Ur/e a weight per mea
sured bushel as some of the smooth varieties. The foregoing results show that the Early 
Britain weighs 31 pounds per measured bushel lees than the White Wonder. It will be 
noticed that the Mummy variety, which stands fourth on the list in yield per acre, pro
duced grain which weighed over sixty four pounds per measured bushel in the average of 
eight years. The Chancellor variety of peas has now been grown in the experimental 
grounds a six years in succession, and stands at the head of the list in yield per acre 
among the varieties which were grown for the first time in 1893. It is a small white 
pea, and ripens about ten days earlier than the Golden Vine, and about two weeks earlier 
than the Prussian Blue variety. In the co-operative work throughout Ontario in 1898, 
the Chancellor came second in the list in the yield of grain per acre, the highest place 
being taken by the Early Britain.

Special attention is drawn to the first column of figures in the following table, as the 
injury caused by the ravages of the pea weevil (bruches pisi) are enormous in some parte 
of the Province. In order to glean such information as we can regarding the injury 
caused by the pea-weevil to the different varieties of peas when sown side by side, we 
have closely examined the peas for the last two years, in order to find out the percentage 
of each variety which had been injured by the pea-weevil. The figures in the column 
give the exact percentage of peas which were infested with the pea weevil. From general 
appearance the peas would not indicate nearly so much injury done as is recorded in the 
foregoing table, as in many instances the weevil was still located in the central part of the 
peas, owing to the pea having been treated with carbon bisulphide as soon as possible 
after harvest, and before the weevil had done much damage Among all the varieties of 
peas that have been grown during the last two years, the Oddfellow variety has been the 
freest from the ravages of the pea-weevil in each of these years. By a close examination 
of all the varieties of peas which we grow fioui year to year, we hope to obtain valuable 
information regarding the extent to which they are injured by the weevil. From our pre
sent knowledge, the Oddfellow and the Mummy are among the least, and the Nimble 
Taylor among the mos , affected.
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tom.î.ie
1.84
1.16
1.66
1.46
1.18
1.66
1.19
1.18
1.43
1.21
1.34
1.61

1.68
1 88
1.48
1.23
1.83
1.81
1.40
1.40
1.04
1.38
1.71
1.41
1.66
1.66
1.67

W

1.30
1.42
1.09
1 81
1.22
1.41
1.38
1.36
1.26

1.18
1.84
1.48

1.47

1.28
1.18

1.29
1.16
1.26

1.84
1.96
2.03
1.86
1.7»

bush.
3709 
3611 
3581 
34.83 
34.37 
33.45 
33.3» 
31.94 
31.68 
31.30 
30 72 
30.16 
38.36

34.51 
31.03 
30.87 
30.06 
38.83 
38.82 
28.24 
28.22 
38 81 
28.31 
27.56 
27.03 
26.85 
24.44 
22.53 
18.30

32.35
31,62
31.54
31.40
31.08
31.05
28.28
28.11
28.91

32.17
28.73
23.00

35.60

26.60
24.27

28.63
27.57
18.00

31.12
26.82
26.63
25.75
22.96

Rt nuits for 1898 Average weighta for number of 
years grown.

lb. tone. bush.
62 76 1.49
68.63 1.36
60.60 1.13
63.26 2.17
56.76 1 32
60.26 1.67
60.88 1.64 
61.00 1.02
68.76 1.26
61.88 1.68
68.60 1.89
60 13 1.42
60.26 197

20 80 45 
26 80 
29.96 
24.32
24.20 
26 10 
26.27 
26.07
21.20 
25 66 
28.67 
24.20 
21.12

49
29
11
44
36
40
86
36
48
46
60
42

64 68.88
61.00
61.26
62.88
60 76
60.13
61 26 
60.38
61.13 
59 76 
61.60 
81 26 
60.76 
61.00 
53 00 
59.00

1.66 30.16 
26 68
26 76
27.66 
24 80 
28 43
27 03 
22.40 
26.33 
22.78 
16.28 
23 07
17.66 
17.63 
16.93

II 1.46
23 1.63■ 1.60
43 1.66
40 1.60
46 1.74

1.46
40 1.24
49 1.42
34 1.19
46 1.78
46 1.67
42 1.70
■ 1.90
37 .87 6.77
64 67.60 

69 13 
% 38 
54 88 
60 25 
68 00 
61.38 
61.18 
60.63

1.29 20.87 
28 62
19 63 
18 83 
29.32
20 16 
28.60 
22 82 
24.62

29 1.67
64 1.29
66 1.26
36 1.72
41 1.60
34 1.74
36 1 44
40 1.64

66 67.63
60.18
60.18

1.61 27.13
26.67
17.77

84 1.68
32 1.72

39 69.60 1.68 28 13
64 66.18

66.18
1.76 29.86

31.9044 1.72

37 60.63 1.47 
69 26 1.62 
64.76 I 1.63

26.16 
27 63 
19.02

41
10

27 62.00 
62.00 
62 60 
64.00 
60 88

1.04 31.12 
26 82 
26.68 
26 76 
22.96

25 1 96
21 2 03
18 1.86
30 1.72

Varietiee of Pee».

Grown for Eight Years
1 White Wonder (New Zealand)

:

2 Early Britain ...............
3 Field (New Zealand) .
4 Mummy .......................
5 Brown (New Zealand)
6 Blue (New Zealand ....
7 Prussian Blue................
8 Glory...............................
9 Princess Royal .

10 White Byed
11 Early Race Horse....................
12 Black-Eyed Marrowfat............
13 Multiplier...................................

Grown for Seven Years :
14 Tall White Marrowfat.............
16 New Canadian Beauty............
16 Canada Cluster.........................
17 Golden Vine. ............................
18 Centennial White......................
19 Potter...........................................
20 Cleveland’s Advancer..............
21 Royal Dwarf Marrowfat........
22 McLean's Advancer..................
23 Sword...........................................
24 Scotchman .............................
26 Canada Field.............................
26 Prince Albert...........................
27 Striped Wisconsin Blue..........
28 Oakshott Field.........................
29 Pride of the North....................

Grown for Six Years :
30 Chancellor...................................
31 Common Grey.......................
82 William 1st.................................
33 Nimble Taylor...........................
84 D’Auvergne................................
36 Nine Pod....................................
86 White Imperial.........................
37 Early June.................................
88 Tall Turkish. ..................

Grown for Five Years :
39 Improved Grey..........................
40 Crown...........................................
41 Coffee .............. ........................

Grown for Four Years:
42 White Hundredfold..................

Grown for Three Years :
43 l.indeay.......................................
44 Waterloo...................................

Grown for Two Years :
46 Harriston Glory........................
46 Elephant Imperial Blue........
47 Oddfell ,w ................................

GrowU tor One Tear :
48 Early Frame................. ...........
49 Califo nia Creeper....................
60 Biemirk’s Hog Food................
61 Lake5eld.....................................
62 Ba'tir iore .........................

Marrowfat

Peas—Comparative test of 52 varietiee.
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Broadcasted .......
Drilled ................
Broadcasted.........
Drilled ................
Broadcasted.........
Drilled ...............
Broadcasted.........
Drilled ................
Broadcasted ... .
Drilled ................
Broadcasted.........
Drilled .................

tone.
1.16
1.84
1.16
1.66
1.46
1.18
1.66
1.19
1.18
1.48
1.21
1 34
1.61

1.68
1 38
1.48
1.28
1.33
1.81
1.40
1.40
1.04
1.38
1.71
1.41
1.66
1.66
1.67

9*
1.30
1.42
1.09
1 81
1.22
1.41
1.38
1 86
1.26

1.18
1.84
1.48

1.47

1.28
1.18

1.29
1.16
1.26

1.84
1.96
2.03
1.86
1.7»

Yield of 
grain 

|ier acre. 
Average 
3 years 
1896 98.

Broadcasted or drilled.

Average result» from different 
methods of seeding.

i
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For three yean in suoceuiou the peas grown in tin Experimental department have 
been treated for the pea weevil as soon ae possible after harvesting. We used carbon 
bisulphide for this purpose in esch of the three years, and as the results proved very 
satisfactory, and a number of our readers may not have seen any bulletin on this subject, 
I give a very concise summary of the treatment of weevily peas which is simple in method 
and effectual in résulta The treatment which we recommend from our three years’ 
experience is as follows : The peas containing the weevil should be placed in a compara
tively air-tight box, barrel, bin, or roem, either in bulk or in cloth bags. Flat dishes 
should then be placed on top of the grain, and after the carbon bisulphide is poured into 
them, the compartment containing the peas should be closed and allowed to remain 
undisturbed for forty-eight hours, in order that the vapors, which are 2£ times heavier 
than air, may penetrate every portion of the receptacle and do effective work. The 
weevil can be destroyed at any stage of their growth ; but the treatment should not be 
attempted when the thermometer stands lower than ten degrees below zero, as it is 
claimed that the liquid would not vaporize sufficiently to work satisfactorily. I would 
strongly recommend treating the peas immediately after they are harvested and threshed 
in the autumn, to destroy the weevil when they ary small and entirely enclosed in the 
peas. The vapors of the carbon bisulphide will per -trate the skins of the peas and des 
troy the weevil before they have competed their work of destruction and made their 
escape. Peas which are not treated in the autumn should be treated in the warm days 
of the winter or in the spring, to check the spread of this troublesome insect.

Carbon bisulphide is a clear liquid which volatilizes very rapidly, and, as the vapors 
are very inflammable, great care should be taken to keep fire away from them. Carbon 
bisulphide can be purchased in small quantities from most druggists, or in larger quanti 
ties from the manufacturers. It has been estimated that 1$ pounds of the liquid is suffi
cient for each ton of the grain to be treated, if used to the best advantage possible. We 
usually, however, use about one pound of the liquid to each ten bushels of grain, as it is 
important to have the work thoroughly done without the necessity of repeating it.

Pkas—Bhoadcastino and Drillino at Six Different Dates.

As in the case of barley, peas were sown in the spring of 1898 by hand and with a 
grain drill on six separate dates. The plots were all 1-100th of an acre in size, and 
equal quantities of seed were used for the various plots.

[fate for number of 
re grown.

i

i
cI

bosh.
37-09 
36-11 
35-91 
34 83 
34.37 
33.45 
33.39 
31.94 
31.68 
31.30 
30 72 
30.16 
38.36

34.51 
31.03 
30.87 
30.05 
39.93 
39.82 
39.34 
39.32 
28 81 
28.31 
27.56 
27.02 
26.85 
24.44 
22.53 
19.30

32.35
31.62
31.54
31.40
31.09
31.05
29.28
39.11
38.91

Average result» from different 
dates of seeding.

Weight per 
measured bushel.

Yield of grain 
per acre.Date of seeding Peas.

Average 
4 yeai s
1895-98.

Average 
4 years 
1896-98.

33.17
39.73
33.00

1898. 1898.

lbs. lbs. bush.
14.06

bush.
36.72:35.60 61 64 68.94April 18-19 

April 22 25

May 1-4.......

May 9-11 ..

•May 18.......

•May 25 26 .

26.60
24.27 ! 60 97 68.88 26.11 30.81

! 60 82 69.66 27.7320.98
29.63
37.57
18.00

69.00 69.36 18.29! 24.69

! 67.78 68.36 9.68 19.87
31.12
26.82
26.63
25.75
22.96

63.88! 68.19 17.976.74

* The average results from the seeding of May 18th and of May 26th and 26th are for one year less than 
for those of the seeding of the first four dates.
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'
1 he grain which was sown with a drill gave an average of one buehel per acre more 

than that which was sown broadcast with the hand When the average results of the six 
dates of seeding are taken into consideration, it will be observed that the largest average 
yield for three years was produced by sowing the |>eas with a grain drill on or about the 
22nd of April. It will also be observed that the smallest average yield for three years 
was produced from the peas which were sown broacdast on the last date mentioned.

In comparing the results from sowing peas on the different dates enumerated in the 
foregoing table, it will be seen that the largest average yield per acre for four years was 
secured from the second date of seeding, and also that there was a larger yield of peas per 
acre from sowing on the first three or four days of May than from sowing on the 18th or 
19th of April. As the seedings advanced beyond the 4th of May, however, the decrease 
in the yield of grain per acre was quite marked. The average results of these experi
ments seem to indicate that the best returns have been secured from sowing |ieas with 
the grain drill, on, or shortly after, the 22nd of April.

Spring Wheat—Comparative Test or Forty Eight Varieties.

Grov
1. i
2 1
8.
I :

r>.

# 6.
Grov

7Eighty-seven varieties of spring wheat have been tested in the trial grounds within 
the past ten years After five years careful experimental work, however, a number of 
the poorest varieties were dropped from the experiments, and only the most successful 
ones were retained. In 1898, forty eight varieties were tested. Four of these were 
grown in 1898 for the first time. The soil on which the t xperiments with wheat 
conducted was situated in the northern jiortion of the experimental grounds, and was 
qui e uniform in character. It was manured in the spring of 1897 with twenty tons of 
farm yard manure per acre, and produced a crop of roots in the same year. The seed 
was sown broadcast on April 15th, with the exception of the Thick Set variety, which 
wai sown one week later, and the Imperia , which was sown about the 22nd. The grain 
was sown broadcast at the rate of two bushels per sere, excepting the large coarse varie
ties, as Bart Tremenia, Wild Goose, Medeah, Sorentine, Algiers and Ontario, which were 
sown at the rate of two and a half bushels per acre.

The average yield of the forty-eight varieties of spring wheat grown in 1898 was 
thirty-two bushels per acre, which was double that of the previous year, and about equal 
to the average yield of 1894. The quality of spring wheat grown in the plots in the last 
season was gt od, the average weight per measured bushel of the forty eight varieties being 
60.17 pounds. But little interest has been taken in the spring wheat crop of Ontario 
for a good many years. The interest, however, has revived considerably during the past 
two or three years, as shown by the greatly increased number of applications for the best 
varieties of spring wheat. When it is seen that varieties of spring wheat which are 
grown in ex|<erimental plots give a yield of from twenty-eight to thirty four bushels per 
acre in the average of nine and ten years’ experiments, and at the same time produce 
grain which weighs from 60 to 62} pounds per measured bushel, it seems evident that 
spring wheat can still be grown quite successfully in s>me parts of Ontario at least. Those 
varieties of spring wheat which give the beet satisfaction under varied conditions, extend
ing through several years’ experiments, are the varieties from which we may hope to 
rece.ve the most satisfactory results in general cultivation.

In weight of grain per measured bushel, it will be observed from the foregoing table 
that the Medeah, Bart Tremenia and Sorentino gave the largest number of pounds. 
These, however, are coarse wheats, somewhat resembling the Wild Goose variety in char
acter. It will be observed, however, that the Herison Bearded gave 63} pounds per 
measured bushel, and this is a wheat recommended by the Dominion Millers' Association 
as being one possessing good milling Qiii..t.;es. When driving through the county of 
Prince Edward in July of the present year I observed several fields of the Herison 
Bearded variety, and some of the farner; of that county informed me that the millers 
would pay the highest price for that wheat. I understand that the variety is giving good 
satisfaction The Herison Bearded has given an average of forty one bushels per acre in 
our plots this year, and has produced an average of twenty-eight bushels per acre for the 
past ten years. When we realize that the weight per bushel of the Herison Bearded for

I
9. 1

IS. :
11.
12.
18.were 14.
16.

Gro\
IS.
17.is.
19.

Grov
ML
21.
22.

23.
24.
26.
26.
-7.

Grot
28
29.

30.

81.

32.
33.
84.
36.
ML

Grov
87.
38.
Ml

Gro'
10.

Gro1y 1 41.
42
43.
11

Gro1
16
46.
47.
48.

ten y 
the e 
their

All1.
«



bush.
•28.89
28 02
as. 37
as. io
at. 3# 
aa.fla

34.13 
JO.U4 
au.7N 
a#. 14
-8 09 
ao.vo 
ac.MS 
as. 34 
34.31

35.07
35.07
34.06
33.83

37.14
36.38 
33.85 
33.36 
31.73 
31.61
31.39 
It.36

35.18 
31.68
31.19 
30.91 
30.83 
18.64 
17.63 
16.38 
13.95

30. ‘ 6
19.74
18.63

14.99

17.01 
14.36 
14.07 
1 1.30

37.87
37.08
35.68
18.47

Result* for 1898.

II..
Bearded 64.63 

68.75 
62.50 
63.26 

■62 13 
Bald. 69 63

Bearded 62.13 
62 88 
65 00 
64 13 
59 88 
63 88 
61.00
61.13 
63 26

Bald.
Beaided
Bald.

Bearded

Bearded 61.00 
61 00 
61.13 
67.88

Bald

Bald. 61.00 
60.60 
67.38 i 
69 50 
67.88 
69 00 
60.63 
60 00

Bearded
Bald.

Bearded

Bald.

Bearded

61.13 
61.38 
61.00 
60.63 
69 00 
60 25 
60 60 
61.00 
69.00

Bald.

Bald. 57.38 
61 00 
60.88

Bald. 60.60

Bearded 61.88 
Bald. 61.63 

60.88 
66.16

Bearded 68.00 
62 18 
62.88 
60.63

Average résulta for number 
of years grown.

Varieties of Spring Wheat.

Grown for ten years :
1. «art I'remenia ... .
2. Hetison Bearded ....
8. Pringle's Champion .
4. Sanonka .............. ....
6. Konlsburg ....... ......................
6. H tlben’s Improved...........................

Grown for nine years :
7. Wild Goose........................................
8 Red Kern..........................................
9. Medeah ...........................................

16. Sorentino. .......................................
11. White Ruaaian , .............................
12. Algiers .............................................
18. Red fife...........................................
14. White Kite........................................
16. Colorado............... .........................

Grown for eight years :
16. Rio Grande ..................................
17. McCarlin ..........................................
18. Manitoulin........................................
19. Okanagan Valley Velvet Chaff .... 

Grown for seven years :
20. Wellman Kite ..................................
21. Lost Nation .................................
22. Velvet Chaff Blue Stem ................
23. New York........................................
24. Dakota Marvel.................................
26. Heyne’e Bine Stem.........................
26. Msnit .ha Red .................................
27. Canipbel ’a White Chaff..................

Grown for six years :
28. Blue Democrat.................................
29. Champion bearded...........................
30. French Imperial...............................
81. Amethyst ......................................
32. Ontario ..................................
33. Kar'y Scotch Bearded ....................
34. Scotch Fife ......................................
36. Canadian Club.................. .............
38. Niagara.............................................

Grown for five years :
37. Sal ter a Marvel................................
38. Red North Dakota .........................
89. May’s Early Wonder......................

Grown for four years :
40. Manitoba Hard .......................

Grown for three years:
41. Preaton ...........................................
42 Percy ...............................................
43. Stanley ...........................................
44 Seven Headed ........................

Grown for one year :
46 Speculation........................................
46. Warren ..........................................
47. Thick Set........................................
48. Imperial.......  ..........................

ten years i§ 62} pounds, we are forced to me conclusion that this variety should receive 
the attention of the farmers who are still interested in the production of spring wheat upon 
their own farms. The Red Fern variety of spring wheat proves to be one of the very
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lb*. bush
30 31Bri adcasted

Drilled...........
Broadcasted
Drilled
Briarlcaeted
Drillwl .........
Broadcasted 
Drilled .... .
Broadcasted 
Drilled .. .
Broadcasted 
Drilled .........

1 70 61.38April 1819 

" 22 26 ; 44 60.91 17.43
66

.............. 60.6114 ___ 14.33
: 60.60

60]56

69^32

9-11 11 60
:18 7 35

!“ 26 26 6 04

----  -----o j —- «"v nroniuui in Hocuiug, wuso toe results three t ears
are taken into consideration, do not vary more than ten pounds per acre. It must be 
understood that the land was in a good state of cultivation when the seeding took place 
Had the land been very rough and poorly worked, it is likely that there would have been 
a much more decided difference between the methods of seeding.

The great advantage of the early seeding of the spring wheat shows itself in this 
experiment. It will be seen from the foregoing results that the largest yield per acre 
and the best quality of gram were produced from the first date of seeding and as the 
season advanced there was a decrease in both quantity and quality of the grain produced.

Winter Wheat Experiments.

Bulletin 108 was issued in August giving the results of experiments with winter wheat 
As this bulletin was distributed in large numbers it will not be repeated in this report 
The conditions of the experiments and the conclusions therefrom will be briefly stated"

lb*. bu«h. 
69.99 16 66

, 68.92 19.13

58 69 12 20

68.28 12.18

64.41 10.47

63.66 6 90
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best of all the varietiej in yield per acre, although it weighs about two pounds per 
measured bushel less than the Henson Bearded. The greatest fault with many of the 
varieties of spring wheat is their light weight per measured bushel. It will be observed 
that the White Russian, which has boen grown quite largely throughout Ontario, weighs 
onb a little ove* fifty eight pounds per measured bushel In the average of nine years’ 
growing. The k four varieties —mtiored on the list were all grown this year for the 
first time, and the seed was obtained from different parts of Ontario. These wheats are 
all very similar in their characteristics, and might be classed as one variety. The 
Imperial gave much poorer results than any of the other three, Sut this no doubt occurs 
from its being sown about one week later than the rest of the varieties.

Spring Wheat—Broadcasting and Drilling at Different Dates.

Spring wheat was sown with an ordinary grain drill and was broadcasted by hand 
on six different dates in the spring of 1898. The plots used for this experiment were 
each 1-100 of an acre in size, and the soil was very uniform throughout in regard to ele
vation, previous cropping and previous manuring. The seed was sown at the rate of two 
bushels per acre in every instance, and the yields given in the following table were deter 
mined from the actual yields of the plots.

Average reunite from different 
method* of «etding.

Average reaulta from different 
date* of Heeding.

Yield of' Weig',‘.fwr, measured bushel.
Yield of gram 

per acre.Date of seeding Spring Wheat.
grain

Broadcasted or dnlltd. D*‘r sere.
Average
3 years

I 1896 8.
Aversge Average 

1898. 4 years
1896-8.

1898. 4 years 
1896-8.
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A good deal of attention has been given to the testing of winter wheat in the Experi
mental department of the Ontario Agricultural College. Varieties obtained from the 
United Sûtes, England, SootUnd, Germany, France and Russia have been carefully tested 
along with those secured from the wheat-growing sections of Canada Besides variety 
tests, there have been experimenU conducted in different dates of seeding, methods of 
soil preparation, methods of seeding, selection of grain for seed, quantities of seed per 
acre, application of fertilizers, treatment of smut-infested seed, the yield and quality of 
wheat cut at different stages of maturity, and the value of seed from wheat cut 
at different stages of maturity. These experiments have occupied over twelve 
hundred ploU within the last nine years.

The two hundred and three plots used for the experiments with winter wheat in 
1898 were situated in the southern portion of the large experimental field which lies at 
the rear of the main College building. The land used for one of the experiments had a 
gentle slope towards the south, and that used for the other experiments was comparatively 
level. No manure had been applied to the land since the spring of 1896, when it received 
a dr ssing of twenty tone of farmyard man ire per acre. Commercial fertilizers had not 
been used for at least ten years. The land produced a crop of spring grain in 1895, a crop 
of roots in 1896, and k crop for green manuring in 1897, which was plowed under during 
the first week in August of that year. No other plowing was done, but the land was well 
stirred on the surface up to the time of sowing the winter wheat. The land was very 
carefully measured and divided into plots, which were made exactly uniform in size and 
shape for the separate experiments. The smallest plots were each 1-100 of an acre in size, 
and were used for the smut-infested grain, which had been treated in different ways; and 
the largest plots were each 1-28 of an acre in size, and were used for the different prepar
ations of soil for winter wheat.

Ninety-two varieties of winter wheat were sown in the autumn of 1897. The plots 
situated side by side, and were separated from each other by paths three feet wide.

Th-j varieties were

)atis.

asted by hand 
périment were 
regard to ele- 

the rate of two 
ble were deter

i from different 
seeding.

Yield of grain 
per acre.

were
All the plots were sown by hand at the rate of two bushels per acre.

September 3rd, with the exception of two which were sown on September 4th 
and one which was sown three days later. The ripening of the varieties took place 
between the 14th and the 21st of July, which was about eight days earlier than in 1896, 
and four days later than in 1895. The crops were all harvested separately.

Av.rage 
1898. 4 veara

1896-8. sown on
buah. 
16 66

buah.
30 31

19 13 17.43
Conclusions.

1. The average results of winter wheat growing on the experimental plots for nine 
years in succession are as follows : weight of grain per measured bushel, 60.2 pounds ; 
yield of straw per acre, 2.7 tons ; and yie’.J of grain per acre, 39.5 bushels.

2. Dawson’s Golden Chaff gave the largest average yield of grain per acre among 
seventy varieties of winter wheat grown at the Ontario Agricultural College for five 
years ; also among eleven leading varieties tested over Ontario in 1853, nine varieties in 
1894, 1895 and 1896, and seven varieties in 1897.

3 The Early Genesee Giant variety of winter wheat was a close rival of the Dawson's 
Golden Chaff variety in the small plots in the Experimental department, and in the large 
fields of the Farm department of the College, and also in the Co operative experimenU con
ducted throughout Ontario.

4. Winter wheat which did not lodge until cut produced a crop more than double 
the value of that which became lodged before it was ripe,

6 In the five years’ experimenU with varieties of winter wheat the American 
Bronze, Dawson’s Golden Chaff, and Early Genesee Giant varieties produced the stiffest 
straw of all the large yieldere of grain.

6. Seed consisting of large, plump kernels of winter wheat gave much better results 
than that consisting of small, plump, shrunken, or broken grains.

7. In the average of six years’ experiments in sowing winter wheat at different dates, 
it was found that when the wheat was sown later than September 9th the crop was 
usually much poorer than when the seeding took place on or before that date.

12 20 14 S3

12 18 11 60

10.47 7 35

6 90 6 04
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. A1* * croP.f®r KJ6®0 manure to plow under in preparation for winter wheat neaa
gave the brat, and buckwheat the poorest results. ’ P

FARM.

9. In an e<P®nuient in cutting winter wheat at different stages of maturity for
l*'” ,^aC<?Tr,0n, h WM f0an<1 thst the N** yield Of grain and the best ..Lit, 

of seed were produced from the crop which was allowed to ripen fully before cutting 7
treated0fo7thn,tC« ^ 7‘th " stinkinK ha. l>een vet y effectually

,h" vi «... i

COMPARATIVE HaRDNKSS UK WINTER W|1*AT.

Cunqiarative presume 
required to break 
the grain, 
greatest presqu e.

Average result fur 
6 years.100

Varieties of Winter Wheat. Color
"fhi $ gram.

*5 e .
5'î t

Aver ge 
2 years.

1896. 1898.
1*2
e-

lbs. buah.1. Dawson’s Golden Chaff...........
2. Early Genesee Giant............. ..
8. Egyptian ..............................
4. Imperial Amber........... . . . . . .
5. Early Red Clawson ..............
6. Relish e .........................................
7. Gulden Drop........................... " ”
8. Russian Amber ......... ....
9 Egyptian Amber......... [ ' ”

10. Auieiica i Bronze .
11. Puole.........................................
12. Tasmania Red ..............
13. Early Ripe . ... ..........
14. Tuscan Is and................
15. Rudy
16. Re I May ..................
17. Arnold Hybrid .....................
18. Ru'garian........... ..  j
19. Pride of 'Genesee.. ....................
20. Emporium....................
21. Siberian ................................
22. 8te«art's Champion . ...
23 Red Velvet Chaff.......................
24. Zimmerman...........................
26. Stamlatd ........................................ "
26. Geneva .........................
27. Bissell ..............................
28. New Columbia................................
29. McPherson ....................................[
80. Bunnell, or I.andreth ................
31. Godeu Tankard....................... ..
82. Longkeiry Ret ..................  ,
83. Golden Cross ,,r Volunteer
84. Andrew's No. i ............................
35. Kentucky Giant................ , . . .
36. Hindostan...........................
37. Sou'es...................................
88. Simcne Red................
39. Treadwell.......................
40. Jones’ Winter Fife..
41. Currell ..................................
42. Turkish Red...................
43. T unquit’s Velvet Chaff
44. Velvet Chaff........................... . ] [
46. Surprise....................................
46 Early White Leader....................
47. Jones’ Square Head ............
48. Bullaid’s Velvet Chaff.............

67 70 83 59 7 52.8 W lute.S'l 78 81 m > :s.770 76 68 60 6 48 6 Red.71 80 77. 68 59.8 48 566 71 N I 69 68 9 is 5
7468 71 0 48 0 "66 ill 2

68 70 69.0 61 I 61 2 i 46.9
76 76 0
87 I 76 5

74 60 9 46 766 69 61 4 45.3
72 72 72 0 96 «0.1 44 868 78 73.0 62 «0 9 | 44.778 89 83 6 42 61.6 Il I71 88 , 80 0 67 I 61.2 43.8 ' ••87. 86 55 60 6 42.880 I 81 I 80 6 
70 I 78 I 74.0

68 60 6 42.8
71 62.2 42.572 77 74 6 72 61.8 42 470 69 | 69.5 7 1 60.2 42.3 White.83 100 91 6 70 60 8 42.1 Red.79 89 84 0 66 59 8 I 41 9

70 I 79.0 63 61 8 41.676 I 81 78 6 84 59.0 41 4 | White. 
41 3 I Red.84 83 83.6 70 58 3

7' 81 79 5 78 61.4 
80 | 58 5 
60 I 62.4

41 2«7 78 70 0 41.1 White. 
41 0 Red. 
40.8 '
40 6 I «•
40 3 ; ••
40.2 i White. 
39 8 Red.

77 81.5
79 6 I 64
80 0 I 80
85 5 I 73
76 0 76

86
78 81 61 6
73 87 59 4
83 88 62.176 58.4
83 71 77.6 68 | 60.8

37 j 60.388 73 80 5 39.883 86 84.6 65 60 B 39 581 92 86.6 74 1 60.1 39.389 86 87.0 I 69 60.0 38 87m 74 76 0 58 61.1 87 7
60 76 «8 0 82 67.8 37 6 White69 82 76 6 84 69 2 37 6 Red.63 72 67.6 86 «0.1 17 8 White.73 80 76 6 «7 68 7 37 0 Red.81 87 84.0 , 64

100 0 56
61 3 37 0100 100 61.5 36.8

79 84 81.5 83 61.7 36 1
77 88 82.5 86 «2 5 36.0
59 72 65 6 70 67.3 86 6 White.«7 «8 «7 B 71 66 1 83.8
72 77 i 74 5
82 I 82 I 82 0

Til 67.9 38 2
76 «C.4 31.9 Red.
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In order to ascertain the best variety of winter wheat to grow it is necessary to 
take many things into consideration. The power to withstand the cold winters of 
Ontario, the character of growth of the plants during the spring months, the freedom 
from rnst, the strength of straw, the yield of grain per acre, the weight per m> asurtd 
bushel, and the quality of grain, are all important items in det nining the varieties best 
suited to general cultivation. The bulletins issued from the Experimental depirtment 
have given a large amount of iinformation in reference to most of these points. The 
comparative hardness of some of the varieties has been referred to in one or two instances.

Some attention has been given to the comparative hardness of the different kinds of 
winter wheat since the publication of the bulletin last autumn. Mr. (1 H. Clark, It 8,4 , 
who completed his course in the College in the summer of 1898, took for the subject of 
his thesis “ The hardness of wheat and its relation to milling qualities.” With the 
assistance of Mr. F. 0. Harrison, B.S.A , College Bacteriologist, an apparatus was made 
for determining the power required to break the grains of wheat under direct pressure, 
and the Experimental department furnished Mr. Clark with the seed of a large number 
of varieties which were grown in the experimental plots in 1896, in order that he might 
determine the comparative pressure required to break the grain of the different vat iet.js. 
Mr. Clark is now employed in the Experimental department, and we have recently tested 
all the varieties grown in 1898 with the same apparatus. As this appears to give some 
useful information in regard to the comparative hardness of the different variété s, we 
have embodied in the foregoing table the comparative results in this respect, as well as 
the strength of the straw, the weight per measured bushel, the yield of grain per acre, 
and the color of the grain of the different varieties which we have grown in our experi
mental plots for five years in succession.

The fifteen hardest wheats produced an average of seven and one-fifth bushels 
per acre less than the average of the fifteen best yielding varieties, and two and 
nine tenths bushels per acre more than the average of the fifteen poorest yielding varieties. 
The average yield per acre of the fifteen softest wheats was between four and five bushels 
greater than the average of the fifteen hardest varieties, according to the results presented 
in the foregoing table. Among the ten varieties of wheat which have given the largest 
yield of grain per acre in the average of five years’ experiments, it will be observed that 
the Egyptian Amber possesses the hardest grain, the hardness being represented by the 
numbers 76.5. It will be noticed, however, that this variety is surpassed in point of 
hardness by twenty-four other varieties which come below it in yield of grain per acre. 
The grain of the Turkish Red variety will be seen to be the hardest of any of the vanities 
mentioned in the above table in the crop of 1896, and the grain of the Turkish Red and 
Pride of Oenesee varieties the hardest in the crop of 1898. The Turkish Red variety, 
however, stands forty-second in average yield per acre among forty-eight varieties grown 
for five years in succession, producing an average yield of 36.8 bushels of grain per acre. 
In comparison with this the Dawson’s Golden Chaff, wMch is a white wheat with 
softer grain but very much stiffer straw, gives an averages of sixteen bushels per acre 
more. The Pride of Genesee, which stands nineteenth in the list in yield of grain per 
acre for five years, possesses grain which stands in point of hardness in the average rf two 
years’ crops. This variety has been distributed throughout Ontario in connection with 
the co-operative experiments for four years in succession. In yield of grain per acre it 
stood fourth among nine varieties tested in 1895 on one hundred Ontario farms ; third 
among nine varieties in 1896 on ninety farms ; fourth among seven varieties tested in 
1897 on two hundred and thirty one farms ; and sixth among seven varieties in 1898 on 
one hundred and ninety-one farms. As a rule, the grain of the red wheats is harder than 
that of the white wheats. This, however, will not apply to all varieties, as the Early Red 
Olawson, which is the softest of the red wheats, is not so hard as the Stewart’s Champion, 
which is the hardest of the white wheats. From an examination of the foregoing table, 
and from what has already been said, it will be quite clear that there is no one variety 
which possesses all the desirable qualities of a good wheat. It appears that many of the 
varieties which yield the greatest amount of grain and possess the stiffest straw, furnish
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62 II A hit*.:s 7
48 o Red.
4M 5
4S -,
48 0 I «•
48.»
4» 7
45.»
44 8
44.7
44.4
43.8
42.8 I
42.8
42.6
42.4
42.3 White. 
42.1 I Red. \

:41 9
41.6 | “
41 4 | White. 
41 8 ; Red.
41 2
41.1 White.
41 0 Red. 
40.8 i 
40 6 l «•
40 3 ; «•
40.2 i W'hite. 
39 8 Red.

%
3». 8
3» 5
89.8
38 8
37 7
37 6 White
37 6 Red.
87.8 White.
37 0 Red.
37 0
Sfi.8
38 1
36 0
36 6 White.
33.8
88.3
81.9 Red.
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• grain which is softer than .uany of the other varieties, and that these varieties which fur
nish ♦he hardest grain are, as a rule, light yielders and possess a light straw. Some millers 
ftra r ixious to getr J wheat that will produce a strong flour, while others are anxious to 
get white wheat iu mix with the dark colored, hard, flinty, western wheat, in order to 
secure a flour of a lighter shade. The varieties which the farmers are likely to grow are 
those which they can usually harvest with the least amount of labor, and that will pro
duce the greatest financial returns for ‘he time and labor in growing the crop. The 
requirements of the market, however, should be closely watched, and the aim should be 
to grow those varieties which will give the best results, and at the same time furnish that 
quality of grain for which there is the greatest demand. A careful study of the results 
of our experiments with winter wheat will greatly aid in this selection Work is now 
being done in the Experimental department with the object of improving the best varieties 
of winter wheat by means of careful selection and cross fertilization. Grown 

«1 IV«i
42 Bolt
43 Bon 
4t Sur|
45 lm|j
46 Neg
47 Win
48 Prid
49 Hal
50 Au«
61 Lou
62 Sah
53 Man
54 Red 

Grown
56 Sals
66 New
67 Dau
58 Whi
59 Blac
60 Mex
61 Whi
62 Prol
63 Royi 

Grown
64 Him
65 Karl
66 Dan
67 Abu
68 Miel
69 Abu
70 Pear
71 Whi 
7'2 Impi
73 Whi
74 Fife;
75 Blac 

Grown
76 Tyre
77 Sals,
78 New
79 Hold
80 New
81 Whi
82 Mori
83 Wat 

Grown
81 Karl 
86 I art
86 Blac
87 Whi
88 Unk
89 Kart
90 Fren
91 New

Oats—Comparative Test of Ninety one Varieties.

Average renultn for 
number of years 

grown.
Results for 1898.

i
9Nature

ll'lll U I
K*!s it'I8 £s-° 6

5Color
bt jj t^ -i Vi fc •
c § C - "si

is. r|i it ü
Varietiea of ( lata. of Of

head grain.

S> >
Grown for ten years :

1 Jo mette.................................
2 Siberian.....................................
3 Oderbrucker...........................
4 Probe Seier ...............................
6 Waterloo .................
6 Improved Beat home ............
7 Dauehrog...................................
8 Bavarian.....................................
9 Poland White.........................

10 Georgian...................................
11 Kgyptian ...................................
12 Yellow Gigantic..............
13 Black Poland...........
14 Victoria White ....................
16 Rnaedale.....................................
16 Black Champion ...................
17 Black Tartarian ....................

Grown for eight years :
18 Viok’e American Banner ....
19 White Schonen.........................
20 Holatein Prolific .
21 Danish.......................................
22 White Mane
23 Wide Awake..........................
24 Early Calder.............................
26 Golden Giant.............................
26 Early Gothland.........................
27 Clyd> alale ...............................

Grown for seven years :
28 White Baltic.............................
29 Abyssinian ..........................
30 Thomand Fold ..............
81 American Beauty ....................
32 Badger (Jueen...........................
33 New Wonderful........................

Grown for six years :
34 New Zealand ............................
35 Improved American .
36 Green Mountain. .........
87 Black Beauty.............................
38 Lioooln ................................
39 High Bred ............................
40 Royal Prize Cluster..................

i 11». tone, btieh. lb«.
Black . 22 1 82.72 8.84 106.86 86.80 2 881 88.1#
White..I 29 | 36.08 8.26107 66 84.63 2 75 8 2.6V

88 , 88.19; 2.92 101.69 81.46 2 67 81.52
“ 82 34.18| 2 89 101 79 82.83 2 60 80.31
“ 81 80.00 8.76 93 76 31.17| 2 66 70.22

Yellow. 32 ' 32.48 3 38 106 85 32 49 2 29 7 7.02
White 34| 34.20| 3 10 95 911 32 70 2 511 77.64

37 I 27.48 4 31 97.62 30.9s 2.87 77.22
81 ! 35.66 3 76 104 181.36 69 2 6.3 7 6 25
42 29.16 3.99 87.86 32 21 2 83 72.25
36 .36 68 3 36] 89.29 85.231 2.8.3 71.38
35 27.811 2 22 84 .32 24 6- 2 62 7 1 26
38 24 88 8.63 79 821 28.76 2 891 67.01
31 41.68 2.76 80 82 89 26 2 53" «0.25
85 I 37 14 2 65 77 79! 34.71 2.741 60.16
85 i 30 69 2 75 79.60 29.16 2 55 | 05.90
.34 32.13 2.30 77.00: 30 65 2 02 6 4.03

bush.tons.
Spreading..

Mams .
Yellow. 
Black . 
WhiteSpreading . 

Mane..........
Black .

Spreading.. White . 34 32.411 3.06 108.261 30 89 2 88 8 2.76
34.88 2 58 98.36 32.20 2.30 82.26
33 61 2 83 105.41 31.96 2 22 79.86
32 14, 2.69 ! 6 41 25 46 2 28 79.44
32.44! 2 76 99 32 31.59; 2.68 79.38
.33 91 2 88 9.3 79 88.06 2 34 7 8.85
S3 36 2.66 89 2 4 32 07 2 86 , 75.56
28.14 2 97 87.09 28.06 2 6ol 75.07
36 70! 3 02 91 44 .36 68 2 44 68.90
40 08 2 77 80 97 38 09 2 48 06.53

2 47 92 91 34 61 i 2.24 71.46
2.66 74.85 36 42 2 61 ! 64.21
2 99 96.09 36 67 2.48] 63.61
2 46 78.851 .30 5.3 2 87 , 63.35
2.70 79.361 89.89 2 SO 59.63
2.63 77.861 89 38 2.17| 58.48

75.23 
75.19

80 94 2 09 73.80
32.34 2.21 70.19
3.3 26i 2 07 68.47
86 92 | 3 24 67.29
88 991 2.19 6 1 29

31
32
.32
31
33
82

Mane . 
Mane 
Spreading ..

I Yellow. 31 
White..I 84

“ ..34

81 36.31 
88 06 
.38 11 
.39 66 
39.66 
41.94

Mane 34
32
S3

Spreading .36
36

.81 34.92 2 4 1 97.441 31.86 2 33 

.34 I 33.88 2.23 92 65 31 64 2.21
33 32.60 2 62 99 03
29 31.73 3 06 95.18
34 36 22 2.02 76.71
31 36.16 3 24 74.69
34 42 981 2.27 72 12

Black .. 
White Tw<

within t



33.16 2 91 96 SO 31 00 3 62, «5 03
31 27 2 66 93 29 SI 28 2 30 7 9 34
36.39 2 49 K7.R0 32 86 2.17 76 3»
36 70 2 03 73 47 32.96 2 38 76.16
31 19 1.9 ) 81.09 32.09 2 36 73.08
81.72 2 76 70 611 SI 65 •» 40 72.34
84.75 2 42 ! 78.60 32 50 : 62 6 9 80
36.64 2.61 77 21 36 04 2 66 69.77
32 66 2 67 72 44 30 K7 2 69 , 68.97
80.08 2.32 72.68 29 22 2 42 07.25
31 61 1.03 91.12 SI 6tl 1 76 65.06
36.69 1 KK 83 82
31,68 2 00 69 38
26 70 1.40, 61 88

3 1 91 1.92 78.21 30 86 2.14! 77.62
34 48 1 76 76 41 31 08 2.07 77.27
33 09 1 91 84 47 31.62, 1 61 76.02
31.64 1 86 70 26 28.39 ' 2.25, 73.57
31 671 2 27 69.18 32 86 2 27 73.08
32 92 2 47 81 06 81.86! 2 23 71.80
40 94 2 43 71.97 40 17 2.10 «4.57
36 38 2 16 64 29 86 55 2 33 00,09
40 17 2 03 74 91 38,20 ! 2 15, 59.34

32 32 1.70 02.49
81 99, 1 74 60.77
29 76; 1.78 59.17
30 40- 1 76 5 8.62
31 90 1 87 6 7.87
28 94 1 76 56.77
3113! 1 82 56.12
31 91 1 86 56.02
30.9V 1 98 55.93
38 13! 2 40 49.78
33.29 2 12 4 7.06
28 01 1 91 42.18

57.65 
55 36 
54.78 
48.97
46.65 
45.87 
45.58 
45 08

33
33
31
32n
28
30
35
30
81
32

32 02 t .70! 61.51 
28 56 2 87 60.47
24 09 1.76 46.89

£9
31
32

32
32
27
33
38
27
36
35
84

30 34 39 1.61 67.91
31 84 96 1.64 , 66 91
SI S3 25 1 601 64.91
SI 34 70 1.471 63 82
33 34 64 1.87 , 70 85
32 I 33 31 1 44 62 27
88 30 88 1.88 60 23
33 SS.14 1.71 64.03

as 88! 1 62 6944
86 4 ! 94 1.94 60 88
.35 87.13 2 as 61.21
3S 81.16 1 43 60.97

31

34 09 1.79 66.18 32 111 1.67
84 20 1.48 , 60 06 29.851 1.63
36.66 1 6S! 67.18 81 96 1.63
28 23 1.85 60.06 26 62 1.87
29.42 1.76 56 79 25.96 1 80
42 46 84 57.82 38.42 1.68
41.72! 971 60 77 38.36 1 64
40.61' 89 69 41 86 00 1.74

|
03 77 47 33 62 2.08
94 74 27 30 36 1 94
04 73 94 88.45 2 01
86 71.79 82.23 1.85
14 71 32 34 72 2 14
28 Kl . 06 41.31 2 28
02 60 79 28 42 2 02
80 58 74 32 961 1 80| 58.74

37
S3
81
32
31
33
86
88

77.47
74.27
73.84
71.78 
71.32 
03.06
60.78

87 | 33 62 
34 80 36 
34 1 as 46 
32 32 23 
as 84 72 
36 41.31 
34 2842 
34 32 95!

Color
of

grain.

Ib#. ton», bueh. I be. tone bueli.

Average résulté for 
number of y sure 

grown.
Reunite for 1898

Black
White '

Yellow . 
White..

Black 
Dun ...

White

Black .. 
Mixed . 
White

Black .. 
White..

Black .

White .

Yellow. 

White .

Yellow. 
Black .. 
White..

Yellow.
White..

Grown for five years :
41 I'eerleee .....................................
42 Bolton .........................................
43 Bonanza King .........................
it Surprise .... .........................
45 Improved White Rueeian........
46 Negro Wonder.........................
47 White Swede...........................
48 Pride of America......................
49 Hull .............................................
50 Australian Square Head ....
61 Loueinee ...........................
62 Salzer’e «Ireat Northern..
63 Mammoth Cluster ..........
64 Red Tain worth ................

Grown for four years :
55 Salzer’e Silver Mine..........
65 New K ectric.....................
67 Daubeney ..........................
58 White Bedford..................
59 Black Diam >nd.................
60 Mexican Grey...................
61 White Superior Scotch...
62 Prolific Side .. ................
63 Royal Doncaster..............

Grown for three years :
64 lllino,*...............................
65 Karlv Golden Prolific....
66 Danish Island...................
67 Abundance (O.A.O.)..............
68 Michigan University ..............
69 Abundance (I). K. K.) ..............
70 Pearce’s Black Beauty............
71 White Star.................................
72 Improved Ligowa................
73 White Dutch...................
74 Fife!....................................
75 Black Irish.....................

Grown for two years ;
76 Tyrolien............................
77 Seller's Gold Mine........
78 Newmarket ..............
79 Golden Tartarian............
80 New Seizure.....................
81 Whiteside ...................
82 Mortgage Lifter ............
68 Washington ...................

Grown for one year :
84 Karl y B caeom ............
85 ( ’after’# Golden................
86 Black Mesdag..................
87 White Giant.......... ....
88 Unknown ........................
89 Karl y Dawson.................
90 French Hybrid................
91 New Nameless................

Mane..........
Spreading..

Spreading..

Mane..........
Spreading..

Spreading..

.... Mane........

. . Spreading..

. ..{Mane .
. . Spreading,.

Mane

Spreading..

Mane

Spreading..

Two hundred and ten varieties of oats have been grown in oar experiments! grounds 
within the past ten years. More than half of these varieties were dropped before the

Varieties of Oats.
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Oats—Oomparavitk Trht or Ninkty-onr Varirtirk.

II 2.24 71.46
2, 2 61 64.21
7 2 43 63.61
3 2 87! 63.35
9! 2 30 59.63
8 2.17 58.48

6 2 33 75.23
l| 2.21 76.19
4 2 09 73.80
4 2 21 70.19
5 2 07 68.47
21 3 24 67.29
91 2.19 61.29
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■pnng of 1898. Very few, however, were dropped in our experiment.* until we had given 
them a thorough teat for five years in succession. After live years’ testing, the least 
promising varieties were discarded, and those which gave the best all round results were 
retained for future growing. In this way all the best varieties were retained, and the 
poorer ones a ere gradually dropped from the list. The number of varieties grown in 
I6ÜB wa; ninety one. Ol this number seventeen were grown this season for the tenth 
year in succession; and these seventeen were the chief varieties among eighty-one kinds 
which were grown from 1889 to 1893 inclusive. Eight new varieties were tested in the 
plots in 1898 for the first time.

many ol 
work tl 
carefull; 
Joanett 
variety, 
lowest <i 
lowest i 
for ten ;

The grain was sown broadeest at the rate of seventy-five pounds per acre, and the 
seeding took place on the 26th and 27th of April. The plots were exactly the same in 
i'win* shaPe—eHi£l* P,ot being ten links wide by one hundred links long, thus making 
1-100 of an acre. The land on which the oats were sown was an average clay loam which 
was manor, dI in the spring of 1897 with twenty tons of farm yard manure per acre, after 
which it produced a crop of corn.

It will be observed that the > ield of oats in 1898 was higher than usual, 
the varieties yielded upwards of 100 bushels 
ninety-one varieties for 1898

Th
“ Percei 
each vai 
carefull, 
that th. 
For ins 
two pou 
hull, a 
has the 
Beauty, 
have all

Seven of
per acre on the plots. The average of the 

was a little over 79 bushels per acre, and the average weight 
per measured bushel 34 4 pounds. The quality of the grain, therefore, for the past year 
was slightly above the standard. r J

It iThe reader s attention is directed to the three columns to the right of the table 
which represent the average results for the number of years that each variety has been 
grown in the Expenmental department. These results should carry with them much 
weight, as they are from experiments conducted each year on plots which are the same 
in cultivation, state of fertility, etc. If a person has a soil which naturally produces a 
arge amount of straw, it will be well for him to select a variety which produces a straw 

somewhat below the average in yield per acre Any person having a soil which natur- 
ally produces a small.r amount of straw will be wise in selecting a variety which the 
average results show to be capable of producing straw in abundance.

The varieties keeping the highest place on the list in the average results for ten 
years are the Jeanette and Siberian—the Josnette giving an average of 88 16 bushels, 
and the Sibenan 8^69 bushels per acre. The Jeanette, however, is a very short-stiawed 
variety, and not well adapted to a soil which naturally produces a small amount of straw. 
Upon rich land, however, it frequently gives excellent results, when sown at the raf» of 
about four pecks per acre early in the season. The Siberian variety has given the best 
all round results of the different varieties of oats tested at this place, and also among the 
varieties grown in the co-operative experiments throughout Ontario. For seven years in 
succession from five to six varieties of oats were sent to about thr.e hundred farmers 
about one-thud of whom reported the results of satisfactorily conducted experiments in 
each of the seven years ; and when the results were averaged, it was found that the 
Siberian occupied the highest place in yield per acre throughout Ontario in each of five 
years, and second place in each of the other two years In the two years in which the 
Siberian occupied second place, the Oderbrncker made the highest record in vield The 
Uderbrncker seems very well adapted to some eectione of Ontario, but on the whole is 
not giving quite so good satisfaction
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the Siberian. It weighs about four pounds per 
measured bushel less than the Siberian, and is much weaker in the straw. It will be 
noticed that the Vick’s American Banner stands the highest among the varieties gr 
for eight years in succession. If we drop off the results of the first two years in which 
the Siberian was grown, in order to get an exact comparison between the Siber
ian and the American Banner, it will be found that the Siberian surpasses the Banner in
yie d per acre of about five bushels, and in weight per measured bushel of about three 
pounds

as
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was 48.1 
a little i 
seeding.With the exception of the Joanette variety, it will be noticed that comparatively 

tew ot the black oats rank high in the average resalts. As the Black Tartarian has been 
grown over Ontario for a good many years, and as it has not given so good results as
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until we had given 
testing, the leant 

ound results were 
retained, and the 
varietiea grown in 
won for the tenth 
g eighty-one kinds 
were tested in the

many of the varieties in mr experimtnts, we sent out, in connection with the co operative 
work this year, both the Joanette and the Black Tartarian varieties, and the results of 
carefully conducted experiments on one hundred and eight Ontario farms show that the 
Joanette gave an average of atiout two bushels per acre more than the Black Tartarian 
variety. Among the five varieties used for this experiment the Black Tartarian 
lowest on the list in yield of grain per acre ; and it will also be noticed that it s.ands the 
lowest in yield per acre am mg seventeen varieties grown in our experimental grounds 
for ten years in succession.

The reader’s attention is tleo directed to the column of figures under the heading of 
11 Percentage of Hull11 in the results for 1898. For these results, one hundred grains of 
each variety were carefully selected, and the hulls and inside portions or kernels were 
carefully separated and then weighed with fine chemical balances. It will be noticed 
that theie is a great difference in the amount of hull in the different varieties of grain. 
For instance, one hundred pounds of grain of the Joanette variety would have twenty- 
two pounds of hull, while that of the Georgian variety would have forty-two pounds of 
hull, a difference of about twenty pounds. It will be observed also that the Joanette 
has the smallest percentage of hull of all the varieties, and that the Siberian, Black 
Beauty, Negro Wonder, Salzer’s Great Northern, Daubeney, and Mexican Grey varietiea 
have all less than thirty per cent, of hull.

It will be seen from a study of the foregoing table that the Victoria White, Clydes
dale, New Wonderful, Royal Prize Cluster, White Superior Scotch, Royal Doncaster, 
White Dutch, Whiteside, Mortgage Lifter, Washington, and Early Dawson, each pro
duced grain which weighed upwards of forty pounds per measured bushel. It will also 
be noticed that the Black Poland and Red Tamworth varieties produced grain which 
weighed less than twenty-seven pounds per measured bushel.

As there are about two and a half million acres sown with oats in Ontario each y sar, 
it is of the utmost importance that the varieties best suited to the different soils and 
localities be secured. Information is placed in the foregoing table in such a way that 
any person can glean a large amount of valuable information regarding the characteristics 
and the results of the different varieties of oats therein mentioned. It has been stated 
that the part which the College has taken in the importation, testing and distribution of 
varieties of oats, has added rn-ch more to the wealth of the Province than the entire 
amount of the annual expenditure ; and we do not hesitate to say that the statement 
is correct. An average increase of one bushel per acre for the Province means a total 
increase of 2,500,000 bushels of oats for Ontario ; and this, valued at twenty cents a 
bushel, amounts to #500,000, or about the entire cost of the College in all its depart 
ments for a period of ten years.

Oats—Bkoadcabtino and Drilling at Different Dates.
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This experiment has occupied twelve plots this year, and has been conducted in a 
trailer way for four years in succession. The oats were sown by hand and with a grain 
drill ov six different dates in each of the four years. The plots were 1/100 of an acre in 
size in every instance, and the sied was sown at the rate of seventy five pounds per 
The land produced a.crop of potatoes in 1897, after receiving a dressing of twenty tone 
of farm yard manure per acre in the spring of the same y< ar.

acre.

Without a single exception the oats sown with the grain drill on six different dates, 
for three years in succession, gave a larger yield of grain per acre than that which was 
sown broadcast with the hand. The average yield from the broadcast seeding of 1898 
was 48.3 bushels per acre, and that from the drilled grain was 51.6 bushels per acre, or 
a little over three bushels per acre in favor of the drill, as compared with the broadcast 
seeding.A comparatively 

,rtarian has been 
o good results as

In comparing the results from sowing oats on six different dates, with an average of 
about eight days between the different periods, it will be seen that in the average of four 
years’ experiments, the largest yield of grain per acre and the heaviest weight per V

u n
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measured bushel were produced from the seed sown on or about the 22nd of April. 
After this date there was a considerable decrease iu both quantity and quality of grain.

Average results from different 
methods of seeding.

Average results 1mm different dates 
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lbs. bush.
83 37 67.18

bush. 
68 76 
74 (12

lbs bush.
79.01Broadcasted

Drilled.
S3 89{April 18 19

Broadcast-*d. 
Drilled

76.72 86 82 33 40 71 78 88.32{April 22 25 77 93

70.36Broadcasted.
Drilled

59 36 
61.77

80.90 30.78 69.16{May 14
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26 91 28 06 41.26 84.8039 31 
45 46{May 9-11
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30 34 
30.68

24 46 28.84 39.80 39 06May IS

16 47 
19 97

18.14 21 84 18.02 31.03Broadcasted.
Drilled.itMay 26 26

That which was sown on May 25th and 26th gave a yield of only 31.6 bushels per acre, 
\nd an average weight of only a little over 21 pounds per measured bushel. These 
results are very marked, and worth a good deal of attention, as the experiments have 
been very carefully conducted for four years in succession, and should give a good index 
of the compara1 ive averages of sewing oats at different periods in the spring of the year. 
When we compare the result « from the first and second dates of seeding, it seems to 
indicate that it is better to let the land get fairly well settled before the seed is sown ; 
but i oat as soon as it is sufficiently warm and in a condition for the best cultivation, the 
oats should be sown. It will be noticed that the first seeding in May produced about 
15 bushels per acre and about 2J pounds per measured bushel less than that of the last 
seeding in April. There was about the same reduction in both quantity and quality 
between the first two seedings in May ; in fact, the results between several of the dates 
show (hit there is a decrease of nearly 2 bushels per day in yield, and $ of a pound per 
day in weight per measured bushel as the dates of seeding advanced after the 22nd of 
April.
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Spring Rye—Comparative Test of Three Varieties
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Grown for one year :
1. Mammoth Winter Rye
2. Monster Winter Rye..,
3. Common Rye ..............

bush.tone.
4.3
4 0 02
4 1

There is practically no difference in the résulta from the Mammoth winter rye and the 
Monster - inter rye ; and these two varieties may be onsidered as really the same 
variety There was, however, some difference in the height of the rye represented by the 
two names. It will be seen by the foregoing results that the Common rye gave about 6 
bushels per acre less than either the Mammoth or the Monster varieties, and that the 
w?ight per measured bushel was also less than that of either of these kinds. These three 
riots of rye were greatly admirid by the many excursionists who visited the grounds in 
the month of June, as some of the rye stood over six feet and the plots certainly had a 
very handsome appearance.

Winter Barley,

We have grown winter barley more or less in our experimental grounds for the last 
ten years, the seed of which was obtained Irom Germany and the United States. It is 
found, however, that it is not a reliable crop at this station. In favorable years it 
usually produces a very large yield, but in severe winters the crop is generally very badly 
winterkilled—in fact, so badly that some years there are practically no plants alive in the

Two varieties of Spring Rye have been grown for four years in succession in the 
Experimental department, and one variety has been grown for only two years. The 
varieties were all sown upon plots 1/100 of acre in size, on Apnl 15th. The grain was 
sown broadcast at the rate of two bushels per acre on land which was manured in the 
spring of 1897 with twenty tons of farmyard manure per acre, after which a crop of 
roots was grown in the same season.

In the average yield per acre of the Dakota Mammoth and the Prolific Spring Rye 
grown for four years in succession, it will be observed that there is practically no differ
ence in yield of grain per acre, and only a little more than one pound in weight per 
measured bushel, the little difference there is in these two respects being in favor of the 
Dakota Mammoth. The Colorado Giant Rye, also sometimes called Polish Wheat, has 
been grown for two years in succession. This variety possesses a very large head ; and 
the gra-3, when well developed, is also very large. It will be seen, however, that the 
yield is less than twenty-two bushels per acre, and the weight per measured bushel about 
three pounds lees than that of the Dakota Mammoth. The St. John’s variety of rye has 
also been grown, but is not mentioned in the above list. This variety is spoken of as 
being suitable for either spring or summer sowing. The spring sowing, however, has so 
far given very unsatisfactory results, as less than five bushels per acre have been produced 
in each experiment.

Winter Ryk—Comparative Test op Three Varieties.

Three varieties of winter rye were sown in the au.umn of 1897 on plots similar in 
size, cultivation, etc., to those used for the winter wheat. Although winter rye has been 
grown in our plots for several years, still the results of only the three varieties grown in 
1898 are here presented in tabulated form, as the varieties have changed considerably 
from one year to another, and it has been found difficult to give the average results in 
the table. The following table gives one year’s results from growing the three varieties :
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1. White Wonder.....................  ...
2. Schofield Pea ..........................
3. Burlingame Medium....................
4. Pe;irce’n Improved Tree ............
6. Medium, or Navy ........................
6. Snowflake .......................................
7. Wisconaio Tree... .....................
8. Boston Pea.....................................
9. Day’s Improved Leafless ..........

10. Great Western...............................
11. Buckbee’s Electric Tree.........
12. Marrowfat.................................
13. Small White Field.......................
14. Boston Favorite ............................
16. Zealand Haricots.........................
16. Extra Early Field.......................
17. Dwarf Horticultural.........
18. Eureka.......................................................... Medium t) late
19. Russian Horticultural................................. Early..................
20. Prolific Dwarf Tree..................................... Late..................
21 Golden Wax ............................................. Early..................
22. Wilson's Yellow Eye Pea......................... Medium .............
23. Giant Dwarf Wax ........................................ Medium to early
24 White Valentine.......................................... Early .. ... .
26. Yellow Eye, or “Boston Favorite ".... Medium
26. Red Kidney................
27. Crimson Beauty .. .
28. Mexican Tree...........
29. Large White Haricots 
SO. Dwarf Kidney .....

Early..........

Medium to early 
Early............

Medium............
Medium to early 
Medium to late

Late..................
Medium to late

Early

....... Early..

........ Lute

Medium to late I

For two years m ou-ueasiuu, ihii ty v*»iidles ot waiis have beeu grown uutier eliuila 
conditions in our experimental grounds. As the growing of beans is of considérai)] 
importance in some portions of Ontario, it was thought advisable to Ft cure a considerabltit

spring ot Uie year. The varte.y ao*u in the sp-ing of 1897 was the Nevada Six-Rowed 
winter barley, which gave a yield about the sameI as the average of thirty four spring 
varietii s. The average weight per measured bushel this year was about forty eight pounds, 
or nearly five pounds per measured bushel less than the average of the spring varieties. 
Although the winter barley looked so very promising when the excursionists visit-J the 
College in 1898, still we wish to emphasize the fact that, taking one year with another, it 
is not a very safe crop to grow in a temperature similar to that of Guelph.

Wintkr Oats.

A good deal has been said in the past regarding the advisability of growing winter 
oats. No doubt this has been said owing to the success attained in growing the winter 
oats in some of the States in the American Union to the south of us. We have s“cured 
the seed of winter oats on several occasions and have sowed them in our plots, but I have 

had the pleasure of seeing a live plant of this class of grain in the spring of the 
year. It is quite likely that win*er oats would come through the winter season success
fully some years, as we have frequently noticed that where spring oats have been grown 
one year, plants are sometimes seen to thrive the following season. The fact remains, 
however, that we have not yet found any variety of winter oats which is likely to give 
good sat is! action in Ontario.

nev^r

Beans—Com pa rati v k Test op Thirty Varieties.
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number of the most promising varieties in the spring of 1897 for systematic experimental 
work in order to find out which ones would be the best suited for general cultivation. In
1897 the beans were sown on the 10th of June, but in 1898 they were not sown until June 
17th, owing to the rains which occurred between the 8th and the 14th of the month. 
The plots were
length. The different varieties of horse Ix-ana and Soya l leans will be reported on elsewhere.

It will be seen from the foregoing table that the yield of beans was very light in
1898 ; in fact it was only about one-half as much as in the previous year The experi
ment, however, was quite satisfactory, and the results now show the average of the 
difir rent varieties for two years, which varied considerable in weather conditions. The 
highest yield of beans in 1897 was 37 bushels per acre, and the highest yield in this year 
was <nly about 19J bushels per acre. The average yield of all the varieties for 1898 was 
10.16 bushels per acre, and the aveiage weight per measured bushel was 61.74 pounds. 
It will be observed, however, that nine varieties gave a weight per measured bushel of 
upwards of 66 pounds ; and two o' the varieties produced grain which actually weighed 
over 68 pounds per measured bushel. It will also he observed that two varieties pro
duced grain which weighed less than .SO founds per measured bushel. The White Wonder 
variety, which stood first in yield per acre in 1897, co ne* second in the results of the 
the present ytar ; the largest amount of grain being produced in 1898 by the Schofield 
Pea variety The variety of beans under the name of Dixon’s White Field was grown in 
1898 for the first time, and gave very good results indeed—the yield per acre being 19.47 
but In Is, and the weight fier measured bushel 65.63 pounds. As this variety has been 
grown for only one year it is not included in the foregoing table. Three varieties of 
b. ans, under the name of Zealand Hericote, Giant Herioote, and Large Waite Haricots, 
which were reported by an English firm in the spring of 1897 as likely to give excellent 
resuhs in Canada, have so far given very poor results. A quantity of each of these 
varieties was imported from England in the spring of 1897, and the seed was sowu in 
rath of tne past two years. The Giant Hericots, however, did so vrry poorly in the 
experiments of the pres°nt year that the results are not given in the foregoing table ; and 
it will be seen that the Large White Hericots stand second last in yield of grain per acre, 
producing only about 9 bushels in the average of two years, and the grain weighing only 
52 pounds per measured bushel. The Zealand Hericots gave the best results ot these 
varieties, but at the same time s'ends fifteenth in yield per acre among the t'lirty varieties 
grown for two years in succession. It wi>l be observed that the best of these three 
English beans has given an average of about 12 bushels per ace less than the White 
'Vender variety. The three English varieties were also tested in Kent County last year, 
and the report shows that they did not give satisfactory results because of their lateness 
in maturing. These results go to show the great importance of thoroughly testing 
diff Tent varieties under Ontario conditions before growing them in large areas for com
mercial purposes. We find it very necessary to test carefully all foreign crops, in order 
to tiud out whether those varieties which give good satisfaction in other countries will 
prove to be a success or a failure in this Province.

Besides giving results of the thirty varieties grown for two years, we also present 
the results from growing seven varieties for five years in succession, which are as follows:
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The California Pea btau made a high record for three oat of the five years which it 
was grown, but the remits from this variety were dropped in 1897, owing to poor 
germination of the seed The results of this variety, therefore, are not included in the 
foregoing table It will be seen that the medium, or Navy variety of beans, keeps the 
highest place in yield per acre among the seven varieties grown for five years in succes
sion ; and this variety is very closely followed by the Boston Pea variety. The heaviest 
average weight per measu ed bushel was produc id by the Prolific Dwarf Tree, which is 
sixry six pounds in the average of five years’ experiments, and was 68.6 pounds in the 
experiment of the present year. The Marrowfat variety has large white beaus, but it 
will fe seen that it is a light cropper, producing about 6$ bushels per acre less than the 
Medium or Navy in the average for the number of years during which these beans have 
been grown. The varieties which give the best satisfaction over a number of years are 
the ones which are likely to give the best all round results in general cultivation.

Buckwhbat—Comparative Test or Poor Varieties.
Four varieties of buckwheat were sown this year, but the crop was a very poor one 

and the tabulated results are not given here. As three of the varieties were grown for 
thrie years previous to 1898, it might be proper to mention that the Japanese produced 
an avi rage of 22 bushels, Silver Hull, 18, and Common Grey 15.7 bushels per acre. In 
average weight per measured bushel Silver Hull went 60 8 pounds, the Common Grey 
19.5 pounds, end the Japanese, 45.8 pounds. Thus it will be seen that the Japanese has 
given the beat yield of grain per acre, but the Silver Hull has produced a grain which 
weighs the heaviest per measured bushel.

Grain Grown in Mixtures for the Production of Grain and Straw.
i

For six years in succession a very interesting experiment has been conducted by 
growing oats, spring wheat, barley and peas separately and in various combinations for 
the production of grain and straw. Six mixtures, having two classes of grain in each 
mixture, four having three classes of grain in each mixture, and one having all four 
classes of grain in combination have l>een used each year. This would make in all eleven 
mixtures, besides the four grains grown separately, forming in all fifteen plots. This 
experiment was conducted in duplicate, thus making thirty plots each year, or 180 plots 
in the six years. The plots were 1/100 of an acre in size in every instance. In 1898, 
the seed for one set was sown on April 28th, and for the duplicate on Ap-il 29th. The 
varieties were cut when they reached the proper stage of maturity, and, wi en dry, 
taken to the experimental barn and threshed. The grain was then cleaved; and the 
results are placed in tabulated form, which gives the number of pounds of grain, instead 
of the number of bushels per acre, owing to the grain being in various combination?
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Yield of straw per acre. Yield of grain per acre.

Varieties of grain grown in mixtuiee.
Average 
six years.

Average 
six years.

1898. 1898.9

Itons. lbs. lbs.tone.
1. Barley and oats........................
2. Barley, peas and oats............
8. Barley, wheat and oats........
4. Peas and oats............................
6. Barley, peas, wheat and oats
6. Wheat and oats.........................
7. Peas, wheat and oats............ .
8. Barley and peas........................
9. Barley, peas and wheat..........

10. Wheat and barley.......... ....
11. Peas and wheat.........................

1 83 1.74 2,676
2,879

2,201
2,101
2,067
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1.42 1.87 1,267 Prosna
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tons
1
1
1
1
1
1
1

1
1

tons.
1 61 
1.58 
1.58
1.47
1 43
1.26
1.16
1.76
1.66
1.42
1.53

.76

hush. bush. 
66.27 , 40.73 
62 50 43 30
47 40 
46 57 
18 «6 
14 45 
14 80 
64.49 
39.44 
29 69 
19 68

39 30 
30 45 
21.25 
17 27 
17.14 
52.38
40 01 
37.90 
24 03 
17.888 46

lbs.
48.63
47 61 
47 66 
46.80 
68 68 
67 93 
66.07 
31 60 
30 73 
30 37 
59 73 
69.66

lbs. | 
48.81 
49 13 
47 69 
47 00 
69.00 
67 88 
57 69 
28.98 
29 23 
26 14 
60.19 
61.66

Large plump seed... 
Small plump seed...
Shrunken seed..........
Cracked seed............
Large plump seed .. 
Small plump seel... 
Shrunken seed... .
Large oats...................
Medium oats.............
Small oats...................
Large seed.................
Small seed .................

{Menderheuri barley...

Heris m bearded spring, 
wheat.

Siberian oats

Prussian blue peas

The foregoing reeulti show that a mixture of barley and oats gave an average of 
2,261 pounds of grain, and that a mixture of peae and wheat gave a yield of only 1,322 
pounds ; or a yield of 939 pounds of grain less than that produced by the mixture of 
barley and oats. Three of the mixtures produced upwards of one ton of grain per acre. 
In yield of straw per acre in the average of the six years’ experiments, it will be seen 
that the peas and oats produced the greatest yield and the peae and wheat the lightest 
From the general results it will appear that the different classes of grain exert an influence 
upon the yield of grain in the following order, namely : outs, barley, peae, and wheat, 
the oats having the greatest influence, and the wheat the least. When a comparison is 
made between the different grains grown separately, ani the same grains grown in mix 
ture, it is found, in about ninety per cent of the experiments, thit the mixtures produced 
a larger yield per acre than the same grains grown separately.

Grain—Srlection of Srbd.

Within the last six years a large amount of very careful work has been done in order 
to determine the influence of different selections of seed upon the resulting crop. The 
reader’s attention is directed to the results of these experiments, which are becoming 
valuable from year to year, owing to the increasing length of time during which the experi
ments have lieen conducted. The Mandscheuri barley, Herison Bearded spring wheat, 
Siberian oats, and Prussian Blue peas were the varieties used for this experiment. Fresh 
seed has been taken each year from the grain grown in the farm department. It wil , 
therefore, be understood that what ever difference there is from the influence in the selec 
tion of seed, that difference is attributed purely to the size and the selection of the seed 
For the large plump seed none but well developed grains were selected ; for the small 
plump sample the grains selected were of a uniform character ; and for ‘he shrunken 
sample none but shrunken grains w< re used—the last selection being made regardless of 
the size of the kernels. The sample of crack, d gram in the case of barley contained 
nothing but grains which were broken crosswise, as is frequently done by the gram separ
ator in threshing. In the selection of the large plump seeds, one half pound was carelully 
weighed from each class of grain The number of large plump seeds ot each kind of 
grain waa then counted, and a corresponding number was taken of the medium mz d 
grain, the small plump giain, the shrunken grain, and the broken grain. The different 
selections were sown upon plots exactly one rod square. The following table gives the 
results of this experiment in 1898, and also the average results for three, four, live, and 
six years in succession, as indicated in the table.

more
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On examining the average reaulta for the number of years during which thia experi
ment has been conducted, the reader will aee that the large plump eeed gave the largest 
yield of grain per acre with barley, epring wheat, oata, and peas ; and alao that large 
plump seed produced grain which weighed more per meaaured buahel than any other 
•election with each of the grains under experiment. The large plump seed produced an 
average of 7.4 buahela per acre more than the shrunken seed in the case of barley 4 1 
bushels more in the case of spring wheat, and 6.16 buahela in the case of peas. The 
large plump oata gave an average yield of about fourteen bushels tier acre more than that 
produced from the small oata.

Sound and Cracked Peas for Sekd.

A large quantity of the peas grown throughout the Province ia threshed with a 
machine, which in many instances cracks a considerable portion. More or less of the 
pew thus cracked are used in the eeed the following year, and, in order to obtain infer 
mation regarding the influence of the splitting of the peas upon germination of the same 
experiments have been conducted for six years in succession, and the results show that 
the whole peas give more than three timea the yield per acre that the seed which waa 
ep it in the threshing gives. In many instances, the germ becomes separated from the 
split |>e&8, and the grain is thus made useless for seed purposes.

Seed Peas Injured by the Weevil.

There seems to lie a great difference of opinion in regard to the value of weevilv peas 
for seed, as seedsmen and others, who have seed for sale, sometimes claim that weevily 
peas wiM grow nearly as well as sound ones. In some parts of Ontario, especially in the 
south western portion of the Province, the injury by the pea weevil is considerable. 
Careful experiments have been made by using weevily and sound peas of two leading 
varieties, namely, the Marrowfat and the Golden Vine. The résulte of the teste have 
been very uniform, and the average results go to show that about 59 per cent, of weevily 
peas of the Marrowfat variety and 87 per cent, of weevily peas of the Golden Vine 
.V‘r,ny,j0 gr0Wl Thoe.e ?f the Marrowfat variety, being larger in size than those of 
the Golden Vine, were not injured so much. Taking the average results of all the experi
ments with the two varieties, we find that only about one-quarter of weevily peas will 
grow. 1 *

Selections of Seed for Five Years in Succession.

year. From the crops produced from the different selections of seed in 1895 a similar 
selection was again made in the spring of 1896 The selection was repeated in each of

Average number of grains per ounce of crop.

Barley. Spring \ heatSelections. Oats.

■3

Large plump..............
Small plump..............
Shrunken ....................

....I BOO 

.... 704 7961 1,143 1 874, 1,309 1,263
1.0281 1,161 1,8451 1,292 1,326

830 1,196 1,9171 1.434 1,291807

782 621 95s 1,043 949
«44 724 1,187 1,147 1,112
897 842 1,161 1,306 <J97
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the next two years, and the eelectione of seed thus secured were sown upon plots each of 
which was one rod square. Exactly the same number of grains wc-e used on the plots 
with the experiment of each class of grain. As this experiment is especially concerned 
with the quality of grain produced, a table has been arranged giving the number of grams 
per ounce, and the crop produced from the different selections of barley, spring wheat, 
and oats, in each of the past three years. The smallest number of grains per ounce, of 
course, means the largest sited grains. The following table does not indicate the exact 
selection made in the case of oats, as the experiment was, in this case, large plump grains, 
medium sized grains, and small sized grains. This fact should be considered in examin
ing the table.

Owing to a mixture which occurred in connection with the experiment with barley, 
we are unable to give the results of this class of grain for 1898. It will be observed that 
the results of spring wheat for 1898 show that it took about two hundred and thirty- 
three more grains grown from the srar'l plump seed to weigh an ounce, than it did of 
those produced from the large plump g -t ; and it will be seen, from an examination 
of the foregoing table, that, with two an, t exceptions, large plump seed produced 
Urger grains than those produced by either small or shrunken seed.
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Selection or Seed Oats for Six Years in Succession.

For six years in succession an experiment has been conducted with Joanette oats, by 
selecting large plump well-developed seeds, light-weighing and light-colored seeds, and 
also seeds from which the hull had been removed by the separator. The experiment was 
begun in the spring of 1893 by selecting seed from the general crop of the Joanette oats 
of the previous year. The selection made in each of the following years was from the 
product of the selected a ed of the previous year. The number of grains used on each 
plot was carefully counted, and an equal number was used of each selection in each of the 
years in which this expert sent was conducted.

weevily peas 
that weevily 
ecially in the 
considerable. 
' two leading 
lie tests have 
it. of weevily 
Golden Vine 
ban those of 
II the experi- 
ily peas will

Number of 
grain* per oz. 

1898.

Yield of grain per acre.Weight of grain per meanured buihel.

Selection.

1897. 1898.18911.1894.1898.1898.1897.1896. 1 1896.1894.1893.

ery carefully 
ie same size, 
d was again 
he following 
95 a similar 
d in each of

lb*. i bu»h.1 buah. bu*h. buah. 
53.4 80.1
49.81 73.7 
67.9 78.6

lb*. | lb*. lb*. 
32 9 27.9 34.8
81 1 24.0 32 4
33.4| 26 6 33 0

lb*, j lb*. 
32 3 34.5
302 32.8
33.8 349

36.9Dark plump ..
Light ..................
Hulled

31 3
486 2

I

On examining the comparative size of kernels produced in the crop of 1898, we found 
ihat the light seed produced the smallest grain, the hulled seed the next smallest and 
the large plump seed the largest and the heaviest grain. The seed which was hulled by 
the separator, produced good results in yield of grain per acre, but the table shows that 
thme were a greater number of hulled grain4 from this selection than from any of the 
others in the crop of 1898. In weight per measured bushel, the crop produced from the 
hulled grain was the heaviest, and that produced from the light grain was the lighest in 
the results of the past year.

It will be noticed that the hulled grain has given very good results throughout. 
This seems a little strange ; but when it is considered that it is only well developed seed 
having r. large kernel and thin hull that will be hulled in the threshing, and that the 
hulling seems to have but little injury upon the germination of seed, the good results 
from the hulled seed appears to be quite reasonable

I
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Average weight per 
measured bu*hel.

Average yield of straw 
per acre. Average yield of grain 

per acre.
Date of weeding.

Spring Grain—Difpkrrnt Datks op Sbkding.

rvrPr^ "-fïii 
- -- - -d **

lb». lb*. Ih*. lb*, ton-
.......... 60.55 59.02 59 46 33 44 1.
.......... 49 OR 59.97 58 84 31 48! 1
.......... 46 75 60.16 58.04 28 86

ton*.
1.16

ton*, tone. bu*h. bui 
1 14 2 011 40 62 31

99 1 80 35 62 29
87 1.67I 28.25 25

bu*h. both. 
17.99 71 93 
14 09 63.19 
10.76 51 73

April 21-25 ...
May 1-4............
May 9-11 ........ 1 09

1 98

____,^!-r7altl °* an «Priment, such as the one un 1er consideration, which has i,een
difference insowi™ £Tn at dKTitta «Ë $£* £££ XS}

“æ .itby an increase in both the yield and the quality of grain in the county of Wellington it 
is quite hkely that the same jnllhoM good in other sections of the Province, aUhongh
the exact dates may not be the same in all cases. In average weight per means- rfd
grain fro Tth ^ 8P''ng W,1Paf- and oata I reduced the heaviest
grain from the seeding of the first date, the second heaviest from that
date, and the lightest from that of the thiid date.
such was not the case, as exactly the reverse was true.
April 21st to May 11 tb, the quility of peas improved.
it winnJîr„ÏZrthft Sld! Per RT fr0m 80winK the different grains on the throe da‘es 
it will be found that, without a single exception, the yield of grain decreased as the dates
of seeding advanced. In a period of only about two weeks, there was a decrease in the 
yieW of gram per acre by 12* bushels in the case of barley, 5£ bushels in the case of peas 
Lj b”8hpla !n thp c“p of l8Prl“8 whpat- and 20* bushels in the case of oats. These
b ZÏiT S° 'jtlng o ,e al*owed t0 P*88 by unheeded. Taking all things into con- 
sidération, the reader will see that on/», tpring wheat, and barley give decidedly the best 
results from the earliest dates of seeding ; while in the case of ,mas the returns were
tekeUn iTo'lccoVnt tW° **’ ^ b#th yield and wei8ht P*r measured bushel are

of the second 
In the case of the peas, how- ver, 

As the season advanced from

Spring Grain—Drilling vb. Broadcasting.

Fo.r fi,Ve.feara.in, "uccession, { ms, spring wheat, oats and barley have been so wn with

Had the land been left^ a'rough^ri^ultivat^tute^he Ïroult mighl'harotTn 

quite different. The plots were M00 of an acre in size in 8
every case. The following
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table givee the average reaulta of the four kind* of grain for each year daring which the 
experiment has been conducted :

Y ield of grain |>er acre.Yield of straw |>er acre.

Method of needing.
18118.1897.1894.1898.1895.1894.

bush. j bunt1.
85.68 86 71 
27.03J 36.0*| 89 68

bunh.tone, i bunh. 
1.481

tone.
1.07

tone. tonn. 
1.88 8 08 
1.96| 1.86

39.34
Bro.idcaeled 
Drilled .... 1.491 02|

In a yield of grain per acre, the seeding which was done with a grain drill, produced 
the best résulta ir 1894, 189C, and 1897 ; and the seeding which wai done by hand, 
produced the highest yields in 1895 and 1898. When the at ,rage of the hve years 
results was taken into consideration, it was seen that seeding with the grain drill pro
duced about 2/5 of a bushel per acre more than the seeding which was done by hand. 
In connection with the results of the foregoing table, the reader should also consider the 
results of sowing the different classes of grain with the drill and by hand on each of 
six different dates. These results will be found after the variety test of ea;h class of 

spring grain.
Spbino Grain—Different Preparations of Soil.

Land which grew ,K>tatoee, turnips, and carrots in 1897 was cultivated in the
In the spring of 1898 half the

land devoted to each crop of the previous year was plowed, and the remaining ha t was 
cultivated, but left unplowed. Oats, spring wheat, barley, and peas were each sown 
upon potato ground, turnip ground, and carrot ground which had been plowed previous to 
sowing ; and also upon land which received a good cultivation but was not plowed. There 
were in all twenty-four plots ; each crop on the potato and turnip ground being 1/40 of 
an acre in size, and each plot on the carrot ground 1/80 of an acre in size. The grain 
was sown on the potato ground on May 4th, on the turnip ground on May 5th, and on 
the carrot ground on May 6th. The crops were ail harvested when they reached the 
pro lier stage of maturity, and were carefully taken to the experimental barn, where they 

weighed and threshed. The following table gives the results of this experimentwere
for the year 1898 :—

Yield of grain per acre.Weight per measured bushel.

I4 5Method of 
cultivation. lilt ÏPrevious cropping, i

*

“.Si 5 -

bush.
33.68
31.74

bush. 
16 53 
14 94

bush.
16.60 
17.63

18.811 33 20 44.06 
18.82 33.15,44.09

21.63 34.07 
21.11 31.77

lbs. i bush.
52.091 54 61 
62.621 55 86
60 851 78.88: 46 83 

51.51 74.09: 60.28
61.61 63 981 29.17 

j 61,62| 57.36| 27.16

It must be understood that this experiment extends for a period of but one season, 
and that it will likely be continued for at least four years to come. It will be seen

bush. 
44.07 
38 64

lbs.Il . I lbs. 
61.76 60.82 
61.88J 60 44

61.19 60 00 
62 25 60.60

lbs.
60 38
61 38

36 91 
36 36

Plowed. 
Cultivated{Potatoes

60.13
59.38

32 09 
S3 92

Plowed. 
Cultivated.{Turnips

60.00 68 13 
59.88 68.50

86.44, 52.88 
35.61 52 60

Plowed
Cultivated{Carrots

1

21 61 
21.16

1896 1896.

bush. bush. 
63 23 45 02 
61.07 48.13

1896. 1897.

tons. tons. 
123 1.81
140 1.24
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from no examination of the above figure* that the résulta are very similar for the two 
method* of working land. In quality of grain there seem* to be a .Hght advantage fromiwassaii

J gmi"r°d""" 7~. o-™« » «.«r bo..

Experiments with Potatoes and Field Roots.

s: rjrss

fMjw’Æxrr: xjstzLLta "ir, i a-
Soied*!liT ie •>oUtoe8fanLd the roots had a grain crop in 1897, after which it wa* 
plowed, and in the spring of the present year was thoroughly worked. For the variety
mrth2d.”?' tH6- P?t8 W6fe 1 .10° of an acre in aize i but for the experimenU for different 
men^d n plot» varied somewhat according to the individual experi
menu Under the heading of " Roots,” experiments were conducted with fall turnip*, 
swede turnips, mangels, sugar beets, carrots, parsnips, and kohl rabi.

Potatoes-Comparative Test or One Hundred and Eightt-threi Varieties

i-

Result* for 1898. Average for three year*.

84aJ S H? iVarietien of Potatoes. i

:?§i! illis* aS
% lbi. 1 bushel*.

10.60 222 92
12.00 202.08
11.50 | 184.17
15.60
10.60 
14 00 
13 00 
12.75 
12.75 
11.00 
10.26
12.50 
12 76

IT 73
lb*. bushels.

220.19 
224.58 
220.42 
217.92 
217.22 
217.22 
218 94 
215.14 
215.14 
215.14 
215 00 
213 96 
211.95 
211.11 
2(0.83 
210.41 
210.28 
209.10 
209.03 
209.03 
208.89 
208 89 
208.33
208.19 
207.78 
206 94 
206.80 
204.86 
204.86 
204.17

' 1 Convoy ...............................
2 Empire State.........................
3 Rural New Yorker No. 2
4 Ohio Junior.............................
6 Dakota Red........................." ""
6 Early Rose............................. '

~7 Early May Flower ......................... "
8 Dempsey’s .Seedling.............................
9 Ideal...................................

10 Silver King.......................
11 Early Oxford .............................
12 Early Rochester .........................
18 Thunderbolt ......................................",
14 Governor Foraker..............
16 Irish Daisy.
16 Landreth's Farmers’ Alliance..........
17 Pearl of Savoy...................................
18 Montana Bluff...............
19 Bruce’s White Beauty..............
20 Red Australian................. ...
21 Watson’s Seedling...........................
21 Munro County Prize .............
23 Halo of Dakota.....................
24 Vick’s Perfection.............................. .'
25 Early Harvest . ........................... ” ”
26 Crown Jewel.......................................
27 Summit...............................
28 Sweet St. Vernal...............
29 St. Patrick ...........................
80 Manitoba Rose.....................

86.92 
88.87 
90 95 
89.98
83 74 
86.49 
87.02 
81.63
84 63 
83 16 
80.67 
88.94 
90.22 
83.14 
85.82

12.75
90 30 12.83
92.26 14.08
91.19
88.78 12.92
87 00 I 13.67

207.92 
169 17 
231 26 
218.33 
196.26 
214.17 
200.42 
187 60 
173 33 
212 92 
217.50 
236.00 
214.58 
224.68

12 00

86.61 12.17
82 01 12.67
81.01
84.90

11.58
13.83

86.90 13 42
90 77 16.00
90.06 14.679.2". 76.92 
79 29

9.838.00 9.3379.81 12.76 81.92
86.96 
81 76 
81.88
84.96 
83.04
84.97 
82.14

13.2688 68
87.19 
83.30 
82.23
83.19 
87 88 
84.92

11.25
14.60 ! 260.42 
13 00 I 204.58
9.60 194.68

240.42 
192.50 
201.67 
215.00

9.60 198.76
11.75 170.00
11.60 208.76
10.26 176.67
13.00 202 92
10.26 191.26

12.83
11.26
12.33
11.92

11.60 
12.25 
12 60 
12.60

11.83
13.83
11.4284.11 82.04 12.6775.21,

86.29
84.63
86.88
86.66

74.47
84.65
87.86
86.24
83.67

10.17
12.00
13.60
12.17
11.88

82 67 86.96 12.08

81 Rm
32 Stee
33 K.S»
34 Neb 
36 Ami 
36 Ear 
87 Hal
38 Clai
39 Tim
40 Hot
41 The
42 P. 1
43 Par
44 Isle 
46 Mo
46 Stn
47 Hoi
48 Bui
49 Rot
60 Mb
61 Wo
62 Wt
63 Eai
64 Eai 
66 St* 
66 Ru 
57 Ea 
68 Pm
59 Ad
60 Va
61 Bn
62 Ea
63 Ne
64 Bil 
66 Ba
66 Tb
67 Vi
68 Gr
69 Pa
70 Ai
71 M.
72 E»
73 Al
74 Pc 
76 B.
76 Pi
77 R
78 T<
79 Ei
80 Tl
81 Sc
82 M 
88 B
84 G
86 \t
86 M
87 K
88 E
89 G
90 Si
91 M
92 R
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Average for three years.Result « for 1898.

Varieties of Potatoes.

151FIELD EXPERIMENTS.

Potatois.—Compahativs TesT.-Ctml/niW,

bushels.
226.19 
224.58 
220.42 
217.92 
217.22 
217.22 
216 94
218.14
215.14
218.14 
215.00 
213 96 
211.95 
211.11 
210.83 
210.41 
210.28 
209.10 
209.03 
209.03 
20*.89 
208 89 
208.33
208.19 
207.78 
206 94 
206.80 
204.86 
204.86 
204.17

>r three years.

bushels. 
203 92 
203.75 
203 47 
202.66 
20264 
20264 
202X4 
202.08 
201.80 
201 53 
201.39 
201.25 
201.11 
200.56 
200.56 
200 00 
199.44 
198.61 
198.20 
198.19 
197.92 
197.64 
197.64 
197 64 
197.50 
197.08 
196.67 
196.67
190.11
196.11 
195.97 
195.77 
195.66 
195.35

12.42 | 195.14
12.00

lbs.%bo» Kelt,
11.60 251.67
11.76 226.00
12.00 187 08
10.60 237.58
11.60 206.00
18.26 246.42
12.25 231 67
16.26 206.83
11.60 215.83 

208.33
18.00 200 00
10.76 194.68
10.60 220.83 

282 50 
211.67

10 00 187.08
11.76 223.33
11.00 184.68
13.76 246.67
10 00 173.38
10.00 175.83
16.00 180.83
13.60 24125
18.60 186.26 

179.1’ 
169.1,"

lbe.
77.71 10.26181 Reed’» Eighty-Six..............

32 Steele’» Earliest of All.... 
38 Hoee’e New Invincible ...
84 Nebula............. ...................
86 American Wonder..............
86 Early Gem.............................
87 Hal too'» Seedling ..............
38 Clark’» Nonauch .................
39 Timpe's No 4.......................
40 Hotel Favorite.....................
41 The Dai»y...............................
42 P. E. I. Early Row...........
48 Harii Rose.............................
44 Island McDonald................
46 Molly Star ...........................
46 Stray Beauty (Wilson’») ..
47 Hoffman.................................
48 Burpee’» Extra Early........
49 Roche»ter Rose ..................
60 May’» Imperial ........ ...
61 Woodbury White................
62 White Elephant..................
63 Early Six Week».............. .
64 Early Dominion................
66 State of Maine.....................
66 Rural Blush .......................
67 Early Puritan....................
68 Pootaluck.............................
59 Advance...............................
60 Vaughan .............................
61 Burpee’» Superior. . .. .
62 Early Maine.......................
63 New Queen...........................
64 Bill Nye...............................
66 Badger State.......................
66 Thorburn’» Extra Early.. 
87 Vick’s Champion...............
68 Green Mountain.................
69 Parson’» Prolific................
70 Arizona........ .....................
71 Mount Carbon....................
72 Extra Early Vermont....
73 Alexander ’» Prolific
74 Polaris .............................
76 Brown'» Prolific................
76 Pride of the West............
77 Ro»y Mom...........................
78 Tonnocks.............................
79 Early Sunrise . .............. .
80 The Dandy.........................
81 Scotch Regent..................
82 Mammoth Pearl.............. .
83 Burnaby Mammoth ....
84 Great Divide.....................
86 Wilson’s First Choice ..
86 Morning Star .. .. ....
87 King of the Roses..........
88 Early Yorker.....................
89 Golden Harvest..............
90 Sunlight Star.....................
91 Montana Wonder............
92 Restaurant.........................

72.15 10.26
88.97 I 13.92
75 00 I 10.76
86.92 12 75
8816 13.00
83.90 12.17

80.00 
88.64 
77 02 
87.80
87 78
81.66
89.07
87.46

12.9287 24
11.1784.14

86.26 11.4212.5087.80
85.42 13 9287.12

12.0088.89
79.82

83.61
11.8382.26 

82.97 
I 82.07

12.5080 7212.00 
13 25 12.8381.60 

79 93 9.3377.06
12.6882. M81.53
11.0879.36

81.74
86.78

81.04
81.08 12.83

11 8387.60
13.5887.0683 41
14.7588.6491.71 12.8386.06

89.81
90.66
84.97
88.47
86.49

86.36
16.2589.26
13.4213.26

10.26 
16.00 | 190.42
12.00 206.00
11.60 161.67
9.76 212.08

10.50 209 68
12.00 211.67
11.76 200.88

183.75 
11.60 190.00

246.42
205 83 
162.08 
221 67

11.50 226.67
13 50 198.33

223.33 
12.00 203.75
12.00 225 83
11.00 231.67
10.76 316.67

206 25 
116.67 
167.50 
223.33
198.76
193.76 
241.26

8.76 181.67
186.83 
174.17 
197.60

90 95 
82.98 
89.28

11.58
14.75
13.6888 62
13.4286.1182.99

78.89 11.6782.47
11.9283.9685.29
12.6784.0382.24
11.6788.2787.34
11.2684.0911.2593 42 

83.33 
81.16 
91.09

84.28
195.00 
191.86 
194.58 
194.03 
193 89 
193.61

83.3111.25
12.9288.3814 26
13.9294.4611.2589.32
13 6088.1114 7588.72

84.56
90.76 
79.29 
87.78 
84.60 
84.71
80.77 
86.87 
91.43 
80.10 
84 14 
83.23 
90.32 
86.87 
79.49 
88 34 
86.65 
86.08

11.33 
1292 
10 60 193.61
13.67 1 93.47 

193.47 
193.37 
193.06

12.68 192.92
12.58 192.64
12.26 192.50 
10.83 I 101.81 
12.00 
13.67
11.26

83.07
h8 60
75.2612.25
88 08

12.0882.89
74.06 9.26

11.2583.41
90.19 
89.18 
84.63 
84.42 
8108 
88.72 
81 02

11.60
10.50
10.60
11.76
12.60
14.00
13.60

100.83 
190 56 
190.56 
190.28 
189.18 
189.86 
189,68 
189.44 
189.17 
189.17 
189.03 
189 03

9.6777.93
86.06 I 11.8311.50 

11.60 
10.26 
13.00 , 217.08
10.00 211.67
12.00 212.60
11.60 190.00
14.60 236.25

11.0684.96
11.33 
12 50

82.98
84 1984.45

9.7574.1378.64 12.6886.7687.66
12.0879.6786 68
11.4286.9891.71
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Averege for three yesra.Keeults for 189*.

Varieties of Potatoes.

163 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Potatoes — Compakativk Test — Continued.

lb». bushel»
11.80 208.67
11.75 20.1.75
12.25 219.58
11.00 201.25
11 00 187.50

176.26
18.25 217.08
U75 201.17
10.75 I 204.17
10.00 I 235 83

12.00
12 25 
10.50 
12 76
11.25
12.80 
10.00 
14.60

X lb». bushel».
188 75 
188.01 
188.61 
188.40 
188 19 
187.92
187.92 
187.22 
187.22 
180 6? 
185 14 
184.31
184.17 
183 92 
183 89 
183 75 
183.19 
I8| 88 
181.39 
180 33 
180 00 
179.72 
179 72 
179.30 
179.30
179.17 
179.03 
178.89
177.92 
170 07 
170 53
170.53 
175.97 
175.00 
17 « 72 
174.58 
174 10 
173.62 
173.47 
171.94
170.14 
170 OO 
169 80 
109 58 
109.30 
108.01
108.54 
108.10 
108.05 
107.05 
100 8| 
106.07 
100 39
105.14 
104 79 
104.43 
163.89 
102.78 
161.11 
100.12 
159.16 
159.03

93 Everett’» Seedling ....
94 Gamete ........ 77...........
95 Englieh Bumper» ..........
96 Earliest Known..............
97 Granger......................
98 Keiaer.................................
99 Early Everett.................j

100 Early June Eating....
101 Early Northern ........
102 The Freeman ................
103 Koeh Konong............
104 Late Koae................... ..
106 Delaware...........................
106 Howe’» Premium ........
107 Hopeful .............................
108 Brown'e Elephant..........
10!) Six Weeks ..........
110 Salter'• Prize Taker ....
111 Pride of Ireland
112 Great West..............
113 Early Pride ... ...........
114 Burbank's Seedling ....
116 Woodhull..............
116 Eureka ...................
117 RueeeV* Seedling ........
118 Van Orman's Earliest ..
119 Napoleon ......................
120 Putnam.........................
121 New Satisfaction .
122 Chicago Market ... .
123 General Gordon.................
124 Adirondack.......................
125 Chae. Downing ....
126 Snow Oueen..............
127 Hartzell’s Seedling
128 White Lily .... .......................
129 Minister .............
130 Fillbaaket.................. ...........................
181 Columbua.........................
132 Early White Prize...............
133 Troy Seedling............ .
134 Beley's Northern Spy ....
135 Pride of the Table ....
186 Negro ..................
137 North Pole ..................
138 The Rosedale..........
139 Flower City..........
140 Snow Drop ............
141 Early Pontiac............................. " " " "
112 Vanguard..................
143 Rot Proof......................
144 Bell’s Stray Beauty...........
146 Ontario
146 White Star ................ "
147 Clay Rose................................... .
iîü îî'-î*" * Go's Grand Mogul .... 
149 Pride of the Market...........................
160 McIntyre...........................................
161 Governor Rusk ............
162 Early Market.................................
153 Snowfl ike........................
154 The Peoples...............................!!.!!!

80.04
81.25
89.37
81.47 
85 S3 
91.02 
88 76 
88.98 
83.07

.1 83.34
89.93
83.47
8)1 99 
86.42 
87.79 
86.67 
89.96
83.16 
90.46 ; 
86.20 
78 87 
82.11 | 
81.76 I 
85 66 I
85.82 I 
81.27
80.89
80.78
81.16 
82.63 
83.33 
82.19
71.89 
86.00 
89 29
83 87
88.82
88.11
85.84
88.79 | 
76 15 I 
91.26 
81.03 I
46.68 ! 
78.35 
80.77 
80.28 
84.94 
80.70
74.89
63.68
72.58 
81.60
84 61
76.85
88.69 
82.81 
83.66 
71.29
87.70
69.58 
89.56

81.29 
83.09

82 90 10 00
83.34 
90.18 
86.10 
*6.07 
77 41
78.91 
88.79
86.69 
89.32 I 
85.96 1 
89 24 I 
79.10 |
87 76 
79 38 *
89.66 
87.82
72.92 
82 46 
76.49 
80.00
86.66
79.17 
72 20 
82 86
79.18 
82.42 
86.62 
84 62 
7131
79 75
88.69 
82.62
90.36
82.63 
84.62 
80.81 
68.29 
92.14
80 61 
61.31
73.88 
81 78
66.36 
82.16
79.64 
70.47 
61 77 
76.79 
79.58 
86 72 
78 84 
89.70 
82.82
79.88 
66.73 
84.53 
68.44 
87.05

11.26
11 67
I N

11.42
12.50 12.42

13.00 I 
13.25
10 17
9 67

190.42 
196.67
172.92 I
191.42 
197 92 
212 50 
228 33
202.92 
209.58

12 00 220.42
10 00 236.67
11.00 142.08
12 26 194.17
9.75 197.08

13.76 223.33
11 00 229.17
10.25 215.83
13.25 ! 171.25
11.00 203.33
11.75 208.75
1125 I 192 50 
11.00 182 50
7.75 | 164 17

13.50
12.25
11.50
10.25 
15.00 
13.00 
11.50 
11.50

13 83 
13 75 
1158
9 58

13.83
9.58

11.33I
9 92

13.83
12.42
908

11.50
10.33
9.92

11.42
10.00
8.83

11.83 
10 42 
11.00
12.17
11.42
10.00
18.83
12.17
12.17
12.50

216.67 
186 67
167.92
137.92 
213 67 
194.17 
210.83 
142 60 
200.00 
217.50 
136 00 
202.08
216.67 
177.60
237.92 
142 60 
194.17
176.67 
155.00 
192 50
143.76 
186.42
172.67 
174.r«
188.76

12.00
13.17
10.00
8.92

13.25 13.26
10 75 9.00
6.00 7.42

10.00 9.25
10.25 11.17
9.75 850

15.25 12.17
10 76 11 33
9.75 9.00
7.75 7.67
8.25 8.33

10.76 10.42
11.50
10.25
11.25
12.26
12.00
9.00 I 171.25 

13.26 179 25
9.00 167.08

13.00 167.60

11.42
9.92

11.75
11.17
11.42
8.00

13.60
8.25

12.00

Va

155 Improvt
156 Early V
157 Lee’s Fi
158 Vick’s \
159 World’s
160 Acme .
161 Victor 1
162 Seneca
163 Early A 
161 Laodret 
16") Potenta
166 Rose S*
167 Cliautai
168 Silver 1
169 Bmwell
170 Beauty
171 Harbini
172 Dreer’s 
1*3 Maggie
174 K >»e of
175 Lady Fi
176 Michigi
177 Calif irn
178 Prince ,
179 Mauhat 
: KO Weld »
181 Columb
182 Irish Ci
183 Eyeless
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Average lor three year».Re»ult» for 1898.

lb». busheb.
is*.#» 
15* 30 
156 53 
155.83 
155 43 
154 21 
153.8» 
I I» 31 
143.71 
145 6» 
144 03 
143 92 
139.17
139.17 

138 06 
134.03 
133 10 
130 90 
13000 
127.43 
125 83 
125.28 
125.07 
117.64 
110.01
101.18 
98.05 
90 33 
67.64

Ib». bo»hel».
11.25 216.26
11.26 203.75 

176 12 
220.12

10 75 17
10.75 174.50

192 92 
•90.42 
100.67 I
189.17 I
143.75 
1H0 83 
182.92 
150 83 
182.08
194.17 

9.50 180.83
1050 186.00
10.00 172 60

115.12 
6.76 167.50

10.75 I 126.00
168.76 
172.08
148.75
149.17 
77.08

173.75 
28.75

1
80 91 10.83 

11.17 
9 60 i

86.71155 Improved Rose .........................
156 Early Kwex ...............................
157 Lee’s Favorite.............................
158 Vick's White Uem ...................
159 World’. Fair ...........................
160 Acme.................. .......................
161 Victor Rose ...............................
162 Seneca Beauty .........................
163 Early Advancer.........................
161 l.aidreth’» Liai field ................
165 Potentate ....................................
166 Rom- Seedling .........................
167 Chautauqua..................................
168 Silver Dollar .............................
169 Browell'a Seedling....................
170 Beauty of Beauties ................
171 Harbinger ....................................
172 Dreer’. St indard......................
173 Maggie Murphy.........................
174 K we of Erin .............................
175 Lady Finger................................
176 Michigan Blues........................
177 California Red.............................
178 Prince Albert.............................
179 Manhattan ..................................
180 Weld 'a Orange ....
181 Columbia Peach Blow...........
182 Iriah Cupi ..................................
183 Eyeless .. ....................................

80 73
73.73
72.97 9.67
71.86 
84.82
85 66 
*7.86
74 27
70.16 
89.49 
87.66 
76.62 
73.47 
74.29
88.57 11.58 
64 40 
79.69 
85.79
86.58 
31.11 
87 79 11.00 
61 91
75 87 I 8.83
86 05 
49 50 
68.09 
63 60
40.16

■ ■
9.2576.01

11 2582 04 
70.78 
89.98 
83.80 
84 03 
74.75 
69.46 
86.09 
83.64 
77.90 
78.73 
77.58 
90.13 
69.12 
76.23
83 82 
79.37
26.40 
86 00
66.40 
79.42

I 86.96 
62.29 
68 66 
78.66 
36.84

9 83 
9 76

11.60
12.17

12.00
1125

9.088.76
9.42 ! 

13 00 
11.68

8.25
12 26
10.50

9.339.25
8 839.50 

9 50 9 75
13.25

9.83
10 17 
11.26 
112510 50

5 33

7.428 26
8.00

8 7210.25
4.604 26
4.927.50

10 26
4.25

Thirty nine varieties of potatoes have been grown in the experimental plots for 
years in succession, sixty four for six years, forty-six for five years, and the rest of 

the varieties for a less number of years. In order to secure a large number under similar 
conditions, the average results for only the last three years are included in the report 
here presented. The seed of the different varieties which we now have under experiment, 
was obtained from Nova Scotia, Prince Edward Island, Quebec, United States and 
Ontario. In 1898 the varieties were planted on the 17th, 18th, 19th, 20th, and 21st of 
May. Each plot consisted of three rows four rods in length, the rows being a little less 
than twenty-seven inches apart. Fifteen pounds of each variety were used in every 
instance, and the plots were so divided that there were one hundred and ninety-eight sets 
of each kind planted. The land was drilled with a double mouldboard plow, and the 
potatoes were planted four inches below the surface of the land. Flat cultivation was 
us- d throughout, and the application of Paris green with water was used three times to 
destroy the potato beetles. The crop was removed from the ground with a two horse 
potato digger. The marketable and unmarke able potatoes were divided by means of a 
111 ‘case potato sorter." The potatoes mentioned as unmarketable were those which were 
lees than about one and one-half inches in diameter. The potatoes were weighed very 
soon after being dug.

By an examination of the results of the different varieties of potatoes here presented, 
it will be seen that no less than eighty six varieties gave a yield of upwards of 200 
bushels per acre in 1898, and that fourteen varieties produced potatoes over ninety per 
cent, of which were marketable. In the average of three years’ experiments, forty six

seven

»

Verictie» of 1'otatoev.

bu»hel*.
188 75 
188.61 
188.61 
18*40 
IN* 19 
1*7.92 
1*7.92 
1*7.22 
1*7.22 
1*6 67 
1*5 14 
1*4.31 
1*4.17
183.92 
183.89 
1*3 75 
1*3.19 
1*1 88 
1*1.39 
I HO 33 
1*0.00 
179.72 
17» 72 
179.30 
179.30 
179.17 
179.03 
178.N0
177.92
176.67 
176 53 
176.53 
175.97 
175.00 
17172 
174.5* 
174 10 
173.62 
173.47 
171.94
170.14 
170 OO 
I 69 *6 
169 5* 
169.30 
16N.6I 
16*. 54 
16*. 10 
168.05 
167.05 
106 HI
166.67 
166.39
165.14 
164 79 
164 43 
163. *9 
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PotaTOKS.—Ooni-arativb Test—Concluded.
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ash.
223.70 
214.50 
200 69 
196.95 
196 63 
192.42 
192.40 
183.07 
180 83 
179.17 
168.36J

89.47 
88.83 
87.60 
83 (il 
88.16 
93.77 
90.02 
88.49 
93.91 
86.68 
86.76

It
crop; a 
seen in 
crop pr 
those p

Tonhocka..............  .......
Early Rom .....................
Stray Beauty ................
Ohafc Downing....................
Steeles’ Earliest of All....
Early Dominion ..............
Howe’a Premium .............
Burpee»’ Extra Early ....
Early Ohio .......................
Snowflake........................
Early SunriM ..................
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varieties gave 200 bushels or over per acre, and three varieties gave less than 100 bushels 
per acre. The Rural New Yorker No. 2, Ohio Junior, Green Mountain, and Boley's 
Northern Spy produced potatoes which had upward* of ninety-one per cent, of the total 
crop marketable, and quite a large number had between ninety and ninety-one per cent. 
It will also be noticed that only 31.1 per cent, of the Lady Finger variety, 40.16 of 
the Eyeless, and 49.5 per cent, of the Weld’s Orange were marketable.

The Convoy, Empire State, and Rural New Yorker No 2, which occupied the high 
eat place in yield of potatoes per acre among one hundred and eighty-three varieties grown 
for three year* in succession, are all comparatively late potatoes. A special experiment 
has been conducted which gives additional information regarding eleven varieties of the 
earliest varieties of potatoes, tho results of which will be found under another heading 
The Landreth’s P‘ate of Maine variety, in fact gave the largest yield per acre of all the 
varieties in the average of the three years ; but as this high average was caused by *n 
exceptionally high yield in 1897, it was thought that perhaps some mistake might have 
occurred in the harvesting of that variety in that year, and it was thought best to draw 
special attention to this variety in this way, rather than by embodying it in the foregoing 
table. The Beauty of Hebron made a fairly high record in 1896 and in 1897, but 
unfortunately was missed from the experiments in 1898 ; and this omission was not 
noticed until it was too late to embody it in the experiments of the present year. The 
Convoy variety, which stands at the head of the list, has given an average of about two 
and a half bushels per acre more than the Empire State in the average results here pre
sented for the three years. In the average of thirty nine varieties grown for seven years 
in succession, however, the Empire State came first in average yield of potatoes per acre, 
and the Convoy came filth ; so that, all things taken into consideration, the Empire State 
is one of the most substantial varieties of potatoes which we have ever grown at this 
place, as a cropper for general use. It will be seen that the Early Rose variety still 
occupies a prominent place, being sixth in yield of potatoes per acre among the one hun 
dred and eighty-three varieties grown for three years in succession.

Potatoes—Comparative Test of Eleven Early Varieties

As there is usually much interest taken in early potatoes, it was thought advisable 
to select the eleven varieties which have proved to be the earliest in our experiments of 
the past few years, and test them under different conditions. An experiment has, there
fore, been conducted for three years in succession by planting six rows of each variety in 
the spring, and digging two rows of each at the end of nine weeks, two rows of each at 
the end of twelve weeks, and two rows of each at the end of fifteen weeks after the seed 
was planted, in order to ascertain which variety of potatoes would give the best results 
in the shortest possible time after planting. The soil in which this experiment 
ducted, was quite low-lying in 1898, and was somewhat elevated in 1897 and in 1896. 
A dressing of twenty tons of manure was applied to the land in the spring before the 
potatoes were planted. One-half bushel of seed of each variety was planted each year. 
The following table gives the average results of this experiment for three years:

Percentage of potatoes over one inch 
in diameter. Average three years.
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Large whole potatoes ..................
Medium whole potatoes ...........
Small whole marketable potatoes 
Very small whole potatoes ........

Weight 
of 80 

largest 
potatoes

1898.

Percentage of wholecrop 
marketable.

1898.1895.

Average 
amount 
of seed 
per acre.

Seed Potatoes Selected.

’95 6 7 8

Yield of potatoes 
per acre.

1897. 1898.1896.1895.

bush. bush. bush. bush. 
129 71 168.8 283 5 222 6 
112 2 143.81 257 5 196 3 

49 7 106.6 216.»156.3 
14.1 66.0 170.8 98 8

In 1894 an experiment was conducted by planting three selections of potatoes, 
namely large marketable potatoes, medium-sized marketable potatoes, and small market
able potatoes. In 1895, large, medium, and small whole potatoes were selected from the 
potatoes produced from the large, medium, and small potatoes planted the previous year. 
We thus had large-sized potatoes selected from the produce of large potatoes, medium 
sized potatoes selected from the produce of medium jrotatoes, and small-sized potatoes 
from the produce of small potatoes. Besides this, a selection was also made of very small, 
unmarketable potatoes from the produce of small potatoes grown in 1895^ In 1896, 
1897, and 1898 similar selections were made each year from the crop produced in the year 
previous. The term “ small potatoes ” in this experiment means those one and one-half 
inches in diameter, and the term » very small potatoes ” means those of an average of 
about three quarters of an inch in diameter.

Potatoes—Selection of Seed for Three Years in Succession.

It will be seen by an examination of the figures here presented, that the Stray 
Beauty, Early Ohio, and Howe’s Premium, produced the greatest yield per acre on the 
first date of digging. Each of these varieties produced upwards of 100 bushels per acre 
at the end of a period of nine weeks from the time the seed was planted. The Stray 
Beauty is one of the very earliest varieties in which the tops die, and it will be seen that 
it is the variety which gave the largest yield per acre at the time of the first digging. 
The record of the Early Ohio is certainly a good one, as it produced about 112 bushels 
psr acre at the end of nine weeks, over 80 per cent, of which measured more than one 
inch in diameter The potatoes o', this variety seem to develop very early, as do also 
those of the Early Dominion. A. hough the Tonhocks stand at the . rad of the list in 
yield of potatoes per acre at the end of fifteen weeks, still as a very early potato they 
do not make so good a record as some of the other varieties ; as at the end of nine weeks 
the yield was only 82 bushels per acre, and only 70 per cent, of the potatoes were : 

inch in diameter. The Early Sunrise produced an average of only 51 bushels per 
the end of nine weeks, and only about 57 per cent of this crop were potatoes

over

one
acre at
which measured over one inch across.

It will be seen that without any exception the largest potatoes produced the largest 
crop and as the size of the seed diminished, the resulting crop was less. It will also be 
seen in the results of 1898, the fourth year alter this experiment was started that the 
crop produced from the small potatoes had only 67 percent, of the crop marketable, while 
those produced from the large potatoes had 75 per cent, of the crop marketable.
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lb*. bu»h. bu*h.
64 4Each e«-t containing 1-16 ounce and 1 eye. 

“ •• 18 •• 1 “
6 6 42.6 44.2

81.5 8.1 1 N.1,7o.6
1-4 S9.4 9.5 112 5 

9 8 186.9 
10 0 164 4 
10 1 180 0

107.6
125.8
152.5
177.4

12 86. a
1 86 0
2 ounces 88.1

In 1895, 1896, 1897, and 1898, an experiment was conducted in which pieces of 
potatoes one-sixteenth ounce, one eighth ounce, one-quarter ounce, one-half ounce, one 
ounce, and also two ounces in size were planted side by side. No piece contained 
than one eye. The object of this experiment wai to ascertain the influence of the size 
of the potato seed on the crop produced. The experiment has been conducted in dupli
cate in each of the four years. The potato sets were planted to a depth of about four 
inches, and flat cultivation was used throughout the season.

The results of the experiment in planting diflerent sized pieces of potatoes are very 
striking and are of much practical value. The average yield per acre for four jean in
dicate very clearly that the yield of potatoes dejiends quite largely upon the size of the 
pieces which are planted, the smallest pieces giving the smallest yields, and the largest 
pieces the largest yields without any exception. The yields per acre for the diflerent 
pieces in 1898 are very similar to those in the average of four years. The comparative 
amount of marketable potatoes does not seem to depend so much upon the size of the 
pieces planted as does the yield of the crop per

Potatoes—Planting Pieces ok Equal Size With a Varying Number of Etes.

more

acre.

In order to obtain some information in regard to the influence of the number of eyes 
on pieces of potatoes in affecting the succeeding crop, an experiment has been conducted 
for four years in succession. Potato sets of one ounce in size w ire used throughout the 
experiment, and, in every instance, for number one plot, the seed contained one eye in 
each piece ; for number two plot, two eyos ; for number three plot, three eyes ; for num
ber four plot, four eyes ; and for number live plot, five eyes. The experiment was con
ducted in duplicate each year. Great pains were taken to have all the pieces of exactly 
the same weight—in fact, every piece was weighed by itself on an accurate balance ; and 
each plot consisted of one row four rods in length. There were, therefore, 40 rods of 
potatoes in this experiment each year.

Average yield of potatoes 
from each Average yield 

of potatoes 
per acre,
4 years, 

1895-6-7-8.

Number of eyes in the seed of potatoes.
Set.

Average 
4 years, 

1895-6 ; 8.

Eye.
Average 
4 years,

1895-67-8.

bush.
136.41 
145.47 
153.13 
162.82 
164 37

OZB OZS.
7 20 
3 87

Each potato set containing 1 ounce and 1 eye
“ 2 eyes

4 “
5 “

7 20
7.74

1 3 8 06 2.70
1 8.31 1 97
1 8.35 1 68

lbs.
6 0
7 4
8.0
8.9
8 8
8.9

I
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Potatoes—Planting Sets or Différent Sizes With One Eye in Each Set.

Average weight of 30 
laigest potatoes on 

each plot.
Percentage of whole 

crop marketable.
Yield of potato®* 

per acre.

Weight of potato set* planted.
Average 
4 years.
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1898. 4 year*. 1898.

1816-6 7 8.

Average 
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It will be seen that the number of eyes in each set of potatoes planted has some infltt- 
in the yield of the crop ; but, at the same time, the difference in yield per acre result

ing from the different number of eyes is not nearly so marked as that resulting from 
pieces of different sizes, having one eye in each piece, as shown in the previous experi
ment. Seed having one eye in each set produced 136 bushels per acre, while exactly the 
same amount of seed of the same variety, but the pieces having five eyes in each, pro 
duced 164 bushels per acre, or an increase of twenty-eight bushels per acre, 
understood that some of the eyes of the potatoes were carefully removed with a knife in 
order to get the exact number to comply with the requirments in this experiment.

Each Set.
ence

ield of potato*» 
per acre.

Average 
4 years. 

1896-Ù7-8.

It will be898.

leh. bush.
I I 44 a
8.1 83.7
2 5 107.6

125.8
152.5
177.4

Potatoes—Methods of Cultivation.6 9
4 4
0 0

In 1896, an experiment was conducted for the first time by planting potatoes in rows 
twenty-six and two-fifths inches apart, with the potato sets one foot apart in the row, and 
in comparison with planting thirty three inches apart each way. Another feature in con
nection with the experiment was that part of the potatoes, which were planted thirty- 
three inches apart, were cultivated on the flat and part were hilled up. This experiment 
has now been conducted in duplicate for three years. The different plots used for the 
experiment were exactly the same in shape and size, each plot being 1/60 of an acre.
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Exactly similar quantité s of Feed were used in the different pi its in this experiment ; 
and it will be seen from the figures here presented, that by planting the potatoes in rows 
twenty six inches apart, and having iv..e potato sets twelve inches apart in the row, 189 
bushels per acre were realized. In comparison with this the potato»a which were planted 
thirty three inches apart, and were hilled up, gave twenty-seven bushels |ier acre less. 
There appeared to lie, however, a larger percentage of marketable potatoes from the land 
which was hilled than from that which was left on the flat. This experiment will likelv 
be r' oeated for several years.

Potatoes—Treatment for the Potato Beetle,

For two years in sue session an experiment has been made to ascertain the relative 
difference in actual experience from treating potatoes differently in order to kill the potatç 
beetle, and also to determine the actual results in the crops produced from the potatoes 
thus treated. The experiment was conducted in duplicate each year. In every instance 
some were left untreated, and the potato beetles allowed to eat at pleasure. Another 
plot in each experiment was treated with a compound which is sold upon the market 
under the name of “ potato bug finish,” and the other two plots were treated with Paris 
green, mixed either with plaster or with water. The application was made four times in 
1897 and three times in 1898. The tops of the vines where no treatment was used 
of course, nearly all destroyed, and those upon which Paris green was used with water 
were the freest from the ravages of the beetles.
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4 years, 

1895-6-7-8.
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Il» bush. 
7 00 190 83 
A 57 158.45 
6 76 I 156 86 
4 67 | 70.33

bush.
138.-4» 
117.87 
118 97 
60.09

Pari* gi«en with water..... 
Paria green with plaater ...
Potato bug finiah................
Not treated.........................

used in 1898, and the yield* were very low inThe early varieties of jiotatots were
every case. It will be seen that there is a marked difference in the average yield per 
acre of potatoes from the different plots in each of the two years, evidently resulting from 
the ways of treating the vines in order to destroy the potato beetles. The potatoes which 

not treated at all gave a yield of less than seventy one bushels per acre ; while those 
from which the beetles were destroyed by mt ans of Paris green and water, gave an aver
age yield of about 138 bushels per acre. In average percentage of crop marketable, it 
will also be noticed that the untreated potatoes had only about forty eight per cent, while 
those treated with Paris green and water had nearly seventy per cent f the potatoes 
which were over one and one half inches in diameter.

were

Weight of
30 largest Yield of whole crop per acre, 
potatoes.

Percentage of crop 
marketable

Treatment used for the 
potato beetle. I Average 

2 years
1897 6.

Average 
2 years.

Average 
2 years. 1898.1897.1898.1897.

Potatoes—Plasting Seed on the Same Day as Out and Four Days After Cutting.

For four years in succession, an experiment has been conducted by cutting potatoes 
and allowing them to remain four days before planting in comparison with those cut and 
planted immediately.

Yield of whole 
crop per acre, 

average 4 years 
1895 6-7 8.

Time of cutting and planting potatoes.

Potatoes—Treatment for the Potato Bertli.
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bushels.
154.48
165.76Potatoes planted four days after they were cut 

Potatoes planted same day as they were cut ..

Although it is the practice of quite a number of people to cut the potatoes and leave 
them several days before planting, still we have found in the results of the various experi
ments conducted at this place, that the potatoes which were planted the same day that 
they were cut gave the best results throughout. In the average of four years' expert 
mente, it will be seen that the potatoes which were cut and planted the same day gave 
over eleven bushels per acre more than those which were allowed to remain four days after 
being cut before they were planted. It will also be seen that about one and one-third per

obtained from seed which was planted the same daycent more marketable potatoes 
as it was cut.

were

Potatoes—Experiments for Five Years.
i

Several expérimente with potatoes have bxm conducted for five years or over but 
the results are not presented here. For information regarding these experiments the 
reader is referred to the reports of former years.

iÊÊ
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Mangels—Oompakativi Test or BixtySbvkn Varieties.

In 1898, sixty-seven varieties of the long, intermediate, and globe mangels 
grown in our experimental plots. The land on which the mangel seed was sown in the 
pasr year was manured in the spring of 1898 with farmyard manure, at the rate of 
twenty tons per acre. The soil was plowed in the autumn of 1897, and was thoroughly 

™ worked on the surface in the spring of the present year. The seeding of the mangels took 
place on the lltb, 12th and 13th of May, and the germination was very good throughout. 
The seed was sown on the level, and the land was kept comparatively level throughout 
the season. There were three rows of each variety, each row being four rods in length, 
and three and one-third links were allowed between the rows, thus making each plot 1/100 
of an acre in size. When the young plants were about three inches in height they were 
thinmd to a distance of ten inches apart in the drills. The young plants were very 
carefully counted, in order to have the number exact. At the time of harvesting the 
mangels the roots were again carefully counted, and the total number of roots divided 
into the total weight in order to find the exact average weight per root.

were

p crop per acre.

Average 
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IVariation of Mangels

Z

Grown for Bight Years :
1 Evans' Improved Mammoth Saw-log..............
2 Simmers’ Improved Mammoth Long Red ...
3 Steele’s Long Red Selected.................................
4 Carter’s Champion Yellow Intermediate ....
6 Norbitan Giant ...................................................
6 Carter’s Mammoth Long Red............................
7 El vet ham Long Red..............................................
8 Yellow Obendorf.....................................................
9 Eiffel Tower..............................................................

10 Yellow Oval-shaped Giant.................................
11 May's Mammoth Long Red...............................
12 New Monarch...........................................................
13 Oblong Giant Yellow...........................................
14 Giant Holstein....................................... ................
16 Colossal Long Red..................................................
16 Chirk Castle..............................................................
17 Red Globe .....................................................
18 Mammoth Red Intermediate..............................
19 Mammoth Golden Giant.......................................
20 Carter’» Warden Orange.....................................
21 Yellow Globe...............................  .........................
22 Golden Tankard ....................................................
23 Clark’s Devon Orange Globe...............................
24 Long Yellow................................. ............................
25 Fisher Hobb’s Orange Globe...............................
26 Webb’s Kenver Yellow Globe. .........................
27 Oblong Giant Red................. .............................

Grown for Seven Years :
28 Sutton’s Mammoth Long Red...........................
29 Canadian Giant.......................................................
30 Gate Post ...................................... ...........................
31 Berkshire Prize Yellow Globe...........................
32 Beck’s Champion Globe.......................................
33 Sutton’s Yellow Intermediate...........................
31 Sutton’s Golden Tankard.....................................

Grown for Six Years :
35 English t rize..........................................................
86 Yellow Leviathan...................................................
37 Giant Yellow Intermediate............................... .
38 Jarman’s Giant Intermediate...........................

lbs. tons.
2.136 23.81
2108 23.66

3.84 2.118 23.07
2.86 2.098 23.17
3 89 2.097 22.87
4 03 2.006 24.30
4.19 1.897 22.15
3.00 1.926 22.07
3.58 1.992 21.85
2 24 | 1.915 31.65
4.01 i 1.899 21.65
3 40 1.859 21.38
2.56 1.925 21.32
4.17 1.892 21.33
3.40 1.869 20.63
3.23 1.797 20.54
3.12 1 742 1 9.28
2.79 1.875 1 9.27
2.66 1.719 19.17
2 36 1.566 17.65
2.28 1.794 17.64
2.01 1.631 17.25
2 20 1.564 16 64
2.70 1.787 1 6.51
2.21 1.480 16 00
2 09 1.412 1 5.74
1.64 1.877 I 11.85

20.51 
17.82 
17.35 
17.34 
17.00 
16.74 
15.48

lbs. tons. 
15 06 
15.13 
19 66 
18 00 
19 56
23.86
19 00
21 98 
19.15
22 10
22.70 
24.66
23 75 
26.96
20 08 
21.33 
26.80
14.86 
28 68 
18 26
24 25 
21 56 
18 26
25.86 
19 25
18.70 
10 00

tons. 
4.08 
4 03

tons.
2 86

fter Cutting.
1 068
1.2202.95

itting potatoes 
those cut and

3 60 1.624
1.4401.80
1.7303.16
1.9718.66
16833 36
1.7872 98
1 11723.36

Yield of whole 
crop per acre, 

average 4 years 
1896 6-7 8.

1.8672 60
3 55 1 1.816 
3.68 ! 2.071

1.9878.06
6.76 ; 2.139
8.46 : 1.669
3.46 1.679
5.86 2 229
1.90 i 2.137 
2.58 I 1.9*9

bushels.
154.48
105.76

1 ■ 1 673
2.10 2.004atoes and leave 

various experi- 
same day that 
r years' experi 
same day gave 
four days after 

I one-third per 
I the same day

2,0299.96
2.86 I 1.772

21543.00
3 06 1 1.638

1.6682 t;o
1.70 1.818

I26 40 3 83 1.849
21.30 3 28 I 1.606
20 73 3 34 1.682

2.132 26 10 1 80 | 1.661
1889 22.10 1.84 1.606
1 906 I 25.16 | 1.69 ! 1.464

19.88 I 1.98 1.415

27.90 i 3.87 1 938 1 1.93
26.86 2.89 I 1920 | 1.43
27.40 2.78 1.866 1.03
34.25 1.71 I 1.874 30.92

4.76 2 266
4.10 1.760

1.7424.36
3.00
1.70
2.45
2 63 1.670

4.86 2 306
or over hut 

xperiments the
2 2683.60ire

3.86 '2.141
2.7023 16
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The eu 
within the 
aug*r end | 
hi ete have 
varieties hi 
is to ascert 
varieties, t
ing on the 
ducted in 
man„els. 
were from 
apart. Tl

IVarieties of Mangels .

i ?
> <

lbs.tone. I lb*. |
39 Ward * Oval................................................ 2.75 | 1.994
40 Jarman'* Selected Golden Tankard........... 3,95 j 2.766
41 New Ewhendorf . ................................... 3.16 1.936
42 Jarman’» Giant Long Red .................. 4.90 2.313
43 Sutton* Yellow Globe ............  3.00 2 118
44 Yellow Ovoid ........................................... .48 1.000
46 .farman’s Motel Yellow Globe.............. ... r ! 2.06 1.825

Grown for Five Years :
411 Thorp’»Own Yard Long.............................. 4.60 2.419
47 Ihgnity...................................................... 8.95 2.403
48 Thorii's Own Champion Yellow Intermediate 2 40 2.105
49 .Inmbo .......... ................................ 4 16 2 387
60 Carter'* Warden l'rize Yellow Globe.......... 1.76 1.595

Grown for Four Years :
61 L ng White.............................................. 1.60 2.220
62 Krfurt Model (yellow intermediate)............. 3.86 2.124

Grown for Three Years :
63 Cormwh <liant Yellow Globe . .60 2.532
64 Sutton’» Crime hi Tankard ..................... .76 2.202
66 Surprize................   60 8.576
66 Red Tankard ........................................ I 80 1.933

Grown for Two Years : i
67 Vew M'*lel ...........     8.64 3 781 I
68 Jereey tjueen.............................................. 8.9* 2.264 j
69 Riickliee’» New Maiitodon....................  . 4 65 2.5 i5
60 Kiverhall Giant Yellow Globe . ................ 2 40 2.132 '
61 Golden King................................................ 2.06 2.081 1
62 Taber'* Yellow Gate Pont........................... 1.90 1.925

Grown for One Year :
63 Giant Yellow Half leing......    3.90 2.397
64 Carter ’* Elephant Yellow Globe. 2.50 2.188
65 Ce't' r’« Windsor P.ize Taker (yellow globe) 2.15 2.142
66 Danin' » Improved Gate Post (interu.ediste). 2 75 1.975 |
67 Carter’» Gold Finder................................... 1 00 | 1.380 |

The average yield of mangels per acre in 181)8 was 2.'4 3 tons, and the average yitld 
of tops per acre 3.1 tone. It will be seen that the average yield of roote for the past 
year is nearly equal to the highest yield in the average of eight years An aveiage of 
23.3 tons is about e. al to 773 bushels per acre. The land upon which the mangel* 
were grown was fair j uniform throughout ; but that section of it upon which the varie 
ties of mangels first named on the list were placed seemed to be somewhat more influen ed 
by the dry weather than the most of the other plots. Even with the greatest of care it 
ie usually unsafe to draw many conclusions from one year’s results. When the experi 
ments, however, are conducted over a series of years, the results may be accepttd as 
furnishing information of real value. Among twenty seven varieties of mangels which 
have been grown for eight years in succession, it will be seen that the Evans’ Improved 
Mammoth Saw log stands at the head of the list, with an average of 23.9 tons per acre 
This variety is closely followed by Simmers' Improved Mammoth Long Red with 23 86 
tons per acre, which is again closely followed by Steele’s Long Red Selected, with 23 67 
tons per acre. The fourth place is occupied by the Carter’s Champion Yellow Intermed 
iate, producing an average of 23.17 tons of mangels per acre. This variety has certainly 
given excellent results, as it ia intermediate in length, and has surpassed in yield per acre 
a large number of the long varieties. Several varietiee were imported from England in 
the spiing of 1896, and some of them were sown in our experimental grounds this season 
for the first time. Among the five new varieties grown this year the Giant Yellow Half 
Long came first, with 28 6 tons per acre ; and the Carter’s Gold Finder the lowest, with 
about 17 tons per acre.

t:>n* ton*. too*.

24 93 2.30 I 1.736 
34 30 2.18 i 1.975 
24 00 8.27 1.766 
27 75 3 54 1.784 
25.00 2 00 1.908 
22 00 2.12 2 028 
22 63 1.69 1.602

20. IS 
30 13 
20 181 
20 Ofi 
19 68 
|8.52 
17.26

4.10
27 76 3 87 2.035 
25.06 2 49 1 920 
26 45 8 41 1.977 
18.50 1.79 1.787

33.63 
23 09 
22.09 
21 67
19.63 Var

26.20 3 52 2 076 
25 70 2 48 1 796

I I 92
21.32

I (Hi 2.142 
26 20 2 30 2.009 
10.20 8.18 2.757 
11 60 1.68 1.602

26.-.81 
23 73 
23.07 
15.11 Grown i

1 Lai
2 R«
3 Wt
4 Chi
5 W1
6 Kl-
7 Re
8 1m 

Grown
9 Ne

10 Jei
11 Fr 

Grown
12 Gi 

Grown
13 Vi 

Grown
14 Ci

32 40 
31.70 
31.3* 
30.60 
29.11 
28.10

30 4.19 3 311
85 4 70 2.58.3

.40 j 4.63 2.687
80 2.88 2 494
80 2 02 2.293
10 2.09 I 2.272

28.65
26 25
2.5.70
21 10
16 90

6' 3.90 2.397 
26 2.50 | 2.188
70 1 2.16 I 2.142
10 2.75 : 1.975
90 | 2.00 1.880

Thi
or threi 
the Red 
acre mo 
good sa 
twenty 
vaiietie 
and gr 
tario w 
the rep 
varietv 
lowest 
gioups 
was pr 
noticed 
Carter 
tope p-

Average résulta for Bum 
ber of year* grown.Reault* for 1898.
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161FIELD experiments.ARM

Foubtbkn Varieties.je r«-*ults for Bum 
of year* grown. Sugar Beets—Comparative Test ok

,. in Ontario Lae claimed more or less attention
The subject of suRar V.eet growm^ int o( their quaUly ,or producing

within the last few years, f*rUy f P” purpose Eight varieties of sugar
«"1 P"*'' ‘h*t« " "J ii? .ucwo,. .nd .i,

b-ets have been grown in our » xp r P q( g Tfa' oh^t in thie experiment
vanrties have been grown or .Rb and the general characteristics of the different
is 10 ascertain the com par y , wj,icb wj|| be most serviceable for grow-
varieties, to furnish *^m» k The eoil on which this experiment was con#sa ï,sr£ tirzïLî

wétoTJroTnche. in height thn, .ere thinned to en «vetoge el e.ght inehee 

apart. The following table givee the results :

<

lb*. tone.

1.786 30.lt
1.9711 20 13
1.766 201*
1.784 201*
1.908 IU CM
2 028 t iw.53 
1.602 17.25

Average multi for DUBbfr 
of year* grown.Result» for 1898.1.063 

2.03.1 
1 920
1.977
1.737

83.6» 
23 09 
22.09 
21 0: 
19.63

i.1
^>

•2Varieties of Sugar Beets. •SS7 *2 076 11.92
I 796 21.32

H
> 9
<

26.181 
23 73 
83.07 
13 15

2.142 
2.009 
2.737 
1.603

lbs. ton».
19.18 
18 63 
18.46 
18.20
10.31 
15.54 
14.VI
13.31

tons.
3.88

lb. ton».
19.86
17.03
16.80
17 06
18.70
15.85
16.48
14.63

ton».
4 83earsGrown for seven y

1 l.ane’» Improved
■o ......... .

Sile»ian...

1.461 35White ... 
Reddinh..
K*::

White ..

3 93 1.481 174.252 Red To
3 White
4 Champion .....................
5 White French....................
6 Klein Wan/.elben ............
7 Red Skinned ....................
8 Improve 1 Imperial..........

Grown for five years :
9 New Danish Improved..

10 Jersey ■..«•.•••••.
11 French Yellow............

Grown for three years
12 Green Top White 

Grown for two years :
13 Vilmorin*» Improved . 

Grown for one year
14 Carter’s Nursery..........

4.91 1.481.0732 4(1 
:ii :« 
31.3* 
30.60 
29 1» 
28.5(1

3311 
2.7>83 
2.687 
2 491 
2.293 
2.272

4 00 8.39 1.431.182.86
4.41 1.33.984.60
4 97 1.261.124.98
3 4 1 1 191.083.23IteddiMh.. 

White ... 4.00 1.53''74.28

1.18 17.36 2.82
1.20 16.86 8.46

.93 13 25 I 8.66

1 48 20.10 
18 86 
17.21
20 56

2.397 28.0»
8.168 28.2»
2.142 2170
1.976 2« I»
1.880 I 16 90

2 7.-. 1 404 36
1.262.95Yellow ..

6.23 1.491 292.20White ...
6.60 1.18 16.08.863.80White ...he average yii Id 

Dots for the past 
An average of 

lich the mangel# 
which the varie- 

; more influen ed 
reatest of care it 
Vhen the expert 
y be accepti d a# 
f mangels which 
Evans’ Improved 
.9 tons pir sere 
Red with 23 86 
cted, with 23 6" 
fellow Intermed 
iety has certainly 
in yield per acre 
from England in 
ounds this aeaaon 
iant Yellow Half 
the lowest, with

6 25 18.301.281 286 25White ...

The White Silesian, which stood first on the lut in yield of roots per acre up to two 
o, three yean ago. now occupies third place, it being surpassed by Lanes Improved and 
?! ”™f J * The one’s Improved has given an average of about three fourth* of a ton per 
the Red Top^ The Lanes impro 8 Danish I ed hag certainly given very
acre more than the White ouesian. ^ ^ fm five year8 ifl a ,iule over
good satisfaction, as ag J f the ^ producer« among the different
‘"H- SîoïX ^ïhe top,yof these varieties are small, but the roots are large 
vaiieties of sugar „rnnnH The Danish Improved variety was sent out over On-

w“. tiSn vMd of tops^r acre there was a variation from 2.2 tons to 6.2 tons, 
CaS. Nursery, a new variety imported from England, producing the greatest yield of

tops per acre.

11 A.C.

18 80

12 35

18.30
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FARM

[be land ua 
_____ ___ .angels, havi

Arorag.rwull.for nu:„beS^?g. °f iü 

»f years grown on |-L,u g#vel through 
bee apart 

su r in the i
id compar 

The car 
little over ’ 
able, that t
Intermediat
per acre, 
•ion, it will
production
closely folio 
tone per aci 
lent varieti 
has given tl 
the Large 
named on 1 
to remove 
implement 
which star 
carrot. V 
along with 
than that 
compact ri
for the fi 
that Sotte
imalleet, 
varieties.

■ >

Rwulu for 1898.

A i A ;Varietiw of Carrote. I,t* il•£ •£:f iff jII
< > <Grown for seven years :

1 Pearce'» Improved Half L,..ng (white!
2 Maelodon (white intermediate) .. ' ”
* • Improved Short (white)..........!!!!!
i White Green Top Orthe (intermediate)
6 Large White Vosges .. , .........
6 Simmer'» Short White Vosgei.............................
7 Large White Belgian .... ........................
8 Sutton'» Yellow Intermediate !!
9 Denver's Orange..................... ........................

10 Ouerand'i............................ "
11 Mitchell's Perfection ..
12 Giant Wiltshire (long white) ........
IS Carter's Orange Giant (long)...........
14 Half Long Stump Rooted (red)!..........................
15 James Scarlet Intermediate
16 Sutton’» Improved Intermediate (red)"!"'
17 Trench Intermediate.........
18 Yellow Belgian..................... ...................................
19 Long Red Surrey................. !!!!!!.'.....................
20 Long Orange ......................!.!!!.......................
21 Improved Long Red Àitringham ....................

Grown for six years
22 Rubicon Half Long (red)
23 Chantenay (short red)...
24 Nichvle' Improved Lsree Oramre ..................
25 Half Long Scarlet . .....................

s stbssssst T°" :::::
Grown for five years :

30 Mammoth Intermediate Smooth (white)
31 Iverson’. Champion White (intermediate)! ! !..'

“irXirU235Sr."rr.:::.....
34 Victoria (long red) ............................... ’* ”*
35 Midsummer (short ic'd)
36 Yellow Giant................. .... ..............
37 Karly Half Long Carentian ..

Grown for four years :
•8 Thorpe’s Own Short White................

39 Henderson’» Intermediate (red)...........................
Grown for three years : ..........................

40 Carter’s Gate Post Orange (long)
41 Cooper's Yellow Intermediate..,.!!.!."!..........
42 Intermediate Red...................
43 California Mammoth Orange ...........................

Grown for two years :
44 Long Yellow Stump Routed.........
46 b lokbee'e Majestic........................... !!!!!!.........
46 I obberich'» Agricultural
4J F wr of All..................

Grown for one year
48 Sutton’s Matchless (white) ........
49 Carter’s Hundred Ton ..................!!!!!!.........
50 Daniels'Giant Ft ellow (intermediate)
51 Carter’s Giant Wiltshire (white)..........

tone.
4 66 
4.93

ounces. 
15.19 
16 50 
13 30 
14.92 
13.18 
13 96

tone. 
88.00 
31.40 
26 60 
28.20
24 35
25 30 
28 80 
25 15 
22 20 
24.76 
24 55 
16.66 
23 10 
18.25 
16 65 
17.83 
16 95 
17.40 
14 10 
13 75 
12 50

tone. tons. 
29 10 
28.44 
28 41 
26 84 
26 10 
25 70 
23 89 
2.3 89 
21 46 
21 35 
21 05 
20 65 
I» 20 
19 6| 
17 oo 
16 08 
10 10 
15 70 
14 74 

i I I 69 
I 13 09

« 74 16 66 
16.18 
15 26 
14 66 
13 93 
13 95 
13 61 
13 18 
11.00 
10 05 
11.19 
18.17 

4 60 | 12 44

1C ■4 18 6.876.25 6 263 85 6 533 65 6 615.00 15 11 6 81
8 70 14.12
3 38 11.65
2.63 12 04
8 «5 12 63
4 08 23 25
4 85 15 79

.6 56
3 96
8 40
4 07
6 09

2.46 9.61 3 11 9 492 75 9 03 3 442 28 8 45 3 052 20 7 34 3 614 16 8 91 4.46 891.60 6.78 3 491.45 6 07 6.032 10 6.11 3 66:

3 15 j 12.67
3 65 I 12.03
3.96 10 00
4 65 10 09
1 85 I 6 45
2 60 13 35
3 25 14.74

24 50 
24 30 
20 60 
19 50 
14 83 
12.10 
16 26

3 60 10 79 
10.99

‘-to 13 
19 68 
IN 84 
17 38 
l« 66 
10 08 
12 62 
10 92

3 38
4.09 9 90
3 66 8 70
2 66 8.65
3 22 10 26 

13 168.171 25 4.97 9 10 1.78 6.67
4 46 16 38 

16 03 
14.26 
12.56 
12 30 
10 90 
10 29

30 10 
30 60 
IS 00 
18 06 
23 45 
21.15 
17.33 
11.65

6.47 17.18 
15 90 
18 20 
18.86 
in.78
10.15
10.27

31.12 
27 05 
22 I» 
20 87 
19 51 
IN 32 
10 68 
11.07

6 16 6 18 In t! 
mental d
of May. 
being ah 
parsnip i 
are not ( 
previous 
of about 
first tim 
of rooti 
Long 8i

3 6033 4 792 85 6 764.60 4 332 30 2.604 30 4 131.45 6 82 1 .9 6 04
4 40I 15.86 27 75 

18.60
4 78 13 29 23 39

18.44
2 90 9.11 3 83 10 01
3 86 10 79

11 64
22 26 
33 10 
17 36 
14.63

5.87 12.77 23 00 
21.78 
20 OO 
17.11

4 35 6 47 15 65 
10 83 
10 06

2 76 9 41 4.37I ■ 9.75 3.93
3 85 12.79 

16 42 
12.82 
15.00

25 10 
29.60 
14.85 
13 60

6 28 14.41 20 403 90 0 36 14 13 25 33
4 10 13.43 2 4 8
4 18 14.24 I 19 5 ■

Sil
4.10 14.35 27 45 ■ ten ve,
8 NO 18 69 20 35 ■ 7
8 56 12.63 2 4 8 5 ■ older c<
3.60 12.52 23.20 H leaves

grows i 
■ Rabi i

were sown on plots 1/100 ■ in muc
rows of each variety were sown, ■ that [o-L

8.60
2 75

:

4.10 14.36 
13 69 
12 63 
12 52

27.46 
26 35
24 66 
23.20

3.80
3 55
8.60

On May 6th and 7th, 1898, different varieties of carrots 
of an acre in size in the experimental grounds Three r 
the rows being four rods in length and three and one-third
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FIELD EXPERIMENTS.

FARM

V land used for this experiment was «milv to t{^t u^j pJT acre in the
^gels, having received a dreM.ng °*the^Ut, and the l.nd wm kept comparatively

fï throughout to!***. planti were thinned a lHtU
twrjMswe^ of fcem~*,o tbet the vsrietiee 1 ver7

i

igereeulUfomunitJ 
•** grown on plot* I

A i
id comparative test. . aj)0Ut 211 tons per acre, or a

.jsrarCa rXb.%, 'ziüssïttS'JSstt
.......ïÆ-rx

™ "« production of roota the Improved Short White, each giving 28 2/5
S £ closely followed by the Mastodon and Steelein length, and are^ very excel 
23 N# I tone per acre. These three '*n«^ , u will he seen that the Large White ' osges
“ ;• lent varieties to gro" for f^dlD8 ^ock ,g Impr0ved Half Long White, and that 
i, 3? bas given three tons per acre tees than Pea JJ, Bcre less than the variety farst
*1 os I lhe Large White Belgian bas gi en over * ,iender carrot, is very hard
% 2 tamed on the list. The large Whr* plough s suteoil plough, or some other
loo, « remove from the ground, ‘he rootai*fore pulling. The Uuerande variety
{’ <2 implement is run along the row to u a very Bhort, thick, yellow variety of
In ÎS -huh stand, tenth on hst^M£|» with the co^perative experjmenU

*9 15 7« I carrot. We have sent this variety and although the yield is considerably less
■g J?’} .long with other varieties for [^y case, it is quite highly spoken of, a. it.»a
to 3 "e than that of some of the others etill m m y of carroU were grown in 1898

compact root and is easily handled Jbreene ^ £ it wlll be seen
for the first time. The seed of these was y ^ Giant Wiltshire the
that Button’s Matchl-ss gave theUrge.t yjd I» ^ ^ t0M ^ acre between these two

ex
fx

e’i 1Ï►
<

I 16 66 
l 16.18 

16 26
14 66 
M.M 
13 98 
13 61
15 18 
11.00

1 10 05 
| 11.19 
1 18.17 
I 12 44

9.49

10 79 
10.99

20 13 
19 68 
IN 84 
17 38 
16 66 
16 08 
12 62 
10.92

31.12 
27 OS 
22 19 
20.87 
I» 5, 
IN 32 
10 68 
II 07

9 90
smallest, there being a 
varieties.

8 70
8 65

10 26 
13 16 Thirteen Varieties.Parsnips-Comparative Test or6.67

In «h. .,nng o! 1»9« <*•«« S’tXlw»N»

mental department, on plots 1/of ^ rain fell on five difierent dates, there
of May. Between that date and the 2 d ^ ^ The germination of the
being about one and a half inch consequence the results of the experiment
parsnip seed was somewhat £ of three years’ experiments with four varieties
are not given for this year. came first in yield |>er acre, with an average
previous to 1898, the improved Half g A wven Va ieties grown ™!897 ,orthe 
of about twelve and a half t0“* of °? ’ in vieid of parsnips, the produce being 15 tons 
first time, the Bloomsdale took first plaos J aPmark£ contrast with the Arlington
tZZJZ.'S* * “ - w

Ko.^R».-Co.»ut,.. ta or 8„ V...W.W

8iI Kd.vR.bi b.™ ta.
!.. ,.«• i. ..ceci""' Tb,“k "’Ï/Ji'fubî'ï rom.wb.t like tb.t ol cbbege. »hile th. 
mJ co..«.i. ïta relueble p.rt of tta P>»t ta.„„
leaves resemble the tops of Swede turnips , in the form 0f a bulb. Kohl-
grows about three inches above the love ^ ,g prepared for eulinary purposes
Rabi makes a very nice vegetatde for *£ d 0f Kohl Rabi resembles very closely

tsf ÊffiTESÊ -» '•—“ ““‘h th"—“ th‘

17.18 
15 99 
13 20 
18.86 
10 78 
10.16 
10.27
6 04

13 29 23.39
18 4410 01

12.77 23 00 
21.78 
20 00 
17.11

15 65 
10 83 
10 06

14 41 
14 13
13 48
14 24

26 40 
25 33 
24 68 
19 15

14.36 
13 69 
12.63 
12.52

27 45 
26 35 
24 85 
23.20

plots 1/100 
;y were sown, 
2/5 inchis.)
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tons.
4.10

b«. tone. 
21 15 00
04 2306

1.90 I 21.00 
19.18 
19.80 
20.55

tone.
25.70
25.45
23.73
23.17
22.58
21.83

1 Large White ..................
2 Early White Vienna .
8 Purple Vienna ..................
4 Earliest Erfurt ................
6 Green..............................
6 Earliest Green Vienne ..

2 55
6 80
1.80 1.75
6.10 1.92
8.50 1.88

From the foregoing table, it will be seen that the Large White variety of Kohl-Rabi 
gave the largest average yield per acre for two years, although the results from this 
variety in 1898 were not nearly so good as those of the previous year. It will be 
that the Early White Vienna gave the largest yield of roots per acre in the results for 
the past season. In the average results for the two years there is a difference of about 
four tons per acre ; and in the results for 1898 tne difference in yield was nearly nine 
tons per acre.

seen

Fall Turnips—Comparative Test of Fortt-Six Varieties.

Forty-six varieties of fall turnips were sown in the experimental grounds on the 
24th of June, 1898. The plots were 1/100 of an acre in size, three rows, four rods long, 
being sown with each variety. The seed was sown on the flat, and the land was kept 
comparatively level throughout the growing season. When the plants were about two 
inches high, they were thinned to a distance of about ten inches apart in the drills.

Fall turnips are frequently spoken of as soft turnips, or white and yellow fleshed 
turnips. They usually yield well per acre, but are very poor keepers, and are only 
suitable for fall feeding. The last two years have proven unfavorably for the production 
of good turnips of the fall varieties. A large quantity of the roots were badly decayed in 
1897. and a smaller quantity in 1898. As the land used for these turnips in each of 
the pass seasons was very uniform throughout, and as all were subject to the 
ditions, one of the most interesting and valuable results from the experiments for the 
last two years is the record of the power of the different varieties to resist the rot. The 
roots were accurately counted when the plants were partly developed, and before any rot 
had started. Those which had not rotted at the time of harvesting were again counted, 
and the percentage of decayed roots was calculated from these notes. This method of 
calculation gives the percentage of sound roots with a fair degree of accuracy, and 
furnishes information regarding the way in which the different varieties resisted or 
succombed to the injurious effects of the disease. The information thus gained is given 
in the left hand column of figures m the foregoing table. It will be observed that in the 
average of the two years results, the Cow Horn, Y»V vwstone, Early American, Purple 
Top White Egg, Jersey Navet, and Jersey Lily varieties possessed the largest percent
age of sound roots in the order named ; and that the Yellow Globe, Extra Early Milan, 
Rennie’s Selected White Globe, and Sutton's Perfected Green Top Hybrid had 'he 
smallest percentage of sound roots ; in fact, over two-thirds of the roots of the last named 
varieties were rotten before the crop was harvested in October. In the average yield of 
roots per acre, previous to 1896, the Jersey Navet stood highest among thirteen varieties 
grown for six years iu succession. This variety, it will be observed, is not only a good 
yielder, but also has produced roots within the last two years which have been very good 
in quality.

same con-
f

Mangles

An expe 
inches, and I 
fall turnips, r 
which this ei

164 AGRICULTURAL COLLEGE ANI) EXPERIMENTAL FARM.

of the other classes of roots. The plots used for this experiment in 1898 were exactly 
1/100 of an acre in size. The seeding took place on the 13th of May.

Yield of tops |>er Average weight Yield of root* per
acre.I per root.ACIH.

Varieties of Kohl-Rabi.

A verage
1897 98.

Average
1897-98.

1898. 1898.Average 
1897-98. | 1898.

lbs.ton».
4.26 1.97
3.98 2 04 
4.70 1.91 
2.13 1.63 
4.63 1.85 
2.78 1.86
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Percentage of roots 
not rotten when crop 

wee harvested.
were exactly A . erage weight per

root.

Varieties of fall turnips.
PoiAverage

for
two years.

ield of roots per 
acre. number of 

years 
grown.

1898.1898.

Average
1897-98.1898.

Grown for eight yeare :
1 Jersey Navtt ................
2 Greystone Improved ....
3 Purple Top Mammoth.....................................
4 Karly American Purple Top...........................
6 Early Purple Top Munich .............................
6 Pomeranian Whi'e Globe ..............................
7 Red Globe Norfolk .........................................
8 Whites tone.......................................................
9 Red Top Strap Leaf.........................................

10 Orange Jelly ......... . ...............................
11 Yellow Aberdeen Purple Top ........................
12 Yellow Aberdeen Green Top...........................

Grown for eeven years
13 Imperial Green Globe .....................................
14 Purple ""op Hybrid .........................................

Grown for six years :
18 Cow Ho* i...........................................................
16 Jeriey Li y .......................................................
17 Yellow St >ne ....................................................
18 Green ltairel ....................................................
19 Sutton's I nproved Green Globe ....................
20 Early Wh te Model .........................................
21 White Fli t Dutch Strap Leaf .......................
22 White Six Weeks ............................................
23 Jarman’s Selected Green Globe.......................
24 Amber Globe .................................... ............
25 Extra Early Milan............................................
26 Yellow Montgomery.........................................
27 Jarman’s Improved Green Top Yellow Scotch
28 Dale’s Hybrid...................................................
29 Fosterton Hybrid ...........................................
30 Carter’s Champion Green Top Scotch............

Grown for five years ;
31 Milk Globe
32 White Egg 

Early La C
34 White Lily 
36 All Gold .
36 Orange Sweet ................................................................

Grown for four years :
37 Red Top White Globe....................................................
38 Rennie's Selected White Globe ....................................
39 Yellow Globe ................................................................

Grown for three years :
40 Long Tankard ................... ............................................
41 Sutton’s Favorite i arple Top Yellow Hybrid........
42 Yellow Finland ....................................................... ..
43 Sutton’s Perfection Green Top Hybrid ....................

Grown for two years :
44 Lar-e White mirfolk ..................................................
46 Suttu s Purple Top Scotch .........................................

Grown for one year :
46 Hunter’s Purple Top Globe.............................................

lbs.% lbs.
Ï.Ï4 
2 23 
2.20 
2.09 
2 02 
1.07

86.0 1.29tone.
25.70

ons. 
00 

1 96

1.3270 0
76.6 Ml
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1 6170.5 .62
I 6127 5 1.08
1.55 
I 49 
1.39 
1.18 
I 09

77.8 .79
69 6 .63
49.0 89

>448.6
47.0 .60

2 3V 
2 24

78.6 1.03
86 6 .91

33 1.86 
I 85 
1.48 
! 38

66.0 1.16row
S367.0
5438.0

.6343.6

.7361.6 2.36
1.69
1.65

.7626.0
26.0 .67

1.4345.6 .89
1.22.6737.0

47 0 66 1.18
32.5 .40 1.10

61.6 .86 1.12
40.0 .63 83

82.0 .70 .70

Mangles, Carrots, Sugar Berts, Swede Turnips, and Fall Turnips Sown
at Different Depths.

An experiment has been made by planting seed exactly one inch, two inches, three 
inches, and four inches deep of Swede turnips for four years in succession ; and of 
fall turnips, mangles, carrots, and sugar beets for two yeare in succession. The soil on 
which this experiment was conducted in 1898 might be termed an average clay loam.
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The land >u level at the time of seeding, and flat ooltivation wae practised throng boat. 
The seed wae placed in the soil with great care, and the yields per acre were determined 
from the actual yields of the plots.

Yield of roots per inn.

$Sugar
beets.

Average 2 
years.

Swede
turnips.

Average 4 
years.

Fall
turnips.

Aversge 2 
years.

Depth of planting. Mangels.

(Average 2 
years.

Carrots.

Average 2 
years.

tons. I tons. 
31.91 21.
34 62 
22.13 
11 78

tons. tons. 
»» 2* 
ao.74 

•1.07 
»02

1 inch deep
2 inches deep
3 inches deep
4 inches deep

Hv
4

1

It be observed by an examination of the figures here presented, that the seed 
which was planted 1 inch in depth gave the best results in average yield of roots per acre 
in every instance. The difference, however, in the reunite from planting mangel seed 1 
inch and - inches deep are not very marked, there being only two-fifths of a ton per acre 
in favor of t. le one inch planting. From sowing carrot seed one and two inches deep, 
however, the returns are very different, as upwards of twice the yield per acre was obtained 
from planting the seed 1 inch deep as compared with that which wag placed 2 inches 
belo .r the surface of the ground. It will be seen that the mangel and the sugar beet 
seed will stand deeper planting than either carrots, swede turnips, or fall turnips. In 
1 . °®8ft na*ngels, nearly 12 tons per acre were realized from the seed which was placed 
4 inches below the surface of the soil ; while, in the case of both swede and fall turu.ps, 
only about one ton per acre was grown from seed planted 4 inches deep. In 1898, thé 
seed of the mangels, sugar beets, carrots, and turnips was also planted one b:,lf and one 
and one half inches deep ; and eighty per cent of the results show better returns from 
planting one inch deep, as against one-h 'f and one and one-half inches deep, in the ex
periments of the past year. Th:---------* ...................... ..................... -
at six different depths in 1899.

Yield of roots per acre.

Swede 
turnips

Average 2 Average 2 
years, j years.

1897-98.

Fall 
turnips.

Average 2 
years.

1896 98. 1696-98.

tone. 
26.20 
16.89

Carrots.Mangels.

Average 2 
years.

1897-98.

Height of plants when thinned.

tons.
21.31
17.83

tons.
20.44
20.44

tone.
13.90
11.19

tons.
20.21îe.sa

Plants thinned when 1} to 2 inches high 
“ “ 8 to 10

>1 angels, Carrots, Swedk Turnips, and Fall Turnips, Thinned at Different Stages
of Their Growth.

An experiment was conducts 1896 for the first time in thinning Swede turning 
and fall turnips when the plants we about two inches in height, as compared with thin
ning them when they reached an average of eight to ten inches in height. In 1897, how- 
ever, this experiment was conducted with mangels and carrots ; and in 1898 it was con
ducted with all four classes of roots. It may appear on first thought, that from eight to 
ten inches is an extreme height to allow the roots to grow before being thinned, but if
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tom.
20.21
io.se

: ïîYield of root* per acre.

---------- DM
Fall i- 

turnip*. I *
Average 3} £-2

Swede
tarnipe.

Average 8 
year*.

Mangel*.

Average S 
year*.

Method of oultivation.

n
<

year*.

1896-88.1896 98.1896 98.

ton a.
17.78
17.27

tone. 
12 83 
10.73

ton*.
1789
17.10

tone.
21.08
21.91

Flat cultivation .. 
Ridged cultivation

In the average of three years’ experiments, it will be seen that the land which was 
kept flat, produced a little over one-half ton of roots per acre more than that which was 
ridged at the time of seeding. The best results were obtained by growing carrots, Swede 
turnips and fall turnips on the flat, and from growing mangels on ridges ; the greatest 
difference between the two methods appearing in the case of the Swede turnips as there 
was 1 3-6 tons per acre in favor of the flat cultivation.

Mangels, Cab iots, Sugar Beets, Swede Turnips, and Fall Turnips Grown prom
Different Selections of Seed.

An experiment has been conducted by sowing different selections of seed for four 
years in succession with mangels and carrots, three years in succession with sugar beets
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the reader will pause for a moment and think over the matter, he may recall numerous 
instar see, which have come under his observation, in which the young root plants wouid 
approximate that height before the thinning was completed. This experiment was con
ducted on land of an average quality. The experiment was conducted in duplicate with 
each class of roots each year. The plants were carefully thinned in the rows when at the 
stages of growth indicated in the table to follow, and an equsl number were allowed to 
remain in each plot The foregoing table gives the results for each ' 'ass of roots, and 
also the average returns for the diffeiont classes of roots taken together :

The figures which represent the results of this experiment show that in the case of 
mangels, Swede turnips and fall turnips, there was a decided advantage from thinning the 
plants when quite young. In the case of carrots, however, the results from the two 
thinnings are exactly equal. It may, however, be mentioned that the detailed results in 
this case were a lit.le irregular ; as the plants, which were thinned when young, gave the 
beet results in three out of the four tests made with carrots. From thinning the plants 
at different stages the results are less marked in the case of carrots than in the case of 
any of the other crops included in the experiment. The average results from the four 
classes of roots show that the plants which were thinned when two or three inches in 
height, produced nearly four tons of roots per acre more than those which were allowed 
to reach a height of fron eight to ten inches before being thinned.

Mangel’ , Carrots, Swede Turnips and Fall Turnips Grown on the Flat
and on Ridges.

For three years in succession an experiment has been conducted by growing mangels, 
Swede turnips and fall turnips ; and for two years in succession by growing carrots, ou 
'and which was le ’el and also on land which was ridged with a double mould board 
plow at the time of seeding. The experiment was conducted in duplicate during each 
of these years. The ridges were made to a height of about four inches. The rows were 
exactly the same distance apart for the flat and for the ridged cultivation. The yield per 
acre of the duplicate plots were a.erased for each year ; -. d „iie results for 1896, 1897 
and 1898 were averaged in the case of each class.
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Yield of root» per sere. I
Selection*. Sugar 

beets.
Avt rage 2 Average 8 

year*. ! years.

tons.
20.76 
20 20 
20.17

Swede 
turn ii is.

Fall
turnips.

Average 2 
years.

Mangels.

Average 4 
years.

Carrots. I
Average 4 

years. 4
tons. 
28.71 |
26 20 i
19.15 I

t n«. 
14 93 
18 12

tons. I tons. 
23 82 24.8
19 70 21.3
10.90 I 5.9

Large plump seed 
Medium 'ized seed 
Small sized seed ..

6 31

SlBSfiiSI“Î-J-T ,rU' for Lthe 0f durln8 wh‘ch the experiment hag been
conducted, it will be seen that large plump seed gave about 24 tens per acre more than 
the medium «zed eeed and about nine tons per acre more than the small sized seed 
greatest difference resulting from the selection of seed is shown by Swede turnips ; and 
the least difference by the sugar beets. It is only fair to state, however, that the sugar 
beet seed was more uniform than that of the other classes of roots ; and consequently fh 
difference between the different sizes of seed selected was not very marked. We believe
pri«.To-,°r=E"^,7"2 tr,ii810 “ *io*-

The

•-

Manorls, Fall Turnips, and Swrde Turnips—Application op Fertilizers

8
MYield of roots per acre.

Quantity Coat I \ v it I a ^ f^'o
fertilizers [ fertHizer MeDgel'' "'"'I»*- turnips. £ È 

per acre. i*r acre. Averege 2'Average 2 Average ?'
year*. ------- * "*

Fertilizers.

U

- u
yearn. years.

1898. 1898. 1897 98. 1896-97. 1896-97. <

lbs.
160
213 3 | 8.79

tons, i 
30 40 
27.96 
29.70 
26 82 
27.12

tons. I to
21.65 ; 15
90.78 ! 16
19 78 14
19 20 15
17.78 13

I tons.
22.57 
21.71 
21.22 
20 45 
19.48

Nitrate of soda ...
Mixture ...............
Muriate of potash 
Superphosphate .. 
No 'ottilizer...........

3 84

160 a 84
320 3.68

. There are so many brands of fertilizers on the market containing varying proportions 
of nitrogen, phosphoric acid and potash that it would be an endless task to experiment 
with all the different kinds. These complete fertilizers frequently change in composition 
more or less from one season to another. It will, therefore, be seen that satisfactory 
work cannot be done by trying to test all the kinds of the so-called complete commercial 
fertilizers which are offered for sale at the present time. We believe however that 
some good work is being done by testing distinct fertilizers which are fairly constant
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and fail turnips. In each of these years, the large plump seed, medium sized seed, and 
small sized seed was taken from good average seed purchased from leading seedsmen. In
se.ecting the seed, great care was taken to use nothing but what was apparently sound in 
every respect» *
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from year to year, and the constituents of which form the basis of all other commercial 
fertilizers. Ei|ieriments have been made with a considerable number of crops by using 
a nitrogenous (Nitrate of Sods), a potassic fertilizer (Muriate of PotashX a phosphoric 
fertilizer (Superphosphate), and a fertilizer containing nitrogen, potash and phosphoric 
acid (mixed or complete fertilize^ For two years these fertilizers have been used with 
mangels, fall turnips and Swede turnips. The Muriate of Potash and Superphosphate 
were applied at the time of seeding, and the Nitrate of Soda when the plants were 
about two inches in height. One row of roots was left unfertilized between each two 
plots. The plants were thinned to ten inches apart in the drills, when about three 
inches high.

The figures here presented give the amount of each fertilizer used per acre, the mar 
ket price for the quantity of fertilizer used, the yield of crop per acre from each class of 
roots, and the average yield per acre for all the roots for two years.

It will be seen that the nitrate of soda increased the yield of mangels 3.28 tons per 
acre, or 117 bushels at a cost of 3.28 cents a bushel ; that the nitrate of soda increased 
the yield of fall turnips 3.77 tons per acre, or 134.6 bushels at a cost of 2.86 cents per 
bushel ; and that the mixed fertilizer increased the yield of swede turnips 2.86 tons per 
acre, or 102 bushels at a cost of 3.72 cents per buthel. In working out these figures, it 
will be understood that the full cost of the fertilizers was charged to the first crop. An 
extra increase might also be secured the following year by the influence of the fertilizers 
on the second crop. If we examine the average yield per acre for all the roots for the 
two years, we will find that the nitrate of soda caused an increase of 3.9 tons of roots per 
acre, or 110.4 bushels at a cost of about 3J cents per bushel.

It might here be mentioned that fertilizers similar to these have been Lent out over 
Ontario for co operative experiments in each of the past seven years. These fertilizers 
were used with the oat crop for five years in succession, and have now been tested with 
corn and mangels for two years. The results of these experiments are very interesting, 
as they are being conducted on the different kinds of soil atd in various parts of the 
Province In the average of nineteen successfully conducted experiments throughout 
Ontario within the last two years, it is found that the yield of mangels from the use of 
the different fertilizers and from the unfertilized land is as follows • Nitrate of soda 23.06 
tons ; mixed fertilizers 21.92 tons ; superphosphate 21 tons ; muriate of potash 20.9 tons ; 
and the unfertilized land 17.3 tons. This shows that the nitrate of soda had the greatest 
influence, a'1 re.

Green Fodder Crops.

Within the past seven years a large number of experiments have been conducted 
with corn, millet, rape, sunflowers, grasses, clovers, etc. These experiments have included 
tests with varieties, methods of seeding, methods of cultivation, application of fertilizers, 
mixtures of grain for green fodder, etc. One hundred and seventy varieties of corn were 
planted in the spring of 1898 ; but owing to damage done by crows pulling out part of 
some of the varieties, the results of the experiments are not reported here.

Millet—Comparative Test or Nineteen Varieties.

Although seven of the varieties of millet have beeu .""own for seven years in succès 
aion, it is considered advisable to give only four years’ results ; as a number of the leading 
varieties have been grown for that length of time, and this would place a greater number 
of varieties under similar conditions, and thus give a better basis for the comparison of 
results. The land used for the millet in 1898 produced a crop of beans the previous year. 
The plots were exactly 1-100 of an acre in size. The seed was sown brood-cast ; and the 
germination of the different varieties was quite satisfactory.
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tone.

7

11.

8.

6

Grown tor four years
1. Japanese (Milleacum) ,
2. Japanese (Italicum) ....
3. Holy Terror Sold Mine
4. Japanese (Cruigalli)..,,
6. East India Pearl.........
6. Golden Wonder.............
7. German or Golden.........
8. Salzer'a Dakota . .........
9. Magie ..................  .....

10. Hungarian Grass.........
11. California.........................
12. White French.................
13. Common .........................
14. Red French ..................

Grown for two years :
16. Siberian .........................
16. Hog ................................
17. Early Harvest..............

Grown for one year :
18. California beauty...........
19. Chinese ................ ..........

:
Late
Medium 
Very I 
Media 
Very late..

late..
m

Late

Early

Early

Early

The average yield of green crop per acre of nineteen varieties of millet in 1898 was 
9.13 tons. Thii yield is considerably 'ess than that of former years. The season of 1898 
appeared to be quite unfavorable for the growth of millet, especially in the case of some 
varieties. The three varieties of millet which were brought out from Japan a few years 
ago and gave large yields in the past, standing highest in the list of yield of crop per 
acre previous to 1898, gave much lower yields in the past year. In the foregoing table, 
it will be seen that the average height of the crop and the average yield per acre of the 
green millet, and also of the millet after being made into hay, are given for the number 
of years that each variety has been grown. It will be seen that the two varieties of 
Japanese millet which stand at the head of the list in yield of hay, produced an average 
of nearly six tone per acre per annum ; and that seven varieties produced an average of 
upwards of five tons per acre. The East India Pt arl variety, which stands fifth on the list, 
is very late, seldom heading out in the experiments conducted at this place. The leaves 
are broad and resemble those of corn, but start very near the ground. The crop is, there
fore, not very tall and is mostly composed of leaves. The Salzer’s Dakota variety gave 
most excellent results six and seven years ago, but the seed of that name which is now 
secured gives very much poorer results. Ihe Hungarian Grass, which is probably the 
beet known variety mentioned in the foregoing table, occupies tenth place in yield of hay 
per acre and also tenth place in yield of green crop per acre, among fourteen varieties 
grown for four years in succession.

In 1898, the nineteen varieties of millet were grown in duplicate ; one set of the 
varieties was cut and weighed as a green crop and as hay, and the other set was allowed 
to mature. The varieties were then cut and when dry were hauled to the barn and 
threshed, in order to ascertain the relative amount of seed produced from the different 
varieties. Owing to the very wet season at the time of harvesting, however, the results 
of the experiment were not so satisfactory as they would have been, had the season been 
more favorable. The largest yields of seed per acre were produced by the Hungarian 
Grass, California, Siberian, and Early Harvest varieties of millet, each producing up
wards of 30 bushels, while the Common, Japanese (Milleacum), Hog, and Japanese 
(Italicum) each produced between twenty and thirty bushels of seed per acre. The White 
French variety produced less than five bushels of seed per acre ; and the East India Pearl 
was the only variety which produced no seed on account of its lateness. The average 
yield of seed per acre in 1898 for the eighteen varieties was 21.3 bushels.
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yield ofAverage

SH
vmnmm DUnr'ierof number of yean grown. yearlgrown. yean grown.

Earlineea or 
lateneea of 

crops.
Varieties of millet. For six 

various com 
amount of v 
been carried 
separately a 
tion ; and a 
in each set, 
plots have bi 
were 1/100 
28th on lam 
rate of twen 
results of th 
of the six y<

(

1 Pea* and oi
2 Barley and 
8 Barley, pea 
4 Barley and 
6 Peas, wheal
6 Barley, pea
7 Wheat and
8 Barley, wh«
9 Peas and wl

10 Barley, pea
11 Wheat and

The rea 
were to ascei 
compared wi 
the various 
grains, will | 
tions of seed 
results, othei 
the use of ni 
results of th 
the amounts 
was used pei 
No. 2 set ; a 
the variety ti 
grown togeth 
were grown 
together one

In avert 
results have 
°f this exper

170 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM

eg
 S5Î

£8S8888£$288$22 888 88 
Igasssassaassss 3SS 

is

5

§ 28
8'

SS
SS

ôS
Ê'

S:

geet-
£

 «
 «

 «
 SO sft 

«
 «

 »
ss ss

■*«« 
s(i



1 Peas and oate...........................
2 Barley and peae......................
8 Barley, peae and oata.............
4 Barley and oata........................
6 Peae, wheat and oata.............
6 Barley, peae, wheat and oata
7 Wheat and oata ......................
8 Barley, wheat and oata.........
9 Peaa and wheat........................

10 Barley, peaa and wheat.........
11 Wheat and barley....................

40 6
40.6
39 5
39.6
41.6
38.6
40 0
89.0
41.6
39 6
36.6

Yield per acre 
of green crop
. *town 
in mixture».

Yield per acre 
of green crop 

grown 
eeparately.

Yield of hay 
per acre,

1898.

The reader should understand that the main objects of the foregoing experiment 
were to ascertain (1) whether there is any advantage from growing grains in mixtures as 
compared with growing the same grains separately for green fodder ; and, (2) which of 
the various combinations that can be made from the four principal classes of spring 
grains, will give the most satisfactory results. In order to find out the proper propor
tions of seed to use of any combination of two, three, or four kinds of grain for the best 
results, other experiments are necessary. Work has already been done along this line in 
the use of nine different proportions of seed of peas and oats, as will be seen from the 
results of the experiment next referred to. In the experiment now under consideration 
the amounts of seed used were as follows : When grown singly, the same quantity of seed 
was used per acre as in the variety tests for No. 1 set, and one-half as much again for 
No. 2 set ; and when the grains were grown in mixtures, two-thirds the quantity used in 
the variety tests was sown of each grain in No. 1 set ; and, when two kinds of grain were 
grown together one-half as much seed was used as when grown singly ; when three kinds 
were grown together one-third the quantity of seed, and when four kinds were grown 
together one-quarter the quantity of seed in No. 2 set.

In averaging the results of these two sets in each of six years, we believe some good 
have^been obtained in furnishing information on the lines indicated in the objects

f

);•
£-

ins. % tone. tone. tone. tone.

Grope.

For six years we have sown oats, peas, barley, and spring wheat separately and in 
various combinations, to find out which would be the most suitable for producing a large 
amount of valuable food to be used either as green fodder or as hay. The experiment has 
been carried on in duplicate for five years. In each of the years, the grains were sown 
separately and in various combinations, with two or three kinds of grain in each combina
tion ; and also in the mixture of all four kinds together. This has required fifteen plots 
in each set, or thirty plots in the duplicate experiments ; so that one hundred and eighty 
plots have been devoted to this experiment in the past six years. The plots in all instances 
were 1/100 of an acre .n size. In 1898, the seed for this experiment was sown on April 
28th on land which had produced a crop of potatoes the year, having been manured at the 
rate of twenty tons per acre in the spring of that year. The following table gives the 
results of the grain grown singly and in the various combinations in 1898, and the average 
of the six years during which this experiment has been in progress:

tone. tone.

7.41 7.80 
6.60 7.08 
6.73 7.10 
6.17 6,88 
6.24 7.28 
6.02 7.05 
6.44 6 86 
6 41 6 43 
6 88 6 28 
6 93 6.05 
4.63 4 63
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Mixtcrb* of Grain for Gubin Foddbr.Yield of 
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The results represented by the figures in the foregoing table are worth a careful 
study, as they represent a large amount of carefully conducted experimental work exten
ded over a period which embraces different conditions of weather and soil. The question 
of growing grain in mixtures for green fodder and for hay is an important one, especially 
in the dairy districts of the Province. It is very unwise for farmers to depend entirely 
upon their pasture land during the summer months. If the food supplied by the pasture 
fields, can be supplemented by green fodder, or by ensilage, the flow of milk can be main
tained in such a way that the financial results are almost sure to be much more satisfac
tory. Grain grown in mixtures furnishes an excellent green fodder, or, if not required to 
be used in that way, it will furnish a large amount of hay of good quality, 
examination of the foregoing table, it will be seen that in average yield of green crop per 
acre, the grain grown in mixtures gave more than the same grains grown separately, in 
fully ninety per cent of the experiments. It will also be observed that of all the mixtures 
used, peas and oats gave the largest yield of green crop per acre. This mixture also pro
duced the greatest yield of both green crop and hay per acre in 1898. Oats, peas, barley, 
and wheat, when grown in various mixtures, each appeared to exert an influence upon the 
resulting crop in the order named ; oats producing the greatest influence, and wheat the 
least. It is very important in selecting varieties of grain to grow in mixtures for the pro
duction of either green fodder, hay, or grain, that varieties be selected which require about 
the same length ot time to reach the proper stage for harvesting when all 
the same date. The varieties used in the experiment in 1898 were Kinna Kulla barley, 
Prussian Blue peas, Wild Goose spring wheat, and Siberian oats ; and these varieties have 
been found to answer well for this purpose.

Peas and Oats Sown in Different Quantities for Green Fodder and for Hay.

yean»’ experi 
of two bushe 
crop for seve 
three busheli 
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£Mixture».
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s r. Average 
7 years.

Average 
3 years.1898. M1898.
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Oats 2 bushels, |*as 1 bushel 19 326 
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For seven years in succession an experiment has been conducted in the experimental 
grounds by sowing sine different proportions of peas and oats, in order to determine which 
mixture and which quantity of seed would give the best results in the production of fodder. 
This experiment waj conducted in duplicate during each of these years ; thus rtquiring 
eighteen plots each year, or a total of one hundred and twenty-six plots in the seven years. 
The seed was sowr. broadcast on plots 1/100 of an acre in size. In 1898, the seeding of 
one set took place on April 16th and of the duplicate on April 29th.

The mixture of two bushels of oats and one bushel of peas, making in all three 
bushels per acre, has given the largest yield of hay per acre in the average of three
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DroTu^d fnrf°h Pe*\Per 57 m7# î:h? higheet record' ^though the amount of increase 
produced for the mixture of two bushels of oats, and one bushel of peas is verr small ^
comparison with the extra cost of the two bushels of peas reauiredPfor the JLa t* •. of «Ob. «h.t.h. third mixture on tb. IMS, X XXZXXXitZ»
one pereent. of lodged crop ; while in the cone of the firet mixture, onlvTwo nor rent of 
the crop was lodged at the time of harveet. The mixture of two bushels of oabl and rtn,. 
tushel of peas produced a crop which stood up best at the time of harvest of all the 

different mixtures used. The reader, when examining the 
here presented, will have but little difficulty in coming to the cone si< 
of oats and one bushel of peas per acre form a mixture which has tri 
results in the comparative test of seven y

Peas and Oats—Different Variktîxs Grown in Miitürr for Grrrn Fodder.

I”18<JJ and in 1898 different varieties of peas and oats were sown in mixtures for
sîcurin^1 aC rrnn°,fhgtreen A T7 8elect‘0n WaS made with the object of

I? hB, W0ULd °°?e wr,7 ,n the eearon ; *nd another that would come 
somewhat later, and another that would come still later. This experiment was con- 
ducted in dupicate on plots which were 1/40 of an acre in size in 18977and in triplicate 
on plots 1/100 of an acre in size in 1898 The seeding of the different mixtures all

thfriPhtV /‘“T ilT 1“ each year> and thq croP8 were harvested when in about ^dXLÏX^XÏ'Zîti,,0""8 “ * l>» ■**■>*“* ««.ri, full .ire
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)R Hay.

f hay
crt.

Number of day» 
from seeding time 

until ready for 
green fodder.

Yield of hay 
per acre.

Yield of green 
fodder i**r acre.

Average
3 years. Mixtures.

Average 
2 years. Average 

2 years.
1898. 1898.

ton». .

3 28 
3 25 tons. tons. tons.Chancellor peae, 1 bus. psr acre.........

Daubeney oats, 2 bus. per acre...........
Prussian blue peas, 1 bus. per acre...
Siberian oats, 2 bus. per acre............
Oakshott field peas, 1 bus per acre... 
Golden Giant oats, 3 bus. per acre ...

3.19 I3 17 8.23 6.01 8.31
3 12

!3 00 
300 
2 95 
280

3.66 7.27 9.72

8.398.32 6.71

By examining the average results for two years under toe heading of “ Number of 
days from seeding time until ready for green foddei," it will be seen that there is a 
penod of over two weeks from the time the earliest mixture is ready to feed, until the 
atost has reached a corresponding condition. So, by using suitable mixtures of this 

nature a farmer can take ins seed and implements into the held and sow at once all that 
he will require for the season, instead of sowing at several successive dates. In yield 
of green crop per acre, the Prussian Blue peas and the Siberian oats gave the higheet 
returns in the average two years’ experiments Taking all experiments into conîider- 
ation, we fouud that a mixture of two bushels of Siberian oats and one bushel of 
Prussian Blue peas per acre made an admirable seeding for the production of either
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4 year*.

indien. 
18 8
4J.7
86.6
13.0
61.9
28.3
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Fodder Crops.

For four years in succession six varieties of fodder crops have been carefully tested 
in the experimental grounds. This experiment is an interesting one, as several of the 
crops regarding which much haa been said of late, are included in the comparative test. 
The plots were 1/100 of an aore in size in every instance. The crops were harvested 
when in about the right condition for feeding purposes, and were weighed immediately 
on being cut ; therefore the results given below represent the yields of green crop |»er 

In the results of previous years rape was also included in this experiment, and 
it was grown with these crops in 1898 ; but the rape this year is reported along with 
other crops with which there is a closer resemblance in character of growth.

Average height of crop. Average yield per acre.
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Varieties.
Average 
4 years.

1898.

tons 
V .1» 
8 HH
8 52 
*.80 
6 73 
4.28

inches. 
24 0Egyptian peas ....

Grass peas ...............
Yellow Soya Beans 
Crimson Clover.... 
Prussian Blue Peas 
Horse Beans.........

32 0
23.0
6 0

43.0
24.0

The Egyptian peas have given the largest avenge yield of green crop per acre in four 
years ; and it will be seen that they have also given decidi dly the largest yield per 
of green crop in 1898. The grass peas come second in yield per acre for 1898, and also 
for the average of four years. The green food produced by the grass peas is much 
relished by live stock. Three leguminous crops, namely, grass peas, crimson clover, and 
tares, or vetches, were sent out over Ontario for two years in succession in connection 
with our co-operative experiments. The grass peas gave the largest yield of green crop 
per acre during each of the two years, and was the most highly prized by the experi
menters as a food f:'or live stock. The Yellow Soya bean, which has proven to be one of 
the best of the soja beans which have been grown at this place, occupies third place in 
production of green crop per acre. It will be observed that the crimson clover gave an 
exceedingly low yield last season. This crop is quite irregular, some seasons doing 
well and others doing very poorly. Although a great deal has been said regarding the 
growth of the crimson clover, we find that in nearly all instances it is unprofitable to 
grow in Ontario, whether sown in the spring or fall.

Sunflowers—Comparative Test or Three Varieties.

V
acre

Kennio'e Yellow 
King nf the Mai 
Thorp’s Memmo 
Mammoth Brigh 
Mammoth Tours 
Rennie's Green I 
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Hundredweight 
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Varieties of Sunflowers.
Yield of 
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per acre.

Total 
yield per 

aore.

HeightTotal 
yield per 

acre.

Yield of 
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lier acre.

Height
,,f

crop.crop.

tons. !
inches. 

73 00 
68 88

tone.
12.11

tons. 
4 87 
4.31

inches.
' 78

tone.
4 35

Grown for four years :
Black Giant...........................
Mammoth Russian .............

Grown for two years : 
White Beauty.......................

12.95
10.86 9.764.4671

3.859.2364.753 407.8662
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following table 
also the averaj

Seven varieties of sunflowers were tested in the experiments conducted previous to 
1897. Some of these varietiee, however, did not give satisfactory résulta. Nearly all of 
them were dropped from our list, and that year the experiment was with but three 
varieties, namely, Black Giant, Mammoth Russian, and White Beauty—the two form1 r
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having been grown in 1897 for the third time, and the latter for the first time. The 
experiment waa repeated in 1898 with these three varieties. The experiment 
ducted in duplicate, there being six plots in all and each plot being 1-100 of an acre in 
site.

wag con-tlj tested 
al of the 
itive test, 
îarvested 
mediately 
crop |ier 
lent, and 
ong with

In the average results from growing the Black Giant and the Mammoth Russian 
varieties of sunflowers for four years in succession, it ill be seen that the Black Giant 
has done best in every particular. In yield of heads per acre the Black Giant has given 
about one-half ton more tnan that produced by the Mammoth Russian. The White 
Beauty grows a shorter ciop and is a more spreading form of plant than either of the 
other varieties. Farmers who wish to grow sunflowers to secure the heads for cutting 
with corn and placing in the . ilo, can glean some useful information from the foregoing 
table.

I per acre. Pumpkins and Squashes—Oompabativx Tkst or Nine Varietiks.
Eight varieties of pumpkins and squashes have been grown under experiment for two 

years in succession. In each of these years, there have been two hills of each variety. 
One hill waa well manured, and the other was left without any special manuring. In 
the well-manured hill only one plant was allowed to grow, while in the unmanured hill 
three plants were allowed to grow. The vines were not cut back, nor were the plants 
led in any way except by the manuring they received.

Average 
4 year*.

ton»
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N 52 
ft. HO 
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Varieties of Pumpkin» and Squaahe*

1886. A verage 
2 year i.

lbs lbs.Keonie'e Yellow Mammoth Squash..............  .........
King of the Mammoth Pumpkin...............................
Thorp's Mammoth Pumpkin ....................................
Mammoth Bright Red Ktampes Pumpkin.........
Mammoth Toura Pumpkin.........................................
Rennie’s Green Mammoth Squash ...........................
Buckbie's New Sandwich Island Pumpkin.............
Large Cheese Pumpkin.............................................
Connecticut Field Pumpkin ......................................
Gray Boulogne Pumpkin.............................................
Hundredweight Pumpkin ..........................................
True Potiron Pumpkin.................................................

524 26 
360.00 
332 25 
328.50 
2fl« 00 
200 50 
148 75 
64.50

The seed of the diflerent varieties which were planted on the manured land gave 
very poor results indeed In 1898 ; and in 1895, the yield from the unmanured hills was 
less than half what it was from the well manured hills. The figures in the foregoing 
table simply represent the yield of pumpkins and squashes produced from one plant of 
each variety in each year, when grown on well manured land. Nearly all of these 
varieties are noted for producing very large specimens ; and the object has been to grow 
them, to ascertain which varieties would likely be the beet producers of food for live 
stock. It will be seen that the King of the Mammoth pumpkin gave the largest yield in 
1896, but the returns from it in 1898 were very much less When the results from the 
two years tests are taken into account Rennie’s Yellow Mammoth squash occupies firet 
place in yield per acre, this variety having produced good results during each year of the 
experiment.

r number
wn.

I
Yield of 
heads 

per acre.

tons. 
4 87 
4.31

Rape—Comparison op Varieties.

For four years in succession two varieties of rape have been grown side by side in 
the experimental grounds under simila;- conditions. The crop each year was harvested 
when it reached the proper condition, and was weighed immediately on being cut. The 
following table gives the yield per acre of the two varieties in each of the four years and 
also the average results for the whole period.
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inches.
38.0

tone.
33.30
31.59
24.40
34.34
20.75
16.32

Grown for two years :
Dwarf Essex Rape .................... .
Cow Cabbage, or Marrow Stem Kale
Tall Jersey Cabbage ............ ..........
Thousand Headed Kale.....................
Large Tall Frei ch Brussels Sprouts 
Tall Green Curled Scotch Kale ..... 

Grown for one year :
Jersey Kale ......................................
Georgia Collards .............................

37.6
37 6
33.5
22.5
18.6

21.030.0
20 5 10.

As the experiment with Cow cabbage, or Marrow Stem kale, and the Tall Jersey 
Cabbage has been conducted for only two years in succession, the results from the other 
four varieties obtained in 1896 are left out of consideration in order to give the results 
of the six varieties under similar conditions. It will be seen that the Dwarf Essex rape 
occupies first place in yield of green crop per acre, furnishing an average of 32.3 tons. 
This is followed closely by the Cow cabbage or Marrow Stem kale. The seed of the latter 
variety was secured from Montreal. The Tall Jersey Cabbage is used extensively on the 
Island of Jersey ; and Prof. fl. H. Dean, when visiting the Island of Jersey in 1895, 
observed that this variety was in general use and was very highly prized. He brought

176 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM

Rape is grown in considerable quantities in some parts of Ontario for feeding sheep 
and hogs The Dwarf Et sex variety is the one generally used by the farmers of this 
Province. A few years ago a Wisconsin seedsman introduced a variety, under the name

Yield of green rai»1 |>er acre.

Varieties of Italie.
Average 
4 years.

1897.1896.1895.

tone.
25.98
22.91

tone.
37.20
32.40

tone.
16.16
14.65

tone.
24.18
18.60

Dwarf Essex .. 
Dwarf Victoria

of Dwarf Victoria, for which he made a very extravagant claim. The following quotation 
is taken from the annual seed catalogue for 1898 : “It, (Dwarf Essex) is eleven miles 
behind in yield, in bushy, leafy quality, and in vigor of growth and hardness, to our 

( splendid, yes wonderful, Dwarf Victoria rape." In the tests made by growing these two 
varieties of rape under similar conditions it will be seen from the foregoing table that the 
Dwarf Essex has given an average of fully three tons of green crop per acre more than 
the Dwarf Victoria variety. The Dwarf Éssex has certainly given very good satisfaction 
in comparison with the Dwarf Victoria, and also in the comparison of seven varieties 
grown in 1894 and 1895.

Varieties of Kale, Cow Cabbage, Rape, Etc.

An interesting experiment has been conducted during the past three years by grow
ing crops which much resemble rape in character of growth and of crop. The plots were 
1-100 of an acre in size in every instance. The crops were weighed immediately on being 
cut each year.

Yield of green 
crop per acre.Average height.
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Nitrate of Soda ... 
Mixture (complete) 

perphosphate .. 
Muriate of Potash , 
No.fertilizer .........

ou

tons.
14 7

tons.
15.X 
13 » 
IX. «1 
13.4 
115

10 6
10 4
10.4
10 2

with him a email quantity of seed ; and we have since imported a larger quantity. The 
growth of this variety for two years has been very good, an average of 24.4 tons per acre 
being produced. Mr. W. E. Butler, one of the graduates of the College, wrote his thesis 
on the feeding quality of the different varieties of crops named in the above table. He 
fed them to dairy cows, examined cloeely the influence upon the milk produced, and found 
that, in every instance, there was more or less taint in both the milk and the butter.

Rape—Application op Fertilizers.

In 1891, 1896, 1897, and 1898, an experiment was conducted by applying different 
commercial fertilizers to a crop of rape, in order to compare the results from land which 
is fertilized with those from land which was unfertilized. The plots were 1-100 of an acre 
in size in the experiments of 1891, 1896, and 1897, and were 1.80 of an acre in size in 
1898. The fertilizers were applied at the time the rape seed was sown. The mixed fer
tilizer consisted of nitrate of soda, superphosphate, and muriate of potash, one-third as 
much of each as was used when they were sown separately. The mixture, therefore, 
would be a complete fertilizer containing nitrogen, phosphoric acid, and potash. The cost 
of the different fertilizers used per acre was as follows : Nitrate of soda, $3.84 ; mixture, 
$3.79 ; Superphosphate, $3.68 ; and Muriate of potash, $3.84.

Yield of green rape per acre (tone).Amount of 
fertilizer 
used per 

acre 1898. 1891. 1896.
Fertilizers.

Averag ,* 
4 yeara.

ing sheep 
rs of this 
the name

Average 
4 yeara.

tone. 
35 98 
33.91

quotation 
iven miles 
tss, to our 
these two 

le that the 
more than 
stisfaction 
l varieties

i by ^ row- 
plots were 
y on being

In the average of tour years' experiments, the application of nitrate of soda increased 
the yield of rape 3.7 tons per acre. Providing the full advantage of the fertilizer was 
secured in the first crop, this extra increase in yield of rape was made at a cost of practi
cally one dollar per ton. It is very evident that the nitrate of soda exerted the greatest 
influence of any fertilizer used in this experiment in increasing the yield per acre.

Rape—Methods of Cultivation.

Id of green 
p per acre.

Average
for

number 
of year» 
grown.

8.

Yield of green rape per acre.tone.
33.30
31.59
34.40
34.34
30.75
16.33

».
4

Method of roil preparation.9
2 Average 

3 year».1895. 1896. 1898.8
6
1 ton*. 

18 25 
17.39

ton». ton». 
24 99 
26.19

ton».
16.65
16.36

6.7Land eubsoiled 
Land not eubeoiled31.6 6.50

10.1

In 1895 an experiment was conducted by sowing rape on land which had been sub
soiled, in order to compare these results with those obtained from sowing rape on land 
the subsoil of which had not been disturbed. This experiment was repeated in 1896, and 
again in 1898, and was conducted in duplicate during each of the three years. The sub
soiling was done with a subsoil plow, which loosened the soil to a depth of from twelve 
to fourteen inches. The subsoil was simply loosened and was not brought to the upper 
surface of the soil. The rape, which was sown in rows, was cultivated throughout the 
season. The crop produced on the different plots was weighed immediately on being cut 
in each of the years in which this experiment was conducted.
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It will be seen that the land which was sabeoiled gave the largest yield per acre in 
1895 and 1896; but in 1898 that which was left unsabeoiled gave the best results By 
taking the average of the results for three years, it will be seen that there was the largest 
yield by about one-third of a ton per acre on the land which was subsoiled. This, how 
ever, would not pay for the labor of subsoiling the land. In all the experiments con
ducted at this place in which the subsoil plow has been used, it has been found that the 
advantage from its use has generally been very small.
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Rape—Selection ok Seed.

In 1895, 1896, and 1897 an experiment was conducted in duplicate by sowing the 
following selections of rape seed, namely, large plump, medium-sized, and small-sized seed. 
In the average yield per acre for the three years it was found that large plump seed gave 
about 2J tons per acre more than the medium-sized seed, and nearly 5 tons per acre more 
than the small-sized seed. This experiment -vas repeated in 1898; but, owing to some 
irregularity in the expei iraent, the results cannot be given this year, further than to say 
that sixty-tbiee per cent, of the large seed, forty seven per cent, of the medium sized seed, 
and forty per cent, of the small seed germinated.
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Rape—Depths of Planting.

In 1898 an experiment was conducted by planting rape one half inch, one inch, one 
and one-half inches, two inches, three inches, and four inches deep. The experiment was 
conducted in duplicate. Great care was taken to have the seeds exactly the right depth 
from the surface of the soil. Level cultivation was used throughout. The seed which 
was sown one-half inch and one inch in depth produced the greatest percentage of plants. 
There was not much difference in the germination of the seed when planted not deeper 
than two inches below the surface. The seed, however, which was planted three inches 
deep produced only one-half, and that planted four inches deep produced only one-sixth 
the number of plants compared with those produced from the seed which was planted two 
inches or less in depth.

Cumrr.on naim

1 Lyme Grass.......
2 Fringed Brome G
3 Western Rye «ira
4 Tall Oat Grass..
6 Bearded Wheat G
6 Orchard Grass...
7 Timothy.............
8 American Lyme (
9 Awnless Brome G 

10 Soft Brome Grés
il Meadow Foxtail.
12 Meadow Fescue .
13 Canadian Blue...
14 Red Top.............
15 Rhode Island Ben
16 Yellow Oat.........
17 Perennial Rye...
18 Kentucky Blue .
19 Creeping Bent ..
20 Fine Leaved Shee

Clovers—Comparative Test of Varieties.

A considerable amount of important experimental work is now being carried on 
with the different varieties of clover, and we hope in the near future to furnish some 
valuable information about this most important crop. We are carefully testing a number 
of varieties ; and are also sending seed of four of the principal vari ties throughout 
Ontario in connection with the co-operative experimental work, to get information about 
the comparative value of the different clovers when grown on the various toils of the 
Province. In the summer of 1898 some important experimental work was started with 
the object of finding out the amount of clover roots produced by some of the principal 
varieties in the first six inches of soil, the second six inches, and the third six inches. 
The yield of roots in each of these layers of soil was obtained with Mammoth Red Clover, 
Common Red Olover, Alsike Clover, and Lucerne, two months, five months, fourteen 
months, and seventeen months after seeding. The Chemical department kindly undertook 
the work of analysing the roots, and has given the results in Part IV. of this report. A 
sufficient area of each variety was used in the experimnnt, so that the results might be 
presented in yield per acre. We hope the public will not be in too great a hurry for 
these results, that we may have sufficient time to secure thoroughly reliable information 
which will be of truly practical value. It might be mentioned here, that, of the four 
varieties of crops under investigation, the Lucerne, or Alfalfa, has given decidedly the 
largest yield, and the Alsike Clover decidedly the smallest yield of roots per acre.

Special attention has been given at this place to the growing of Lucerne, or Alfalfa, 
and seed has been distributed in connection with the Ex|>erimental Union work during 
each of the past seven years. Mr. Robert Harcourt, B.S. A,, has also been carrying on
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important work in determining the proper stage to harvest Lucerne in order to 
the best results. The investigations in connection with the digestibility of the

some 
secure
Lucerne is l>eing prepared in bulletin form, and in connection with this information some 
results of field experiments in the growing of Lucerne will be included, and are conse
quently not presented in this report.

Grasses—Com va rati vs Test of Twenty Varieties.

On the 15th of May, 1894, a large number of varieties of grasses were carefully 
sown on uniform plots in our experimental grounds. Several of the varieties were com
pletely killed out during the first winter. Twenty varieties, however, have now pawed 
through four winters. No fertilizer or manure of any kind has been applied to the plots, 
as the desire has been to ascertain which varieties would prove the hardiest and would give 
the moat satisfactory results when constantly cropped without being specially manured or 
fertilized.

. I Yield of freshly 
cut grae-e*.

Height of 
crop. Yield of hay.Names of varieties of grasses.

18118.Common names.

tons. tons. tone. tons. I tone.
1.32 . 72 4.56 1.84 |7 23
2.88 i 70 i 5 16 1 96 | 7.14

.38 5.48 .96 16.80
52 6.04 ; 172 I 6.62

.34 4 20 .80 I 6 23
6 28 1.24 ! 613
f .96 .60 4 98

.18 1.64 .40 4.97
4 08 28 3.68

3.48
.28 1 2 96 1 00 à 47
.10 3.52 .20 2.58
04 2 64 .12 2 25

.12 1.84 .16 2.17
00 2.66 .32 1.98

.34 1 20 . 88 1.82
1.88 I 1.24 1.81
1 69 | 12 160

(3.64) 1.56

ins. ins.
38.0 28 8
32 0 30 8
36. j 27.4 3 08
49 0 43.3 | 2.04
39.5 ; 29.9 | 2 44
39.0 32 5 2.1 1 .42
35.0 33.3 3.12 .16
87.0 24.3 2 80
14.0 19.3 ! 2 04 ' .10
37.0 ! 32.6 1.52 22
33.0 1 30.0 1.44 .18
29.5 28.1 1.16 |
19 0 16.5 1.92
23.0 20.5 1.24
22.6 ! 21.9 96
31 6 25.4 1.24
22.0 18.8
23 0 ! 21 8 
Ï3 0 16.0
22.0 17.8

1 Lyme Grass.......................
2 Fringed Brume Grass
3 Western Rye Grass .........
4 Tall Oat Grass....................
6 Bearded Wheat Grass.......
6 Orchard Grass...................
7 Timothy.............................
8 American Lyme Grass
9 Awnless Brome Grass.......

10 Soft Brome Gras».............
11 Meadow Foxtail................
12 Meadow Fescue................
13 Canadian Blue....................
14 Red Top.............................
15 Rhode Island Bent.............
16 Yellow Oat.........................
17 Perennial Rye....................
18 Kentucky Blue ..............
19 Creeping Bent ..................

.64

.62
3.36
3.92

.66

.88 .48

.76 06
(1.90)20

The three varieties which stand at the head of the list in the average yield of green 
crop per acre for four years were grown from seed which was received from Manitoba 
through the kindness of Mr. 8. A. Bedford, Superintendant of the Experimental Farm for 
that province. The seed of the Bearded Wheat grass, and American Lyme grass was 
obtained from the same source. It will be seen that the Tall Oat grass gave about two- 
thirds of a ton per acre more than Timothy ; and the Timothy gave 1.3/10 tons per acre more 
than the Awnless Brome grass (Bromus inermis). The Canadian Blue grass gave a yield 
of about three-fourths of a ton per acre more than the Kentucky Blue grass. The Lyme 
grass, which stands the highest in yield per acre, is crarse in quality, and, it will be 
noticed, it gave a smaller yield in 1898 than several of the other varieties. This variety 
did not look nearly so well in the summer of 1898 as in the previous year.

The Tall Oat grass, Orchard grass, Timothy, and Meadow Fescue have been sent out 
Ontario for two years in succession for co-operative tests, and it is hoped that valu
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1

Scientific name*.

jKlymus Virginia».............i
I Bromus ciliatus..................
Agropyrum tenerum......... !
Arrhenatherum avenaceuni
Agropyrum caninum.........
Dactyl» glomerate.............
Phleum pratense................
Klymus American!».........
Bromus inermis..................
Bromus Mollis....................
Alopecurus pratensis.........
Festuca pratensis...............
Poa cam pressa....................
Agrostis vulgaris................
Agrostis canina ................
Avena flavescens................
Lolium perenne..................
Poa pratensis ....................
Agrostis stolonifera .......
Festuca ovina..................
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inches. tons. tons.

16.4032 14.00

I

18.28 10 09

I

Meadow Fescue . 
Meadow Foxtail ..
English Rye.........
Timothy................
Canadian Blue ....
Orchard ................
Red Top ..............
Yellow Oat............
Lucerne ................
White ....................
Alsike....................
Red .......................
Yellow ................

Total amount seed used.

Orchard .............
Meadow Fescue..
Fall Oat.............
Timothy ............
Meadow Foxtail
Lucerne .............
Alsike ..............
White or Dutch . 
Yellow or Trefoil

Total amount seed used.

f I Grasses

1886

Clovers

f : Grasses

1893 •i
Clovers.......

I

Ontario will be eecnred. These experiments, which were started in the spring of 1897, 
and continued in 1898, show that, in yield during the present year, the Tall Oat grass 
gave 3 tons of hay per acre, Timothy 2.7, Meadow Fescue 2.1, and Orchard grass 2.

Permanent Pasture.

Average
height Yield of freshly cut 
of first 
cutting.

grass per acre.
AmountMixture

recommended Grasses and
clover.

ofVarieties in mixtures.

II a?:
seed per 

acre.in

VS
ï 3 » 5 56S o2 <

A large amount of experimental work has been done in testing varieties of grasses 
and clovers, both singly and in combination, during the past twenty years. The grasses 
and clovers have been carefully studied, and much information has been gleaned in regard 
to their value for pasture, and for bay. In 1885 Prof Wm. Brown, who was then Farm 
Sufierintendant at the Ontario Agricultural College, recommended a mixture which he 
thought well adapted for permanent pasture. Only the most hardy varieties which had 
been tested up to that time were included in the mixture. In 1893, after eight years 
additional experimental work, during which time the writer was closely connected with 
the work of the experimental department, we recommended another mixture containing 
a smaller number of varieties and requiring a smaller amount of seed per acre. The 
grasses and clovers recommended in 1893 have proved themselves to be a valuable mixture. 
They are all hardy varieties and, when grown together, give a large yield. An experi
ment was started in the spring of 1894 by sowing a plot of the mixture which was recom
mended in 1885, and another plot of the mixture which was recommended in 1893. ''he 
seed was sown with a light seeding of barley ; and the germination of the seed of the 
grasses and clovers were quite satisfactory.
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Two cuttings were msde from each plot in 1895 ; three, in 1896 ; two, in 1897 ; and 
three, in 1898. Without a single exception, the mixture which was recommended in 1893 
has produced a larger yield per acre than that which was recommended in 1885. We 
have named all the varieties of g/ssses and clovers sown in each mixture : and also the 
quantity of seed per acre, particularly, for two reasons : In the first place, that this 
experiment might thus be as clear as possible and, secondly, that any person wishing to 
know the quantity of seed per acre of the different varieties which were recommended as 
s permanent pasture mixture could find the information in good form. It will be observed 
that the mixture recommended in 1893 possesses none but very hardy grasses which have 
been tested at this place more or less for about twenty years. It could, of course, be 
somewhat modified to suit different localities and different soils.

Miscellaneous Crops.

As experiments have been conducted with a number of crops which do not strictly 
belong to any of the classifications of the previous part of the report, the results will be 
briefly referred to under the heading of miscellaneous crops. With some of the crops, 
however, more experimental work will need to be done before anything very definite 
be said about them.

Flax. For two years in succession three varieties of flax have been grown in the 
experimental department. There was some difference in the appearance of seed of the dif
ferent varieties, that which was received under the name of Russian being decidedly the 
largest and the common variety of Ontario being the smallest. In the results of the two 
years’ experiments it is found that the Russian variety has given the best yield of seed per 
acre, the average being 15.6 bushels. The Manitoba and the common have given about 
equal yields of seed per acre.

Peanuts. For two years in succession experiments have been conducted with seven 
varieties of peanuts. None of these fully matured in either of the years. The varieties which 
gave the best satisfaction in 1897 were the White, Red, Spanish, Root Hog or Die, and 
R ome’s New Canadian ; and the varieties which gave the best results in 1898 were the 
Root Hog or Die, Savatilla, Spanish, and Rennie’s New Oar tdian, in the order named. 
Some of these varieties produced nuts of good outward appearance, but on becoming dry 
they shrivelled considerably on account of not being fully matured.

Soya, Soja, or Japanese Beans. 
grown for two years in our experimental grounds, 
brought out from Japan by Prof. Brooks of Amherst University, Massachusetts. 
Some of them are doing well in the State of Massachusetts. They produce grain which 
is the richest of any produced on the farm. Our experiments, so far, are not of suffi
cient extent to justify our saying much in regard to the place these beans are likely to 
occupy in the future agriculture of Ontario. It might be stated, however, that in yield 
of grain per acre, the Yellow Soya beans, the seed of which we originally obtained from 
the State of Kansas, stands highest, and that the Early White, Medium Black and 
Medium Green gave yields in the order natbed. The seed of the last three were secured 
from Prof. Brooks. In yield of green crop per acre the largest returns were secured 
from the Yellow and from the Medium Green varieties of Soya beans.

Horse Beans. Experiments have been conducted more or less for the last eight 
years with Horse beans, but in the most of the years the c op has proved unsuccessful. 
During the hot, dry weather of the summer, the leaves dropped from the plants, and the 
stems turned black and became dry. In some instances there was a second growth from 
the roots after the fall rains saturated the ground. Among the different varieties tested 
the Small Horse bean has proved to be one of the best.

Cow Peas. One or more varieties of Oow peas have been sown in our experi
mental grounds during each of the past seven or eight years. These crops, however, are 
too late for the climate of Ontario, unless it is, in some instances, for producing a green

can

Five varieties of Japanese beans have been 
Most of these varieties were
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182 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

crop for ploughing under. They seldom grow to a height of more than ten to twelve 
inches, and sometimes do not reach even the blossoming stage. The four varieties grown 
in 1898 were the Warren Extra Early, Black Eye, New Era and Thorp’s Cow peas. Of 
these varieties the Black Eye gave the largest yield of green crop per acre, and the New 
Era the smallest

prepared list fu 
interested. At1 
who carefully ex 
conducted experi 
and for general i 
agriculture has iTarks, or Vetches. For two years in succession an experiment has been 

ducted in growing three varieties of Vetches for food purposes. In the average results 
of the two years’ experiments, the Hairy Vetch gave the best results, the yield per 
being considerably more than that of the common variety. Vetches are frequently mixed 
with oats for producing a green todder crop ; but in the experiments on our experi
mental grounds, and in the co-operative tests throughout Ontario, we find that peas and 
oats give better all round satisfaction.
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Chicory. In 1896, 1897 and 1898, Chicory was sown in the experimental plots. 
It is from the dry roots of the plant that the chicory of commerce it obtained, which 
is so commonly used as an adulteration in coffee. Nothing was done with the roots 
excepting that the yield of the fresh roots was determined. In 1898 there was 7.5 tons 
and in 1896 11.4 tons of green roots per acre. In 1897, however, the crop 
parative failure.

was a com-

Flat Pka. (Lathyras Sylvegtris ) Several plots of the flat pea have been sown in 
the experimental grounds within the past eight years, but on the whole the results have 
not been very satisfactory, and we believe that this will not be a very important crop in 
general cultivation. While visiting the Agricultural College in Michigan in 1897, the 
writer saw about one acre of the fl it pea, which was producing a good crop. From our 
experiments, however, we find that it is not relished by the live stock, and we scarcely 
know what to do with the crop after it is grown. The seed is very expensive, and the 
plants require three years to obtain their full size. There is apt to be much trouble from 
weeds during the first year or two when getting a crop once properly established. With 
great care, we have succeeded in gettiug fairly good crops on our small plots ; but, on the 
whole, we consider it a crop of but little value to the farmers of Ontario.

Bokhara or Swekt Clovrr. Seed of the Bokhara—Sweet or Wild Clover—has been 
sown on our plots on several occasions, and the crop therefrom has been large ■ in 
fact, on some occasions the yield from this clover has been two and three times greater 
than that of the Common Red Clover. It is a biennial, the plants dying after the 
second year’s growth. The green fodder and the hay produced by this variety of clover 
is not very suitable for live stock, for the reason that it has a bitter taste and the stems 
become very large and woody while the plants are still comparatively young. This clover 
is sometimes recommended, however, to be grown for ploughing under as a green crop, 
for which purpose it might prove quite serviceable.

Lupines. Three varieties of Lupines have been grown in our experimental grounds, 
but they have proved a failure in every case. The climate of Ontario seems to be 
unsuited to their growth and development. They have been tested for several years, and 
have given very unsatisfactory results during each of these years.

Saciialinb, Pkkkley Comekky, Kidney Vetches, Etc. Besides the experiments 
above referred to, some work has been done in testing sachaline, prick ley comfrey, 
kidney vetches, hemp, ground almonds, teosinte, ramie, Australian salt bush, lentils, 
banana field beans, etc. ; but so far none of these crops have given returns which warrant 
us in concluding that they will be of much value in this Province.

We have 
that the recor 
of agriculture

I wish to 
me in develop

Oo-operative Experiments in Agriculture.

The co-operative experiments in agriculture are carried on conjointly by the Experi
mental Department of the Ontario Agricultural College and the Ontario Agricultural 
and Experimental Union, All necessary material and detailed instructions for conduct
ing the various experiments are furnished to the experimenters from the Agricultural 
College. Each experimenter joins in the work voluntarily, and chooses from a carefully Guelph,

31

K

*



183FIELD EXPERIMENTS.LM

nrpnart (1 lut furnished by the director, the particular experiment iu which he is most 
Interested At the end of the season the results of the teste are reported to the iu****'
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m to twelve 
■ieties grown 
iw peas. Of 
end the New

« been con 
erage results 
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lently mixed 
i our expert- 
lat peas and

Work Completed or Now Being Done.Concise Statement of

1 Testing nitrate of soda, muriate of potash, and superphosphate ; wood ihes, “U. 
and land plaster ; complete fertilizers, farmyard manure and no manure wit different 
kinds of farm crops in a study of the fertility of the soil. The pnnc.pal object, til Am 
wnrk are as follows (1) To ascertain whether it will pay to use commercial fertilizers in

soluble plant food, if any, are lacking, in order to know how best to
nf the soil A more systematic use of clover, greater care in the use of absorbents lo 
saving all the liquid manure, a decrease in the practice of selling valuable wood ashes 
from the farm at low prices, etc., all naturally result from this line of investigation.

2. Testing different methods of cultivation, as embraced in the three 
exnerimenta • (1) Growing potatoes in hills and on the level ; (2) Growing corn3T52L i -S «) OriL, corn broedcl end m drill., «2 inch- 1~t. h> tta.k
and from thin seeding in each case.

Testing the following methods of planting potatoes : (1 ^Planting W °t£
potato", small whole potatoes, cut potatoes with two eyes mleach set, out potatoes wit 
me eye in each set, etc. ; and (2) Planting potato sets immediately after and five days
after being cut. ,

4. Testing the following mixed grains as green fodder crops : oats and peas, oats an
tares ; and oats, peas, and tares. ....

5 Testing the leading varieties of grain, root, tuber, grass, clover and fodder cropr 
Thee, experiment, embr^e the principe! cl.». .1 fc™ «W -hleh I«
Ontario Each experiment includes from three to six varieties Sixty-six of the 
ties distributed in 1898 have done exceptionally well among all the varieties Br0
several years in succession in the experimental grounds at the V^i^thriî^espeJ
six varieties, which were tested in 1897 for the first time, headed the list in their respe
tive classes. . , , ,

For the results of the co-operative experiments for 1898 the reader is re err
the annual report of the Ontario Agricultural and Experimental Union.
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I wish to thank you, and also the Minister of Agriculture, for the able support given 
me in developing the work of the Experimental department.

Respectfully submitted,
r the Experi- 
Agricnltural 
for conduct- 
Agricultural 
a a carefully

C. A. ZAVITZ,
Experimentalist,

Guelph, Dec. 31st, 1898.
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PART XI.

REPORT OF THE FARM SUPERINTENDENT.

To the P rendent of the Ontario Ayrieultu re College:
Sir,__I have the honor to submit herewith my annual report of the Farm department

lor the year 1898. It affords me pleasure to state that notwithstanding the frost on July 
9th, followed by extreme heat and dry weather, which injured our grain crops very much 
in quality, we reaped an abundant harvest, all of which was housed in good condition.

Improcement*.—Last spring we found that the wooden silo was so much decayed 
that it would not permit of being used another season ; and, as there was no appropria
tion for that special purpose, we had to use what had been voted for underdraining and 
fencing. The new silo is a substantial structure built of cement, in two compartments, 
one 161x131 ft inside measurement, and the other 16.’,x9J ft., 36 ft high. The capacity 
of the two is about 300 tons. During the winter we fed out of the larger compartment ; 
and in the spring and summer out of the smaller one. The walls are 21 inches thick at 
the bottom and 14 inches at the top. The cost ot the cement was $200, and the other 
material and the labor, including the roof, was as much more, making a total cost of 
$400. Small stones were put in the centre of the walls, and the cost was materially les
sened thereby. Instead of doors there are openings from top to bottom, which are closed 
by means of inch boards, 12 inches wide, nailed together with an overlap of 2$ inches, to 
break the joints and exclude the air. These are tacked on as the ensilage is used and re
main ready for re-filling.

Fencing.—We have the posts nearly all set for a new wire fence on the Puslinch 
town line, 200 rods It is the same style of fence as we put up three years ago. When 

f this is complete, all the boundary fences on the farm will be in good condition. We have 
also done a good deal of grading on the public road adjoining the farm.

Implement».—Last year favorable arrangements were made with implement manu
facturers for a number of up-to date implements adapted to modern methods of cultiva
tion. Our old implements were given in part-payment ; and the exchange prove! very 
satisfactory.

Rotation of Crop*.—Under the present systematic rotation of crops, and by the cul
tivation of the soil according to scientific principles, the fertility of the farm is rapidly 
increasing without the application of any fertilizer but the barnyard manure made on the 
place.

r

Although the farm proper has been reduced to 340 acres, we have, nevertheless, 
secured a very fair profit on the year’s operations, as will be seen by the financial state
ment at the end of this report.

Meadow —We had 85 acres of meadow which averaged 2 tons per acre, which was 
cured and housed in good condition. It was composed of common red clover, alsike, and 
timothy, mixed as followa : red clover 7 lbs , alsike 3 lbs., and timothy 4 lbs.—total 14 
lbs. Twelve pounds of this mixture was sown with the grain and the remainder immedi
ately after harvest, wherever there were any spots too thin. There were 40 acres of pas
ture for the College cattle (including 15 feeding steers) and sheep; and 25 acres for the 
cows of the Dairy department.
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Fall Wheat.—24 acres were grown—13 acres of Dawson’a Golden Chatt', and 11 acres 
of Early Genesee Giant—all of which succeeded peas the previous year. It was an extraor
dinarily heavy crop and greatly admired by visitors during the month of June ; but the 
frost on the night of July 9th injured it somewhat. We commenced cutting on July 
14th, when the grain was in the dough state, finishing on the 16th ; and in this short 
time the grain had become quite hard and the straw brittle on account of the excessive 
heat which followed the frost. The yield was as follows : Dawson’» Golden Ohall, straw, 
69 dozen sheaves, and grain, 36 bushels per acre ; Early Genesee Giant, straw, 721 dozen 
sheaves, and grain 38 bushels.

Oat*.—64 acres of Siberian oats were grown on the section following corn and roots 
Instead of the land being plowed the previous fall it was drilled with a double mould- 
board plow, 21 inches wide, and thoroughly harrowed and cultivated last spring, before 
the oats were sown : 11 bushels per acre were sown with the drill, and our usual mixture of 
clover and grass seed. We had an excellent crop of oats. According to what we have 
threshed they will average between 60 and 65 bushels per acre ; and had it not been for the 
July frost, followed by excessive heat, they would have yielded considerably more. They 
were sown 11th to 15th April and harvested 1st to 5th August.

Barley— 29 acres ol Mandscheuri barley were grown after sod, which had been plowed 
shallow early in the fall and thoroughly harrowed and cultivated with a spring toothed 
cultivator, with wide points, to cut off all weeds about 2 inches below the surface This 
was ribbed in the early part of November. The barley was sown, 20 acres on the 15th to 
16th of April, and 9 acres on the 28th and 29th, at the rate of 1$ bushels per acre ; and 
harvested on the 20th to 23rd July, Both were magnificent crops. Although it is not 
threshed yet, we can safely place the yield at not less than 50 bushels per acre.

Peat.—22 acres were grown of the Prussian Blue variety, which has been the princi' 
pal variety on the farm for a number of years. From it we usually get a superabundance 
of straw ; and we never fail to get a fair yield of grain. According to what we have 
threshed the yield this year will be about 25 bushels per acre, notwithstanding the July 
frost. They were sown on the 29th and 30th of April, at the rate of 2J bushels per 
acre, and harvested 1st to 5th cf August.

Corn._32 acres of the following varieties were grown : 6 acres of Early Butler, 16
of Wisconsin Earliest White Dent, 8 acres of Mammoth Cuban, and 2 acres of 

Kendill’s Giant Sweet—the last for green fodder, which was of good quality but not more 
than 10 tons per acre. The corn was sown with the grain drill, 42 inches apart, at the 
rate of 14 lbs. per acre, on the 26th to 28th of May. It started nicely ; but we had a 
very heavy shower of rain on June 8th, which formed a crust on the land that had to be 
broken up as quickly as possible. On the 11th we had another heavy shower, and as 
soon as the land was dry, the cultivators were started again. By the 1st of July the corn 
had quite recovered and did well until the frost on the night of the 9th, which blackened 
most of it, so that there was little hope of a crop; but with persistent cultivating 
it started anew and grew rapidly until it was again slightly frost-bitten on Sept. 10th. 
We com mener d cutting on the 13th and finished on the 26th Sept. The yield of Early 
Butler was 12 tons per acre ; Wisconsin Earliest White Dent and the Mammoth Cuban, 
18 tons per acre. All considered, Wisconsin Earliest White Dent was the best corn.

Preparation of Land for Corn and Cultivation of Corn Crop.—The previous fall 
clover sod was plowed, 4 inches deep, about the 1st of Sept. Afterwards it was harrowed 
and cultivated. In October .barnyard manure was spread on the surface, at the rate of 
15 loads per acre, and the land was then drilled 22 inches wide, with a double mould- 
board plow. In the spring, before seeding, the drills were levelled down with the har
rows and spring-tooth cultivators. A few days after sowing the ground was thoroughly 
pulverized with Breed’s weeder, which was followed a few days later with a two-horse 

cultivator, about 3 inches deep. This implement was kept going until the corn was 
about 4 ft. high, when we used two home-made harrows with ordinary harrow teeth, set 
on a slant and projecting 4£ inches below the frame. These were weighted with a block 
of wood, and were kept going until the corn was in tassel. We found this an excellent
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implement to pulverize the surface soil and thereby conserve moisture for the benefit of 
the corn ; and the teeth being set on a slant are not so liable to break the rootlets 
(feeders) as an ordinary cultivator.

Rape.—Six acres were grown. One acre was sown on May 18th, for early feeding 
(Pigs and Lambs), and the remainder on June 20th and 21st, in shallow drills, 24 inches 
apart, and cultivated the same as other root crops. This was fed during the fall to pigs, 
lambs, young cattle, and feeding steers. All animals do well on this succulent food.

Field Root» —There were 8 acres of mangels grown as follows : 3 acres of Mammoth 
Long Red and 5 acres of Yellow Intermediate, yielding 770 bushels per acre. Two acres 
of Red Top sugar beets were grown, of the Nantes variety, which yielded 560 bushels 
per acre.
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Cultivation of Land for Root».—The previous fall, early in October, clover sod was 
plowed about 4 inches deep, and thoroughly harrowed : during the winter barnyard 
manure was spread on the surface at the rate of 15 loads per acre. In the spring it was 
gang plowed, harrowed, and cultivated with a spring tooth cultivator, until the manure 
and rotted sod were thoroughly incorporated The subsoil was loosened with three 
horses attached to a cultivator with narrow chisel-pointed teeth for the purpose. The 
land was then put into shallow drills, 30 inches apart, with a double mould board plow, 
with a marker attached, so that the rows were uniform in width. The seed was sown 
with an ordinary horse turnip drill, at the rate of 4 lbs. per acre. After seeding, the drills 
were rolled down with an ordinary field roller, and in a few days the surface was 
pulverized with Breed’s weeder, to conserve moisture and destroy weeds. After thinning 
the plants to 12 inches apart, we used the ordinary horse-hoe with rake attachment. 
The mangels and sugar beets were sown on the 4th and 5th of May, and pulled on the 
20th to 26th October. Six acres of turnips were grown after clover sod, treated the 

for the mangels. They were sown on the 17th and 18th of June, and pulled on 
the 29th Oct. to 2nd Nov., yielding 3,150 bushels, or 525 bushels per acre.

Potatoes —Seven acres of the following varieties were grown : Burpee’s Extra Early, 
Stray Beauty, Rose of Erin, Empire State, and American Wonder. The July frost injured 
them very much, so that they grew very little afterwards. The preparation of the land 
was the same as for the mangels and turnips. The potatoes were planted in drills 30 
inches apart, on the 19th to 21st of May, and harvested on the 1st to 6th Oct.—total 
yield 790 bushels.

Fall Cultivation.—As soon as the peas and 9 acres of barley were harvested the land 
was gang plowed shallow, and then harrowed and cultivated twice for fall wheat ; before 
seeding the sub-soil was lossened with a three-horse grubber.

In the previous spring, before the peas were sowed, barnyard manure was gang 
plowed in at the rate of 15 loads per acre. In the fall this was thoroughly decomposed 
and available for the use of the wheat plant. The fall wheat, 31 acres, was sown the 
last days of August, and, before sowing, we treated it with a strong solution of blue 
vitriol to prevent smut—20 lbs. of bluestone dissolved in 20 gallons of water for 32 bushels 
of wheat. We took half a barrel of the liquid and used it by putting a bushel of wheat 
in a coarse sack and immersing it in the solution for 5 minutes ; after taking it out we 
allowed it to drip for 1 minute, then spread it on the floor and dusted it with lime. The 
treatment proved a preventive of smut, but I think it was rather strong as it slightly 
injured the germinating power of the wheat.

On the 31st of August we commenced gang-plowing 20 acres of barley stubble that 
had been grown on 1st year clover sod ; we cultivated it thoroughly in the fall, manured 
it at the rate of 15 loads of farmyard manure per acre, and put it up in drills 22 inches 
wide, so as to be ready for corn next season. The remainder of this section of the farm, 
58 acres, being clover sod, was plowed about 4 inches deep, thoroughly narrowed and 
cultivated (shallow) by a spring-tooth cultivator with wide points. It will be manured 
during the winter, and gang-plowed in the spring for corn, mangels, turnips, potatoes, 
rape and peas. After our corn was harvested, the roots were turned out by plow without 
the mould-board, after which the land was harrowed and cultivated with wide points, and
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The it* 
being watere

then drilled across with the doable mould-board plow. After the mangels, turnips and 
potatoes were harvested the land was drilled across, so as to incorporate the tops with the 
surface soil. All this section will be sown with grain and seeded in the spring.

Live Stock.
F
Rt
OliThoroughbreds.—We have at present 21 pure bred cows (eight breeds) which are

We have the following 
breeds are : Short-Horn, 

These might with advantage be

Chkept for educational purposes and to supply milk to the College, 
dairy breeds : Ayrshire, Holstein and Jersey. The beef I 
Hereford, Aberdeen Angus, Devon and Galloway, 
reduced to three breeds. We have six pare-bred bulls, as follows : Short-Horn, Hereford, 
Aberdeen Angus, Ayrshire, Holstein, and Jersey.

Oh
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One of 
March, whii 
in April we

Steer».—On the 28th of Oct, we bought twenty-four 2-year old, grade steers for feeding 
during the winter. The average weight was 1,147 lbs. They were all dehorned. 
Eleven are tied in doable stalls and will not be let loose all winter ; four others are tied 
but will be let out on mild days for exercise, and nine are loose in box-stalls—three in 
each—the latter will not be turned out for exercise. During the month ending Dec. 15th, 
those loose in the box stalls mode an average gain of 114 lbs. each, while those that are 
tied gained only 86 lbs. each, both lots receiving the same amount of food.

Milch Cows.—During the summer, while on pasture, the cows that are milking 
receive 6 lbs. of chopped grain and bran, mixed half and half. The winter feed per day 
for each cow is 10 lbs. chaff, 4 lbs. hay, 20 lbs ensilage, and 10 lbs. pulped roots. It is 
mixed the day previous, so that the whole may be moistened, and is given in two feeds, 
morning and night, with the addition of 6 lbs. of chopped grain and bran (half and half), 
at noon ; each cow receives also 20 lbs. whole mangels. The cost per day is 10} cents. 
The chaff is estimated at $1 50 per ton ; hay, $6 ; ensilage, $1.50; roots, $2.00 ; and 
chopped grain and bran, 75c. per 100 lbs.

The following is the result of feeding 21 steers last winter—fifteen tied in stalls on 
Nov. 1st, and six fed loose in box-stalls, 14 x 15 ft. each (three in each stall), until April 
28th, 1898, nearly six months. The steers were bought at the beginning of October end ran 
on grass till Nov. 1st, when the experiment began. Both lots were fed the same rations, 
as follows :

Weight of 1

A

T<
Weigh 

lbs. Total

Weight of I

November—
30 lbs. cut fodder corn 

“ chaff
; 16 •' pulped roots

3J“ chopped grain and bran .025 
Rape (only) at noon.

Cost per steer per day 
December—

30 lbs. ensilage and fodder corn$ .0225 
10 “ pulped roots 
10 “ cut clover and chaff.. .

6 “ chopped grain and bran .0388 
Rape (only) at noon

February—
25 lbs. ensilage.......................
10 “ cut clover and chaff,..
10 “ pulped roots...............

7 V* chopped grain and bran .0500 
30 “ turnips alone at noon. .0300

Cost per steer per day 
March—

22 lbs. ensilage.........
12 “ cut clover and chaff.. .0225
10 •• pulped roots

8 “ chopped grain and bran .0530

Cost per steer per day.
April—

Same rations as March

A$ .0225 
Mxd. .003

$0188
.0187
.0100

;
4 “

.016

.02

$ .0865 $ .1275 T
* Weigh 

Total gain,
$ .0165

.0100

.0187 .0100

.0200
$ .1020 2

$ .1100Cost per steer per day.............
January—

25 lbs. ensilage.......................
10 “ cut clover and chaff..

2$ .1020
$ .0188 

.0187 

.0100
7 " chopped grain and bran .04875 

30 *• turnips (only) at noon .0300

Average cost per steer, 3 mos$ 19.401 
Total cost food for 21 steers.. 407.50 L10 11 pulped roots

N
Those 

exercise ; tl$ .12625Cost per steer per day
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The steers were weighed the 1st of each month, before receiving thrir noon meal or 
being watered that day. The following is a table of the cost of the rations :

F. ider corn and ensilage, per ton........................................................
Roots, per ton......................................................................... ...................
Clover hay, per ton....................................................................................
Chaff, per ton................................................................................................
Chopped grain (barley, oats, and peas, a good part screenings, 

pet 100)
Rran, per ton................................................................................................
The chopped grain and bran were mixed, ij grain and J bran.

One of the steers in the box stall was off hie feed for a few days at the end of 
March, which accounts for the small gain for that month, and the very small gain 
in April was owing to the allowance for shrinkage when sold.

Comparative Increase in Weight During Experiment,

lips and 
with the

II 50
00
00

ilich are 
allowing 
rt-Horn, 
i’.age be 
[ereford,

1 50

75
8 50

■ feeding 
«horned, 
are tied 
three in 
bc. 15th, 
that are Weight of 15 steers in stalls on November 1st, 1897 : Total weight, 13,333 lbs.; average

weight, 1,122 3 15 lbs.
milking 
per day 
a It is 
o feeds, 
ad half), 
lj| cents. 
)0 ; and

Average gain for November
“ “ *' December,

f “ January..
“ •' February.

“ March ... 
“ •• April....

57 7-15 lbs. 
72 9 15 “ 
62 10-15" 
37 9-15 '• 
501-15 «• 
111-15 «

»
II

II H

Total average gain. 297 7-15 “
Weight of 15 steers on April 28th, 1898 : Total 22,705 Ibr.; average, 1,513 10-16 

lbs. Total gain, 4,372 lbs. ; average gain, 291 7-15 lbs.
itails on 
il April 
and ran 
rations,

Weight of 6 steers, loose in box stalls, on November 1st, 1898 : Total weight, 7,315 lbs.
average weight, 1,219^ lbs.

Average gain for November 
“ “ “ December.

. 75 6 6 lbs. 
. 812 6 »
. 91 1-6 »
. 54 5 6 “
. 35 4 6 “

80188
.0187
.0100
.0500
.0300

“ “ January
11 “ February

“ March .. 
“ “ April ...

«I
II
II

22 II

II
1 .1275

Total average gain. 360 5 6 “
Weight of 6 steers on April 28th, 1898 : Total, 9,480 lbs. ; average, 1.580 lbs. 

Total gain, 2,165 lbs. ; average gain, 360 5 6 lbs.
! .0165 

.0225 

.0100 

.0530 Profit and Loss Account.

21 steers, weighing, when bought, 25,080 lbs., at $4.10 per> .1020
100 $1,028 28

21 steers weighing, when sold, 32,185 lbs., at $4.65 per 100 1,496 60) .1020

$ 468 32 
407 50

) 19 404 
407.50* Less cost of food

Net profit
Those that were tied had water before them all the time, and were not let out for 

exercise ; those the were loose were watered twice a day.

$ 60 82
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The steers were all sold to Mr. A P. Scott, of Brampton, and shipped April 28th, Plowing. -
each for the pi 
performed. I 
second year sti 
into the comp< 

The auccc
1. N. G. Cowl
2. A. Stewarf
3. R. Wilson.
4. M. Switzei
5. G. Humph

Annual • 
nesday, Oct. 1 
present : and 
the animals.

1898.
While we made this test as accurate as possible, still we intend to repeat the experi

ment.
Pasturing Stekrs.

Fifteen steers were bought May 2nd, total weight 16,790 lbs, at 84 per 100 lbs.— 
$671.60. Sold Oct. 27th, to A. P. Scott, Brampton, weighing 20,800.lbs., at $4.90 per 
100 lbs.—$1,019.20 ; leaving a balance of $347.60.

In addition to the pasture, they received at the commencement four pounds each per 
day of chopped grain and bran, mixed two-thirds grain to one third bran, which was 
increased to eight pounds per day. During October the steers were kept in loose boxes 
and fed cut corn and doter hay. Total cost of grain and bran, $132. They were 
dehorned in the spring and pastured during the summer with the cows.

By feeding off two lots in the year, instead of one, a double profit is gained, and 
young growing animals increase in weight more rapidly ai d at less cost than older 
animals.

13 <
121
65Sheep.—We have fifty-eight sheep—fifty one ewes and seven rams—oi nine 

breeds as follows : Lincoln, Cotswold, Leicester, Shropshire, Oxford-down, South-down, 
Hampshire down ; Suffolk amd Dorset-horn. They might be reduced to six or seven 
breeds. This winter the ration is a mixture of clover, silage, pulped turnips and bran 
for morning and night, and pea straw at noon. The lamba are dropped in March ; shearing 
is done in April. Before the sheep are turned out to pasture, and after shearing, the ewes 
and lambs are dipped, to clean them of ticks, etc. The dipping is repeated in October. 
The following are the average weights per fleece of unwashed wool :

Suffolk...................
Shropshire..........
South-down ....
Hampshire down

I submi1

S»lee of csttle.
“ pigs-
•• sheep 
•• wheat, 

oats.., 
“ barley 
•• peas , 
•• potato 
*• milk . 
•* wool. 
“ hides i 
*• screen 
•• old fei 

Service of anil 
Incidentals, (li 

team at Mr.

7 29 lbs. 
7 00 lbs. 
6.86 lbs. 
6 71 lbs-

12.43 lbs. 
11,17 lbs. 
9.60 lbs. 
7.83 lbs. 
7 50 lbr.

Lincoln .... 
Cotswold ... 
Leicester.... 
Dorset-horn. 
Oxford-down

The wool was sold to the Guelph Woolen Mills. The long wool from Lincoln, Oots- 
wolds, and Leicester, sold at 12 cents per lb., and the fine wool from the other breeds at 
13 cents per lb.

Stoine.—The following five pure breeds are kept lor educational purposes : York
shire, Berkshire, Tamworth, Chester White, and Poland China. Since the demand is for 
lean hogs, the last two breeds might be disposed of. Of all the live stock the hog is the 
most profitable, being more prolific and giving quicker returns than any other. Our 
breeding pigs are fed pulped roots mixed with chopped grain and bran, morning and 
evening, and at noon mangels or sugar beets only. A number of grade pigs are kept 
to consume the College refuse, which is cooked.

Horse».—Four teams and two cart horses are kept for work on the farm. A man
season. In the winter, when the farm

Food, feed, fod 
horses supp

Milk, 6,815 ga 
Potatoes, 4110 1 
Keep of 3 hon 
Teams for hau 

days @ $5 
Use of horse f 
Team hauling 

station...

is engaged for each team during the summer 
work is not so pressing, the students get an opportunity of driving the teams. During 
the summer months, when the horses are hard at work the daily ration for each animal 
is a mixture of cut clover and silage—all they will eat up clean—and 16 lbs. of chopped 
grain and bran mixed. The grain is composed of oats, barley and peas. During the 
winter, when they have little work, the ration is pulped carrots, clover and silage mixed, 
and 6 lbs. of chopped grain and bran. At noon 10 lbs. of carrots with a little of the 
clover mixture. Our horses keep healthy and ready for thei- work with this method of 
feeding.

T
Keep of 4 hori 
Hay for ex 

dept. 611 
Turnips for e 

dept., 44C 
Team haulinf 

elation..

Practical Instruction.—The first and second year students are required to work on 
the farm or In the other departments every alternate afternoon, for which they ate 
allowed in proportion to the work performed and credited on their board accounts.

6'
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into the competition, and each plowed ten furrows. 
The successful competitors were as follows :

6. J. R. Hutchison, Leeds County.
7. 8. M. Ling, Wellington County.
8. H. Williams, Dufferin County.
9. J. A. Sangs ter, Glengarry County. 

10. C. Kidd, Simcoe County.

1. N. G. Oowle, Ontario County.
2. A. Stewart, Middlesex County.
3. R. Wilson, Huron County.
4. M. Switzer, Wentworth County.
5. G. Humphrey, Wentworth County.

o, eusltJa
present : and the prices realized were moderate, considering the quality and breeding of 

the animals.
8724.00

97.50
716.50

13 calves, various breeds realized 
12 lambs, u » "
65 pigs,

81,538.00

Financial Statement.

I submit herein a statement of the accounts for 1898 :

Disbibssmints.Cash Receipts.
Salary of superintended
Wages.............................
Livestock......................
Maintenance of stock,...
Seeds.............................. ■
Binding twine................ . ............
Avertising, printing, postage and

stationery.................................
Fuel and light...............................
Contingencies.................................

Repairs and alterations................
Furnishings ........... •••••••......... i
Implements—$250.46—1 charged 

charged to 1898 . ..••- 
Implements in 1897, $190,67, l

charged to 1898....... ••••■■ • •
Two cement silos-$609.29—^ 

charged to 1898...........................

2,930Sales of cattle............................. 1
" pigs................................
“ sheep .............................
•• wheat. ..........................
“ oats.................................
“ barley...........................
“ peas...............................
“ potatoes..........................
•• milk...............................
“ wool...........................  •
*• hides and skin...............
“ screeniugs......................
“ old fence........................

Service of animals.. ............. . • ■
Incidentals, (labor of man and 

team at Mr. Harrison s house)

452

1476
68 •7,314 82

873 28 
274 648

60 10

38 14$6.336 60
60 92Food, feed, fodder, and services of men and 

horses supplied to other departments.

To College.
1796 98

$8,111 80Total expenditures.. $465 2o 
... 230 00Milk, 5,815 gals @ 8c...

Potatoes, 460 bus. @ 60c 
Keep of 3 horses, 1 year @ $75.00 22.) 00 
Teams for hauling ice, 3 teams, 3

days @ $2.50,..........................
Use of horse for hauling sewage..
Team hauling trunks to and from 

station......................................

22 50 
50 00

6 00
*997 70

To Experiment Department. 
Keep of 4 horses, 1 year @ $75 ... $300 00 
Hay for experimental feeding 

dept. 6J tons <9 $6.00........
Turnips for experimental feeding

dept., 440 bush. @ 7o...........
Team hauling 4 loads of pigs to 

station......................................

31 50

30 80

3 00
$365 30

191THE FARM.
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To Horticultural Department.

Keep of 2 horse*, 1 year (6.75 .... 1150 00 1150 00 

To Dairy Department.

Milk, 10,185 lb*, (a 65c i>er 100.. $ 66 20
78 75 

21(1 00 
211 40 
89 25 

. 337 50 

. 100 00 
12 00

Wood, 63 cord* (6 81 26 ....
Hay, 36 ton* 6 86.00............
Turnip*, 420 bueh. @ 7c.... 
Mangel*, 1.276 bu*h. (a 7c.. 
Enailage, 225 ton* (a $1.50 .. 
Pasture, 25 acre* (6i $4 00 .. 
Soiling crop, 14 acre (a $8.00 
Team hauling 2 load* drain tile

from Bre»lau..............................
Team hauling 1 load of gypsum

from Guelph ............................
Team hauling 3 load* of shaving*

from Guelph .........................
Team* hauling ice, 3 team*, 2 day*

@ $2.25............................
Service of cows, 18 grade and 8 

pure bred....................................

MAN
6 00

L:

1 oo
2 25

To the Presi
Sir,—I

season may b 
raised than I 
vioua yt ars ; 
interest to f« 

The reg 
planta, locat 
furnishing ; 
breeding, in< 
managemenl 
and market!

During 
Home Dair

15 00 

34 00 

$987 35
By 25,000 lb* akim milk Ca 10c 100 25 00

Other Item*.

Cr.

$962 35 1

Les»—
Allowance for time spent by 

Farm Suiierintendent at out
side duties—lecturing to stud
ent* on «oil cultivation and 
management, attending Far
mers’ Institute meetings, and 
waiting on excursionists dur
ing the month of J une ..........

Keeping variou* breeds of live 
stock, male and female, for 
educational work—8 breeds 
of cattle, 9 breeds of sheep, 
and 5 breeds of swine..............

$400 00

$6.336 60 
3,275 35

Cash receipts 
Other “

$9,610 95 

$8,811 80400 00
Expenditure 

Net profit...

$800 00
Wetr 

Sodium aili 
one, two ar 
semi fluid i 

An en 
most effect 
importance 
ing its val 

On tt 
prepared t

No. 1 
No. ! 
No. 1 
The 1 

second wt 
faction, 
solution, 
fresh ; ac 
did not si

$1,499 18$9,610 95Total Receipts

Notr.__It is gratifying to know from the above statement that the farm is yielding
a good profit ; that the systematic rotation of crops, with the cultivation of the soil 
according to scientific principles, is giving large returns ; and that our system of feeding, 
the ugh very economical, keeps the animals healthy and produces satisfactory results.

Respectfully submitted,

WM. RENNIE,
Farm Superintendent.

Guelph, December 31, 1898.
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PART XII.

%
report of

MANAGER of poultry department.

To the President of the Ontario Agricultural College.

ST. ^„h superior to that of the stock of pre 
have been conducted which will be of

________ y be considered successful for the
raised than formerly, and the quality has been 
vioua yiars ; also several successful experiments 
interest to farmers and poultry breeders.

season ma mue

n, n*ui., o— •< «■ t£!35 ŒT3

-""«-i. in™, produetio. ; f.t.em.g, killiog. dreming

kss£S£—■> r'Tr^-dTî. ».
eo
35
—*9,610 95 

...*8,811 80
Eog Preservation.

We tried the keeping of egg. with rodiuni Jpg"" to thJ"portion of

Sodinm ■*J^jL‘^3vel,“°Itotn be |,nr,'h,.«l from druggi.t. in the form of n 
Zil1«Wn°id“t«m~»T?Sck.nfg.r.Jrnp,fm which it might em.il, boumtoken.

An experiment wo, eonduotodto on.'^^7nZt i. "idernbl. 
S-St^tTSSS. mixture »., begrtw.l, tod.tod without dt.tro,.

...$1,499 18

is yielding 
of the soil 
of feeding, 

esults.

"g 'onTîfth Me,, we «ok twelve dote- egg., Cl known « be perfeotl, freeh, ond

prepnrrf thegU„in the nemidloid form to ten port, woter.

No. 2. One port woter glow - “ to 6-mn port, w.for
No 3 On, port woter glow • “ to twent, port, woter.

The‘ft-oltg? ^rthfrtThong^mnTwAkerT. >»4** “«*.<" <z tT “^.“.‘d "A™ 7-7,zsrJZ - « 5». -s
13 A.C.

irin tendent.
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and fed five tin 
next four week 
and after that 

Grit and i 
access to it at 

We weigl 
seven Pekins ' 
one-seventh ot 
of four pounds 
and found the 
eight and one- 
of seven poun

all being perfectly fresh after being in the solution six months. We still have three 
dozen in the pickle to ascertain how long they may be kept without losing their flavor.

In order to use water-glass successfully, the following plan should be adopted. Take 
one part by measure of water-glass, say one gallon, and twenty parts by measure of water 
that has been boiled (twenty gallons), and allow the water to cool ; then place the water- 
glass and water in a vessel ; stir the ingredients well together ; put the eggs into the tub 
or vat in which they are to be kept, and pour the solution over them until the topmost 
layer is completely covered. The reason or boiling the water is to kill any putrefactive 
germs which may be in the water at the time.

If water glass is purchased by the cwt., it should be procured for $2.50 to $3.00 per 
cwt. (112 lbs.).

So far as we know this is the best solution yet tried for the preservation of eggs. 
When taken out of it the eggs have the appearance of fresh laid eggs, and when they are 
broken the yolk standing up exactly as in new laid eggs, without showing the slightest 
tendency towards decay. It is first necessary, before boiling eggs that have been kept 
in this solution, as in lime pickle, to puncture the shell with a needle, otherwise the shell 
will crack as soon as placed in hot water, owing to the pores of the shell being closed.

Lime Pickle. We made another test this year with twenty-six dozen of eggs put 
down in a solution composed of lime and salt.

Three years ago we put down for College use one hundred dozen of eggs in a lime 
and salt pickle, using two pounds and one-half of lime and one pint of salt to four gallons 
of water. After the eggs had been used during the winter, the matron said they were 
all good—but some appeared as if they had been partially cooked, so I came to the con
clusion that more lime had been used than was necessary, and we tried a solution made 
of two pounds of lime and one pint of salt to four gallons of water, and another composed 
of one and three-quarters pounds of lime and the same amount of salt and water. We 
tested the eggs from time to time out of both solutions, and found them as fresh 
apparently as fresh-laid eggs. They were put into the pickle in the first week of May, 
and we tested the last time the first of December, after the eggs had been in the pickle 
seven months. We broke and tested one dozen out of each solution, and every one was 
perfectly fresh and did not chow the slightest appearance of being injured by the lime. 
We still have several dozen in pickle, and will keep them there until spring, and will 
report on the same next year.

How to Proceed. Take three and one-half {rounds of stone {lime, place the same 
in a pail and pour sufficient water over it to slacken, then add two pints of salt ; have 
eight gallons of water in tub or barrel ; to that add the lime and salt, stir well, and let 
stand to settle. Then stir thoroughly the second time ; and when settled, the clear 
liquid can be poured over the eggs that have been placed in a tub or firkin, until the 
topmost layer is covered. Only the clear liquid is used.

Barrels with wooden hoops are generally used. Eggs can be put into the liquid from 
time to time, until the barrel is filled. 0racked or bad eggs will float and should be 
removed. When eggs are purchased on the market or from stores, or when there is an 
uncertainty about their being perfectly fresh, they should be candled.

How to Candle. Take an ordinary biscuit box and make an aperture on the aide, 
a little less than the size of the egg. Then place a lamp on the inside of the box, and 
place the same in a dark room, or candle at night. Hold the egg in front of the aperture, 
and if it is fresh it will appear perfectly clear.

Feeding Ducks for Market.
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We purchased a few sittings of duck eggs in the spring for the purpose of having 
ducks for experimental feeding The Pekin and Rouen varieties were selected. We 
hatched seventeen—eight Pekins and nine Rouens. One of the Pekins got killed when 
young.
middlings, having added enough scalded water to make it crumbly, it not porridgy,
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LM

need without scalding.
OH, »d *-Prd ... ££

access to 14 * * , fa jx weeke 0ld, with the following result : The
We weighed the entire flock wh average of five pounds and nine and

seven Pekins weighed t^lrty °™? ^uens weighed thirty si* pounds, or an average
one seventh ounces each , and th ^ wRpkg we ft(,ain weighed the entire flock
of four pounds each. \Vhen t 7 fiUnine end one-half pounds, or an average of
eightM»!* on^haH pou^Teacb.^md^the nb^Rouens sixty-three pound, or an average 
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The experiment in feeding ducks teaches us that by selecting the right varieties of 
ducks, and feeding them on the right kinds of food, you can get them on the market 
when six weeks old. We also find that water is not needed, except for drinking purposes, 
but is a hindrance to the growth and fattening of ducks.

We selected two of the best varieties of ducks for market purposes ; and while 
they have the same standard weight, when fully matured, the experiment plainly shows 
that the Pekins can be made to take on flesh faster than the Rouens. We find on our 
markets ducks that are fully matured and six months old not weighing over four or five 
pounds ; and we venture to say that such birds do not pay for the food they consume, 
let alone the trouble of caring for them. No ducks should be kept longer than ton 
weeks, as they can be placed on the market at that age and sold at a good profit

Ducks that are intended for breeding purposes should not be fed on a fattening 
ration, so as to weaken them by to much forcing. They should be selected when about 
six or seven weeks old, when their sex can readily be seen and the most perfect specimen
selected.

To Ote President

Sib.—I ha 
ment for 1898. 
in the agricultu:

It has been generally conceded that eggs for hatching purposes can not be relied 
upon for at least ten or twelve days after the hens have been mated for breeding. In 
our test, we found some eggs fertilized on the the third day after mating, and they 
proved to be strong germs ; but while we found this to be the case we would prefer to 
wait six or seven days, or more, as a great deal d -pinds on the condition of both male 
and female at the time of mating ; for instance, over-fat hens, or hens that have been 
laying a length of time, or a male bird out of condition. We also find that the male will 
not mate with certain individual hens for some time after being placed in the pen. So 
we say that it is advisable to wait a week or so before collecting eggs to be used or sold 
for hatching.

Our experiment to test whether the male increases or diminishes the egg production 
speaks for itself. It can be seen that there was but very little difference in the number 
of eggs laid by the two pens, both pens containing the same number of hens and the 
same varieties. I have always been and am still of the opinion that hens will lay as well 
but no better when separated from the male. Some claim that they will lay much 
better. I intend selecting two pens next year, say for three months in the spring and 
early summer, composed of pullets of the same breed and strain.

Some of th 
to year with tin
L. -

Pure Ai

It is genei 
activity it dis 
either in doing 
worker bee is < 
dormant and ii 
there is of com 
digestion, and 
this, nitrogeno 
course vitality 
in the honey t 
replaced. He 
assimilation ol 
this surplus m 
bee, like othei 
it is importan 

_ air. If the t<
| sufficient heat

In an or 
of its neighbo 
temperature,
higher the t 
more it contr 
the bees whi 

From th 
quiet winter, 
the bees mo 
at an even ti 
when the b 
degrees prêt 
quietly on 
the greatest 
consisting c 
surround th' 

In my 
wintering, 
cellar with

Cross Breeds.

We kept over from last season three pullets, Langshan and Indian Game crosses, to 
see if there was any benefit to be derived from this cross so far as egg production is con
cerned, but they did not prove to be so good layers aa the purebred Langshans ; they 
no better than the Indian Ga ne. They have a beautiful plumage of a rich lustrous 
black, and in shape are like the Indian Game. If flesh producers ate wanted, I con 
aider this cross a good one, but not profitable if egg production is the chief aim in view.

We also selected four pullets from the Brown Leghorn and Barred Rock cross, and 
found them great egg producers, laying a fair sized egg. We found, in comparing this 
cross with others tried last season, that they made a tine table fowl, maturing early and 
flesh of the finest quality ; so by this cross we have both egg and flesh producers.

We tried also the Buff Oochin and Barred Rock this season with good results, so 
far as size and shape are concerned. The plumage resemble the Rock, while in shape 
they resemble both. I have reserved five pullets to test their egg producing qualities.

are

'

Respectfully submitted,
L. G. JARVIS,

Manager of Poultry.
Guelph, Dec. 31st, 1898
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REPORT OF THE APIARIST.

-«srsïï XX» Sir t- r“'to year with the object of adding to their value and weight.
Wintering of Bees.L. - Artificial Heat in tiiePure Air, Ventilation and

It is generally recognized that tbe ^ngth of life of when daily engaged
activity it displays. For ‘nlU“C\,^ or8 ^herLg honey outside, the life time of the 

■ either in doing the work inside the hive, or g «J the best, that is, a semi-
worker bee is only some six or eight wMjw. gix to eight months. When active,
dormant and inactive condition, its life t,m® ^ by the consumption,
there is of course waste of muscular 188“® hich g0 to constitute muscle ; to produce 
digestion, and assimilation ‘>/>.h«tohU found toti» pollen or bee bread, and of 
this, nitrogenous food is required, -gcle. The less activity required
cou,» vitality in the b* i* w«te S mirolL tissue, and the less has to be
in the honey bee, the less there is of m ‘ d the consumption, digestion and

I “ 'ïCÛ^WirJÎ^SS de^P.. i»d.vid». be. —«

of its neighbors, the condition is very dl^ ‘ JJ, according to the temperature-the 
I temperature, and the cluster expan . expands ; the lower the temperature, the
I ^t^tS^^t^he temperature, the less space between

quiet winter, we could judge that desirable to keep the bees
the bees move every time the ^™l\e * coverine the last three years shows that
at an even temperature. Careful observât! temperature is kept even, forty-two
when the bees are put into ^inter quart , JP® getUe down and cluster
degrees preferred, and there is a constant change ^ mQ8t favorBble for securing
quietly on the combs, thus a^uml°8 nat“ y B„d in heat, and incidentally in stores 
the greatest economy ,n the case, it is desirable as far as possible to
consisting of pollen and honey. fitted to secure the above results
surround the bees with the conditions best fitted •» «ur enta in cellar

In my report of 1897, there was given the “Vjof furnishmg the bees in the

"it/'Zib *•”—°““ide “4 ,b“
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198 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

importance of having the air at a certain temperature. It was found that very little 
attention had been paid to this matter by bee-keepere generally. The testa would indi
cate that bee-keepers have been too easily satisfied with results in wintering. To bring 
a colony through alive is one thing ; to bring them through not only alive but with the 
least percentage of deaths, and the least lose of vitality, is quite another matter. A 
colony may be alive and yet with so much vitality lost that it will yield no profit, when 
another wintered under proper conditions will yield a handsome return.

With cattle and other stock, some men give every care necessary to bring their cattle 
through the winter in the best condition for yielding a good return at the pail or the 
shambles \ there is another class which we believe to be diminishing in numbers, who 
bring their cattle through alive even if towards spring they occasionally require to help 
them on their legs. Bees and cattle alike may be alive ; but in one case, they are in 
spring in proper condition to yield a profit ; in the other, they take a large part of the 
summer to return to the condition of the previous autumn. With the bees, the colony is 
building up during the time they should be strong enough to take advantage of the honey 
flow.
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A careful test was made covering three years, and four distinct experiments, taking 
in all, observations with 782 colonies From early winter until they were placed on their 

stands, the bees showed by signs unmistakeable to a careful and experienced 
bee keeper, that their action varied very much under different conditions. They suflered 
from lack of ventilation and from variations of temperature. When the fire was started 
and the temperature raised suddenly from thirty-eight and thirty-nine degrees to forty- 
three degrees, and in one case forty-five degrees, the bees made quite a roaring or loud 
humming sound which ceased shortly after the cellar had regained the regular heat. 
At the home apiary, a compartment was constructed, (See fig. I.), and in it a stove was

summer
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Fig. 1.

placed. In the stove we kept up a continual fire, the object being to heat fresh air 
brought from outside, through the pipe discharging under the stove. In the fall of 1897 
the fresh air intake pipe was enlarged to fourteen inches in diameter to secure the 
above results ; and to prevent the cellar from getting too warm the stovepipe which 
before had passed through th; cellar was passed directly upward through the ceiling of 
the stove compartment. The plan of the cellar was as seen in Fig. L

i

Ik ^r-FRESH AIR 
PIPE%

rX rr.
»

STOVE
3DOOR ’

MAIN CELLAR
DOOR

'-.FRESH AIR 
PIPE.

0

i f/

.
iiil

pi
pi

g

• ?S

BEE 
CELLA

R



I
?

I
199apiculture.

M.

The stove is in the centre of the ^ oftiwcellar floor, taking
from the ground. The , 0U'“L^o/ma, L opened to take the air fifteen 
the foul air from the celUr ^“’ “ * run8Pto th/ roof of the house and about the 
inches from the ceiling. T P.Literature was regulated by means of the stove,
same height as the chimney. ~ J .. j ve* not too low a temperature, byfresh aboould be a cheap me^s of
means of the same, and ,l r Comparing non artificial heat ana steady
ing or changing the atmosphere we find the following :
ventilation with the old, and at present ordi.sary m« t‘ ^ ^ ^ ^ cold

With Thk Old During cold weather * ^ q{ tW/,qu, 8tion for the moment
air outside presses into the warmer, an ’ tb difference of tempei »ture between the
the effect of the wind, increases in proportion to heell.flerence ^ ^ ^ whfn we
outside and inside. A common “<c0“plC”°”ide on a coid winter’s day. Then the 
open a door between the 1 c ®n , nue8ti0n the stronger the wind striking exposed 
wind plays an important part in the But Jhen the outside temperature
portions of the cellar, the greater ventilation is imperfect, there being the

s&rs ï^rst^s^spA - » - - 
a»* \ts-s. iss?i?ïr raÆSi tfSÎâ.’SÏ.U» -b.t I. a - *■» “ “

regulating temperature. .. . h the u™ As before stated, when the tem
The variations of temperature dl8turb th , , . ter contract8. This compels

perature rises the cluster expands, when i > . vitality Again, when the

air is not changed, the bees charge the at“08P an(j again there is loss of vitality. 
This causes the bees to become restless Vntons3ying the trouble. Not alone
By their activity the bees«change e JJJj but the mouture in the atmosphere is in
ÊiSKft, ttU " w— aa a a. a. - th. •««
““ tnm hw ,tL,'r“iu“h:i^iHihIrd'°l»«!.'

this discomfort arouses activity, and_*|£lS|Wiu«rt tests of honey in the comb which has 
tion of food by the bee. e ave cellar about forty-three degress, and in a
been exposed to the temperature of the bee ce* • Wme8 thin. Uncapped stores
cellar poorly ventilated conUimn^beej and h bni y with colonie8 not sufficiently
still more rapidly deteriorate. We have uncQvered combe turn sour and ferment
strong to cover their combs, the stores in conciu8i0n that the bees clustering
more rapidly. We are also justified in that moisture has a ten-
in the stores raise the temperature of the obviated. Prolonged activity with-
dency to condense on the cold surfaces. b ;a8t what effect unfavorable
out flight appears to be an unnatural condition ln tb® ’ ' . We have been un
conditions have upon the ^‘^^“apiarTshoJ^that strong colonies, well winte.ed, 
able to find out: but tests made in t P y haye loat (rom time of selling in No
where they have plenty of stores in the h‘ -“3rd a8 [itüe a8 four and a quarter 
vember 21st, to the time of taking , - ed to be dry excrement on the bot-
pounds. I have frequently n0.tlceJ e/the microscope showed it to consist of pollen
tom board of the hive ; and examination under Pterm, refuse, is obtained I have
grains. How this dry excrement, or perhapsa «jvanced. It maybe
not been able as yet 60 determine , the honey ; this, however, u not
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s?s=s«is^healthful conditions, brood while in winter „nirLT ^ that the bees will, under
particularly so toward, spring. I was inclined to that theory myse'lf “S^’LSS’ 
gâtions carried on for the last three viu» ,l , , *7 myself, but the investi-after, by thoroughly unfavorable conditions, Îhey htîe acZ ‘Vr8*0»68 °“>7 
years, without exception, every colony sho\2 si/n.oT^ » ? ■ Du"«« the“ three
the bees"*« The ^

- jew *-
FEEEHE£E5EIÉ£P#-r 
£?£S HEErrHHEÉ F^’are, as far as I can see, with one excepHon n^rf J SÈSt °°a*lt™a b7 "**> mean.

EEÂHE£EHElS:2lÉ^Etsame action filling the vacuum formed with fîLhCi, À8 ^ j ,fo”1 a,r> and b7 the

5?3Sls|£ÎcSœ9£
for the working of the pump The more qlï wT\ h°a <1 ** the8reategt necessity
and the direct gain in this way with fifty Sonies^ 7 =

pay for any expense in connection with L necessary cZgli n The œlwïhe^H ?T stove, and the coa . We use a self feeder r «manges , ™e cellar, the cost of thessssi^ii!
r°"1 ^b-**'

ter,one end of the, C3 Connecting with a Sù^Kuïï entered ™ ^ 
stovepipe commnmcavng with a fire ; the other end of 
within three or four in :hes of the cellar floor 
of the foul air as it collects in the cellar
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The following ia a table of the weights of 53 colonies of bees wintered in the cellar. 
The weights were taken November 18th, and again April 3rd following It, therefore, 
embraces more than the actual consumption of stores while in winter quarters. The 
average consumption of stores was twelve pounds per colony during that time.

Spring Weight, 
lb*.

Fall W. ight. I."»*.Fall Weight. Spring Weight, 
lb*.

Lot*.
II.*.It.Il,H lb*.
IH_>'.M80J 

87$ 
28

'll1H
1346

94647
10884846

8li‘36 4444 9
103214 412640 »66 3146 83 13
124M4736 1349
133417 463148
112931 13 4044
8844240 26 16

1110 81to 30 41
1046 3641 31 10

I am 1346 331168 42
163046II47 30
1181 30413442
16254140 26 I I
1630611243 31
9314036 1248

11304130 1343
71M60 41044

13301843 26 14
16314647 30 17
142913 4346 33
1033»4321 4343
14406443 32 11
1254 4243 33 10
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14366030 1242es : 10304064 42 12
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Outbids Wintkkinu.

A four year’s test in the outside wintering of a hive of bees having the brood chamber 
in two parts, the first set of frames, ten in number, measuring 14$ x 8} inches, and the 
upper ten 14 j x 4$ inches, hss been followed by another year’s test. As before, the only 
protection offered was plenty of old woollen clothing in a super above the frames. The
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Fig. 2. Non-Divisible Brood Chamber.

bees, as before, came through in splendid condition. This hss now been carried on for 
five years in succession, and without any exception they have come through in first-class 
shape. Thinking that the success was in part due to the ready means of communication 
which the odd-sized hive had through the lines 1-2 (see figure 3), we selected six Hedden
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Fig. 8. Divisible Brood Chamber.
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hives, which have a divisible brood chamber, and in which the depth of each frame is 54 
inches. Here, again the bees had a ready means of communication by the opening through 
which the lines 1-2 run. The colonies were wintered on their summer stands, without 
any bottom or side packing, and only a little at the top. The result was decidedly unsat 
«factory ; no colony was in first class condition in the spring. There were live bees in 
each hive ; but when compared with other colonies, they were very weak. They took all 
the summer to build up : and if all the colonies in the apiary had been of the same 
strength, there would have been no honey crop this season. They consumed 10J pounds 
more than those wintered inside. After carefully weighing the results of our exjieri- 
ments in the above direction during the last five years, we came to the following 
elusions :

con

Foreseeing the danger of encouraging outside wintering without plenty of protection, 
I dislike to make the statement that they can be so wintered at all ; yet when the cluster 
can expand and contract through central passages, as per figure 2 ; when they have plenty 
of protection in the form of woollen or some other absorbent ; and have plenty of stores, 
they can, at Brantford, or in as mild a climate as it is at Brantford, be wintered success' 
fully outdoors without side and bottom protection. The passage alone, without ample 
top protection of woollen or some equally good absorbent, was a failure ; the bees con
sumed more stores, and in the spring they were not worth the room they occupied in the

Outside Wintering with Protection.

With the object of benefiting those who have not good cellars for wintering bees, and 
who cannot take advantage of the experiments conducted in cellar wintering, we decided 
to test what appeared to us to be the best method of outside wintering. The method 
adopted was as follows :

Outer cases were constructed of g inch stuff and painted a dark color, to contain four 
colonies, two to stand side by side and the pairs back to back as in Fig. 4, with room 
for two inches of packing between the hives and the outer case sides, and one inch 
between the hive sides and backs. At the bottom, provision was made for half an inch 
of packing at the front, and a little 
packed, a slightly forward pitch.

The entrances run the full width of the hive, 12$ inches. To prevent the front from 
completely closing the entrance, the plan indicated in Fig. 5 was adopted.

On the alighting board was placed a bridge six inches long, (Fig. 5.) the width of 
the alighting board ; under the board and at the end underneath was nailed a piece < inch 
square, and the length of the board width. When this bridge is placed on the alighting 
board and the hive packed, it offers underneath a passage for the bees to go in and out on 
the alighting board, and underneath the packing alone. Another important point, 
is a piece of pasteboard (A, Fig. 5) six inches wide, an inch and a little more in depth 
In the centre of the lower edge ; a passage one-half inch square is cut in the pasteboard. 
The pasteboard is put between the front of the hive and the bridf . When packing, 
the pasteboard is kept just above the entrance to the hive ; this leaves .he board projecting 
jj inch below the bridge I am explaining this minutely because the j inch projection is 
a matter of great importance. The bees should be packed by October 1st., and yet it is 
not advisable at that time to contract the entrance to $ inch wide ; for this reason the 
cardboard is kept above the entrance. It is allowed to‘project j| inch below the bottom 
of the bridge board to allow the bee-keeper, when settled cold weather comes, to pass a 
long bladed knife or sharp tool, in at the entrance of the outer case, and with this 
draw the cardboard down to the bottom board, thus leaving the entrance to the 
hive only $ inch wide and deep. This was done Saturday, November 27th. The 

were removed from the hives ; where quilts were used, they were loosened, 
and a block put under the rear corner (See Fig. 5, C), leaving an opening for the air to 
pass upward from the hive. In about half the number of colonies, honey boards 5 
inuh thick were used instead of quilts ; they were loosened and a § inch block put under

inch at the back, thus giving the hive, whenover an

covers

J
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Fig. 6. Hive, showing—A, card with entr 
:tnce—B, bridge which goes in front of 
card and on alighting board - C, block 
under honey board leaving -|iace for 
upward ventilation.

Fig. 4. Outer case containing four hives.

The object in having the small entrance is to prevent rapid changes of air in the 
hive, and in the same way prevent loss of heat generated by the bees. It also keeps the 
air at the bottom of the hive warm enough to enable the bees to go down and keep the 
entrance clean. The board leaning against the outer case was placed there to prevent 
snow from falling against the entrance—also to keep the bees quiet by excluding light, and, 
to a certain extent, wind.

The opening between the honey board or quilt and the hive allows the air to pass 
gradually up and through the loose leaves taking all moisture with it. With the small 
entrance I consider this exceedingly important. The forest leaves are packed somewhat
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one corner. This too allows the air to pass upward through the hive. Dry leaves 
are now packed loosely about the hives, and ten to twelve inches on top, the last five or 
six inches of top packing being put in on Nov 27th. In four cases planed shavings 
were used. While these answered well, I would give the preference to the leaves. At 
the same time, a board ten inches wide was placed in a slanting position against the 
outer case, protecting the entrance in the wintering case
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Fig. fi. A Swarm Catcher.

boards at the bottom, top, and end. The aides 
the same as used in window screens 
has a strip of cotton taked to the lower i dge of the hopper, twelve inches wide, and

are enclosed with ordinary wire cloth, 
The mouth of the swarm catch* r next the hive
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loosely, but not so tightly as they could be packed, to give the sun a better chance to 
penetrate in the spring. The light material for outer cases was used for economy, and 
also to allow the sun to penetrate more readily. The dark color with which the cases 
were painted was used with the same object in view.

Results. During the entire winter not an entrance was clogged by dead bees. The bees 
appeared to be able to leave the cluster and come down to clear away dead bees, as they 
could not with the larger entrances, which would make the air at the bottom of the hive 
too cold. Again, no moisture was found about the interior of any of the hives.

With the exception of five colonies out of sixcy-tive, wintered nine miles from here 
in which four were disturbed by thieves, combs of honey being removed, and another 
being <]ueenless, every colonly came through in first class shape. What astonished me 
greatly was, that when the bees wintered in the cellar were put upon their summer 
stands, March 21st, forty of the colonies wintered outside were examined and no brood 
found in the combs. They had evidently wintered so perfectly in their summer stands 
that there jiad been but very little activity and loss of vitality. I must confess that 
this was a revelation to me. The outer cases were removed just before the supers had to 
be placed on the hives. The bees were then in splendid condition for the honey flow, and 
I consider, as far as I am justified in speaking from the result of one year’s experiece, 
that this method of wintering was eminently satisfactory.

The question may be asked : Could notthe i ntrance be enlarged or the top ventilation 
be done away with Î In reply to this I would say, the details as above described, require 
to be connected to secure a definite result. To leave out any portion is to abandon the 
system. Many have already asked if sawdust or chaff will not answer equally well. 
Sawdust packs too closely ; chafl attracts mice, and is more likely to mould.

A Swarm Catcher.

There has been a long felt demand for some device by means of which the bee-keeper 
'■ou!d secure swarms without climbing trees, or following them into all kinds of awkward 
places, to say nothing about an occasional chase over neighbors’ farms, and sometimes 
their total loss. The device shown in Fig. 6 is a swarm catcher. It is made of light 
material, a hoppershaped frame, the width of the entrance of the hive, with ^ inch
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projecting two feet at either end of the swarm catcher. This cotton serves the purpose 
of closing any further opening between the entrance of the month of the hive and the 
swarm catcher. At the wide end of the hopper and at the lower end of it are legs, 
attached by a screw, so that by swinging them backward or forward they can be shortened 
or lengthened and adjusted to uneven ground. In an apiary of a little over 100 colonies, 
we had eight of these swarm catchers standing at convenient distances.

How Applied. As soon as the swarm begins issuing, the swarm catcher is adjusted 
to the entrance and the bees poor into it, attempting to get out through the wire screens. 
In about five minutes, or ten at the outside, the swarm is in the swarm catcher, when 
the entrance of the catcher can be cleared up with the attached piece of cotton. We 
have found that the most convenient way to do this is to fold the cotton over it, and then 
tie a string about the mouth. I mention this because it is absolutely necessary to leave 
no opening through which the bees can pass from the catcher. In one catcher we made 
an opening jf inch round and through this one bee at a time passed until the entire swarm 
was in the air.

Method of Handling thk Self Hiver At first we dumped the new swarm at 
the entrance of the new hive at once, but this did not answer. The bees had the 
impulse to fly and, instead of entering the new hive, they took wing just as they would 
do if they were leaving the hive in the first place. If our experiment had stopped with 
this, we would have pronounced the self-hiver a failure. Another plan, however, sug
gested itself, and this was a complete success. The self hiver, mouth down, was set on 
end, the bees were kept in it until they clustered as they do in nature, and after this, 
when dumped at the entrance of the hive, they readily entered it.

Oarniolan Bees.

In last year’s experiment with Oarniolan Bees, we found, briefly, that bee hives on 
starters swarmed excessively, and built their comb very irregularly ; but those hived on 
full sheets of foundation did not show any greater tendency to swarm than other varieties. 
The bees were gentle, and built up well in the spring.

During the season of 1898, the Oarniolan Bees were the first to swarm, and with- 
exception the last. Even on full sheets of foundation, they showed a greater dispos

ition to swarm. With that exception, they showed all the characteristics given above.
**"'ln addition, they took longer to cluster when swarming, and showed a marked 
tendency to swarm out. I remember particularly that one Sunday we had twice hived 
the same Oarniolan swarm. The last time about 4 o’clock p. m., I said we would let it 
go Jt was bad enough to be troubled on a week day, but Sunday it was beyond endur
ance. However, at 6.30 p. m., the swarm was still clustered in the tree it selected the 
first time, and we hived it.

A good trait we found was, that the Carniolans gave us the whitest ana prettiest 
capped comb honey.

Conclusions. With the exception of a tardiness in clustering, which is of no great 
importance, and a tendency to much swarming, which is a serious defect, and particularly 
so for those of limited experience, they are the best bees we ever had. We would still 
advise caution in their introduction.
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Oomb Foundation.

Last year some tests were made in connection with the production of comb honey. 
The sections were filled to a greater or less extent with foundation running from a 
starter to a full sheet. Last season the advantage was greatly in favor of a full sheet. 
This year the experiment was repeated, and a few sections were added without any foun
dation at all. The flow this year, although prolonged, was slower. We actually suc
ceeded in filling in the super sections which contained full sheets of foundation, when the 
sections without foundation had not a particle of comb or honey in them ; and the parti-rire cloth, 
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ally filled sections did not have so good an appe*ranee, nor were they so well filled as the 
first mentioned. Had separators, which are indispensable in securing the best results, 
not been used, it is likely that the bees would have filled the sections more evenly.

Different weights of foundation, running from six square feet to fifteen square feet 
per pound, sections with natural comb from last season, and the deep cell foundation 
also tested in the same super.

The deep cell is a new foundation. We purchased ten pounds of this at $1 25 per 
lb., duty twenty per cent, to be added, bringing it to $1.50 per lb. The deep cell founds 
tion has a very thin base and side wall ; the latter, unlike ordinary comb foundation, has 
a side wall one-quarter inch deep.

it emit».—The bees worked on the natural drawn comb first, and the deep cell founda 
tion next ; there were the least number of pop holes in it. Probably owing to the deep 
side wall the bees capped the sections with the natural comb first, and the deep side wall 
next. The honey had no marked fishbone or heavy base. The heaviest brood came first 
in order of acceptability to the bees, and eo on in weight, the lightest being the last 
accepted by the bees. The same as in pop holes—the lightest had the greatest number. 
When it came to figuring cost, the lightest section was the least ccstly.

The heaviest foundation had the most fishbone. In fact, that built on the six and 
eight feet foundation sold to the public would be likely to injure the comb honey market. 
The section foundation, twelve square feet to the pound, aside from the cell, was, all 
round, the most satisfactory.

Regardless of price the deep cell feundation was the most satisfactory. At the 
same time, although the order was placed the previous fall, it did not arrive until near 
the close of the honey season, and we could not give it the thorough test we should 
have liked. I am inclined to think that aside from the way in which the btes filled the 
deep cell foundation, it tends to draw the bees into the supers. When given the bees, 
they entered first the sections with the deep cell foundation ; and this foundation may 
prove valuable as well in drawing bees into the supers. If this should be the case, it 
would prove, at a reasonable price, very advantageous.

Foul Bkood (Bacillus Alvei.)

During the season of 1898 no foul brood has appeared in the combs built on founda 
tion made from beeswax injected with the germs of foul brood. Mr. F. C. Harrison, 
B.S.A., College Bactereologist, has made a very extensive study of the question, and his 
investigations have shown conclusively that some of the theories of bee-keepers are not 
correct.
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Moving Bees fob Fall Pasture.

During the years 1895,1896, and 1987, we moved bees after the clover and linden flow 
to fall pasture, buckwheat being the particular blossom in view. Last year we had 155 col
onies within range of buckwheat. For the past three years it 1 as paid us to move the 
bees. This year we had 173 colonies within range of buckwheat. They were at three 
different apiaries, and in two of the apiaries the results were satisfactory, The bees built 
up well, and had plenty of young bees for winter ; they also put in ample winter stores 
for themselves, and gave a surplus in comb and extracted honey which more than paid for 
the labor expended. The third apiary did nothing at all ; the bees when placed there 
did nothing at all, and although buckwheat was in full bloom, they were continuously on 
the verge of starvation. Four years of experience and observation, combined with pre 
vious experience, have put us in a much better position to judge as to the expediency of 
moving bees to any location for a honey flow, and while that experience applies to a 
greater or less extent to the flow from all blossoms, it is particularly applicable to buck
wheat which is very susceptible to drouth. Buckwheat is mostly grown on sandy soil ; 
the lighter the soil, the more readily it dries out, -en the honey flow fails. When
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the weather ia dry, and this condition has been prolonged, pasture and crops generally 
feel the effects, and under such circumstances it is not advisable to move bees to the 
vicinity with the expectations of a return in honey.

The bees had better be held in readiness to move, and should copious showers come, 
with buckwheat still in blossom, and the time when frost may be expected still remote, 
they can be moved. The two apiaries referred to above gave good results, simply because 
there had been plenty of rain in the vicinity ; the third apiary, only nine miles distant, 
gave no return, because little or no rain had recently fallen in that locality.
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Bees in July and early August that are able to use two and three comb honey supers 
with twenty four and twenty-eight sections each, must be strong. With one apiary of 100 
colonies we took a very radical departure in 
preparation. Eighty colonies were prepared 
with a wire screen on top, and at the entrance 
a portico (See Fig. 7.) of the same width and 
height as the brood chambers in front of the 
eight frame dove-tailed hive, and two and a 
half inches deep. A frame was constructed 
of the above proportions, and the front covere- 
ed with wire cloth. This really forms a pocket 
into which the bees can crowd, when, through 
the excitement of moving on the wagon, 
they feel too crowded to remain in the hive.
Twenty strong colonies were prepared the 
same as the eighty, with porticos at the 
entrance, but no ventilation at the top. In
stead of a screen on top, a board giving no 
ventilation was nailed on the hive. We 
thought this number would be ample for the 
test, and we were a little afraid that the 
experiment might result in the destruction of 
the colonies so tested.

The porticos were attached as soon as the 
bees ceased flying in the evening. They 
were loaded on three wagons engaged for the 
purpose. Owing to a baulky horse, a tire 
coming off the wagon, and other unforeseen difficulties, the bees did not, reach their des
tination until 6 p.m. the following day. They were exposed to a bright and hot July 
sun during the day, yet, in spite of this, the bees came through in perfect condition. 
Those with the porticos only were in as good condition as those with the wire screen on 
top. The test was certainly severe, and we feel safe in saying that no one need hesitate 
in future to prepare bees for moving in this way.

Precautions.—We were careful to hammer very lightly in driving nails just before 
moving the bees. Two pieces of wood, of a wedge shape, formed a projection on each 
side of the portico, end when they were inserted into the hive entrance, the portico was 
kept in place by only two small wire nails. Thase we intend to do away with in future, 
and use a clamp on each side. When the hive is tapped the bees till themselves with 
honey, and with the honey sack full they are more likely to be injured in moving. We 
find that bees sull r considerably unless the psrticos are removed immediately after the 
hives have been moved and placed in their new stand.
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Fig. 7. Portico for moving bees.
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Specimen of eight nections of comb honey which cannot be shipped to distant markets 
owing to their liability to break out.

Cljsiku Rkmauks.

In closing, permit me to say that too many bee-keepers are at present adopting 
methods in wintering which will never allow them to produce a pound of honey for the 
least outlay. Strong colonies early in the spring, other things being equal, will give the 
bee-keeper a much laiger honey crop, and the larger honey crop will, of course, decrease 
the cost of production, and enable the bee keeper to secure a better net profit on hia 
operations.

Respectfully submitted,

R. F. HOLTERMANN, 
Apiarist.

Guelph, December 31st, 1898.
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Specimen of eight sections of comb honey taken at the Ex|>erimental Apiary and 
desirable for market.

fcx* .

Bags >.v
» ■ 'AX

1-
h

Hi
gw*

;

:^vSl

'VI

LH,

fl
V

Tf

I

To the Presi
Sir:—( 

I now subm
I have 

College respi
The hee 

which I hav 
there have 1 
few minor a 

I deepl 
February 1» 
removed to 
disease, but 

The pr 
little sick ne 
to return he 

The sai

Guelph, On

14 A.

o

x

SSCe^9n2
L>I

S-
R

T

■ ■flr.»
dM

c

m
m

m
ss

m

u
T



KM

PART XIV.SK?

Sa REPORT OF THE PHYSICIAN.

To the President of the Ontario Agricultural College:
Sir:—Complying with jour request in a rrcent communication received from yon 

I now submit to you my report for the current y< ar.
I have first to state that I have, as heretofore, carefully obierved the by-laws of the 

College respecting the physician’s duties.
The health of the College has been better this year than in any previous year during 

which I have been connected with the Institution But although such has been the case 
there have been quite a large number of minor respiratory and digestive disorders, and a 
few minor accidents. .

I deeply regret, however, to have to report a death in the College in the month of 
February last: A very estim ible yoong man was taken ill with appendicitis. He was 
removed to the General Hospital in this city, where be underwent an operation for the 
disease, but failed to recover.

The present tern opened with a large attendance, and so far there his been very 
little sickness. One case occurred, however, in which I was obliged to advise the pitient 
to return home, where I hope he may improve in health.

The sanitary condition of the College is excellent.

and

1
set

!

>

;»ili
im Respectfully yours,

WM. 0. STEWART,
College Physician.

larkets
Guelpb, Ont., Dec. 31, 1898.
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