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TWENTY-THIRD ANNUAL REPORT

OK THE

ONTARIO AGRICULTURAL COLLEGE
AND EXPERIMENTAL FARM,

FOR THE YEAR 1897.

1 r
Guklph, January let, 1898.

lo the Honorable John Drydkn,
' I»Minister of Agriculture :

A““”' R"»'1 -
In this report, the work of the 

folio wirg heads :
PART 
PART

»

year 1897 has been briefly reviewed under the

I. Report of President.
II. Riport of Lkotorir in English and Physics. 

PART III. Report of Professor of Biology 
PART IV. Report of Professor of Chemistry.

V. Report of Professor of Veterinary Science.
VI. Report of Professor of Dairying.

PART VII. Report of Agriculturist.
PART VIII. Report of Horticulturist.
PART 
PART 
PART

and Geology.

PART
PART

IX. Report of Bacteriologist.
X. Report of Experimentalist.

XI. Report of Farm Superintendent.
PART XII. Report of Manager of Poultry Department. 
PART XIII. Report of Apiculturist.
PART XIV. Beport of Physician.

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

JAMES MILLS,
President.
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PART I.

R F: PORT OF THE PRESIDENT.

The steady progress of a nation in times of peace and prosperity is not so clearly 
marked from year to year as is the condition of things when there is domestic disturbance 
or foreign col plications. It is so with an institution ; and the Ontario Agricultural 
Oollege is no exception to the rule. For some time past its history has been characterized 
by uninterrupted peace and prosperity, and for that very reason its condition has not been 
so definitely and adequately set forth as in the earlier days. For the last four years 
especially it has moved steadily forward without a solitary jar of disturbance or agitation 
in fact the machinery has worked so smoothly, quietly and effectively, that people have 
scarcely been aware of its movement, ft is, of course, true that we are well watched „uw 
as at other times ; we are severely criticized once a year ; and we are often misrepresented ; 
nit these things do not seem to influence the body politic very much so long as the officers 

of the College are united among themselves, mind their 
ahead. business, and keep pushingown

The past year has been one of honest work, perfect harmony, and satisfactory progress 
throughout the departments of the institution, . -parately and in their relation to one 
another, and injustice to the officers under me, it may be said that they are earnestly 
endeavoring to educate thoroughly the young men who come to the College, and 
husly striving to serve in every way possible the farmers of the Province at large.

Some who have gone forth from our halls, like a considerable number of “old boys” 
from other schools and colleges, are not doing so well as they should ; but the great 
Tnn, I°f h°f8\W^° haj® ^ with,ue lon8 enough to get a fairly thorough knowledge 
-L V J Snd aPPrentlce8hiP, are giving a good account of themselves at home
àronmZi Æ ? g<me bafk ,to work with »» increased liking for farm life ; they 
are warm S* “ P™ct,c*'’ progressive men ; and, wherever you find them, they 
nin«r fi 1 d8 °f the Coll®8e at Gue,pb. Of the students now in attendance, over 
ninety-five per cent, came on tie express recommendation of ex students.

as zeal-

Students in Attendance.
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Counties, etc.
Middlesex..............
Norfolk.................
Northumberland .
Ontario............,..
<*xford ...................
1’arry Sound........
Peel.......................
Perth.....................
Peterborough........
Freer utt...............
Prince Edward...
Renfrew................
Hue sell...................
Simcoe .................
Stormont...............
Victoria..................
Waterloo................
Welland...............
Wellington............
Wentworth............
York.....................
Toronto ................

Students.
7
3
7

3
4
2
4
2
3
2
1
4
8
1
6
4
3

12
? .
»;

15

170

1
3

13
2ti
37.........
33
19
18
20

Countries.
Bermuda . 
England .. 
Scotland ..

Student*. Countries.
United States

Students.
2 112
2 17

Tot»l in General Course .. 212

(3) From Other Countries.

(2) From Other Provinces of the Dominion.

Provinces.
Manitoba...............................
North-West Territory............
Nova Scotia .............................

Students. Provinces.
Prince Edward Island............
Quebec ........................... ... ...

Students.
2 21 83

Vi

Counties, etc.
Bruce ........
Carleton .... 
Dufferin ....
Durham........
1 hindas .
Elgin............
Grey..............
Grenville...
Huron..........
Leeds ..........
Lincoln ........
Middlesex...
Norfo'k___
Nothumberh
OntarioAnalysis of College Roll.

1. General Course.

(1) From Ontario.

Methodists ... 
Presbyterians 
Ep scops 11 am.

There is no 
English. The e 
and it is only b 
literature that 
use of their mo 
fierce struggle ai

We contint

During the 
The woik done 
thermodynamics,

Methodist ... 
Presbyterian . 
Episcopalians.
Baptists ........
Roman Cathol 
Friends..........

County Students.

By Ait of Parliament, each county council in the Province has power to send one 
student free of tuition. Of those on the roll in 1897, 60 were nominated by county 
councils, and as a consequence were exempted from the payment of tuition fees. The 
counties which exercised the power of nomination last year (42 in number) were the fol
lowing : Algoma, Brant, Bruce, Carleton, Dufferin, Dundas, Durham, Elgin, Essex, Fron
tenac, Glengarry, Grenville, Grey, Haldimand, Halton, Hastings, Huron, Kent, Lambton, 
Leeds, Lennox, Lincoln, Middlesex, Norfolk, Northumberland, Ontario, Oxford, Parry 
Sound, Peterboro’, Peel, Perth, Prescott, Prince Edward, Renfrew, Simcoe, Stormont, 
Victona, Waterloo, Welland, Wellington, Wentworth, and York.

AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.x.

\ i

%

a

F

<3

v

:c
tc

 v>
 to

 r.
 tc

 ic 4
* - 

ic
 r.

 tc
 w

 i; te w
 - m

 tc
 w

 c
. ii

 °§72

Û
.

=

Iffl
W

Jf
PR

P!
»

2.
. 

• fa 
? «

3 8
 : . 

: : °
 3

9O



Student* Countie-, etc.
I Ixford .............. ;........
Perth............................
Prince Ed wild.............
Russell...........................
Simcoe .........................
Stoimont.......................
Victor!».........................
Wellington...................
Wentworth....... .........
England........................
Ireland........................
North-West Territory 
United States..............

2. Dairy Cours*.

Counties, etc.
Bruce...............
Carleto.........
Duffetin...........
Durham.............
Dundae.............
Elgin................
(Irey..................
drenville...........
Huron.............
Leeds ...............
Lincoln .............
Middlesex.........
Norfo'k...........
NnthumberUnd 
Ontario.............

send one 
by county 
Fees. The 
re the fol- 
isex, Fron- 
Lambton, 
rd, Parry 
Stormont,

Students.
N

lilt

Afin of Students in General Course.

. .14 years of age. i fi.......................

..15 “

1 years of age.It
13 1«
2li 17
37 IN
33 111
19 20
18 21 120 22 1

Average age of Students in General Course...
“ Dairy •• ........

Religious Denominations.

( 1 ) Students in General Course.

20
23

Methodist .............
Presbyterian.........
Episcopalians.........
Baptists ................
Roman Catholics .. 
Friends..................

«7 Brethren ...........................
Congregationalists ...........
Chiistadelphian................
Unitarian...........................

66
56

N
6
4 212

(2) Students in Dairy Course.

Baptists .. 
Catholics .,

Methodists .. 
Presbyterians 
Ep scopalians

32 412 411
63

English.

There is no subject in our course of study which receives more careful attention than 
English. The early education of many of Dur best students has been very much neglected

,o h,>id th-

We continue the study of English from the beginning to the end of

use

our course.

Physics.

Tho last few years, we have made a distinct advance in the subject of physics
™ermW°,k 0ne department-including mechanics, hydrostatics, hydrodynamics
hermodynamics, electncity, and agricultural physics-is much broader and more practical

/ 1
A

Student*.
7
3
7
6
3
4
2
4
2
3
2
1
4
8
1
6
4
3

12
« .
6

16

179

Student».
2
8

16

Student».
1

17
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than formerly. Owing to the enterprise and liberality of the Minister of Agriculture, 
have a separate physical laboratory, which is fairly well equipped for practical 

demonstration and instruction in the various branches under this head, especially in the 
study of soil moisture and the functions of the different constituents which enfer into the 
com|icsition of soil ; and, with an able and energetic physicist, we hope before long to 
obtain valuable information regarding the physical characteristics of Canadian soils.

BlOLOfiY.

Our work in biology, especially in zoology, is much more thorough and practical than 
it was a few years ago. A great deal more is required of students in this department 
than formerly. The whole field of botany, in all its branches, is now covered ; and the 
laboratory practice in zoology has become an important part of the course prescribed for 
third year students. The work in biology is quite enough for one man. The United 
States agricultural colleges, almost without exception, have a man for biology and 
another for entomology ; but hitherto we have had only one man for biology, entomology, 
and geology. Our Professor Pan ton, who is now very ill, has done the work for some 
time ; but of late years the correspondence about noxious weeds and insects has been so 
large and has called for so much careful observation and research, that he has frequently 
complained of being unable to do justice to all that has been allotted to him : lectures in 
botany, zoology, entomology, and geology ; laboratory work with students in botany and 
zoology ; and an extensive correspondence on weeds and insects—work similar to that 
done ''V Dr. Fletcher of the Dominion Experimental Farms.

In consequence of the increased number of students and the extension of the practical 
work in botany, we found it necessary to enlarge our botanical laboratory, which we did 
last summer by putting a second storey on the boiler house attached to the building. By 
this alteration, we secured an additional room, 18 by 20 feet, for microscopic and seminary 
work.
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Chemistry.

Early in May, our chemist, Prof. A. E. Shuttleworth, went to Gottingen, Germany, 
to do some work in organic chemistry, and to familiarize himself with the methods of 
investigation in the German agricultural Experiment Stations. In his absence, R. Har
court, BSA., his assistant, delivered the lectures required in the department and took 
chatge of the students in the qualitative and quantitative laboratories ; and W. A. 
Kennedy, B.S.A., was employed to do Mr. Harcourt’s analytic work in the laboratory.

Some valuable work was done in the laboratory during the year. A number 
of digestion experiments were made, to determine the feeding value of clover, timothy, 
and lucerne, cut at different stages of their growth ; the analysis of ashes was continued 
from last year ; and forty odd samples of sugar beets from the neighborhood of Owen 
Sound were analysed, to assist the people along the Georgian Bay in reaching a conclusion 
as to whether sugar can W profitably manufactured from beets grown in that locality.

Veterinary Science.

Nothing worthy of special notice has occurred in this department during the past 
year. Generally speaking, our stock has been healthy ; and the work of instruction has 
gone on as usual.

The work 
Hutt, our horti 
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Dairying.

Our Dairy School opened on the 14th January and continued in session till the end 
of March, a period of two and a half months. In 1898, the session will be three months 
—from the 4th January to the 31st March. Hitherto the attendance at the school has

xii. AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM
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"fen satisfactory ; but it would, no doubt, bave been larger if the session had been 
shorter. Young men are anxious to get certificates and diplomas in as short a time as

t,el,e w"k* “ G“iphi'

From the close of the school to the end of the year—during nine months—two of our 
are engaged in experimental work, Mr. T. C. Rogers in the home dairy and Mr R 

W. Stratton in the cheese room, both working under the head of the department and 
endeavoring to solve some of the many problems which confront those who are anxious 
to make first-class butter and cheese. Much valuable work along these lines has been 
plain * Urm* tbe Pa8t -vear' Difficulties have been removed and obscure points made

Agriculture.

men

mBsmm
o^*i"„r.r SuSi ts'f/*gricn“"r*' *nd u» «bief

During tho past year, the work of instruction and 
was done by two management in this departmentfpsasisis
and live stock, giving close attention to the minutest detaik and pushing the work ahead 
with as much zeal and persistency as if he were in charge ot his own farm. I feel that 1 
cannot speak too strongly in praise of Mr. Rennie’s devotion to his work as Farm Super- 
mtendent; and I must not forget to state that, during the year, he has given the
narinatV ^ w V6ry ValuablTe lectures on h“ methods of cultivating and pre
paring the soil for different crops. I am now warranted in saying that our farm is in 
good condition, well tilled and economically managed.

men.

Horticulture.

„ horticultural department is extending from year to year Mr
utt, our horticulturist, set out a large new orchard last spri- g, to test certain varieties 

of applesjiears, plums, and cherries in this cold and trying locality ; and he continued
test aFnd ïrr7 eXt>efkment8 i°D- B V6ry extenaive 8cale- He haB had 150 varieties under 
test, and has given the results in a concise and interesting form.

The work in our

Bacteriology.

• . Pf *at® year8> » great deal of attention has been given to bacteriology. People are 
just beginning to realize how vast and important the subject is-important, because of 
the relation of bacteria to the growth of plants, the health of animals, and tlm food of
don Ï ' Th,ey ab°°nd m eartb> air> and water, causing fermentation, putofa/ 
tion, and disease. A number of the worst species are found in sewers and varim.s 
disease-producing types are usually present in foul air and impure water.

. .Af an outcomf of th“ tuberculosis agitation, the Minister of Agriculture decided 
about a year ago to provide for the manufacture of tuberculin in our laboratory The 
necessary apparatus was ordered at otce, and our bacteriologist scon got things in shape
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to commence work. The first fourteen doses were sent out about the end of May ; and 
since that time the demand has increased so rapidly that we have found it necessary to 
order an additional incui ator and add a room to the laboratory. With these additions, 
•we hope to be able to supply what is required in the province.

Some original work has also been done during the year. A considerable amount of 
time has been devoted to foul brood in bees and to the bacteriological examination of 
milk, cheese, etc.

Our wa1 
siderabh ex| 
the daily ui 
with engine, 
chemical lab

y

Field Experiments.
Several 

the year—a 
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The work in this department is growing in importance from year to year. The 
experiments with varieties of wheat, oats, barley, peas, corn, turnips, mangels, potatoes, 
carrots, green fodders, grasses, clovers, mixtures of grain, etc., have been carried on 
systematically and persistently on well defined lines for seven or eight years, on plots in 
different parts of our fifty-acre field, and under climatic conditions which have varied with 
the years. Hence the results now begin to indicate very clearly which varieties are best 
adapted to the toil and climate of the College farm ; and the co-operative experiments 
throughout the Province, carried on simultaneously by the College Experimental Union 
( largely under the direction of our experimentalist) go to show that the varieties which 
have done best at the College, give the best results all over the Province.

In this way some excellent foreign varieties have been introduced, tested, and dis
tributed throughout the Province—varieties which yield from six to eight bushels per 
acre more than any varieties previously grown. In oat* and barley alone, the varietie* 
introduced and distributed by our experiment station have, within the past four or Jive 
years, paid to the Province a good deal more than the entire cost of the College for the last 
ten years.

We have 
—the usual q 
month of J uni 
ter part of Se 
examine very 
and the grea 
pleased with v

Bird and Bee Departments.

We have a course of lectures, with suitable illustrations, by R. F. Holtermann, of 
Brantford, for first and second year students in the spring term. The most important 
practical points in bee-keeping are set forth and emphasized in these lectures ; samples 
of hives, foundation, comb, etc., are exhibited ; and some of the best breeds of bees are 
examined and studied while at work in a few hives which we keep for the purpose. The 
experimental work of this department is done by Mr. Holtermann in Brantford.

Further use has shown our poultry buildings to be satisfactory in their structure 
and arrangement ; but the yard room allowed in our first plan has been found insufficient. 
Hence we have fenced in a considerable addition immediately behind the yards first 
enclosed. The more room fowl have for outside runs, the better.

The work in the poultry department has gone on as usual. The stock is iu good 
condition and looks well. A fair number of chickens was raised during the year ; but 
the results from our incubators were by no means satisfactory ; and the regulation for
bidding us to sell by private sale made the financial showing of the department much 
less satisfactory than it wvuld hive been. Persons wishing to select and prepare fancy 
birds for shows, will not wait and run their chance of getting them by auction. When 
buyers find what they want, they will pay a good price for it, if they can get it at once. 
If not, they will go elsewhere. We nave had to refuse some excellent otters for birds 
which were afterwards sold at very low prices by auction.

Some experimental work was done in testing the keeping qualities of fertile and 
infertile eggs, and in crossing certain breeds and varieties of fowl.

Other Departments.

The usual routine of work throughout the year has been faithfully done by the Col
lege physician, the bursar, the instructor in drill and gymnastics, and the foremen in 
the different departments of the institution.
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Water Works.

■iderabh ".XTwe* UvT™2 JXSX. SiL'T.X' 1 '‘l” “d “ “»

the dwiy use of the different departments of th institution -TncT foT fTre protrotiou' 
with engine, supply pumps, fire pump, a reserv r 11 n foot • # * . . . '*»«•' pi,» £»»*U L*. Z:\ni liSÏJlî ^mPL "' the

Other Permanent Improvements.

.b= brk"hiX;°:r,h?ÊeiX™r irr aTeof two iron smoke stacks which fell from the effects Jf 10 teke the Place
to protect the milking machine • a rope drive from th 1 1 nd ,t0rm ;.R emel1 hou8e

. b.m, .ith .b.„i„gl .?=, to d,i,’e .Kitng Zhit X'J*2L“. “*

ssitwsr^c-icr«îüL f îr
thereof; iron staging aboft 3x180 fee/andSKTÏÏ to
wooden staging in the tropical section of our greenhouses and a Lfl u * d/Ca7ed
tet »'6" h“»’ ”*"• «y. b-iidtag ÆrSTtb’.^XpbïXw. pro-

V isitors.

;;m.o„dvm,n'„d°r™8 ,i= "“*>'»

X,î.r.X‘i0bXJrr",,"ü,e po,i,i“' •—w.' «p“;..“.b ".«Xk;.e“,;1i
Eastern and Western Dairy Schools.

These schools have done good work during the past vear Th» 0 . ,
being in a hne dairy section of the Province and trivinv » Innri 5" Eastern School 
the attendance in 1896 was more than coal’d 1,3 nron-Hv / d c0“rse °* instruction, 
the milk testing and butter departments Henc» ;! ,t 7 accommodated, especially in
jV bflh” “‘““H Tbe «ddition, e.ôd””"«t!om97'

r. .Va .ceK.' ‘"a i:h,thr
o,dJLXhi"M«=Tl‘.‘.d‘.«dX STL- * cra‘""1' ?“™« •!» -mm.r,to

™,K;* hJvrF
-,o “■* -» ««-"* j»“5* stjjt

which were con -

Class-Room Work.
o..d,diLclxx ^.visr 'rzr ^«rT- - —n,„.
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1. Clark
2. Craig

Veterinary S<
3. SfcCa

English.
4. Heath
5. Ross,
6. Summ

and Mathema

Gold Men 
Governor
Second S 

Reade, Toront
Roland 0 

merby, Russel 
special régulât

1. Agricu 
Vernon, Dund

2. NcUun
3. Veterir
4. Englisi
5. Mather 

brook, Fronten

Twenty-four having completed our regular course of two years, were examined fof 
associate diplomas. Twenty one passed in all the subjects and three were starred in cer
tain branches. The diplomas were presented by the Hon. John Dryden, Minister or 
Agriculture, at the annual closing exercises on the 30th June. The names and addresses 
of the recipients are as follows :

Beam, E.............
Clark, G. H..........
Craig, R. D..........
Davis, A N........
Elliott, W. J ....
Fairweather, F. H 
Heart z, W. B. G.
Lloyd-Jones, T...,
Lucas, W. T.........
Mooney, J. A....
Morgan, G. W ...
McOalla, G. B....
McKinley, W. W.
♦McMillan, M J .
Reade, J. M.........
Richardson, E L.
Robertson, T. H .
Ross, H. R...........
Ross, M. N...........
Ross, N. M .........
Squirrell, W. J ...
Summerby, W. L .
♦West, A. W ....
♦Winchester, G ..

♦To take supplemental examinations :—McMillan, in Literature ; West in 
Literature and Electricity ; Winchester in Literature.

Black Creek, Welland, Ont. 
Cainsville, Brant, Ont.
O. A. C., Guelph, Ont.
Cayuga, Haldimand, Ont. 
Seaforth, Huron, Ont.
Alma, Wellington, Ont.
Spring Hill, Nova Scotia. 
Burford, Brant, Ont.
Bailieboro, Northumberland, Ont 
Inverness, Megantic Co., P. Q.

. Kerwood, Middlesex, Ont.

.St. Catharines, Lincoln, Ont.
, Seeley’s Bay, Leeds, Ont.
. Newmarket, York, Ont.
. Toronto, Ont.
. Toronto, Ont.
. Kingston, Frontenac, Ont 
.Gilead, Hastings, Ont.
. Warrington, England. 
Warrington, England.

. 0. A. 0, Guelph, Ont.

. Russell, Russell, Ont.
Shelly Bay, Bermuda.

. Toronto, Ont.

Recipients of Associate Diplomas.

1. AndeThe examinations for the degree of B.S.A. were held in the month of May, and the 
successful candidates received their degrees at the commencement exercises of the Uni
versity in June. The list is as follows :

♦Cass, L. H....
Gamble, W P..
Hodgetts, P. C .
Macdonald, J. C 
Oastler, J. R. ..
Parker, F. A ..
Rogers, C. H ..

♦Starred in Chemistry of the general course.

2. Jarvi
Science.

3. Kenn 
Science and 1

4. Mam 
Mathematics.

5. Price 
Veterinary S

6. Ra;/n
7. Xavil

. L’Orignal, Prescott, Ont.
.Cumberland, Russell, Ont.
.St. Catharines, Lincoln, Ont.
. Lucknow, Huron, Ont.
. Featherston, Parry Sound District, Ont. 
. Bow man ville, Duiham, Ont.
. Grafton, Northumberland, Ont.

Bachelors of the Science of Agriculture.

Examiners.

The third year examinations w ere conducted, as usual, by examiners appointed by 
the Senate of the University ; and those of the first and second years by the professors 
and infctructors of the College, with the assistance of Wm. Tytler, B.A., Guelph, and 
Lyman C. Smith, B.A., Oshaws, Ont.
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department, 
the names ol 
examinations

xvi. AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.
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First-Class Mkn.

The work of the College is divided into five departments ; and all candidates who 
get an aggregate of seventy-five per cent, of the marks allotted to the subjects in any 
department, are ranked as first-class men in that department. The following list contains 
the names of those who gained a first class ran* in the diflerent departments at the 
examinations in 1897, arranged alphabetically :

First Vear.

1. Anderson, J, B., St. Marys, On*., in one department : Mathematics.
2. Jarvis, C. D., Guelph, Ont., in two departments : Agriculture and Veterinary

Science. J

ppointed by 
te professors 
Guelph, and

lay, and the 
of the Uni-

3. Kennedy, IF. «/., Vernon, Ont., in three departments : Agriculture, Natural 
Science and Mathematics.

Marshall, F. R., Westbrook, Ont., in two departments : Natural Seif nee and 
Mathematics.

itrict, Ont. P‘r*ce> JP- J-i Marsville, Ont., in five departments : Agriculture, Natural Science, 
\ eterinary Science, English and Mathematics.

it. 6. Raynor, M., Rose Hall, Ont., in two departments : Agriculture and English.
7. Eavitz, II, V,, Coldstream, Ont, in one department : Mathematics.

Second Year.

1. Clark, G, II,, Cainsville, Ont., in one department
2. Craig, R. D„ Guelph, Ont, in five departments : Agriculture, Natural Scien 

Veterinary Science, English and Mathematics.

Veterinary Science.xamined fof 
arred in cer- 
Minister or 
id addresses

:

<e,

3. McCalla, G. B., St. Catharines, Ont., in two departments : Natural Science and
English.

4. Read*,, J. M., Toronto, Ont., in one department : Natural Science.
5. Ross, II. R., Gilead, Ont., in two departments : Agriculture and English.
6. Summerby, IF. L., Russell, Ont., in three departments : Natural Science, English 

and Mathematics.
Medals.

Gold Medal.— George Bruce McCalla, St. Catharines, Lincoln, Ont.
Governor-General’s Silver Medal.—H. R. Ross, Gilead, Hastings Co., Ont.
Second Silver Medal, Equal.—E. Beam, Black Creek, Welland Co, Ont J M 

Reade, Toronto, Ont.
Roland Craig, O. A. C., Guelph, Ont., 1st in Competition for Medals W L'Sum- 

merby, Russell, Russell Co., Ont., 3rd in Competition for Medals.—Both ruled out by 
special regulations. 1

Ont
j.

The George A. Cox Scholarships. 
First Year.

1. Agriculture, Live Stock, Dairying, Poultry, and Apiculture.—W. J. Kennedy, 
Vernon, Dundas Co., Ont.

2. Natural Science.—W. J. Price, Marsville, Duflerin Co , Ont.
3. Veterinary Science.—C. D. Jarvis, O. A. C., Guelph, Ont.
4. English.—M. Raynor, Rose Hall, Prince Edward Co., Ont.
5. Mathematics. J. B. Anderson, St. Marys, Perth, Ont. ; F. R. Marshall, West

brook, h rontenaot Ont,—Equal,
'est in

■Z
L <



xviii. AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Second Year.
1. Agriculture, Arc.—Not awarded.
2. Natural Scene,.—V. B. McCall., St. Catharine., Lincoln, Ont.
3. Veterinary Science— W. G. B. Heard, Halifax, Nova Scotia.
4. Lnglieh.—H. R. Rots, Gilead, Hastings, Ont.
5. Mu'hematics. —R. D. Craig, 0. A. 0., Guelph, Ont.

Prize Men. 

firtt Year.
°nd Id Raynor ^ Dainji"9, Poullr'J< <lni Apiculture— 1st, W. J. Kennedy ;

Natural Science. —let, W. J. Price ; 2nd, W. J. Kennedy.
Veterinary Science— lit, W. J. Price ; 2nd, C. D. Jarvis.
English Literature, Grammar, and Composition.-- 1st, W. J. Price ; 2nd, M. Raynor. 
Mathematics, Boohkeeping, and Drawing— lit. W. J. Price; 2nd, W. J. Kennedy
ÿ""raf/rt7,,rarry r W'- J- Price; -nd. W. J. Kennedy ;

4th, F. R. Mat shall ; 5tb, J. B. Anderson, St. Mary., Perth, Ont. 3rd, M. Raynor ;

Second Year.
R D^Crdg<t<r' Ll f St0C^' Dair>jin9' PoullrH> an>i Apiculture— 1st, H. R. Ross, 2nd,

Natural Science— 1st, R. D. Craig ; 2nd, J. M. Reade.
Veterinary' Science. 1st, G. H. Clark, Cainaville, Brant, Ont. ; 2nd, R. D. Craig.

McOallif ^ Literature, Three», and Political Economy— 1st, R. L). Craig ; 2nd, G. B.

Mathematics. Physics, and Electricity— 1st, W. L. Summerby ; 2nd, R D Craig
Ph If R V. IT K J “ndi G B McCal1» i 3rd, W. L Summerby;
Hill. Nova seotir ’ ’ <<,U6' ; 7tb' W »• 0 Hearts, Spring

Valedictory Prize,

torv iu fTh ° . f ! otfered ann°al,y to the wcond year students for a valedic
tory address. The subject last year was «• The Live Stock Industry in Ontario ” and the 
prize was awarded to H. R. Ross, Gilead, Hastings Co Ont

Closinu Exercises.

Our closing exercises for the year took place on the 30th June. The weather was 
hne and the attendance of visitors large. The Hon. John Dryden presented the diplomas 
and spoke briefly on the work of the College. Rev. Dr. Potts also favored P 
his presence, and delivered an address suitable to the occasion.

Needs.
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Within the laet few years, large additions have been made to onr equipment and, aa 
a consequence, our work is broader and more thorough than at any time in the past ; but 
our request is still for more. The attendance of students having increased beyond our 
residential accommodation, it becomes necessary for us to consider the question of enlarg
ing our buildings. Something should be done at a^early date ; and my own judgment is, 
that it would be beet to change the present library and museum into domitories ; build 
an addition behind the present physical laboratory—ground floor for practical work in 
agricultural physics, and first and second flats for student’s dormitories ; and erect a new 
building for library and museum.

1. Permanent i
Fencing,

2. Farm ma inti
Salary ol 
Wage- 
Live 8 t<K 
Maintem 
Seed ... 
Binding 
Repaire i 
Furnitun 
Tools an 
Advertiei 
Fuel and 
Continge

FINANCIAL STATEMENT FOR 1897.

I.— Col.LKliK ExPKSHITVRK.

(a) College Maintenance.

Cath revenue
Sales of c1. Salaries end Wages $ 20,257 03

2. Food-
Meat, fish, and fowl............
Bread and biscuit.............
Groceries, butter, an 1 fruit

4,593 47 
932 60 

4,864 27 Less all a 

Sales of p
4. Boustholil Expenses—

Laundry, soap, and cleaning 
Women servants'wages..........

201 63 
1,914 40•V sh

wl4. Business i'rjiartnient—
Advert ising, printing, V>stage, and stationery oa1,148 01

bi
5. Miscellaneous —

Maintenance of chemical laboratory
“ botanical laboratory.........................................

bacteriological laboratory.............................
physical laboratory......................................... .

Library and reading room—books, papers, and periodicals
Medals ................................................. ............................................
Unenumerated............................................................................ ...

pe
pu.•

63 w<
hii
mi
ha
ok

68 SOI

Paid by fl
836,620 17

(6) Maintenance and Repairs of Government Buildings. Net
Unexpended 

proper, see Mr, 1Furniture and furnishings 
Repairs and alterations ...
Fuel .........................................
Light..................................
Water.........................................
Sewage disposal.................... 1. Permanent itn

Alteration!
2. Maintenance-

Experimen 
Foreman, i 
Feeder, w 
Teamsters 
Laborers,. 
Seed......
Manure an 
Stock—cat 
Furnishing 
Printing, p 
Implement 
Feed and f 
Contingent

6,750 00 

$43,370 17
College Revenue.

Fees................................. .............................................................................
Balance for board, after deducting allowances for work in outside departments...
Chemicals.........................
Gas in laboratories.........
Laboratory fees..............
Supplemental examinati
Oil bought by college and sold to other departments ..................
Gas cylinders sold by biological department...................................
Sale of tuberculin ....................................................................................
Sale of sundry articles—bones, second-hand stove, old iron, etc 
Balance paid by Harrison for connecting water pipe to his house 
Contingencies—breakage, fines, etc........................................................

■ ■ns

Revenue.— 
Sales of cat8,986 57

FINet expenditure of the College in 1897...................... .................................................
Unexpended balance for the year, $422.40. (See Estimates for 1897. pp. 86 and 42.)

$34,883 60

k Over-ex p«

„
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II.—Fakji Expksiutcbk. 
(«) Farm Proper.

1. Permanent improvements —
Fencing, underdrainiog, etc.

2. Farm maintenance—
Salary of superintendent...,
Wages-herdsmen, teamsters, engineer, etc 
Live stock—steer», cows, etc
Maintenance of stock.............
Seed..........................................
Binding twine....................... .................................
Repairs and alterations (including hlacksmithingi
Furniture and furnishings.........................................
Tools and implements..............................................
Advertising, printing, postage and stationery___
Fuel and light................................................................
Contingencies..................................................................

422 12
c.

441

7,734 11

*8,156 23Cat* revenue of farm proper— 
Sales of cattl* 20,257 03 24 head, mostly young animals 

—11 steers, 15,210 lbs. at 6c..... 
—7 steers, 8,930 lbs. at tc..........

859 07
760 60 
357 204,593 47 

932 60 
4,864 27 1.117 70Less all jwance in deal 7 25

Sales of pigs by auction-52, mostly young.......................................................
'' lor slaughter-12,220 Ibis, at average price of 4jo............

1 sheep by auction—27, mostly lambs, average price #8.18!, ........
' wheat—264J bush, at $1.00..................................................... _

oats—199 1-20 bush, at 40c .............................................
barley—183 88 48 bush, at 60c ...............................  ..............
peas—46§ bush, at 75c ...................................................
potatoes—161 6-6 bushels at 30 c.................................
wool—641 lbs. unwashed at 13c................................... . .................

“ hides and skins—1 bide and 8 skins........................... . . . . . .
“ milk—2,7611 quarts at 4s.............................. .........................” ’ ‘
“ hay and ensilage....................................................................
“ old fence rails and boards................................. "

service of animals—cows and pigs.
Paid by Harrison for use of man and team

201 63 
1,914 40

611

1,148 01

49
63

68
11$80,620 17 4,295 56 

*3,860 68Net expenditure of farm proper......................... .........................................
Unexpended balance for the year. $1,114.32. For full returns from the farm 

proper, see Mr. Rennie s figures in Part XI.0
5
0
r (6) Experimental Plots and Feeding.

1. Permanent improvements—
Alterations in buildings, furnishings, etc.............. ...............

2. Maintenance—
Experimentalist, salary..............................................................
Foreman, salary part of year............................
Feeder, wages..................................................................
Teamsters...........................................
Laborers....................................
Seed.......................... !... U.*!!!!.'!!!!!!!'"!
Manure and special fertilizers................................................ .
Stock—cattle and pigs for feeding ......................
Furnishings and repairs, including blacksmithing..............
Printing, postage, and stationery.....................................
Implements ................................................
Feed and fodder............................. ! ". ", "... ! * ........
Contingencies............................... .

8
6,750 00

*43,370 17 1,1

0
5
)
)
)
)
)
) 4601 1071
i 7,829 895 Revenue.—

Sales of cattle—9 head 
“ pigs—86 head

8,986 57 

$34,883 60
609 97 
621 95

1,131 92
$6,697 97Over-expenditure for the year, $299.97. (Sea Estimates, p. 37.)
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1,008 21

255 26
752 95

Salary of manager.............. ,
Stock—fi birds........................... .
Furniture and furnishings, etc
Feed, etc.....................................
Fuel and light.............................

Retenue—
Kggs for hatching—93 settings .

“ college—188 doz............
Stock sold -105 birds at 81 7-10 
18 dressed chickens....................

Unexpended balance for the year, $247.05. (See Estimates, p. 88 )

XXII. AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

III.—Dairy Department.

(fii Esperinuutal Dairi/inff.

S«i:'™Æ"^lrk'r' “,i experimenter, 9J months

Man to a«sist in experimental work, attend boilers, etc . 94 months
Assistant in chemical laboratory, en,ployed in analyzing milk, etc...............
Cattleman, milkers, etc........................................... . ...
Temporary assistance.................................” *"
Purchase of milk for experimental work..................
Purchase of cows and 
Feed and fodder.. ..

$514

278

pigs.............................................................................................

Furniture, furnishing, and repairs-new separators and vats, new chimney, etc ]
Advertising, printing, postage, and -tationery........... .......
Fuel and light.................................................. ...........
Contingentais....................

615

124

101

Retenue—
7,904 lbs. butter at 20 1 50 ...............................
13,717 lbs. cheese at average of 8*c..................
4,245 <|ts. milk at 4c ........................................
14,540 lbs. skim and butter milk at 15c per 100
8 calves..................................................
11 cows......................................... ’ "
Pigs—12.298J lbs. at 5a................
3 hides.............................

1.682 44 
1,189 65 

169 79 
21 81 
15 50 

825 00 
614 98 

10 47
3,929 59

$2,633 78
Unexpended balance for the year, $1,686.22. (See Estimates, p. 88.)

(t) Dairy School.

Wapres of instructor*. 2A months ....................
hngineer ..................................................
General helper........................................
Services of boy and board of engineer...........
Purchase of milk ...................... ................................. ’
Dairy appliances - pasteurizing apparatus, utensils, etc 
Expenses of cheese and butter judges.............................

6,212 97Devenue—
Registration fees...................
10, 94 lbs. butter at 19 4-5c..
14.002 lbs. at 8 96-lOOc.........
20,360 lbs. skim milk at 10c . 
7.750 lbs. butter milk at 16c 
Whey......................................

3.382 09
$2.830 88

Unexpended balance for the year, $249.12. (See Estimates p. 38. )

(

1. Permanent in
2. MainDnanet

Head gar< 
Assistant 
Assistant 
Teamster 
Manure . 
Trees, pla 
Furniture 
Fuel and 
Contingen

Retenue —
1,196 boxe 
Team hau

Unexjiend

Salary ol forema 
Extra carpenter :
Tools, etc...........
Fuel and light ..

Over-expend

1. College and 
II. Fanu-

1. Fai
2. Ex] 

III. Dairy Depar
1. Ex I
2. Dai 

IV. Poultiy Dep
V. Horticulture 

forest- 
5’1. Mechanical

The unexpend

l ,

IV.—Poultry Dkpartmknt.
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V.—Horticultural Department..

Gudpn, green houses. lawn, arln,return, orch.rd, forest tree plantations, etc.

1. Permtnent improvement!-new greenhouse, staging, ,minting, etc. ... ,v»
2. Mainlrnanct — .......................

Head gardener and foreman .......................
A «nil. tant gardener and florist........................................................................................
Assistant in greenhouses............................ ..........................................................
Teamster and labirers................     $76
Manure.............................................................    1.702
Trees, plants, bulbs, seeds, etc..........   00

end reP*ir*- '“^“ding implement* and fl >wer pots ! 

Contingencies............................   *>36

4.868 92Revenue—

1.196 boxes of strawberries at 4c 
Team hauling stones for Harrison, 6 hours 47 85

1 80
Unexpended balance for the year, *248 73. (See Estimates, 49 65

P. 38)
$4,819*27

VI. Mechanical Department.

Salary ol foreman......................................
Extra carpenter for erection of buildings " '

Fuel and light..............." ".".".‘.".".".".‘.V.............................

Over-expenditure for the year, «9.11. (see Estimates. 39.)

$700 00 
700 00 
60 19 
23 92

*1,484 11

Summary .

Total net expenditure in all departments-CoUege, Farm, etc.

jj- College and Government buildings
*34,3*3 60

3,860 68 
6,617 97

-,683 78 
2,830 88 

752 95

4,819 27 
1,484 11

1. Farm proper.........................
Ill Dairy De^r'tn ent°tal P'0t* end • • • •

1. Experimental Dairy............

_ 2. Dairy School........................... ........................................................................
IV. Poultry Department............. .............................................................................

' $• Mechanics! Department............................... ...............*.................. ...............

The unexpended balance *57.463 24
on the year’s operations in all departments was *3,508.76.

JAMES MILLS,
President.

REPORT OF THE PRESIDENT. zziii.
M.
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PART II.

REPORT of the lecturer

IN ENGLISH LITERATURE AND PHYSICS.

To the President of the Ontario Agricultural College :

Li,„«L L1dPbt,h.!=i0”r “ "Ï «port in th, deptttm.nti of English

English Literature.

Last year I gave rather a full report on the work in this department and as no
KtortannmaD7eatdntinitr0dhTed 'Mt year- a ^ brief reference is'all that is 
Htudv oniterat,^^ , ” l° *}"*' 0r rather repeat, that the interest in the
F sav wr Hn i K * contmuou8. and especially is this true of Shakespeare studies 
K. say writing is being more and more emphasized. Your assistant in the residence Mr
n aa£sTad8.the 688yS f°r‘he F‘rSt Y«. he reports a steady pig e» Sn! 
neatn, as and accuracy. The s une is true of the other years. Questions of the ,lav are

the8e "Hsays relating either to practical matters of the farm, or to live issues
d°I.™X„WOrr ’ ?" F“llo,i"« of th, .object. given “Z
d^T™,ld “ntf 7ÎSS” 8™" f‘" Wb~'' ‘he Kl0"d?le. •<«» -PO-. Pri-

numW™ S. of E„,, t V “J “ ““ ukr«mn, *>'• F C. H.rri.on, for th, inrg,
t"l..v 0,h„tJ 8 . " *nd 00“”'““n'« thereon, th.t hove l«,n ndded to
am now Ihli 1th ■ P l ^ A ver? ««nerous and judicious selection has been made. 1 
t,“ tea^ht» nf K1V rTh “ g°°d,list of reference works, which makes the study and

L°X m0rC "J “» k‘“ th- beginning, of

Physics.

fall ter^! Tt°. »°°V!L thl8 WOrk* wlth the expectation of finishing with the close of the

«,™. if », .h,?, s zr,T“„r.‘dh ,‘itt^hro”8h *pm °r*u °f "» "»•-
[i]1 A. C.
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it, and the result 
beneficial in close, 
Stimulant.

hime in reaching eurfi
*ater content.........

Condition after drvinj

The greater 
entage of lime h 
I inches with | pe 

pounds of soil, wi 
■effect on any soil, 
measurable effects

1. Lime incre
2. Li ne make
3. Lime make

-

Sample.

Fig. 1.
. add,tlon t0 lectui"e8 and laboratory instruction, a little independent investigation 
. as been done, as time has allowed. Following are some of the results obtained :

Thr Physical Effects of Limk ox Soils.
To determine these, zinc cylinders, as in the figure above, were nearly tilled with 

tbe soils prepared according to the description found in the following tables No 1, 2 and
filial hM°Li.reated W‘re gauz ’ at the rim >U8t above th<) holes rhe cylinders, when 
u.ied with the dry soil were placed in water just deep enough to cover the rims ; and the 
water rose to the surface by capillary action. The water-coefficient is

The volume of water taken up by the soil 
The volume of the soil x 100.

STimn in reaching «url
Water-content.........

>n<iition after dryin

a AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

The Second Year work remains much the same as last year Three lectures a week
branchTof 0n phanies 4 very imP°rtant part of the instruction in this
is / 1 hd U Pract!ca1' te'ng investigation of the principles of machines, and

L ‘,tern?°nfl' iR ad,Hti0n t0 tbe forenoon lectures. I have also
ncluded in .he fall terms work practical instruction in measuring land areas chaining 

levelling for drams, and allied subjects I am doing my best to give the class a comnle&
attention P^ct,cel m8truction, but find it rather difficult to give them sufficient personal 
attention since part of the cla a is in the field chaining while part is in the tabora
hemTml?yell0fn “ech“,caI aPP,iancea there. However, I have succeeded in keepirg 

them employed for two afternoons a week since the opening of the term .-d expect to
and bT^1 Dear ,During the Winter te™' hydrostatic, Lrmcdyn^mic
^D^n^terro ^l***!**"* ■,W1 be d,8cu^d ‘Y>d specially applied to Soil Physics/ In the 
feeconVYwr tnClty ** URUa ' The Th"'d Year C0Ur8e ia an extenaion of that of the

The numeric»' ,ei 
for examinai on

"Time in reaching >»r 
Water-content .... 
Condition after dryii
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The greater the amount of linn used, the greater the effect; and a small per- 
•entage of lime has only a proportionately small effect. To lime one acre to a depth of 
P inches with i per cent of lime by weight, that is, one pound of lime for every 200 
Bounds of soil, would require 2 tons. That quantity would have a veiy considerable 
♦ttect on any soil. In our experiments we used larger percentages in order to obtain 
Measurable effects on small lots of soil. The conclusions may be staged thus :

1. Lime increases the water capacity of all soils.
2. Li ne makes clay more friable and sand more adhesive.
3. Lime makes clay more pervious and sand more close.

■ It must be remembered that while the physical action of lime is thus beneficial, it 
fcas also a chemical action in setting free the plant food in the soil. Since heat is a most 
active agent in the decomposition of manures and vegetable matter generally in a cold 
«lose heavy clay soil this decomposition may not proceed fast enough for the use of crops! 
•nd hence a httlelime is very beneficial both physicallyandchemically. Butinawell drained 
end warm sandy soil, this decomposition generally goes on fast enough ; and here lime 
may be an injury, since it may decompose the plant food faster than the 
K, and the result may be 
bénéficiai in close, clay so 
«timulant.

crops require
impoverishing of the soil. Lime, therefore, is most 

since it is to be regarded not so much as a food, but as a

Bime in reaching surface..
Water-content..................
Condition after drying .. .

10 minute*. 11 mintito*. 
35,9 IS minute*. 23 minute*. 

40 5 .
80 minutes. 
12.8 ' .

t/uite adhesive
...,| 86%.
.. . I Friable.

Time in reaching surface
Water content ................
4 mdition after drying .

24 hour*. 
50.9 .

| Very hard.
5 hour*. 
51.1° .
Friable.

Table .1,

Lime .5 , 
Sand 99.5

Lime 1 . 
Sand 99

Lime 2 . 
Sand 88° ,

Lime 6%. 
Sand 94

Lime 10)., 
Sand 90 .Sample.

Clay 80° . 
I Humus 20°

Clay 90}, 
Lime 10} .Clay.Sample.

I

--

►
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sics. In the 
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The numeric»' «suits are given in the tables. Two kinds of clay were used both sent 
for examinai on by Mr J. J. Devitt of Freeman, Ont.

Talde l.

Clay 80 . 
Humus 20

C ay M> . 
I. n ■ 20

Clay.Samplo.

■Time in reaching -urface
Water-content .............
Condition after drying ..

. | 9 hours. 

. | 50.4° . 
Hard.

12 hours. 
59.8 .
Friable.

34 hour-. 
51.7
Very fliable.

Table 2.

[A

26 hour*.
86.6°'.
Medium.

y

A

W

« 
■



4 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Experiments in Capillarity with Lonu Tubes.

Figure 2 end table 4 contain marly all the information needed regarding this 
experiment. It ill antra tea chiefly the movements of soil-water in diflerent strata of the 
toil. The only diflerence in the three samples is the amount of humus contained, 0-6 inches Semple.

2 days.............
8 days .............
4 day*.............
6 days.............
6 days ..........
7 days .............

Table No. 
diflerence being 

ldepths of the
1. The capi
2. The puri 

the standing wa 
tinued their acti

SMB sai

X

X
3. The fartl

m
of water.

4. The fine 
samples.

Varl

I During the 
C. Wilson, a seri 
v ater throughou 
Two lots were ta 
lot below the firs 
and the percenti 
once a week, wit! 
of rainfall and the 
The subjoined m 
Stop reft r to the c 
ventage by weigh 
30th, in 100 pi ui 
subsoil, on the sa 

•|uurface, and the 1
Our determii 

'■was sown. The 
^drying of the surl 
■water, while the 
however, since, it 
subsoil in proper 
Shows, the moisti 
and to capillary 
Indicated by an 
|lpell is as clearly 
jdaily variations, 
June 4th. quite i

U1
Fig. 2.

being well supplied, as it is surf soil, G-12 containing a little, and 12-18.none at all. 
i wish to draw attention to (1) the rate of movement of the water, »nd (2) the amount 
ot water retained by the soil in each tube.

Table Jf.

Sample. Liam. Loam. Loam.
Location...................
Depth from surface 
Height of water 

reached in 
tube in

Expl. Field. 
0-6 inches.
9 inches.
15 5 inches. 
20.5 inches.

Expl. Field. 
6-12 inches. 
11 inches.
17 inches.
21 5 inches. 
48%
42 S'
42 T%

Expl. Field. 
12-18 inches. 
14 inches.
25 inches.
35 inches. 
39.4%
39.7%
89 6%______

1 day 
4 days 

11 days
1

Water 1 
content > 

in )

1 day. 
4 days 

11 davs

«[■■

4!l
46" ’

V Ix.

.
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Average.

26.96 , 27.88
27 36 » 98
27.01 27.10
20.4 27.44
20 4 27.24
20.4 27 5
20.76 27.6

2 days.. 
8 days.. 
4 days 
6 days
6 days
7 days ..

. 25.08 in. 
25 52 in. 
20 in.

. 20 6 in.
. 26.6 in. 

20 6 in.

Variations of Soil Moistvrk through May, June and .July.

i ™?iUrlDK the.mon,tha M»y. June and July, I conducted, with the assistance of Mr. A. 
a Yv ilson, a series of experiments with a view to determining the variations of the soil- 

1,8 , throughout the season. The samples of soil were taken from the College corn field 
wo lots were taken at each test one lot being to the depth of 9 inches, and the second 

at below the first to the depth of 18 inches from the surface. The samples were dried 
nd the percentage of water determined. This was done at stated intervals, generally 

once a week, with occasional,/ an extra test when a heavy rainfall occurred. The amounts 
of rainfall and the temperature readings were obtained from the Experimental Department 
J he subjoined map indicates graphically the moisture variations. The figures at the 
top refer to the dates at which the teste were made and the a at the left indicate the 
centage by weight of water in the soil as it came from the field. For instance, on June 
10th, in lOO piunds of surface soil there was 27.4 pounds of water, and in 100 pounds of 
ubsoil, on the same date, there was 17 pounds of water. The upper curve refers to the 
urface, and the lower curve to the subsoil.

per-

lowever, since, in a state of equilibrium the surface soil contains more water than the 
lubsoil in proportion to the amount of humus contained. Hence, as the diagram 
ihows, the moisture content of the surface rose, due to percolation of rain from above 
ind to capillary action from below, while the subsoil lost. Eich rainfall is clearlv 
ndicated by an upward shoot of the curve belonging to the surface, and a dry hot 
pell is as clearly indicated by a drooping. The surface is of course subject to greater 
laily variations, while the subsoil pursues a more even tenor. Between June 2nd and 

4th. quite a heavy rainfall occurred (.81 inch), and we see by the diagram that

-18, none at all. 
'2) the amount

Loam.

i. Ex pi. Field. 
12-18 inches.
14 inches. 
25 inches. 
35 ini hes. une39.4 , 
39.7 
39 6%

deplhsnoftheirK “Tld"™1 nf*?"” “K!^wn"yinBr^droft0soil! frornTdifferent 

depths of the same field. The following conclusions may be drawn :
1. The capillary action was at first more rapid in the pure sand .

water, the slower is the capillary movement 

LmpLThe fiDe C,ay EOil ab80rba ab0ut 35 Per cent- more water than either of the other

con-

3. The farther from the level of free
'of water.I

To6/« .5.

I regarding this 
mt strata of the
ained, 0-6 inches

Height of water reached 
in tube. YVater conte nt 

jier cent.
Sample. Samp’ePure

saud.
Clay
liuim. Pure

-and.
Sandy Clay 
soil. loam.

ENGLISH LITERATURE AND PHYSIOS. 5rARM.

Sandy
toil.

18.S8 in
11.6 in.
20 in
20.6 in.
21 in. 
21.8 in.

*
*

»>

I

4

I

5M
œ

»"
ae

5 
• ?»

??
■.

ss
gs

rs
ss

ui



the subsoil fel 
to changes in 
inches. This 
to percolate i 
variations as 
corn—2C tom

8Z

it
The high 

atively low tei 
even after, is q 
consulting Mr 
June 7th, 8th 
rises in both t 
from the

[S to
ht

\ re:e
added to a big 
considerably, a 
May 22nd doei 
capacity for m 
soil than the si 
much more he

vC :œ
8

Q to9
oc/ Q ooe

Z_ more rapid co<
On July : 

country. Our 
contained mon 
indicates.

tX > ><5, >
\OC

.> IT)

tx to
»

It cannot 
there is a total 
these results a 
with your ap| 
wherein the qi 
diflerent soil c 
and diflerent < 
operative assis 
next season fr< 
weather and si 
in Ontario, an 
«if great practi 
ally if conduct 
ment Station 1 
1897, under vi 
similar for the 
done until quit 

Last May 
the district of 
favorable condi 
them for analyi

Ct

O91

e... o

[
5c
$

9Z.

x Examinatigc

/
The saropli 
1. Surface 
*2. Soil froi 
3. Soil froi

cn rtOi<xn,f>(-NixrNCN

'H
Z -

” S
U

BS
O

IL

X S
A

TU
R

A
TE

D
 PO

IN
T 

O
F 

SU
R

FA
C

E-
JO

-7

6/ 
4-

bb
-

bO
-b

h5
-7

50
-8

TE
M

PE
R

AT
U

R
EI

M
IN

7s
y

7*
-3

70
-2

6 
8V

A
V

ER
A

G
E

2 8
5

/•o
y

■0
2

2 
2

R
AI

N
FA

LL
 -9V

D
O

 L*
CO

 
-î*

JU
LY

JU
N

E
M

A
Y

o

*

r

¥r

z



1

ENGLISH LITERATURE AND PHYSICS.

the subsoil felt the effect considerably. Elsewhere, the subsoil was but little resnonsive

corn—20 tons
as great 

by the yield ofpir acre.
The high moisture content from June 4th to June 8th. accompanied by a comnar 

atively low temperature, made the soil both wet and cold. Corn while germfuatinn^d 
even after, u[quite susceptible to cold, and on this occasion the corn did*not sprout On
JuT-th8s>hr' vCOrd °.f the TkHOD H wo,k- 1 Iesro th»t the corn was re sown on
June <th, 8th and 9th. From June 9th to 16tb, with onlv a slight rainfallu" *u;f*r *;d ,b' "Sr* Tb'-v ,,re '«a. * •» i»mÏWJ5ï
IdZf th f ” fundof wat«r below. After the 16th, the continued dry weather
S5d£wî g.n e7er6ttUre:, SUCCeeded reducing the moisture-content of the surface 
considerably, and the subsoil curve droops sympaiheticallv \t no nnint after i May 22nd does the surface curve fall belofth.t oRbe subsci ^ ab°Ut
capacity for moisture of the surface. q , .. This is due to the higher
«" ».» theiubsoil, „d„, b. „„ .l-f* <*

susrxs ipr„d 01 ireu - *—•«—
On July 26th, the big rain began, which did such damage to crops throughout the

zïïl rr “,,c,"dt1 °°ju,r 28th- “d « y»,h*" “ “>■ °< -h» ■«- «M, M., 19», »,

It cannot be claimed that these results are of any great immediate imnortance «inné 
there is a total lack of comparison between different conditions. There is however in 
w^th I “ clear ,ndlt;alion of "hat might be accomplished in this direction I in£nrf
w th your approval, to suggest a senes of experiments to the Eiperimental Union
diflerent he7qUeS?>° °f Ti- moUture 8tud‘ed under different conditions viz'
iid Tl e C0ndltl0nT8: d:fferent weat‘‘er condition,, different mMkois of cultivation 
and different cro/w. The last two conditions can be inv«stigated locally without co’ 
operative assistance, and I hepe to be able to institute a .esearch along these lines 
next season from experiments to be made at the College Tn 1068
m Ohntariml "U.?°nditioDF’ 8a“Ple8 o{ »’« may be sent from representative d/sfricU 

tario, and the amounts of moisture determined here. I am positive that results 
"f great practical importance may be reached by such a series of exi„-,im,„, re8u,ta
m yntisL°indUCied tl,r°Ugh 8 ,6rm °f *“»■ Th® work ,s qu^
™897 h“ 8eDt ,n. a,bul*etin "howing the determinations for one month 'jm
189 , under various methods of cultivation. Washington has done some work v
do™ "offl “d 1#96, bUt n°“’ °f ,h°" pl‘C“ h" h-on

», aT t

Examination ok Soil from Lake Temiscaiiikg

of Stouffville.
Mr. Joseph Steele,sent BY

The samples sent were three, namely :
1. Surface soil from which one crop had been taker,
2. Soil from the root of an upturned tree.
3. Soil from a depth of five feet.
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8 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Sample 1 and 2 are practically the aime in composition, with the exception that the 
■uiface soil contains more vegetable matter. A machanical analysis of the surface soil 
was made, with the following result, side by side with a similar analysis of a sample of 
sandy loam taken from a cornfield at the College farm.

It shoul< 
ago at the Oh 
may be fount

I-ake Temincaming. 
.29 percent..

2 63
3 70 
571 
8 03

79 64

College.
.32 per cent. 

1.50 
29.06 
24 67 
21.35 
23 10

Grave)...................
Coarse rand.........
Fine sand............
Coarse silt...........
Fine silt................
Clay......................

The amo 
property. It 
water and pla 
of water retai 
such ax a rain 
free to drain i 
will represen*

Lake Tei 
College 5 
L. T. (fr< 
College ( 
In ‘his r 

taken for sur

• I

«I

• «

It it evident from these figures that the sample in question is a very fine clay soil, 
tie College sample, the rat four subdivisions—gravel—coarse silt—are almost entirely 

composed of quartz, lookin like small bits of granite, while in the Temiscaming sample 
there is scarcely a trace of quartz or rock. The coarser parts of this soil may be resolved 
into two, some woody matter being undeconqiosed humus, and some yellowish grains, 
whish when rubbed slightly, pulverized quite easily. After the first analysis, these 
coarser parts were pulverized, and the finer particles washed away. The coarse residue 
consisted almost entirely of woody matter. So that, while the Lake Temiscaming soil 
contains a small percentage of coarse parts, these are not rock or quartz, but clay forme d 
into lumps containing a trace of iron oxide. The soil is then a tine, white clay, practi 
cally free from rock or quartz. ' *

By textu 
cultivation, 
easy to work ; 
judging from 
born clay. T 
saturated and 
treated, would 
an easy presse 
and if drainag 
sufficient quae 
regard to baki

Further, 
is no exceptioi 
close. But it 
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make it tracta 
system of draii 
clay expands e 
the soil. This 
trict state that 
but little diffic

Another t 
from the lake e 
in foundation i 
decomposed, 
friable and p; < 
virgin soil. 1 
years of liberal

Another conclusion drawn from a comparison of the two soils is the relative quanti- 
ties and the condition of the humus, or vegetable matter, contained in them.

If drainage conditions are favorable, there is nothing wrong with soil that has a good 
supply ( f humus in proper condition. Now, in the coarser parts of the College sample, 
there was only a trace of black specks, or humus. In the finer parts, however, the dark 
color indicated an abundance of well decomposed humus. In the Temiscaming sample 
the finer subdivision, clay and silt, was almost white in color, indicating a lack of 
humus. The coarser parts, as stated above, were mostly composed of woody n. alter. As 
to the total humus content, a comparison of the colors of the two samples clearly indi
cated that the Temiscaming sample is not so well supplied with humus as the College 
sample. I was unable to understand this at first, as the Temiscaming soil is practically 
a virgin soil, and should be rich in vegetable mold. I have learned, however, that the 
surface was burned over no very long time since, and possibly the humus was burned out 
then. It is not. meant by these remarks to convey the impression that the soil in ques 
tion is at all impoverished, but simply that there is no very large reserve fund of fertil
ity which can lie drawn upon by crops for years to come. A good system of farming 
such as is necessary in this part of Ontario, had better lie applied at Lake Temiscaming 
from the beginning Then the soil will be in a better condition in ten years than it is 
now. It should give very good results from the start, judging from the physical analysis 
given above and the chemical analysis given below. Only the principal ingredients re
quired by crops—phosphoric acid, potash and nitrogen—arc; given, and side by side 
given the proportions required to constitute a fertile soil.

are

Lake Temiscaming.
................... 292

1.98*"
Req’d for fertility.Phosphoric acid

Potash...............
Nitrogen...........

It will be seen that the sample in question exceeds the requisites for fertility in 
phosphoric acid by 46 per cent., in potash by 98 per cent, and in nitrogen by only 6 per 
cent. The nitrogen is furnished principally by decomposed vegetable matter, especially 
clover and peas. A crop of clover would improve the condition of the soil, both in ferti- 
ity and texture.
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ception that the 
the earface soil 
of a sample of

It should be explained that the chemical analysis given above was made two years 
ago at the Chemical Department, from a sample of soil sent from the same district It 
may be found in the College report for 1894.

Water Capacity.:e.

r cent. The amount of water that soil hold in suspension is another important physical 
property. In ordinary seasons a high water capacity will secure a plentiful supply of 
water and plant food tor growing crops. The figures given below represent the volume 
of water retained in a known volume of soil, say a cubic foot, under natural conditions, 
such as a ram fall. The soil is saturated to determine these results ; while the water is 
free to drain away below. If the volume of soil used be represented by 100, these figures 
will represent the maximum volume of water retained by it.

Lake Temiscaming (surface soil) 60% water capacity.
College 56.5 water capacity.

can

y tine clay soil, 
almost entirely 
seaming sample 
nay be resolved 
llowish grains, 
analysis, these 

i coarse residue 
■miscaming soil 
>ut clay form« d 
ite clay, practi-

L. T. (from root of upturned tree) 53.7% water capacity.
College (9 inches below surface) 50.4% water capacity.
In ‘his respect, then, the sample is considerably above the average, which may be 

taken for surface soils at 51 and for subsoils at 44.

Texture.

By texture may be understood the mechanical condition of the soil while under 
cultivation. It may be viewed from two points : First, whether or not it is friable and 
easy to work ; secondly, whether or not it is impervious to the water. As to the first, 
judging from the firmness of its composition, it might be supposed to be a stiff and stub
born clay. To test this some of the soil was formed into a mould, then thoroughly 
saturated and dried while in that form. Many clays, especially the red clays, when thus 
treated, would require a hammer to pulverize them. This soil, however, pulverized with 
an easy pressure of the thumb and finger. So that for clay soil, it is exceedingly friable ; 
and if drainage conditions are favorable, as I understand they are naturally, and if a 
sufficient quantity of humus be preserved in this soil, there will be no difficulty with 
regard to baking or becoming difficult to work.

relative quanti-
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Further, through all soils of tine composition the water moves slowly, and this soil 
is no exception to the rule. The subsoil from five feet below the surface is especially 
close. But it dees not present any greater difficulties than the average clay soil, so far as 

be judged by laboratory examination. It is only a question of sufficient drainage to 
make it tractable. The alternate wetting and drying that takes place under a good 
system of drainage, either natural or artificial, will keep even a clay soil porous, since 
clay expands when wet and shrinks on drying, thus leaving pores or openings throughout 
the soil. This applies both to the surface and to the subsoil. Reports from that dis
trict state that natural drainage is all that can be desired, 
but little difficulty, either in working or draining it.

Another sample of soil was sent later by Mr. Steele, taken from a spot six miles back 
from the lake where the previous sample was selected. This last sample, while the 
in foundation as the first, contains much more humus, and the humus is much 
decomposed. The sample is better adapted for immediate cropping, and is much more 
friable and p orus, and altogether approaches more nearly to the condition of the ideal 
virgin soil. It presents the appearance that the lake sample should present after 
years of liberal manuring and judicious cultivation and cropping.

can

If so, the soil will present

same
more’d for fertility.
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Nekds of the Department.

The quarters allotted to the department of physics two years ago seemed ample at 
that time. Since then, however, large additions have been made to the course, especially

r
f

A v

4

r

4

I



10 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

The disc 
important fr 
as possible, i

“ «'traction. This fact, added to the increased attendance, both in the second
and third years, has made the physical laboratory too small. What we need now is m 
the present room fitted up for laboratory instruction alone ; (2) a new class room • (3) a 
new room for experiments and station work. ’ '

JifiBny S.UU05 7°,k ie *.° be carried on, such as I hsve suggested, in connection with 
the soil-moisture determinations, an allowance for a fellowship in physics or other assist 
ance s needed^ Without assistance I cannot carry on this work, no, can I Z suftTnt
rîSeÏZ? U>|thKiat^drn,.S m their Poetical work throughout the year. Mr. A C Wilson 
rendered valuable help last year, while he was concluding his third year cource and after 
ward during the summer. If provision can be made for permanent Ls^ce in Z
K.‘“f<ïïâ"Î^Knl' 1 b°P'’ "nd" ,U|1 ""le c»"'8« »«d to the

- » S^ssvssa1 raai'SEfis*ly to present the sul ect of electncity with much greater clearness and .fleet ,nd to 
01 ^ œ”e "l™bk "d £

Respectfully submitted,
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REPORT (»F THE

To the President of the Ontario Agricultural College :

Sir,—The time at which I should write the report of my depat tment finds me pros 
trated upon a bed of illness, utterly unable to give a statement of the work of a busy 
year with that fulness it demands. From the 5th to the 26th of January, my time was 
completely taken up attending Farmers’ Institutes. I was at seventeen, and delivtred 
forty-five lectures upon topics relating to agricultural science. When spring opened, the 
work of answering inquiries began, and 1 may say that more information has been sought 
during this year by farmers, fruit growers, and others than during any previous year of 
my connection with the College. Hitherto it has been customary to give a list of the names 
of insects, weeds and fungi identified, with the object of educating, as far as possible, the 
farming community with regard to the common and scientific names of the foes which 
prey upon the crops of garden, orchard and field. This yea 
to omit this list.

On June 9th, I was requested by the Honorable Minister of Agriculture to proceed 
to the Niagara district, where it was reported that the San Joui scale had appeared. The 
infested orchard was that of Mr. Thonger, near Niagara-on-the-Ltke. Delegates from 
Jttawa and from the bruit Growers’ Association met at this place on June 19th, 1897, and 
examination of the trees soon revealed the fact that they were undoubtedly infested with 
this serious insect pest. I had scarcely returned to the College when I was again 
requested to go, in company with Mr. Orr, to the same district and examine, as far as 
possible, to ascertain if the scale had attacked other orchaids. After travelling from 
place to place for several days, we returned and submitted our report to the Department 
of Agriculture. It was now seen that this work would be sufficient to occupy much time 
and Mr. Orr, who had charge of the experiments in spraying under the Agricultural De
partment, was appointed to look into the matter thoroughly and to ascertain, if possible,
to what extent t e insect had appeared in the Province, and also to find out whence it 
came.

have deemed it expedientr we

I prepared at that time the following bulletin, with the object of giving at clear, 
simple and conçue a description as possible of the life history of the insect

THE SAN JOSE SCALE.

(Aspidiotns perniciosus)
The discovery of the fact that the San Joie Scale has appeared in one of the most 

important fruit growing districts in Ontario demands that we furnish, at as early a date 
as possible, information regarding its habits, etc. For the past four years it has excited

[11]
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12 BIOLOGY AND GEOLOGY.
A

much alarm among fruit growers in the Eastern States, and a wealth of literature has 
been published concerning it, so that all information needed is readily obtained from the 
nume rous bulletins already issued from the Agricultural Department at Washington and 
experiment stations in the United States. No insect is more fitted to menace the fruit
growing interests of our Province than this San Joed Scale.
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San Jotv Scale, female enlarged, and part of infested branch (life size).

1. It possesses marvellous powers of reproduction. A single female that bas 
wintered over may be the progenitor of millions in a single season ; some have computed 
that her progeny may reach the incredible number of 3,000,000,000. There may be four 
generations in a season, the adult females of each giving birth to living young for five or 
six weeks, the progeny of these bearing young when about thirty days old. Each female 
brings into existence 100,500 insects during her lifetime. Thus it will be seen that a 
great confusion of generations will soon exist, as there may be upon a plant at one time 
the young of several generations.

2. Infested young trees perish in two or three years.
3 The range of food plants is extensive, and all parts of the plant may be attacked_

leaf, s*°tj, twig and fruit. The scale has been found upon the peach, pear, plum, apple, 
cherry, apricot, quince, currant, gooseberry, raspberry, rose, hawthorn and even elm.

4. The insect and scale are exceedingly minute. The scale is often much the 
color as the bark of the infested trees 
diameter, and are thus almost invisible to the naked eye.

5. It is readily introduced by nursery stock and fruit from infested trees.

Although first observed in 1893, it has now been located in Alabama, Florida, 
Georgia, Louisiana, Virginia, Delaware, Idaho, Indiana, Massachusetts, Maryland, New 
York, Ohio, New Jersey and Pennsylvania ; in 1894 it was reported in British Colum
bia ; and now, unfortunately, in June of 1897 we have to announce it as present in 
Southern Ontario. Some specimens are reported to have been found last winter 
Chatham.

same
Most are less than one-sixteenth of an inch in

near

The general consensus of opinion, after much investigation, is, that it came originally 
from Oalifornia, where it was noticed as a pest in the San José Valley as far back as
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1873. In 1880 Prof. Comstock described it, and named the insect Antidiotv* ps,rniei- 
account of it. serious character as a scale. It is believed to have been intro-

2taUtt.ne SiW T^l1 by Jeuey nureeriM-0”e at Burlington, the other
at Little Silver. These firms imported from the San Joe,= Valley a variety of Japanese
f Kelsey, which was claimed to be curculio proof In 1889 or 1890 the first
JLr0mtiht8 ,™porta,t,on h^an t0 1,6 distributed, and in August of 1893 the San 

Joee Scale washrst observed on the eastern side of the Rocky Mountains. It was lo at-

sVirgini- -d *■
. n 1 ^ wor,k of distribution the insect itself can do but lRUe, as it is quite helpless 
to move from place to place. Its life of active movement is very brief—a few hours at 
the most a day or two. It moves only a few inches from its birth-place then settles 
becomes covered with a scale, and in the case of the female, remains fixed for life, and begins
oMhenl* yt°Ung m 'Ï th,rty ,day8- After becom*n8 fixed, it lives by sucking the sap 
of the plant upon which it ,s located. The males have wings and may fly about at
maturity, but the females are always wingless. During the few hours or days the tiny 
hce are moving about, they may get upon birds, such insects as ants and small beetles7 
and by them be carried to other trees. One observer has noticed that in infested districts’ 
the scale is often more common near a bird’s nest. As trees in a nurLry grow clceS 
together, they present favorable conditions for being infested. Fruit from infested
Ippra™»7 S solemn ”T 1 1 wind “V «*» spreading these insects that 

, -, • comparatively helpless to travel by their own efforts. Thus birds
in,eited ,m”wi *" “

The nearly fully grown insect passes the winter beneath its wax like scale About
X mVvM; t0rhPP,ar’ 88 >XCTUlr?8'? min,Ute’ 8ix legged i,,aecta-like yellowish 
specks moving about. They creep about only for a few hours, at most a day or two then
settle but a few inches from their birthplace, and become attached to the spot, from winch
Ws h8 neVe,:( ,m0Ve' Duri“S their sedentary life the females lose thdr eTraand 
legs, and have neither eyes nor wings. The males, however, have legs, feeler, (antennæ)
nïpple’in Zœntre Th”i The of the « ci; cular, with a small
and mà! be of ï V" ,rom a ,twel,tl! to one twentieth ot an inch in diameter,
mak isttatiS ï! Centr,e PaP y^ow^rblackiTtlot6 The”.«ko" Îhe

he case with s«le insects, such as the oyster shell and scurfy scales.7 She mal brlng in 
ZaduksTage0™ l° 500 y°UDg du'ing the 8ix weeks ofh,'r exi"tence afte? reaching

weekJhaen™Seme,!le7,«P “JT* “ 7eek 8°°ner than femalef'' the taking about five
From T U m®rge from their scales as exceedingly minute two-winged fly-like insects 

rom June, when the young appear, a constant succession of generation, is observed.

after they8<)ome into^existenc#11 ^ » w»*y "cretion which commences soon
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Bordeaux
Mixture.
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stained deep red or purplish. Where the scales are few the purplish ring surrounding 
each is quite distinguishable.

Remedies. The remedies for this scale present three forms : Corrosive washm, such 
as whale oil soap ; /penetrating substance*, such as gases or kerosene emulsion ; and varnishes 
or resin washes which cover the scale so as to prevent the escape of the young.

1. The use of hydrocyanic acids, or the gas treatment, is very effectual, but it is only 
practicable in certain cases, especially in the treatment of imported nursery stock. The 
following method is given in Bulletin 87, of the New York Experiment Station, Geneva : 
“ This gas is lighter than air, hence will work better if the generator is placed below the 
pile of trees to be treated. A convenient way would be to make a rack a little less than 
six feet long, five feet wide, four feet high. The bottom of the rack could be made of 
loose slats raised a few inches above the ground to allow room to place the gas generator 
under the rack. When the rack is filled with trees, a piece of gas-tight canvas thrown 
over the whole and fastened down at the sides by throwing dirt on the margins would 
complete the appiratus. One side could be left open till the water and chemicals are 
pi a. ed in the dish and the dish slipped beneath the rack. This gas is a deadly poison, 
and great care should be used not to breathe it while placing the dish under the rack.

“ To generate the gas pour three fluid ounces of water in a glazed earthenware 
vessel, to this add one fluid ounce of sulphuric acid ; place under the trees and then add 
one ounce by weight of fused cyanide of potassium. This will make gas enough to fill a 
space of 150 cubic feet.” An houi s exposure will likely kill all the scale insects.

2. One of the most effectual remedies, and one readily applied, is the use of whale- 
oil soap, two pounds in one gallon of water. Apply this in the fall just as the leaves drop 
ofl', before the scales harden, and again in spring just before the trees bloom. Some re
commend a weaker solution in the fall, one pound to one gallon of water, then just before 
the buds swell in spring, the stronger solution, two pounds to one gallon of water, Even 
the use of common soap has been followed by good results, but whale-oil or fish oil soap is 
preferable. Kerosene emulsion diluted with nine parts water, or whale-oil soap, one 
pound to four gallons of water, is good for summer treatment, as soon as the lice are 
moving. Three or four applications of this, at intervals of ten days, will destroy many in
sects, but as the females are continually producing young throughout the summer, the 
spraying should be kept up to be effectual. Fall or winter treatment with strong solutions 
is decidedly the most successful.

3. Pure kerosene is destructive to the scales, but will kill the trees unless great care 
is observed in its application.

The use of resin washes, though successful in California, has not given very decided 
results in the east.

There are two enemies to the scale among insects, both of which are reported to aid 
very materially in keeping the scale in checK. One, the “ Twice-stabbed Ladybird ” 
(Chilocoru* bivulnems,) is very common on infested trees, apparently feeding upon the 
scale ; the other is a chalcid parasite (A/àelinus fuscipenius).
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Suggestions.

1. Examine carefully sickly trees and trees or scions brought from nurseries in 
infested districts.

2. If only a few trees are infested, destroy them.
3. Trees infested, if well cut back and treated with whale-oil soap, as directed, may 

be largely saved.
4. Orchards set out within the last six years with trees from infested States, may be 

suspected. They should be carefully examined.
5. Examine fruit from infested localities
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I also prepared last spring a bulletin on spraying. It is as followsss great care

very decided INSTRUCTIONS IN SPRAYING.

ported to aid 
I Ladybird ” 
ng upon the

Solvtions Recommended.

>Bordeaux | U°PPer sulphate
Mix to re. I kV”6 ^fre1*) • • • 

( Water .............
4 pounds.
I

40 gallons.

f - ss* esta
TeV»"X‘‘if o. The, .1, a. ,™ ,/d .dd the Æï

*
nurseries in

Warm water will dissolve the copper sulphate more readily than cold water If 
he lime is at all dirty strain the lime solution.

If the lime is good the above amount is likely to be sufficient. It is an easy matter
estkn°Thi0W ,me 18 fC<1Ulred b* usinS what ie te”ned the ferrocyanide of potassium 
*•*;. ™\8 8"b8taDceJcan bf g®» at any druggist’s, and very little is required 
« nil b?tt *e ~e°r and get lt fillcd Wlth 8 saturated solution of this compound, i 
s not plenty of lime in your mixture, a drop of the test added t> it, turns brown.

f
lirected, may

ites, may be
Take a 
If there

Add
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more lime and stir. As soon as the test fails to color in coming in contact with 
mixture, it indicates there is sufficient lime present to neutralize the eflects of the 
sulphate. Use wooden vessels in preparing the Bordeaux mixture.

Ammoniacal

your
copper

Apple.
worm, apple 8)

First spr 
mixture) whet

Second sy 
Third spr
Fourth ai 

■ifteen days, if

Pear. Z

| Copper carbonate...............................................................
Copper Carbonate Ammonia sufficient to dissolve the copper carbonate. 

Solution. ( Water ...........................................................

1 ounce.

10 gallons.
This solution is not much used, and is recommended only in cases where the fruit is 

so far advanced that it would be disfigured by using the Bordeaux mixture.

Paris Green | Paris green 
Mixture, i Water ....

................ 1 pound.
200 to 300 gallons.

Use 200 gallons of water in a mixture for apple trees, 250 for plum trees, and 300 
for peach trees. When Paris green is added to Bordeaux mixture, so as to form a com
bined insecticide and fungicide, add four ounces to every 40 gallons of the Bordeaux 
mixture. Plum. C

| White hellebore (fresh) ....

I Pyrethrum powder (fresh) .
I Water.....................................

1 ounce.
3 gallons.

1 ounce.
4 gallons.

Hellebore.
First spra 
Second spi

Pyrethrum. I fallen.
Third rpri 
Fourth sp

Peach. 
First and 
Third sprt 
Fourth sy 

• fruit with Bon

Cherry.

First spray 
use kerosene cr

Second spi 
Third spra

Grapes.

Kerosene | Hard soap 
Emulsion. | Coa/dl

£ pound, or soft soap 1 quart.
......................   1 gallon.

........................................ 2 gallons.
After dissolving the soap in the water, add the coal oil and stir well for 5 to 10 

minutes. When properly mixed, it will adhere to glass without oiliness. A syringe or 
pump will aid much in this work. In using, dilute with from 9 to 15 parts of water. 
Kerosene emulsion may be prepared with sour milk (1 gallon), and coal oil (2 gallons), 
no soap being required. This will not keep long.

Notes.

1. When there is danger of disfiguring fruit with the Bordeaux mixture, use the 
ammoniacal copper carbonate solution.

2. Experience in spraying during the past two years indicates that it is best to use 
the combined insecticide and fungicide, commencing as soon as the buds begin to swell, 
again when the leaves appear, and continue it at intervals of 10 to 15 days, until the 
trees have been sprayed 3 to 5 times, which will depend upon the weather. In the case 
of a rainy season, it may be necessary to spray at least five times, while if dry, and the 
mixtures have been allowed to remain on the foliage, then three or four times may be 
sufficient.

First spra
diameter.

Second spr 
Third and 
Paris greet

Raspberr'

In no ca‘e spray while the trees are in bloom, but immediately after.
3. The combined insecticide and fungicide, containing Paris green and Bordeaux 

mixture, is to be used for insects that chew, and injurious fungi, but kerosene emulsion 
a'.eoe for those insects that suck the juices of plants, such as aphis, thrip, red spider, etc.

4. A stock solution for the preparation of Bordeaux mixture may be prepared as 
follows : Dissolve 25 pounds of copper sulphate in 25 gallons of water. One gallon of 
this contains one pound of the copper sulphate. In another barrel slake 25 pounds of 
good lime, and add 12$ gallons of water. Ooe gallon of this contains two pounds of lime. 
To make the mixture, take four gallons of the copper sulphate solution and two of the 
lime. If there is any doubt about there not being sufficient lime try the test already 
referred to under Bordeaux mixture. Now fill up the amount to 40 gallons with water.

5. Prepare the mixtures well, apply them at the proper time, and be as thorough as 
]>oesible in the work.

First spray 
Second spi 
Third spra;

Currant i 

First spray 
Second sprt 
For worms 

2 A C.

s
Î
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intact with your 
icts of the copper Treatment.

Apple. Treatment for destroying codling moth, hud moth, tent caterpillar, canker 
worm, apple spot and leaf blight :

First spraying : Bordeaux mixture and Paris green (4 oz. to the barrel of the 
mixture) when the buds are swelling.

Second spraying : Bordeaux mixture and Paris green before the blossoms open.
Third spraying : Bordeaux mixture and Paris green when the blossoms have fallen.

I Fourth and fifth spraying : Bordeaux mixture and Paris green at intervals of ten to 
fifteen days, if necessary.

Pear. Leaf blight, scab and codling moth, the

Plum. Curculio, brown rot, and leaf blight.

.... 1 ounce.
ate.
... 10 gallons, 

where the fruit is
ire.

... 1 pound. 
d 300 gallons.
l trees, and 300 
9 to form a com- 
>f the Bordeaux treatment as for the apple.same

. 1 ounce.

. 3 gallons.

.. 1 ounce.

. 4 gallons.

p; 1 quart.
,. 1 gallon.
. 2 gallons.

well for 5 to 10 
s. A syringe or 

parts of water, 
il oil (2 gallons),

First spraying : Bordeaux mixture before the flower buds 
Second sprayitfg : Bordeaux mixture and Paris

open.
green as soon as the petals havefallen.

Third spraying : Bordeaux and Paris green in seven to ten day after.
Fourth spraying : Bordeaux mixture in ten to fifteen days after.

Peach. Brown fruit rot, leaf blight, and plum curculio.
First and second sprayings : Same as for the treatment of the plum.
Third spraying : Bordeaux mixture in two to three weeks.

“PP" danger of dl.6g.riag th.

Cheruv. Aphil, .lug, ftroton rot, and teat Uighl.

First spraying : Bordeaux mixture as the buds are breaking ; if the aphis apnears 
use kerosene emulsion alone. ' '1

Second spraying : Bordeaux mixtuie and Paris green, as soon as the blossoms fall. 
Third spraying : Bordeaux mixture and Paris green ten to fifteen days after.

nixture, use the

it is best to use 
9 begin to swell, 
| days, until the 
1er. In the case 
if dry, and the 

ir times may be

Grapes. Mildew, black rot, and flea beetle.

First spraying : Bordeaux mixture and Paris green when leaves one inch in

Second spraying : Bordeaux mixture and P».ris green when flowers have fallen.
Third and fourth sprayings : Bordeaux mixture at intervals of ten to fifteen days. 
Paris green alone when the beetle is attacking the buds in the spring.

Raspiierry —Anthracnose and leaf blight.

First spraying : Bordeaux mixture just before growth begins.
Second spraying : Bordeaux mixture about when first blossoms 
Third spraying: Bordeaux mixture when the fruit is gathered.

Currant and Gooseberry.— Worms and mildew.

First spraying : Bordeaux mixture and Paris grern as soon as the leaves expand. 
Second spraying : The same, ten to fifteen days later.
For worms alone, hellebore or Paris green will be effective 

2 A C.

diameter.

n and Bordeaux 
irosene emulsion 
i, red spider, etc.
t be prepared as 

One gallon of 
ke 25 pounds of 
o pounds of lime, 
and two of the 
the test already 

lions with water.
« as thorough as

open.
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Tomato.—Rot and blight.

Spray with Bordeaux mixture, as soon as rot or blight appears, for three times if 
necessary, at intervals of ten to fifteen days.

Codling 
The eggs of t 
calyx of the 
up. As soon i 
the apple, wh 
Affected apple 
contain the w 
frequently und 
ed spots.

. Potato.—Blight and beetle*.
First spraying : Paris green the beetles appear (one pound to 100 gallons

Second spraying : Bordeaux mixture and Paris green, when plan ta six inches high. 
Third and fourth sprayings : Bordeaux mixture at intervals of ten to fifteen days, if

as soon as
of water).

necessary.

Cabbage. Pyrethrum applied in solution (one ounce to four gallons of water) or 
dusted on (one part pyrethrum to seven parts flour) for the cabbage worm.

Strawberry—The rust or leaf blight.
Bordeaux mixture, when it can be applied without disfiguring the fruit, will control 

this disease. Apply at intervals of two or three weeks on new beds after they begin to 
make runners.

The moth 
are in bloom, 
that attacks th<

Remedy —
which may con 
grren, as dire 
apple.

Canker 1 
was very comm

Injurious Insects.

The following are some of the most common injurious insects that are troublesome 
in the garden and orchard. To-destroy these, spraying as directed will be effective. To 
destroy insects only use an insecticide, but if treating for a fungoid pest at the same time 
use a combined fungicide and insecticide.

«

■ , H
Canker MothV

%r.-V-.;
daikish brown <M3

iprf

1
“ measuring wo• 12^

rr A. vernata, 
colored and has 
The wingless fei 

These insec 
1. vernata.

Remedy.—’ 
round the tree.

2. Paris gri

Tent Caterpillar moth.

Tent Caterpillars.—Clisiocarn/>a Ameri
cana, and C. Sylvatica.—These insects weave 
large webs in the branches of the apple tree, 
and do much damage feeding upon the foli- , / 
age of the trees. It also attacks the plum 
and cherry. The eggs— 200 to 300—are laid à 
in rings upon the twigs of the trees and can 

[? be readily seen, so that many of them might 
», easily be destroyed during the winter. The 
If caterpillars grow îapidly. Americana has a f

BN
;'V7

t

* Cl

Oyster-shel
. , - „orm of a minu

white strip down the back, and Sylvatica a fhe same coloi 
series of white spots, and thus they are 
readily distinguished from each other. Both 
develop into brown moths. The accompany
ing cut represents the different stages of the 
insects. C. Americana.

b 1a

1
F

rhey hatch ab 
ire almost invisi 
ind continue to 
ihe scales, the si 
fhe scale of the

fde t

Tent Catterpi'lar : a and b, caterpillar* ; c egg 
cluster ; d cocoon. Remedy—1. Collect the egg clusters in 

winter. 2. Crush the “ tents ” when full of 
caterpillars. 3. Apply Paris green alone or with Bordeaux mixture.

Remedy —1 
id large limbs,

1

\
\
l

<

»

e
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Codling moth : a, burrow ; t, entrance 
hole ; rf, pupa ; r, larva ; f. moth.

Codling Moth.— Carpocapm pomonella 
The eggs of this tiny moth are laid on the 
calyx of the young apple, while it is turned 
up. As soon as hatched the larva burrows into 
the apple, where it feeds until fully developed. 
A fleeted apples fall to the ground, and often 
contain the worms in them. The cocoons are 
frequently under the bark and in other shelter
ed spots.

The moth appears about the time the trees 
»re in bloom, and is one of the worst pests 
that attacks the apple.

Remedy —1. Feed to hogs the fallen apples 
which may contain larva. 2. Spray with Paris 
green, as directed for the treatment of the 
apple.

Can kir Worms .-Anisopteryx vernata and/1.; ometaria. The spring canker worm
was very common in 1896. Both worms are much alike, about an inch long of a

for three times, if

ind to 100 gallons

six inches high, 
to fifteen days, if

allons of water) or
m.

fruit, will control 
F ter they begin to
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f ©
a A c

b are troublesome 
! be » ffective. To 
at the same time OB

Canker Moths : a, male ; b, female. 4'

Canker Worm (f), and eggs (ft, b, c. )

cïi-X c"d s?ss: ~,kd
moth.

lieiocam/ta Ameri- 
lese insects weave 
of the apple tree, j 

mg upon the foli- , 
attacks the plum 
0 to 300—are laid 
the trees and can 
îy of them might 
the winter. The 
Americana has a

Remedy-The females may be trapped ly putting a band of some adhesive material

2. Paris green is an effective remedy, as directed in the treatment of the apple.
1 Oyster-shill Bark louse —Mytilmpis pomorum. 1 ie insect appears in the

k and Sulvatica a MlT. “ m,“ut\brow uP°n the bark °< the apple tree, and, being much
i‘ thus* they are K.® .C° ?r’ J* " dl®cul,t distinguish. The eggs are beneath the* scales.

h nthor ^Roth £ e^. bat.cb about the end of May or the beginning of June. The young lice
The accompany- % Jh** -8nC.k the ®nds of the youn8 twigs, where they become fixed

■ent stages 0Pf the ilh« ^ to ®uck the juice from the twigs. Soon a scale forms over them. All under 
g h tfhe scales, the shape of an oyster shell, are females that lay their eggs under the scale 

*he scale of the male is more oblong, and is rarely seen.
i egg clusters in 
nts ” when full of

1

r

%

l
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m

m



20 BIOLOGY AND GEOLOGY. AGF

soap, or one-quarter pound hard, in two quarts boiling water ; take seven parts of this 
and add one part carbolic acid ; then, when the young lice are moving (May or June) 
spray with kerosene emulsion, diluted with ten parts water.

r-V 2. Paris | 
fruit is likely

\Pear-tree «lug, varieim size-. Oyster «hell Bark-Louse.

Pear-trek Slug —Eriocampa cernai. This insect may be found attacking the 
pear, plum and cherry. The eggs are laid about June; the larva is about one-half inch in 
length and is thicker towards the head ; of a somewhat greenish-black color, and slimy.
It has many legs. The pupa stage is spent in the ground and lasts two weeks. The _ 
imago is a small four-winged black fly. The s'ug feeds on the upper surface of the leaf.
It was quite common during 1896.

s
V

*Remedy.—Spraying with Paris green, hellebore or pyrethrum, in the common pro
portions.

Plum. Curculio.—Conotrachelus nenuphar. There is no insect better known 
than this little beetle. The egg is deposited in the plum, where it hatches The affected 
fruit so on falls to the ground, and the larva? leave the 
plums and pass into the ground, where they remain for 
about six weeks. The imago is a small grayish beetle, 
one-fifth of an inch long, with a black lump on the 
middle of each wing-case. It has a curved snout and a 
stout body. The beetles hide themselves during the 
winter, in sheltered spots, and appear in spring about 
the time the trees are in bloom. This insect is also found 
upon the cherry, peach, and even apple.

Remedy.—1. Jarring the tree morning and even- 
ing. At this time many beetles will drop and may be 
collected upon a sheet placed below.

2. Gather and destroy the affected plums, as they fall
.1 Spray Paris green as directed for the treatment of the plum, or Paris green may * f 

be applied alone (l pound to 250 gallons of water, if the foliage is tender add 2 pound of 1 
lime/ Spray once before the trees bloom, as soon as the foliage is well started, again as J 
soon as the petals fall, and repeat about a week after.

If iâr1
mi 1cm

iW
Plum Curculio ; n, grub ; fc and 
c, beetle ; <Z, egg laying on plum.

£
o

3. Jarring
Round Hi 

J une, near tl

Currant Worm.—Nematus ribesii. This insect is very troublesome upon currant j 
and gooseberry bushes. It lays its eggs early in the spring, oa the under side of the | 
leaves, in rows along the veins. These hatch in about ten days, and the young worms 
appear. The larvæ, when full grown, is about three quarters of an inch in length, of a I 
greenish color, with dark spots, and has many legs. It spins a brown cocoon, of paper- 
like texture, which is found sometimes on the ground among the dried leaves, or on the ' 
bush attached to the stems or leaves. This represents the pupa condition.

The imago appears in about two weeks after the pupa stage has been entered. The 
male is much smaller than the female, the body black, with some yellow spots above, J 
while in the female the body is mostly yellow. Both have four membraneous win s. A I 
second brood is of common occurrence.

Remedies.— 1. Hellebore, one ounce in three gallons of water. It may also be 
applied as a dry powder, mixing it with three or four parts flour.

ill
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x

U
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Bark-Louer.

and attacking the 
>ut one-half inch in 
k color, and slimy, 
a two weeks. The 
surface of the leaf.

i the common pro-

Curraut Worms and the Saw Fiiee to which they change.lect better known 
'lies The affected Grape VineBekti.r.—Ilalliea chulgbea. 

The eggs are deposited on the under aide of 
the leaves. The larva is about one-third of 
an inch long, brownish, with several black 
dots on the body. The pupa condition is 
passed in the ground, and continues for about 
three weeks.

/V

t{
i to 1544
3 Ba i•./v

Iï 3
L A The imago is a small polished beetle, 

about one-fifth of an inch long. It passes 
the winter in sheltered spots, under leax es or 
around the roots, and is very destructive in 
the spring to the young buds, and after
wards, in the larval condition, to the leaves.

Remedies.—1. Paris green, three ounces 
to fifty gallons of water, or combined with 
Bordeaux mixture, as directed under treat
ment of the grape.

2. Dust pyrethrum powder upon the 
vines attacked.

3. Jarring the vines in the morning and collecting the beetles.
Round Headed Borer (Saperda Candida ) The eggs are deposited about 

June, near the base of the trunk of the apple tree. The larva eats its way

I IbN'c ,1.

*W Xh K -l y
6lio ; a, grub ; b atd 

egg laying on plum.

*?

)r Paris green may 
1er add 2 pound of 1 
ill started, again us I

1a.
6
o

some upon currant 1 
under side of the 
the young worms 

ich in length, of a ; 
l cocoon, of paper- 
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icen entered. The 
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raneous win^s. A
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I
1

f 1I E,1 ®TIt may also be ■v<1 EJ l
v T3 0

Rovnd-headed Apple Tree Borer, Saperda Candida : a, larva ; fc, pupa ; c, beetle.

seven parts of this 
ing (May or June) r-v 2. Paris green for the first brood ; but care must be taken not to continue this if the 

fruit is likely to he affected.
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through the outer bark to the inner, and takes about three years to develop. 
It wcrks in the sspwood, where it forms flat, shallow cavities, tilled with »aw- 
dust like castings. These are often seen on the hark, and indicate where the “ borer ” is 
at work. As it reaches maturity it cuts a passage upwards into the solid wood, and then 
curves towards the baik. In this channel it enters the pupa stage, about spring. When 
fubv developed, it is an inch long, with a round head that distinguishes it from the flat- 
beaded borer, which also aflects the apple tree.

2. Spray 
the leaves, in

Red Spi 
mite—and in 
and causes th 
in a dry atmo 
development.

Remedy.- 
2. Spray

The imago is a slender beetle, one inch long, with two broad, whitish stripes on the 
wing-covers, and long, jointed antenne. It appears about June.

Flat Headed Borer (Chry*obothrx* fcmorata). This insect also attacks the 
trunk of the 
preceding one.

apple tree, but lays its egg* higher up the tree than the 
The larva is pale yellow, an inch long, and has a well- Plant L

marked flat head, much wider than tie body. It is sometimes plants by sucl
found even in the limbs, and is uoi> so long in developing as ing with keioi
the round headed borer. It cuts flat channels in the sap- W 
wood, and sometimes girdles the tree. Castings and discolored 
bark indicate its presence. It linally bores into the solid wood, 
and becomes a pupa for about two weeks, and then emerges 
as an imago about half an inch long, somewhat flat, and of 
a greenish black color, with three raised lines on each wing 
cover. The legs and under side of the body present a coppery 
justre.

JRemediei.-r-1. Examine the trees in autumn, and where the
saw dust like castings indicate the presence of the “ borer,” a

Flat - Headed Apple Tree stiff wire may be pushed in and the larva killed, or sometimes
Ifcrer, fannr- the larva can be cut out with a knife,
ala.rabr : a, larva ; t, beetle.

The folio 
garden and or 
deaux mixturi

The usua 
microscopic ; \ 
plant upon wl 
in time spores 
continue to be

4 a

Apple S
* leaves and fri 

tion of the fur 
in great numb

2 About the beginning of June apply the following mixture to the trunk of the 
tree : One pound of hard soap, or one ijuart of soft, in two gallons water ; heat to boiling, 
and add one pint crude carbolic acid ; make a second application in three weeks. This 
can be well done by using an old scrubbing-brush to rub it in.

11. Bud Moth (Tmetocera ocellana).—This insect is found attacking the buds upon
the apple, and sometimes proves very injurious. The 
half-grown larra winters over, and appears in spring 
as a small brown caterpillar, just about the time 
the buds begin to open, and feeds upon them. It 
measures about half an inch when full grown. By 
rolling up one side of a leaf, and securely fastening it 
with silken threads, it forms a tube in which it enters 
the pupa stage, having lined the little chamber with a 
closely woven layer of silk. This condition lasts ten 
days. The imago is a small moth, resembling the cod
ling moth in size and form. It is of an ash gray color. 
The front wings have a whitish gray band across the 
middle ; the hind wings are a dusty brown. The ex
panded wings measure half an inch across.

Leaf Sp< 
the leaves to i 
attacked it ci a

- “ Brown
; fruit affected i 
1 dition it is ter 

“ mummified 
petuate the die

<X

I 0/^ “ Antbra 
raspberries as 
the leaves as si 
out and destro;

“ Leaf bl 
conspicuous sp 
reddish at first,

“ Powder' 
blight on the g 
destructive, à 

] a brown color.

“ Potato 
I mencing with t

Apple Tree Bud Moth, Tmrtnerra 
ocellana : «, moth : b, larva ; 
e, pupa.

Remedy.—Paris green added to Bordeaux mixture, as directed for the treatment of
the apple.

The Grape-leaf Hopper or Tprip (Erythroneura vitis). This small insect, about 
an eighth of an inch long, of u white color, marked by three dark bands, is sometimes 
troublesome on grape vines They feed upon the juices of the plant, and are usually 
upon the underside of the taves, where they are difficult to reach in spraying.

Remedy.—1. Remove fallen foliage at the close of the season, so that the ineects 
cannot find shelter during the winter,

i '

)
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years to develop. 2. Spray with kerosene emulsion diluted with ;en parts water, on the under side of 
the leaves, in the cooler part of the day.tilled with taw- 

re the " borer ” is 
id wood, and then 
ut spring. When 
is it from the flat

Red Shidbk (Teiranyckus telarius) The red spider is a viry small insect—a true 
mite-and in some places is very destru tive. It sucks the juices of the plants attacked, 
and causes the color of the leaf to change from green to a grayish-white. It flemishes 
in a dry atmosphere and in sunny places ; shade and moisture are not favorable to its 
development.

Remedy. Hpray with (dear water and keep the atmosphere about the plants moist.
2. Spraying with keroi me emulsion should also be followed by good results.

Plant Lice (Anhida) These minute, greenish insects affect the foliage of many 
plants by sucking the juice, and thus injure the leaves. They can be controlled by spray
ing with keiosene emulsion. j r j

tish stripes on the

also attacks the 
tree than the 

d has a well- 
It is sometimes 

in developing as 
nels in the sap- 
gs and discolored Injurious Fungi.

,The Rowing are among the most injurious fungi that affect the product of the 
"bl,X .TTf r"dil' “"■'»"** "r *■" P"P" -PP"»'»» •' Bor.

ies on each wing 
present a coppery The usual life history of a parasitic fungus is, that it arises from a spore which ia 

microscopic ; this germinates and gives rise to thread-like structures which penetrate the 
, . .. !,la“t uP°n whlch the funRns grows and derives its nourishment. Upon these structures

tsf-tz?: zssxz isssstàsiïziz sur f”B8“ ■,ev,i<"> -d
ed, or sometimes

« . Apple Spot ok “Scab” (Fusicladium dendriticum). This fungus attacks the
eaves and fruit oj the apple, causing the “spots” on the fruit. The vegetative por-

ii0Jreat Dumbe8M8,8Ch,efl7ar0Undthetdge °f the where the spores are produced

Leaf Spot (Entomotporium maculatum). This disease attacks the 
the leaves to show reddish spots with small pimples in the centre, 
attacked it ci acks and appears stunted.

the trunk of the 
; heat to boiling, 
ree weeks. This

pear, causing 
When the fruit isig the buds upon 

injurious. The 
ppeats in spring 
about the time 
lpon them. It 
ull grown. By 
rely fastening it 
l which it enters 
chamber with a 

idition lasts ten 
mbling the cod- 
n ash gray color, 
band across the 
irown. The ex-

- , “ Brown Rot ” ( Sionilia fructigena). Attacks plums, cherries and peaches The 
I a®B?ted bec°me" brownish at first, then shrivels and appears dried In this con-

i d!,tlon 11 *Vjr“rd •“ mLumi"‘ltied-" and 1» often seen upon the trees in that form. All 
I petuat^the dUsease"11 8h°U <1 ** gathered end burned, as they contain spores that will per-

1
I ‘‘Leaf blight,” “Sunburn " {Sphœrella fragariœ). This disease produces very
I “*PLU0^ 8p0t! on *he ul‘Per surface of the leaves of the strawberry. The spots are
I reddish at first, then the centre becomes somewhat grayish.

“ Powdery Mildew ” (Sphcerotheca mon ura). 
blight on the gooseberry. It thrives in 
destructive. At first the berries

II » Irown color.
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Tent caterpillars were sprayed with Bordeaux mixture and with Bordeaux mixture 
and Paris green combined. In both cases a blackening of the larvae and death resulted.

These last experiments, though incomplete, seem to indicate that lime water is as 
efficacious as Bordeaux mixture, and that there is, perhaps, a slight advantage to be gained 
from the addition of Paris green.

I wish to bear testimony here to the great assistance rendered me by the Fellow in 
Biology, Mr. T. F. Paterson, who, unfortunately, resigned his position in September to 
accept one which in his opinion offered a better field for the exercise of his energies. 
Mr. J. 0. Macdonald, B.S.A , of '97, has been appointed in his place, and already his 
work has proved him worthy of the appointment.

All of which is respectfully submitted,
J. HOYES PANTON,

Professor of Biology and Geology.
Guelph, November 24tb, 1897.

A

Third application, May 21st. On May 28th only a few worms were found on the 
sprayed bushes; on the unsprayed the worms had done considerable damage. On May 
31st, these appearances were more maiked, but on the sprayed bushes a few worms were 
observed on the young shoots which had lately come into leaf.

Further experiments with the application of lime water gave results similar to those 
with the Bordeaux mixture.

The experiments with Bordeaux mixture as an insecticide were a continuation of 
those reported upon in 1896. Twenty-five gooseberry bushes were selected for the work. 
Every fifth one was lets unsprayed while the others were sprayed with Bordeaux mixture, 
made from four pounds of copper sulphate, four pound of lime and forty gallons of water.

First application, May 6th.
Second application, May 13th. No worms were found. On May 19tb, a few 

worms were seen on the lower side of some of the leaves. They had eaten from the 
under surface and interior of the leaf, avoiding the poison, and had thus skeletonized a 
number of leaves.

BORDEAUX MIXTURE AS AN INSECTICIDE.

On May 12th a test was made of the vitality of small sections of the root. A plot of 
ground two feet square, infested with the weed, was dug and the soil removed and care
fully sifted. There were obtained 142 feet of main root onr-seventh to three eights of an 
inch in thickness and 120 rootlets of an average length of three inches. The total weight 
of roots was 13} ounces. The main root was cut into half-inch, one inch and two-inch 
pieces and these were sown in pots. There were ten half inch pieces, five one-inch pieces, 
and five two-inch pieces of the root, also five two-inch pieces of the stem ; but none of 
them grew. On July 2nd, a similar experiment was tried, when it was found that out 
of five piece! of root, each five inches in length, two grew.

A piece of root ten inches in length was exposed to the sun for a short time and then 
planted, and it did not grow. From this it would appear that exposure to the sun des
troys the vitality of the root.
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The series of experiments with this weed, begun in 1896, was continued this season, 
but with indifferent results, no satisfactory method of dealing with the pest having been 
found. The plot, which had been covered with salt in May, 1896, was observed on May 
11th, 1897, to have some plants springing through, especially near the edges. Weekly hoe- 
ings of the other plots and digging around to the depth of one foot failed to overcome the 
trouble.

VITALITY OF THE COMMON BINDWEED (Convolvulus arvensU).
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77.01 Long, iiointed and medium.
70 61 Stout, short, medium.
88 04 Short, stout and small.
81 35 Large and rather short.
80 63 .sieuder and of medium length.
80 92 Long and of medium thickness
78 12 Short and rather stout.
81 91 jOf medium length.
80 86 Medium to large.
83 68 Slender and of medium length 
75.12 Small, shoit and stout.
►6 16 Slender and small.
79 38 | Long and of medium thickness.
79 19 [Long, slender roots.
83 87 Of med um length, slender.
85 00 Short and of medium thickness. 
82.49 Small and of medium length.
80 81 j Large and short.
80 11 ! Short and quite s'.out.
85 02 Very small.
80.79 Large, stout and long.
79 89 Very large and long.
80.90 Of medium length.
68.31 Quito largr, long and slender.
80 80 Small and »boit.
82 62 | Very small and lengths-.
77 90 iThick and i f medium length.
83 93 Long and slender.
80 29
86 74
78 72 
82 08

10 7 I 62.20 
16.0 81 63 Short and stout.

70.90 Very large.
80 21 |Of medium length and stout.
71 57 Thick and short.
59,44 S 1 hick and of medium length. 
78.21 'Thick and of medium length. 
79.14 Of medium length and stout.

‘79.06

14
10
14

14

13

15

14

14
15 9
15.1
16 9
13 6
10 8
16.0
10 5
14 5
16 2

Large, very thick.
Lengthy, medium and stout. 
Very stout, of medium length. 
Of medium length and stout. 
Thick and of medium length.

15.4
15.7
14 8
15.4

12 0
15 0
13 2
10 7
14 0
14.8

14.8

Anderson, D. ..............
Torn sett, Win...............
Gann, Jno.....................
Millard, A.....................
Sprag, L ... ............
Simm-, W. W.................
Power, Jas......................
McLain, O....................
McGregor, Wm..............
Forrest O.......................
M’I’g Co., O.S.8..........
MiehaeLG......................
Bailey, Wm .................
Frost, T...........................
Walters, J......................
Tory, Arthur. .
Melt, tosh.
Cook, Moses.................
Cook, Moses...............
McGregor, I.................
Morrix >n, —................
Lang, H. C. ................
MclNabb, Geo............
Vail K...........................
Nesbit, Wm.................
Hied, N .......................
Duff, T.........................
Kennedy, H. C............
Uinsmore, J..................
Kmi y. J.........................
Herman, A. A............
McKay, —...................
Quinn, Jas...................
Martiocdale, G...........
Paoey, E....... .................
Davidson, D....... ..
McKenrie, J...............
Wlllllfield, J .............
M’f'gCo., 0.3.9.........
Magwood, —...............

18 96 
1771
18 40
17 70 
19.47 
19.40
19 07 
19 36 
18.92 
19 00
17.97
18 20 
19.40
19 32 
18 60
20 00
17 70

1.44 18 56
17.60
18 70 
18.69 
19.90 
16.81

| 1.66 1681
19 80
19.97
18.60 
19 30 
19 20 
18 10 
18 80
18 76 
17 20
19 60
16 91 
18 70
17 70 
18.00 
17 90

1.61 I 18.70

1 60
1.85

.67
1 61
1.06
1 01
1.50
1 84
1.31
1 12
1.19
1 07
1 87
1.41
1 .‘.’6
1 61

R. J............ 1.12

1.88
86

1.95
2 31
1 06

.88
76

1.66
1.00
2 51
1 52
2 61
1 67
1 54
1.87
4.51
1.64
1.47
1 92
1.84

1.52 18.81Average

We also determined the moisture of forty samples of batter. The results of this 
work will appear in the report of the Professor of Dairying.

Five samples of water and one sample of clay were analyzed during the year, but 
the results are not of sufficient importante to publish here.

Analysis of Sugar Beets.

At the request of the Minister of Agriculture and the Directors of the Owen Sound 
Sugar Manufacturing Co., we analyzed, during the latter part of October, forty tamples 
of sugar bi ets. The results of which are here given.

The Owen Sound Sugar Manufacturing Co. had, during the last stason, about 400 
farmers growing sugar beets. The plots varied from one tenth to one and one-half 
acres in area, and were all sown with seed imported from Germany. To determine 
the quality of the beets grown, representative samples were selected, a number of which 
were sent to Thomas Macfarlane, Analyst of the Dominion Inland Revenue Department, 
Ottawa, and part to our laboratory. Trie beets arrived here in a good fresh condition 
and were at once analyzed. The résulta of the analyses are given in the table below.
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he results of this The résolu of the analyse, show the beets to be of a very good quality. The per- 
centage of sugar m samples No. 25, 35 and 40 is low. and the coefficient of purityis 
very low These three samples have naturally reduced the average percent of sugar and 
the co efficient of purity in the forty «impies analysed The average, however, still com 
pares very favorably with the standard proposed by Dr. Wiley, in Bulletin No. 30, 
Division of Chemistry United States Department of Agriculture. Dr. Wiley gives the 
following as a standard of comparison :

1 W0|a1l1.Bay that a. tyPioal 6,l8ar beet for eugar making purposes should weigh 600 
grammes, ( l , lbs.) contain fourteen per cent, sugar, and have a purity of at least eighty.” 

. t inn Continuing, Dr. Wiley says, «• With such raw material at his disposal in sufficient

na" i j » szzsfcz*ï1 p">v“w he •* *ith
iurnWof"^™!!* ' ti-. pïïKÎ’J'TL 1#9,0’ C' c; Mini.», ol Agriculture (or OnUrio,
--IS-™-.. Hne?.re7^»eÎHroîlT.e’.l!tll1.ll!irP..™«L^.1™.rl*1.?l*Al^lib^'. _an^. i flitted Sleife,

•irg the year, but

the Owen Sound 
ier, forty taniples

I v>Uçm,Bvry .n mis institution, and Mr. Wilfred Skaife, B.A.. Sc.,
analyzed a large number of samples of sugar beets gathered from different parte of the 
I rovince. The results of their work were published in the College Repjrt of that year.cd fresh condition 

he table below. Later, sugar beets were sent here from the Leamington, Niagara and Owen Sound 
districts. The analyses of these, with some varieiies grown by Mr. Zavitz on the 
expenmental plots of the College Farm, are given in the report of this institution for 
I8J5. Ih most cases the beets were grown by inexperienced beet growers and, as a 

I were very large, with a considerable portion grown above ground. Notwithstand-
ing this fact, it is evident from the avf rage of these analyses, which are given in the table 
below, that beets conteioing a fairly high percentage of sugar and high 

! purity can be grown in Ontario. 8

Remaikr.

co-efficient of
inted and mfdium. 
nrt, medium.
>ut and small, 
d rather short, 
nd of medium length, 
of medium thicknesi- 
t rather stout, 
im length, 
lo large.
ndef medium length 
iOi t and stout, 
ind small.
of medium thickness.
Oder roots, 
m length, slender.
I of medi um thickness, 
i of medium length, 
d short.
I quite s'.out.

nut and long, 
re and long, 
mi length.
Rf, long and slender, 
d -hott.
ill and lengths-, 
d i f medium length.
I slender, 
ery thick.
medium and stout. _ 

it, of medium length, 
m length and stout, 
d of medium length, 
i stout.

nn length and stout, 
d short.
d of medium length, 
d of medium length, 
un length and stout.

Average of the analyses made in 1890, 1895 and 1897.

Analysis of juice.

Year
Solids. Sugar. Purity.

18110 . 17.12 
16.»0 
18.81

13 58 
14.34
14 80

79 32 
90.20 
79.66

18!!-,
1897

all.

and

Composition of the Ashes of Different Woods.

grown, and these, not being combustible, are left as an ash when the plant is burned 
Consequently it must contain all th mineral constituents that are necessary for growth 
Of these essential constituents, potash and phosphoric acid are the most important, not 
ln;yi!:eCaT,the? .T ta,k6n Up m comP»r»tively large quantities by the growing plant 
the J and takp“ from the parm in the form of grain and beef, but also because of

6 fact that average Ontario soils do not contain them any too abundantly. Our soils 
particulayly for the growth of certain crops, are beginning to require potih and phoE- 
phoric ajid, and these are contained in an available form in wood ashes. Ashes also^on-

Average 
weight of 
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tain large quantities of lime, which acte physically in making Bande firmer and clays more 
friable, and chemically in rendering available for plant growth the potash and phosphoric 
acid held in ct rtain comparatively insoluble constituents of the soil. Wood ashes there
fore supply both directly and indirectly these two valuable constituents, potash and 
phosphoric «id.

The fact that the soil in many sections of the Province is decreasing in fertility, 
combined with low prices for produce, has made many farmers and orchardists look about 
for some cheap form of fertilizer. Many letters have been received by the Department 
asking for the composition of the ash from various woods, and to supply this growing 
demand for information regarding the amount of potash and phosphoric acid contain#d in 
ashes, we have, during the last two years, made a considerable number of analyses of the 
ashes from different kinds of wood. The report from this department for last year 
contains an account of the work done, and the work of collecting and analyzing the ashes 
was continued throughout this last year ; so that we now have the analysts of a fairly 
complete list of the ashes of the common Ontario forest tret s; and in addition, some 
work has been done on the ashes from fruit trees and small fruits.

The method of preparing a sample of ashes for analysis was the same as that reported 
last year. “Thesamples of ash of the different woods and small fruits were obtained by 
carelully reducing the whole or portions of the tree or bush to a comparatively white, 
anhydrous ash which was tightly bottled and labelled for analysis. Each sample, there- | 
fore, was true to representation.”

As commercial ashes are usually obtained from the burning of cord wood, samples for 
analyses were, in most cases, taken from the trunks and older boughs of trees. From 
fruit trees, samplt s were obtained in the same way, while in the case of the small fruits, j 
only the canes were burned.

The figures given in table below express the percentage of the various constituents 
contained in the dry ash. The nitrogen was, of courte, dissipated in burning.
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Apple...............
Cherry...............
Pear....... .
I’iumb...............
Peach..................
t/'iiuce.............

Ashen from en

Blackberry 
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Oxide of 
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Sulphuric-
acid.Varieties. Lime. Magnesia.

Iron wool...........
Maple crd)....
Hick- ..............
Bce<1 ..................
Mi. e («oft)... .
R k Elm...........
Sw amp Elm.......
Birch..................
, lak, red............
Ork, white..........
Hemlock ...........
Ash. black..........
Anh, white....... ..
Pine...................
Cedar ................
Sproce................
Willow................
Balsam..............
Basswood...........
Poplar................
Butternut...........
Walnut..............

71 5.63 .ÔO Til
124

44 6.49 66
89 41. 6.16 traces 

1 3929 41 5 38
.71 2 64 .69
.46 6.48 traces

1.90
traces

1.81 37. 6.66
.92 2.46
.69 4 89 .91

4 78 .98
.20 7.42. .71
93 37. 3 98 .67

4.03 20 6.63 5.861.
.98 2.49 77

4 Of) 4 04 2 61
2 16 
2.39

3 21 2.38
4 04 .88

6.28 4'28 traces
1.671.18 3.64 1

1 76 6.22 .42
70 6.35 1 61

Mixed wood ashes.

1.
36 45 
38 39 
28 73 3 64 1.43 1 67
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4 02
.92

trace*
trace*

27
1.70

1.08 l
1.19

.44

5.329
2.60
5.307

159 trace* 
1 491.12

1.66 8.13

2 61
8.64

9.96

trace*
trace*

1.17

49
.81

7 67

traces
trace*

2.31

Apple.............................
Cherry.................................
Pear .......................................
1‘lurob...................................
I‘each.....................................
tyiiuce...................................

Ashe* from small fruits.

I «b. *:,d.

average ashes in the market, which are as M lows for unleached ashes : Moisture, 12 50 •

, ËiipslsliElSÊcentage composition of leached ashes, as compiled fron, analyses by the Massachusetts 
and Connecticut stations, is as follows : Moisture, 30.22 ; potash, 1 27 ; phosphoric acid 

1 lime -8.08, and magnesia. 2.66 per cent. Limekiln ashes differ in composition from' 
of 1 m«hedTh 8 le8’ PnnC,pa y 1.n.the,r lower percentage of moisture and higher percentage 
f II JX average composition, as compiled from a large n mber of analyses is as

P“‘“b' I eb«ph»ric ..id. f.4 lime, 48.50.U “.g“

Reference to potash column in table of analyses shows clearly why ash buyers are
XrTlw g,k ’ “'P a8b and 8wamP elm Mheif- At the same time, it must not be for
fn oerdnîL r ™ ^ ^ bulky' the,efore' although they are so high

Î 2 Percentage composition, there may be as much potash in one measure bushel of made
as there is in the same bulk of swamp elm ash. Basswood and pine contain very large 
amounts of phosphoric acid. Cedar is the poorest ash in the list/ The ash of the fruit 
trees is very similar in composition to that of the forest trees. In that of the small fruits 
the percentages of potash and phosphoric acid are noticeably high, particularly that of 
the phosphoric acid. While this alone cannot be taken as a definite guide as to the 
proportion of the fertilizing constituents necessary for the-e plants, it certainly indicates 
l ^ * !lb"*1 "“PP'r «' phosphoric acid. The fig,,™ bear «

crematory'11 SÏÏJS,^“^'3 £

.hit; ‘°d ,or ““ r“"o,‘ k“,,,r'‘

th t the aame k,nda of Plants 8rown upon different soils vary widely in the amount

I Blackberry .............................
I Strawberry (whole plant)....
I Gooseberry .............................
] Raspberry .........................
I Grape vine ( whole vine)........
I Gra|ie vine, cutting*.............
I Harl coal. No. 1...................
I liant coal, No. 1.................
I Garbage ash ...........................

10 34 
15 90 
13 07

7 tki
8 33

12.21

trace*
trace*

1.27

Ashee fron fruit trees.

Varieties. Sulphuric
acid.
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Percentage of various constituents.—Concluded.
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1st cutting 
2nd cutting 
3rd cutting

Tinio

lit cutting . 
2nd cutting 
3rd cutting .

As nearly a 
, $ the same stage c 
■ cutting of clovei 
] when one-third 

when the heads 
J when the heads 

when the secon 
account of the o 

ii weeks later than

«

43 64 
37 10 
23 73 
86 93 
48 97 
28 73 
37.14 
41.96 
86 Î5

Traces
Traces

.120

.109
Traces

.034

.096
Traces

.144

10 169 
16.67
2 88

10 32

6.66

Ash.

White Oak.........
Birch..................
No. 6, mixed ash
Walnut..............
Red Oak..........
Poplar................
White Ash.........
Butternut..........
Willow................

1.69
1.81
1 18

70
.92

1 18
.93

1.76
2 Hi
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of potarh and phosphoric acid which they contain. For these reasons we do not claim 
that the figures given in the table represent a constant composition : that is, that maple 
ashes always contain exactly 9.3 per cent, of potash and 2.03 per cent, of phosphoric 
acid, but that they are a general guide to the amount of the fertilizing constituents 
contained in an ash. For instance, a person may have a quantity of maple ashes on 
hand, or may wish to buy a pile that has been maide largely from maple wood, and he will 
be safe in assuming that if they have been obtained from body wood, are dry, and free 
from dirt, 100 lbs. of the ash will contain about nine lbs. of potash and two lbs. of 
phosphoric acid.

But, as ordinarily obtained, ashes contain impurities, such as charcoal, sand, and 
more or lees moisture. This usually amounts to fifteen [ter cent., and will of necessity 
reduce the percentage composition correspondingly.

A comparison between the value of wood ashes, based on the prices paid for artificial 
fertilizers, and what the producer actually receives for them, brings out some interesting 
figures. In commercial fertilizers, potash and phosphoric acid coat, on an average, about 
five cents per pound. We have seen that the ordinary ashes in the market contain 5 23 
per cent, of potash, and 1 70 per cent, of phosphoric acid, or 105 lbs. potash and 34 lbs. 
of phosphoric acid p-r ton, which at five cents a pound would amount to 86.95, or 
allowing fifty bushels to the ton, 13.9 cents per bushel. At the same time, it is a well- 
known fact that in many parts of the Province ashes can be bought from the producer at 
from three to five cents per bushel. These figures show a difference of ten cents a bushel 
between the value of ashes and the price at which they are often sold.

It has been stated by those interested in the sale of potash fertilizes, that the potash 
in wood ashes is not all in an available form for plant use. To ascertain what truth there 
is in the statement, a number of ashes were treated according to Dr. Dyer’s method for 
determining the availability of plant food Plants exude an acid from their roots which 
has a solvent action on the constituents of the soil, and by carefully conducted experi
ments Dr. Dyer has determined that this acid root sap corresponds, so far as its solvent 
action is concerned, to a one per cent, solution of crystallized citric acid. If, then, the 
ash be treated with th:s solution, potash—corresponding <o the amount that would be 
dissolved by the acid sap—will be brought into solution Nine ashes were treated in this 
way, and the amounts of potash, phosphoric acic and lime in solution determined. The 
results are given in the table below.

Table showing the availability of potash, phosphoric acid and lime, in a number of 
of samples of wool ashes :
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Timothy.

June let........
“ 14th .... 

July 7th..........

June 15th .. 
July 7th ... 

" 23rd ..

Lime. Clover.
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Nearly 80 per cent, of the total potash of the birch ash was found in the solution and 
practically the whole of that of the walnut ash. An average of the nine samples experi
mented with shows that 87 5 per cent, of the total potash of the different ashes was 
soluble in the citric acid so ution. According to this me'hod of determining availability 
of plant food, all but 12.5 per cent, of the potash vould be in a form in which growing 
plants could make use of it at once. Smaller amounts of the phosphoric acid and lime 
appeared to be soluble. In some cases, the amount of phosphoric acid was so small that 
it was not determined but simply entered as “ tracts.”

It is evident from the above :
1. That wood ashes con:ain varying, but comparatively large, amounts of potash.
2. That the potash is very nearly all in a form immediately available for plant
3. That the price received for ashes by the producer does not nearly represent their

value as a fertilizer.
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AS AFFECTED BY MATURITY.

I Under the above heading, the report of this Department of last year contains the 
following : “To obtain something definite regarding the time when the most profitable 
degree of maturity is reached, six plots, one rod square, were set apart in our ex peri- 

1 mental grounds in 1895. Three were seeded down with common red clover and three 
with timothy. All the circumstances were favorable for the production of even and 
uniform crops. Each of the three plots of clover and of the three plots of timothy was 

Î cut on a different date, so that each cutting of clover and of timothy represents a distinct 
stage m the maturity of the respective crops. The produce of every plot immediately 
after being cut was weighed and cured as hay in the usual way, but without exposing to 
ram or dew. This cured hay was then again weighed, and a sample taken for chemical 
analysis." The above outlined experiment was repeated this year, the cuttings of clover 
and timothy being taken from the same plots as last year.

, that the potash 
vhat truth there 
lei’s method for 
heir roots which 
nducted exptri- 
ir as its solvent 
1. If, then, the 
; that would be 
e treated in this 
itermined. The

Pounds of dry matter per acre at the time of cutting :

D ites of cutting. Pounds of dry matter per acre.
in a number of Hay.

1896. 1897. 1896. 1897.

Î As nearly as possible the different cuttings were made when the plant had reached 
, j the same stage of maturity as when the cuttings were made last year. This, for the first 
I cutting of clover, was when the first blossom was just appearing ; the second was made 
I when one-third of the total number of blossoms had turned brown : and the third cutting 
I when the heads were all browned or dead. The three cuttings of timothy were made 
Y when the heads were beginning to appear ; when the first blossom had just fallen ; and 

when the second blossom had fallen and the seeds—„ . , .. ,, —------ were well formed. This year, on
■account of the cold wet weather in the month of May, the first cuttings were made two 
a weeks later than the corresponding cuttings of last year.

June 14th........ 2,948.34 
4,440 67 
6,439 36

2,682.21 
4,281 49 
4,462 80

“ 24ih
July 16th

June 25th . 
July 9>h .. 

“ 25th..

5.460.76 
9,114.91 
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lUtr» of cutting.

Clour.
1897-

June Hth...................
" 28th.. .............

July 15th .................
Averages of 18915-97...

I
1.08 5 81 0.68;0 4477 1.87 10 08 t. 42 65 

42.46 
44.16 
42 60 
42.26

77 1.60 
1 59

9 67 t. 11
7 63 0 94

77 1 95 10.03 
10 39

1 30 15 14
2 01 1.

Averages of available 
American analyeei., 61 3.21 47 90

48 «5047 4.04 25
61 2 54 48.

Timothy.
1897 -

June 25th...................
July 9:h.......................

“ 25th .................
Averages of 1896-97...

70.73
62 31 
61 71 
73.0)
63 46 
59 68

98 73' 18 69 1
19 97 I.
20 11 1 
12.55 1 
19 03 1 
20.77 l :

46 43,4.03 2.70 
49.88,3.33 0.13 
52.52,3.55 0.03 
46.60 4.38 2.02 
60.50 3.67 0.24 
51.65 3.24 0.20

70 13 
1 87 8.

41
95 .65!2 o;

1.91 ! .72Averages of American 
analyses .. ... .... I 61.72 

66 83 
55 29

1.801 66 19.420.75 .... 
17.68 0 651.... 
23.3210.88 ....

.36 11 
04 15

4. 901 44 ....
4.

1.63 .80, 52.10■

Definitions. Ash is the part of the fodder which remains tmconsumed by burning 
to whiteness at the lowest possible red heat. Crude Protein is the muscle formers col
lectively. Crude Fat is a mixture of oils, wax, coloring matter, etc. Linseed oil is a 
common example. Crude Fibre is the woody portion of fodder. Nitrogen Free Extract 
is a mixture of substances commonly called carbohydrates. Starch and sugar are 
examples. Nutrient is any substance that nourishes ; fat, protein, starch, etc., are 
nutrients.

The above table of composition shows a decrease in percentage of water, and there
fore in the succulency of the material as maturity approaches. Crude protein decreases 
considerably with maturity, while the woody portion or crude fibre increases very rapidly. 
The crude protein is the most valuable part of the food, and the crude fibre that part which 
is of the least value. It must follow therefore that both clover and ti uothy decrease in 
food value as they approach maturity.

S3 I1
ÿ

%
m i
mi 'iiii

’à

i

3 A.C.

Composition of hay harvested at different dates.

In fresh material. Calculated to water-free substance.

32 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

The figures in the above table show a continual growth in the clover after the first 
cutting in both 1896 and 1897, while with the timothy in both years there is an increase 
to the second cutting, but a decrease between the second and third.

Although after a certain stage in the maturity of the crop, growth continues, the 
deterioration in cimposition is very rapid. The table below gives the percentage com
position of clover and timothy cut at different stages of maturity in 1897, an average of 
the analyses of 1896 and 1897, and an average of the American analyses of cuttings made 
at a stage of maturity corresponding very closely with our own. It is interesting to note 
the close resemblance in composition of the different cuttings as given in the American 
analyses and in our own.
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12 44 69 5 2413.22 
92 42 65 5.92 2 82 

.371 42.46 6 33 2.18 

.35 44.165 41|2 94 
29 42 60 5.7513.45 
80, 42.25 5.#312.16

>0 47 901.70 .... 
80 48 602 40 .... 
80 48.90 2.40 ...
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Chemical analysis alone does not tell the nutritive value of a food, but the chemical 
composition, taken in connection with actual digestion tests, indicates quite accurately 
what portion of the food may be available for the nutrition of the animal, for it is only 
the part of the food which is digested that has any nutritive value. A digestion expert 
ment is usually made as follows : Selected animals are fed with the kind or kinds of feed
ing stuffs to bo tested. The feeding stuffs are carefully analyzed. A weighed |>ortion is 
fed, care being taken to see that none is wasted. In this way the exact weights of protein, 
fat, fibre, nitrogin frie extract and ash eaten, are ascertained. The solid excrement of 
the animal contains the undigested residues. This is carefully collected, dried, weighed 
and analyzed, and the amounts of undigested protein, fat, fibre, nitrogen !ree extract and 
ash contained in it are found. The difference between the amounts found in the undi 
gtsted residues and the amounts contained in the food eaten is taken as a measure of the 
amounts of the various nutrients which have been digested and assimilated by the 
animal.

of each constii 
the first cutti 
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1 Clover —
2nd tutting 
3rd “ ....

I American determ 
Junt before Moi 
tn full blosnoin 
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Timothy —
1st cutting 
2nd “

While such an experiment seems comparatively simple, it is surrounded by 
her of difficulties which make the work laborious and tends to make the results some
what uncertain.

The results of digestion experiments in Germany and elsewhere warrant the follow- 
ing general conclusions upon the influence of species, breed, etc., uj>on digestibility of 
feeding stufls.
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Influence of Kind of Animals. All ruminants, such as cows, oxen, sheep, and 
goals, seem to digest practically the same amount of protein, fat, nitrogen free extract, 
and fibre from the same kind of food. « In general, horses digest less of the food com 
stituents than do ruminants. This is especially true of the flbre and fat in the hays and
OMNI.

Influence of lireed. The influ» nee of breed upon digestibility has been studied with 
sheep, but no difference due to breed lias been found. In general, it is probably true that 
different breeds of animals of the same species digest practically the same amounts of 
nutrients of the same foods.

Influence of ImliriduaL Individual differences have always been observed. The 
variation is quite wide, and on this account the results with the influence of kinds bid 
breeds of animals are somewhat obscured, variations in amounts digested by different in
dividual animals of the same species and breed lieing wider than most variations in differ 
ent species.

Influence of Age. The few experiments conducted (principally with sheep) indicate 
very little difference, if any, due to age.

From the above it will be seen that differences due to age, breed and species of | 
ruminants are slight. The digestibility of a fodder by a sheep can be taken as a tolerably 
correct measure of its digestibility by a cow or steer.

During the last summer we conducted one digestion experiment with each of the 
different cuttings of clover and timothy ; and as sheep are much easier experimented with 
than larger animals, they were used in this test.

Cluver.
2nd catting, Jun 
3rd do Jul 

Timothy.
1st cutting, Jut 
2nd do 
3rd do

The pen for each animal was about five feet square. The mangers were arranged on 
the outside of the pen, with stanchions on the inside in which the animal’s head was 
placed while feeding, thus effectually preventing any loss of food by scattering. A rubber 
lined bag for collecting the fœcea was .ttached to the animal by means of a suitable 
harness.

Jul;

Each experiment lasted twelve days. The first seven days were given to preliminarv 
feeding, during which the fœoes were not collected. The whole of the fceces was collected 
during the last five days, and was removed twice daily from the bags and placed on the 
drying apparatus.

To give full particulars of each experiment would be adding an immense amount of 
data which would be of very little value to the general reader. We, therefore, come at 

to the résulte of the experiments. The following table gives the number of pounds

1. Grasses
2. Their di
3. Cut hay
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of each constituent digested, for every 100 pounds fed. There was not sufficient hay from 
the first cutting of clover to feed the sheep the full number of days of the experiment, 
consequently, although it a as worked out, it is not reported.

Pounds of each ccnitituent digested per 100 i>ounds fed.

Nitrogen— 
free extract.

Dry matter. Protein. Kat. Fibre.

I Clover—
2nd cutting ...
3rd •• ..............

, American determinations— 
•hot before blossoming.
In full blossom...............
J uet out of blossom 

I Timothy —
let cutting................... .

■ 2nd “

til 4» 
54. 18

72.03 
74 23

44 30 
41 30

71.10
tis.ti7

73 00 
07.00 
5U.00

il2 no
«3.00 
43 00

55 00 
4* 00 
39 tO

7U.0O 
70 00 
71.00

inded by a cum- 
he results some- 53 5s 

10.311 
22 113

65.08
47.50
65.07

59 03 
61.20 
38.99

59.29
58.43
53.113rd

I American determinations—
Full bloom ...................
Late cut....................... ..

rrant the follow- 
digestibility of

57 00 
45.00

66.00
51.00

59.00
48.00

64.00 
• 61.00L

xen, sheep, and f ^ ^a8 been slated that individual animals vary in the amount they will digest of a
gen free extract, 1 g|ven fodder, ror this reason and for the fact that but one experiment was conducted
if the food con 1 ln eac** case, we do not wish to place too much emphasis on the digestion coefficients 
in the hays and j 8nen The results of some American digestion experiments of clover and timothy

cut at different dates are placed in the tables. Both these and our own work show 
clearly a decrease in digestibility as the plant approaches maturity The clover and 
timothy, therefore, not only deteriorate in composition with maturity but also in diges
tibility. Apparently the younger the plant, the richer it is in valuable constituents and 
the more digestible ate these constituents. But as the plant matures the absolute amount 
of these constituents increase. Therefore the object in hay making should be to cut at 

observed The , such a stage of maturity that the largest possible amount of the valuable constituents can
“c? °f kmdsaml » begot without too great a decrease in digestibility. It will be seen in both our own
u by different in- j vork and the American determinations that th

een studied with 
robably true that 
ïame amounts of

. .. . — ... , ,, , . ere is a very rapid decrease in digestibility
nations in differ I after full bloom is reached. Hence it would appear that this is about the time when 

I there is the largest amount of digestible nutrients present. This is borne out by the 
h sheep) indicate I tal,lel glyen below.

Pounds ok Dry Mattkr Digested peu Acre
d and species of j - 
;en as a tolerably Pounds uf dry 

matter digested 
per acre.

Dates of cutting.
with each of the 
tperimented with Clover.

2nd cutting, June 28th . 
3rd do July 15th . 

Timothy.
1st cutting, June 26th. 
2nd do 
3rd do

2,465.48
2,488.45

3,614.15
4,195.84
3,401.69
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“ 25th

«

Practical Results :
en to preliminary j 
ices was collected 1 
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1. Grasses deteriorate as they mature.
2. Their digestibility decreases with maturity.
3. Cut hay at the time when the will yield the maximum quantity of digestibleacre

matter.mense amount of
4. This will be, for clover, about the time a sprinkling of brown blossoms or heads 

lumber of pound* fl appears over the field ; and, for timothy, soon after the first blossom falls.
therefore, comeat
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Composition op Lucerne as Apfectrd by Maturity.
A considerable amount of lucerne, or alfalfa, is grown in different parts of the Pro

vince. The plant seems to prefer a light, sandy or loamy soil, with a subsoil through 
which its long roots can penetrate. It has, however, been successfully grown on a clay 
soil. On such a Ml greater pains must be taken to secure a good stand ; but, once the 
plant is establish*, the character of the subsoil is of more importance than that of the 
surface soil. On account of the large amount of food it will produce during the season, 
and the rapid growth it makes in the spring, lucerne has been used very largely as à 
supplementary food, it is usually grown where it is convenient for cutting and feeding 
to the farm animals in the green state. The idea seems to prevail that though this plant 
will produce an immense amount of rich food, yet when it is cut and cured as hay, the rt ig
result is a harsh, stalky, indigestible fodder. To ascertain what truth there may be ngMl hv ,u'“ „:r
in this idea, and to learn, if possible, at what stage in its growth the plant should be chemical com.,oh
cot to get the maximum amount of digestible constituents, we have commenced a study Y^ino « : * :i 
of its composition and digestibility as affected by maturity. For this purpose we cut the _ gv P.riin„ ‘,,h 
the second growth of lucerne for this season at three different stages of ripeness. The first Dot " 
cutting was made when the blossom was just appearing ; the second, eleven days later, 
when the plants were in full bloom ; the third, thirteen days later, when most of the 
blossom had fallen. The treatment of these different cuttings was exactly similar to that 
given the clover and timothy which is outlined in the previous experiment. It is our 
intention to repeat the work another season with an increased number of digestion 
experiments. For, while the work here reported has been very carefully done, it 
requires repeating and confirming before definite conclusions can be drawn.

The following table gives the calculated amounts of dry matter of the several cut
tings per acre :

Like clove, 
in percentage ol 
which the com] 
crude protein s 
follow tlyit lue 
maturity ; but I 
crease in proteii 
the 30 days of t

For the sak 
at similar stages

.

Cutti

Pounds op Dry Matter per Acre.
*t Cutti-,: 
ad ••1 Pounds of dry 

I matter per acre.
Date* of cutting. rd

July 6th 
“ 17th 3,1117.17

3,819.86
3,317.71

We were uni 
onducted with It 
iave nothing witi 
ecreuse in the di 
able giving the p 
latter digested p

“ iOth

It will be seen from the above figures that there was an increase of dry weight 
until full bloom was reached. After that period there was a decrease, which c_; 
be at least partially accounted for by the large number of leaves which had fallen 
previous to the third cutting. Not only was the dry matter less in the third cuttiny, 
but the percentages of the most valuable food constituents had also decreased. This 
is shown in the following table :

Composition op Lucerne Hay Harvested at Different Dates.

can

In fresh material. Calculated to water-free subi, tance.

ul” fith.. 
“ 17th.. 
“ 30th

Dates of

cutting.
%

We do not fe 
ay definite conch

1. That lucer
2. That its d
3. That from
4. That from

July 6th .... 
"17th .... 
“ 30th .... 

American
analyses

81.31 3.76 0.93 8.64 30.12 28.47 37.88 4.99
7.09 15.64 31.67 42.90 2.89
6.23 13.79 40.46 87.64 1 99

3.7?75.20 Ml 0.72 4.51:71.17 3.97 0.67 2.88

11.10 16.30 30.63 39.23 2.92 3.58
8.04 12.99 36.77 88.84 -'.07 1.41.
7.81 10.37 41.86 SMI 1.78 0.98
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Like clover and timothy, as shown in the lut experiment, lucerne shows a decrease 
parte of the Pro- ‘“JT*?4**® °* wâ«*r “ maturity advances Referring to the portion of the table in 
subsoil through wh,ch the composition is calculated to water-free substance, it will be noticed that the

grown on a clay crude protein also decreases, and that the crude fibre increases very rapidly. It must
d; but, onoe the foliow tl*t lucerne, like clover and timothy, decreases in food value as it approach*
than that of the maturity ; but the deterioration is much more rapid in lucerne, for there is a greater de-
uring the season, *5®“® ,n protein and increase in fibre in the 24 days covered by this experiment than in 
rery largely as a ' ^ days of the clover and timothy experiment.

ùnfk feefin? I > • F<?r thr ? COmPariw>n’ the evera«t- of •om'- American analysis of cutting, made 
thouh this plant at similar stages of matunty to our own, have been placed in the above table ® 
cured as hay, the 
th there may be 
plant should be 

mmenced a study 
urpose we cut the 
peneis. The first 
aleven days later, 
rhen most of the 
;ly similar to that 
ment. It is our 
fiber of digestion 
arefully done, it

r.

It is a matter of;§WfpliÉËll§
do not wish to give them undue prominence. The results are given in the table below :
:

LuCRRNK DlOKSTlON Co-BFFICIKMT.

Pounds of each constituent digested per 100 pounds fed.

w n.

the several cut- Cutting*. Nitrogen- 
Free Extract.

Dry matter. Protein. Fibre.

•t Cutti-,; 
nd •• 60.62 

69.47 
49 .88

78.97 
70 78 
07.68

70 63 
70 60 
61.73

37.11 
60.39 
36.45

Pounds of dry »r(j 
matter per acre. 1

3,197.17
3,819.86
8,317.71

We were unable to find

I
ease, which can 
rhich had fallen 
he third cottin», 
decreased. This Pounds of dry matter digested per acre.

Dates.
Dates of cutting. Pound* of dry matter 

digested jier acre.
er-free eubxtanoe. -

I Ur 6th........
■ " 17th........
1 " 30th

l 1,938.12 
2,271 38 
1,654.87H 

.2 8 
z I, wï^SSi^J2!ÿlsLlrjL5T“ ” “ d"wi°8

1. That lucerne deteriorates with maturity,
2. That its digestibility decreases with maturity.
3. That from early to full bloom it contains the largest amount of digestible
4. That from this stage on it deteriorates faster than clover or timothy.

:
37.88 8.78
42.90 4.M’
37.64 2.88 -

89.23 3.58 matter.
88.84 1.4!
39.26 0.» 1
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It is interesting to compare the composition of common red clover, timothy, and 
lucerne clover, cut at the time when they apparently yield the maximum amount of 
digestible natter. In each case the hay was cured without rain or dew. The table shows 
the composition as the hay was taken from the field :

Nitrogen- 
freeHa,. Water. Kat. Fibre. Aih.

extract

Ked clover..........................
Timothy .............................
Lucerne clover......................... I 23 (.2

24.98 S3. .SB
37.7s
32.77

19.4024.31 20.72
24.12I

In conclusion, I beg gratefully to acknowledge the co-operation and assistance of the 
experimental department in carrying on our experimental work.

Respectfully submitted,
R. HARCOURT,

Assistant Chemist.November 27th, 1897.
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REPORT OF THE
19.46
»>.72
24.12

PROFESSOR OF VETERINARY SCIENCI.
distance of the

To the President of the Ontario Agricultural College ;

Sin,—I beg herewith to submit ray annual report for 1897.

Work in tub Class-Room.

FR1,
ant Chemist.

The work in the class room has been much the same as in previous years, but with an 
eflort to make it still more practical. We always find that the work for first year stu
dents in my subjects, viz, Veterinary Anatomy and Veterinary Materia Medica, 
very dry and hard to understand, and I endeavor to make them as simple as possible. 
The fall and winter terms with this class are taken up with the study of the bones, liga
ments, muscles, tendons and joints ; the anatomy of the digestive, respiratory, urin- 
ary, generative, circulatory, and nervous systems ; and the organs of special sense. We 
have in the class room a skeleton of a horse ; I usually have also a living horse, and the 
several bones, and when studying a bone or joint, etc., we notice it in the skeleton and 
also its position in the living animal, thereby impressing more thoroughly its form and 
situation upon the students’ minds. Where any particular difference exists between the 
anatomy of the horse and the ox, we notice the same. I have also delivered a course of 
lectures, or rather talks, to the students on what may be called “ Practical Stable." In 
these talks I take the students to the horse stables on the farm and talk about the most 
approved methods of building stables as regards site, size, size of single and box stalls, 
mangers, racks, floors, ventilation, drainage, etc. ; speak of the proper times and 
of watering stock, the kinds and quantity of food, when and how often to feed, etc.; also 
the care of harness, saddles, etc, etc. During the spring term, 1 delivered a course of 
lectures on the different medicines generally used in veterinary practice. When lectur
ing on a medicine, we have a sample of it in the class-room, in order that the students 
may become familiar with its appearance, odor, etc. When practicable, I hold a post 
mortem in the presence of the class, but I am pleased to state that very few opportunities 
have occurred during the past year.

arc

manner

The class-room work of the second year, for the fall and winter terms, consists of the 
consideration of the causes, symptoms and treatment of the ordinary diseases to which 
farm stock is subject. During this course I usually have one of my own horses in the 
class room, and explain the different appearances of a diseased and a healthy animal. 
When speaking of the diseases of bone, I show the class the condition the disease causes, 
explaining its nature and comparing the parts with a healthy part (I have specimens of 
mostly all diseases of bone in the class-room) ; point out and explain the alterations these 
diseases cause in the living animal and the manner of treatment. In this course of 
lectures, as in all others, I endeavor to make the points as simple as possible. During 
ihe winter term, I give to this class a course of practical horse lessons, or illustrations, in

[39]
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which I point out and explain the desirable and undesirable points of the diflerent classer

gSSJSSBSSp açmg m slings, the different methods of administering medicines, with the advantages 
and disadvantages of each method; the way to dress and pull teeth, how to pasi a^nt>- 
bang in a cow, operate on a teat, etc., etc. This course of lectures is very interesting
rn^TZa ",uiol, b‘ ol “ •“ 'h°*iU h-'

PROFE

To Ike /‘reeitltnt 
Sir,—1 beg^^K^ïr^LSZb,!!1»' cl"‘ ” Vete,in*r? 0I-Wri”’ -d

Third Year—To this cIaib I deliver a short course I 
characteristics of the dilièrent breeds and classes of horses.

To the special dairy class I deliver a few lectures, in which I speak of *he causes, 
symptoms, and treatment of the ordinary diseases of the dairy

Besides the work in the class-room, I give professional attention to the farm, experi-
mental, and deiLry 8lock- and 1 am verT l,leaaed to be able to state that during the past 
year, while we have necessarily hud good deal of sickness, t'l6 losses have been slight, 
especially so when we consider the a ount of experimental feeding ,*'“f *>■»« w.™__j

We ^l,kD0W.,t,h?t 8Uch feediD* is more likc,y ' generate disease than ordinary 
feeding. Below will be seen the particulars of the diseases which occurred during the

of lectures upon the points and

The experin 
Some expe 

teriologist, whicl 
culture got fror 
and the cheese fr 
cheese was made 
Nov. 15th. The 
will be left over t 
conclusions.

cow.

lloreet —We■a i . ... a aerioU8 casee of acute indigestion, and some cases of colic,
favorable Mcomta?1*1*’ °* k*’ bruilie8’ eczema> and other diseases, all of which made

Rklatk

This is the f< 
in the Dairy Dept 
the points investi

1. The numb
2. 600 lbs. m
3. The percei
4. Both vats
5. About one
6. H (rich mi 

cooked at 98 e .
7. Both curdi
8. The H curi 

ess time.
9. The H cun
10. The temp
11. The curds
12. The curin
13. All cheesi 

reighed again at tl
14. The cheee 

reeks old, except 
ras ; Flavor, 35

Cattle.--'We had a fatal case of inflammation of the lungs in a farm cow, and a 
fatal case of bronchitis in one of the dairy cows. We also had four critical cases of 
parturient apoplexy, but they all made perfect recoveries. We had several cases of 
impaction of the rumen, mammitis, fardel bound, diarrhoea, constipation, 
all of which also made good recoveries.

Swine.—-We lost four smsII pigs in the experimental piggery from constipation, 
caused by eating saw dust, with which they were bedded. We removed the saw dust used
purruLat^uelonnia We lMt an°ther pig ™ the "ame P^ry from

sore teats, etc.,.

In the farm piggery a Poland China sow was found dead one morning, and a post- 
mortem revealed the cause of death to be rupture of a blood vessel ; and a Berkshire 
sow, in the same piggery, died from over exertion from fighting, one hot day.

Sheep.—■'We had two fatal cases of wool balls in the pyloric orifice in lambs ; one 
fatal case of purulent mammitis in a ewe, and a fatal case of enteritis in a Dorset ewe. 
Some of the lambs showed signs of tapeworm in June, so we adopted our usual treatment 
mj a decoction of pumpkin seeds, giving each lamb the product of about two ounces of 
seeds every ten days, in five doses, and we had no losses.

I have, sir, the honor to be

Your obedient servant,

J. H. REED.
I Gurlph, Nov. 24th, 1897.

\
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| TolU Prend,nt of the Ontario Agricultural College :
Sir,—1 beg leave to submit my seventh annual rejHirt of the Dairy Department

EXPERIMENTS IN CHEESE-MAKING.

The expérimenta in the Cheese Department were in charge of Mr. R. W. Stratton.
Some experiments were made with cultures sent to the Dairy by the bac- 

Itenologist which are not ready to be reported upo- at this date (November) On,- 
j culture got from cheese sent by Mr. Publow, o' Perth, developed a very bad flavor 
: and the cheese from the milk in which it was u'ed was also very touch in texture. This
t raade in Au8uat' and waH stil1 tougb and leathery when scored by Mr Brill on
I Nov 15th. The results of a few trials of dill", rent methods of handling 
I will be left over until another year, as we ha -e not sufficient data 
I conclusions.

over-ripe milk 
upon which to base

Relation or Fat in Milk to Quantity anu Quality or Chkksk.

I the points investigated by us. The following is summary for the past year :

1. The number of experiments made was 27.

were used in each vat, or 32,400 pounds altogether.
3. The percentage of fat in the milk ranged from 2.8 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 when needed.

Icooke^ H?98°h milk) CUrdi WCre C00ked at 100 6 “d the L (poor or medium milk) were

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 

less time.

2. 600 lbs. milk

were ready to salt in

9. The H curds were salted J lb. extra per 100 pounds curds.
10. The temperature for putting to press was about 80 0 for both curds.
11. The curds were pressed about 20 hours.
12. The curing room ranged from 60 ° to 75 ® in temperature.

L • J3; Al! cheee,e were w«gbed and marked when taken from the hoops Thev ■weighed again at the end of one month. ^ 7
L.U.,The ohewewere scored by Messrs. A. T. Bell and G. J. Brill, when about six 
keeks old, except those made in October, which were scored Nov. 15th. The scale 
kM : flavor, 35; closeness, 20 ; even color. 15 ; texture, 20 ; finish, 10.

were

used

[41]
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10.47
11.18

57 25 
53 CO 
M.25 
52 25 
«0.25 
55.75

171.75 
llil 00'

■
! Green.

22 «0 
10.20 
20 40 
19 20 
22 00 
10.80

fiO.OO 
60 20

2 64 0.25
2 91 0 20
2.80 0 30 
3.10 0.20 
270 0.40 
2.77 0.25 
2.74 0 25 
2 98 0.20
2.61 0.25
2.75 0 20

2.69 .290 !
2.90 .210

0 302.62
2 86 0.26
2.54 0 40
2.95 0 20
2.62 0.35
2 83 0 25 j
2 63 0 40 Î
2.93 0 30

2 58 1.62
2 89! .260

Lbs. cheese 
for 1 lb. fat 
in milk.

Green Cured

Total..............

Average....

April 6.. 
“ 13..
■* 20..
“ 27..

Total

“ 26

Average for riel 
Average for pool

The loss t 
from milling fo 
been very care 
ment determir 
June and July 
student of che

Date.

September 14.

at..
30

Average for i ici 
Average for pot

October 6 ...

“ 16 ... ,

22

! 3 00
a 20

I 3.90 
18.20 
(3 00 
13.30

3 83
3.23

10.00
11 31

10 22 
11.69

310 00 
274 25

300.00 9 67
264.60 10.93

58.50 66.75 ...........
53.26 61.60 ...........
62.25 59.50 ...........
52 75 51.50 .........
61 00 69 25 .........
53 25| 51 25 ..........
61.26 59.25............
63.00 61.00 ............

243 00 234 76 9.87
212 25 205 25 11.30

.237

.212

0 40
0.36
0 40
0.30
0 35 -
0.25
0.35
0.20

.375

.275

99,00| 255.25 24650 9.40 9.73
82.20, 228.26 220 25 10.51 10 89

61 25 59.25!...........
50 25
62.25 
63 50
60.25
58.25 
64.00
45.00 52 25

23.40 
19.20 
25 20 
19 20 
21.60 
16 80 
21.90 
17 40

40 50
60.00 ....................
61.6C........................
68 50 ........................
61.50........................
62 oo!____  !.........

92,10| 247 75 289.75 9 68 10 01 
72 60 211 00 203 75 11.37 11.77

Cured. Green Cured

61 501
53.761
61.25
56.76 
63 75 
56 25 
60 00 
64.50'

Average,...

Date.

April 6

13

“ 20

“ 27

Average far rich milk. 
Average for poor milk

May 4

" 12

“ 18

“ 26

Average for rich milk 
Average for poor milk

.Tune 1

8

“ 16

“ 24

“ 29

Average for rich milk 
Average1 for poor milk

July 6 

” 15

“ 20

“ 20

Average for rich milk 
Average for poor milk

Aug ist 4 

“ 10

“ 24

Average for rich milk. 
Average for |«ior milk

Tbe tables show the detailed results of the most important points, by months : 

Relation of fat in milk to quantity and quality of cheese.
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01575
.00325
.01800
.00100

2.710

1.491

.03112 7.00

•00778 1.75

.04100 6.50

.01025 1.61

01125 2.25 
.00437 2.25 
.00050 1.50 
.00600 1 00

.136

10
05
10

.10

.087 1.094

.1270

.03175

.02025

.04275

.01050

.02200

30.00

7.50

L. 11.25
8.75
9.50
9.00

36 60

8.87

Vat.

Total...

Average

April 6........
" 13..........
'• 20..................

“ 27..........

Total....

A verage.

0 31850 
0.13100 
0.22400 
0.16000

0.83350

0 20837

0 11200 
0.14025 
0.10150 
0.22960

0.58325

0.14581

10450 29 25
.02612 I 7 31

Date

Lbs. milk for for 1 lb. .at 
in milk.1 lb. cheese.

{ 3.85September 14 "3.10 62 00 
18.901 58.50 
21.00, 65.50 
19.20, 60.50 
23.40' 63.00 
20 40| 59.50

70 50 190.50 
68.50 178.50

2.50 0.35 
2.08 0 20 
2.64 0.30 
3 05 0 25 
2.65; 0.40 
2.81 0 30
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I 4 00 
I 8.20 
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13.20
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Average for rich milk 
Average for p«.or milk 3.91
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2.96 250

3.25

{October ♦) 4.00 24 00
3.40 20 to]
3.80 22.80
330 19.80

f3.70 22.20
I 3 30 19.801
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8.80 10 HO!

64.26 2.69 0.3560.25 2.86 0.30{ 61.26 
59 00 
64.00
58.75
64.75

2.59 0 35
2 871 0 20 
2.791 0.35 
2.86! 0 30 
2.49 0 40{
2.95 0.30

Average for rich milk............
Average for poor milk............ 3.921 2,4 20 254 251 246.25 9.43 9.82

79.80J 238.50j 280.50 10.06 10.41

JJuitek Fat Lost in YVhkv.

69 2.61
98 2.88

3623 32
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°° th":'zLrr- '
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'lipping Drippings from milling 
to salting.
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and pressing.
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2.90
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reen Cured
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0.86
0 40
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2 31) 0 25 
2.72 0 20
264 0.35
2.81 0 20

2 67 2 58 3.62 
2 99 2 89! .260

2.62 0 30
2.86 0.25
2.54 0 40
2.95 0 20

.. . 2.62 0.35
2 83 0 25

... 2 63 0 40

.... 2.93 0 80
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r months : Relation of Fat in milk, etc — Continued.
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61.50 
67 60 . .

Lbs nf Cheese.

Green. ! Cured.

I

I
A

x

i

)

ss
ys

êè
ss

c3
S8

g
I^H

O
i

Së
ëS

ti 
bS

 tc
 *

r.
sx

s s 
5

33
88

 S 3
SSSS

<•
 e 

si 
o

i :
Lb

s.

îië
5.£

: i 
rs-

Lb
s. f

at
 lo

st.

Pe
r c

en
t. f

at
.

8S
SS

*i x x* x*

im

Lb
s.

Ll
w

. fa
t l

os
t.

Pe
r c

en
t. f

at
.

Lb
s.

Lb
s. f

at
 lo

st.

Pe
r c

en
t, f

at

Pe
r c

en
t, f

at
 in

 
w

he
y.

Lb
s. f

at
 in

 m
ilk

.

5 
8 

58

Pe
r c

en
t, f

at
 in

 
m

ilk
.

to
 to

 to
 to

 to
 to

 lo
 to

 to
 ÎO

 *0 to 
«0

 tO
 CO

 10
 10

 tO
 10

 n5 tc t
O

33
82

33
58

2»
 2S 

88
83

B$
58

_S
5

Pe
r c

en
t, f

at
 in 

w
he

y.
M

W

w
ei

(O
ld 8$

88

CO
 1C

oo
oo

 oo
oo

tO
 10

 tO
 10

 tC
 tC

 tO
 tO

as
as

ag
gg

28eicr.

|—
r

cio
58~
*2as. ~ -I
St:

___
;__

__
 ns m^i

-*
s-

-

-
—

-
—



Total

Average

23.76

5.93

37.76

7.56

Total

Average

June 1 
“ 8 
“ 16 
“ 24 
“ 29

H

M

Total

Averse

June 1
“ 8 
" 16
“ 24

L.

tu 29

Total

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

.11026 6.60

.06650 7.76

.06760 7.00

.01600 7.00

.02126 7.60

02000
02260

.02187

.00800

.07237

.01809

.01050

.00500

.00426

.00900

.02876

.00718

.01600
01012

.01400

.01000

.00726

.06637

Total...................

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

18.60

6.16

August 4 
“ 10

H. 3.25
6.50

24

Tifxl S.75

Average 4 87

Total

Average

July 6 L.
13

“ 20 
“ 28

August 4 ...
" 10 ...

24 ...

Total ...

Average.

September 14.
“ 21.

30

Total ... 

Average 

September 14
21
30

Total .... 

Average *

October 6

Average... 

October 6. .. .
15

,, 22...................

26

Total

Average ..

Total lose for sei

Average loss lie 
lb. milk ..

.02200
(19000

.08400
02600

.201

.10

.26

.194

1 25
3.00
2.00
1 00

7.26

0 75
0.60
1.60
1.60

5.26 | .22100 29.76

1.31 4 209 06525 7.43

100 3.70 
2.00 4 20 
2.60 1.90 
1.76 1.60

.03700 | 6.26 

.08400 , 6.60 

.04760 I 7 26 

.02800 6.26

7.26 .19660 26.26

1.81 2.710 .04912 6 66

Date. Vat

The table 
that the fat in 
pressed from t 
hoops and pre 
gether and a si

Date

1.81 1 641

1.401.00
3 00 1.70

4.00

2 00 1 625

4.26

1.06 3.158

1.80 1.913

i

I

4.' .05610

3.70 .08325 
1.60 i .03760 
1.40 .02800 
120 .00600 
1.00 .01760

6 50 1.078 . 07007

7.00 1.60 .10600
1.00 07260
1.60 11260
1.40 09800

7.25
7 60
7.00

28.76 0.46807

7.18 1.349 07900

6.00 1.20 07200
.80 .04400

1.60 .09760
1.30 07800

6.60
6.60
6.00

24.00 .29160

6.00 1 215 .07287

8 00 3 20 .26600
.64400
.17600

8.00 6.80
8.00 2.30

I 9760024.00
.

8.00 4.066 I .3263$

13601
.31600
1706C

.08400

.70460

17612

1126C
2146C
06526
07600

. 46726

11681

14300
.10850
.11900
.08400
.06760

.622007.00 .28050 36.75

9.00 .17226 32.60

.03445

.01726
01350

.06750
J3600

.13425

.03356

02500
.03900
.04200
01300

.11900

.02976

.01400

.06100

.06600

03250

02612
.01600
04200
02400

.10812

.02703

.02475
00350

.00900

03726

01241

.00326

.01376

.01700

.00860

10440

13050
06600
06260
06000
03260

36060

.01250
00425
00100

.00600

.00450

.03126

44 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Butter Fat Lost in Whey.—Continued.

Drippings from dipping Drippings from milling Drippings after salting 
to milling. to salting. and pressing.
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Dripping* from dipping Dripping» from milling 
to milling. to uniting.

Dripping» after wiling 
and pressing.

Date. Vat.
It,. lb. lb.

August 4 
n 10 5.76

fi.60 |trace
■ 05 I 00287 

00000
1.00 1.60 01600

.01600
.10000
09100

1 .06000
4 00 0.40 1.34

Total .. 

A.erage 

September 14

12.26 O02H7 5.00 .03200 18.75 .26700
6 12 023 .00143 2 50 .650 .01600 6.25 1 370 .08653
5.76 .15 .00862

15 .01350
1.80 2.70 .04050 

1 00 .01750 
1.30 .02925

.08726

50 1 .14440
10876
21000

21 9 00 1 76 25 1.30 2 26
Total...........

Average

September 14 
“ 21.

14 76 02212 5.60 22.76 .46325
7.37 150 01106 I 1 83 1 02908 7 68 2 036 16441
6.50 05

trace
00326 I 50 
OOOoO i 26

.06250
01250
03600

.800 .06000
.04.00
11700

6.75 1 00 .6030 1 60 1 80
Total 7 2512 25 .00325 .11000 21 00 21900
Average*. 6 12 026 00162 1 617 06500 1 042 07300

October 6 H 6 25 01575
.02000
01575

.01800

1.20 .01500
.01500
.0C550
04400

.19600

.24:400

.06000

.09000

6 00 2.00
6 25 2.206 00 4.40

31.50 .oc:>50 .07950 27.25 58900
Average.... 

•October 6............

5 37 | 3.23 .01737 . '1987 6.81 2.161 14750
L 10 01000 2 50 1 00 

01125 2 50 1 70 
00975 1.00 1.70 

.02250 2.50 2 60

05350 8 50 _____

02500
04250
01700
06250

6.60 .10400
.12650
.04400
09000

15 15 5.5022 15 5.6026 30 7.60
Total.........................

Average .... ...

Total lose for eeason J

Average lose iwr 600 ) 
lb. milk............./

60 .11700 26 00 .36450
7.87 .169 .01337 2 12 1.741 03675 6.26 1.458 .09112

161 60 
176.00

.38648
18799

35.75
51.26

99460
.88126

199.00
176.75

4.37626
2.63300

.46 .01540
.03783

1.37 0.3826
.03389

7.37 .16838
.0938133 1.97 6.54

-Matsihh: ~ «swrsargether and a sample taken for testing with the Babcock tester

.078

1.50
1.00
1.60
1.40

.349

.07007

.10600
07260
11260
09800

0.46807

.07900

07200
.04400
.09760
07800

.291F0

.07287

.26600

.64400

.17600

97600

.32633

.13601

.31600
1706C

.08400

.70460

17612

1126C
2146C
06626
07600

.4672C

11681

14300
.10850
11900

.08400

.06760

.62200

10440

.13050

.06500
06260
06000
03260

36060

2 41

1.25
0.75
0.26
1.00

3 26

0 81
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Butter Fat Lost in Whey, etc .—Continued.
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Percentage ok Fat in Win y by Months.
1
il
IIIFat in whole milk. Fat in whey from— IV

AverageRich milk. Poor milk. Rich milk. Poor milk.

/«4.12April ... 
May .... 
June.... 
July .... 
August 
Septemb 
October .

8 42 287 .212
The table 

of 2,700 pointi 
fat scored 2,3! 
to 3 94 per c«>i

3.83 3.02 375 .276
3.70 3 06 .200 .210
3.78 2.05 .802 250

I 8.88 ' 3.23 
3.01 I 2.25 
3 92

.318 .233

.350 .250
3.32 .276^02

Average fur season 3.87 3.18 .327 .243

Points so
Casein in the Wiiky and Drippings from Rich and Poor Milk as determined in

Chemical Laboratory.
April (four expel 

Possible scor 
Milk 4 12% 
Milk 3.42 %

May (four ex per 
Passible scor 
Milk 8.83 % 
Milk 3.02%

June (five experi 
Possible scor 
Milk 3.70 “ 
Milk 3.00%

July (four ex per 
Possib’e scor 
Milk 3.78% 
Milk 2.96%

August (three ex 
Possible scor 
Milk 3 83 % 
Milk 3.23%

September (three 
Possible scor 
Milk 8.91 % 
Milk 3 25 %

< ictober (four ex| 
Possible scor 
Milk 3.92 % 
Milk 3.32

Drippings from 
dipping to milling.

Drippings from 
milling to salting.

Drippings after 
salting ami pressing.

Before dipping.

Date. I
H L. H. L. H L. U. L.

I% % % % I % %
.117 .262June 8 

.. 16 
h 24 
» 29 

July 6 
h 13

1 lu 1 19 .087 i 322 241 314
.177 .081 165 .108 .377 .279 .332 .249.222 .136 .225 .166 .663 444 .382 .334
206 .183 .173 .144 .249 .287 .298 .426

.152 .120 185 .117 .485 .349 .247 .227.131 .123 .127 .114 .345 .208
.467

.287 .198I. 21......... .128 .134 .228 .124 .611 .361

Averages .166 .132 .174 .121 .421 .328 | .307 .291
i

Loss in Weight of Cheese during one Month in Curing Room.
_

Per cent, loss in cheese 
made from Average.

I
Rich milk 
Poor milk

8.4 3.1
3.6 3.3

rd

46 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

Total Fat Lost in Whey (before dipping) and the loss 100 pounds Cubed Cheese. The Expkuim

The chief 
as the per cent 
as the percent 
whey as the p<

Loss of fat 
in whey p r 
100 lb. cum 1 
cheese.

Average |ier 
cent fat in 
milk.

Total loss of 
fat in whey.

Total |Hiundh milk used.

V

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

;

y

A

V

r

1

z

o

R 
K

 li
 R

 -

8S
Ê8

§181

i-4 C
C

coco

aoc* 
ei eo

ei 09«5
*

tc
 OS

O
S O

S
b»

 to

O
S O

S 
it-

 to

^1
1»



Average.

307 .291

OOM.

too
344 0 
318.5

400
347
330

BOO
442
429

400
366
351

300
271 5 
270

300
270
209

400
308
352

80
07.5
09.6

80
07
02

80
72 6 
72 5

80
72
72

140
113 6 
113 0

140
113
101

176
140
130

140
118
116

April (four experiment») : 
Possible score............
Milk 4 12 % fat ........
Milk 3.42% fat

Muy (four experiments) :
Possible score................... ..
Milk 3.83% fat...................
Milk 3.02% fat.....................

June (five experiments) :
Possible score. ......................
Milk 3.70% fat.....................
Milk 3.00% fat.....................

July (four experiments) :
Possib'e score.........................
Milk 3.78% fat.....................
Milk 2.96 % fat.....................

August (three experiment») :
Possible score.........................
Milk 8 83% fat.....................
Milk 3.23 % fat...................

September (three experiments) :
Possible score.........................
Milk 8 91 % fat.....................
Milk 3 25 % fat...................

October (four experiments) :
Possible score....................... .
Milk 3.92% fat................... .
Milk 8.32 % fat...................

Tub Experiments Grouped According to the Percentage of Fat in the Mii.k.

The chief points to observe are (1) the increased yield of cheese per 100 lbs. of milk 
as the percent, of fat increases ; (2) the decreased yield of cheese per lb. of fat in the milk 
as the percentage of fat increases in the milk ; (3) the increased percentage of fat in the 
whey as the percentage of fat in the milk increases.

Cured Cheese.

| Loss of fat 
of in whey p t 

100 lb. cuie l 
cheese.

lb. Percentage if fat in inilk l'linM
produced produced 

per 100 lbs. I from 1 lb. 
of milk, of fat iu 

I milk.

Milk re 
quired to 
make 1 lb 
of cheese.

2 Per cent, 
of fat in 

whey.
Group.

Range. Average
l

.2258 673 
9.117 
9.986 

10.333

Below 3 
3.00 to 3.50 
3.55 to 4.00 
4.05 to 4 50

11 529 
10 968 

. 10 013
9.677

10.512

1
.247
8 29

t in whey from — 3 25

9.512Averagei milk. Poor milk.

The Quality op the Cheese.

The tables show the scoring of the cheese by months. Out of a total possible score 
of 2,700 points the cheese made from milk averaging (by months) 3 70 to 4.12 per cent, of 
fat scored 2,399.5 points. The cheese made from milk averaging (by months) from 2.95 
to 3 91 per o«>nt. of fat scored 2,349.5 points out of a possible 2,700.

%

Tota>.Finish.Points scored by cheese.

lETERMINKD IN

i RM.

Even
color.Flavor. | Clo»eneth. Texture.

47DAIRYING.
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40
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43.0
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Per cent, fat in 
milk.

S c.
+ 2 42 
+ 4.17 
- 6.01 
- 1.68

Kind of cheesi

Slow curing

fuick curing . ,.

Weight of milk. Per cent, of fat.Value of cheese made.

44 AGRICULTURAL COLLEGE \ND EXPERIMENTAL FARM.

Table showing average .core of qualité in the cheese made from milk
to the percentage of fat: grouped according

CoNCLVaic
:ent. of fat inci

2. The yie 
fat increased

3. The yie 
:asein may be i

4. The hig
from 3.55 to 4

Average 
total score.

(Max. 901.

Flavor. Closeness, Even color. 
(Mav 3.1). (Max. 20) ! (Max. 16).

Percentage fat in milk.

Under .'1.00 uer cent 
* 00 to 3.50 *«
3.55 to 4.00 ••
4.05 to 4.60 ••

28.33
28.43
29.81
29.75

18. Hi 
17.93

14. lti 77.4813.70 77.0018.25 5. The H.ULM 78.8718.00 13.00 per cent.78.00

6. The loss J milk. This is e
"°» turn to îfc "u,7 "Tlh °' th" "><l -» I tî>»‘ I- (">

All .« o.,duPc J% Ô" « "VT'? “ «*• 1 7. In tho«
the profits be equitably divided among those who httve^i right t« 18 H,8° necessary that 1 a greater averaj 
owner of the factory, the maker, the patrons and the distribuera nf’Vh ,n.them* The j l»red with the ]

share should be divided on a sound bt!T The^W “ *! ,jnPorUnt th»‘ this large 

casein (% fat+2) the most lust o/the r ,^ > COn8‘der what may be called the fat and

stsr-w,: •=*

PRACTICAL 1ÎKSULT8 Ot" THK ExPKRIMKNTS.

During Ma 
quantity of rent 
on the time req 
:heese were scor 
and August 7th. 
month after the 
by the two meth 
were usrd the cl 
main differencesAmounts of money (cheese 8c.) crédité, bv three 

systems and according to weight of chsese.
Average jier 

| cent. fat.
Pounds milk. Pounds 

cheese made.
Weight
milk.

Per cent. Per cent, fat
+ 2.

Weight
cheese.fat.

Kind of chi.13, «00
312.25 

1,203 50. 
1,318.25 

248 00

13,200
13,200 ........
2,400 .........

•Slow curing . 
flick curingof «ho^Z^oÏÏ" eo"p*reJ wUh th' "■» <•«

8 cents per pound)

4 A. C.

Texture.

(Max. 20).

Per cent, fat
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■ Slow curing First .............
Second ...........
Average.......
First .............
Second...........
Average ....

I juick curing .

L FARM.
DAIRYING. 49

grouped according
Conclusions : 1. The yield of cheese per 190 pounds of milk increased when the per- 

:ent. of fat increased, but it did not increase in exactly the same proportion.
2. The yield of cheese per pound of fat in the milk decreased as the percentage of 

I fat increasedAverage 
total score.

(Max. 90'.

ire.
3. The yield of cheese is fairly proportionate to the fat and casein in the milk. The 

I asein may be represented by the figure 2 added to the percentage of fat in the milk.
4. The highest average score of cheese made was in the group where the milk ranged 

I from 3.55 to 4.0 per cent, of fat.

30).

« 77.4m
SI 77.»: 5. The H. cheese lost 3.1 per cent, in weight while curing ; the L. cheese lost 3 3’5 78.87
6 I per cent.>.00

6. The loss of fat in whey, drippings and pressings was greater from the H. (rich) 
I ••'•lit- This is especially marked in the drippings after salting, which include the grease 
J prested out of the cheese while in the hoops. The loss of fat at this stage is nearly double 

]uestion, and we * 'hat from L (medium and poor) milk, 
to factory work, 

o necessary that 
• in them. The 
e cheese are the 
amed receive, or ^ 
e patron, or pro- 
it that this large 
proceeds among 
2 and in my last 
tiled the fat and

7. In those experiments where the percentage of casein was determined, it showed 
I a greater average loss of casein at each stage of the making, from the H. milk 
I pared with the L. milk. as com-

8. We recommend the percentage of fat + 2 system for distributing proceeds 
l among patrons of cheese factories.

Rapid Oi ring Chkkhk »*. Slow Curing Cheese.

I hiring May and June thirty trials were made, by comparing the use of aa extra 
quantity of rennet and less salt with the usual amount of these, and noting the effect 
on the time required for curing the cheese and also the effect on quality. The May 
heese were scored by Mr. Brill on June 18th ; the June cheese were scored on July 14th 

iucJ .August 7tb. About half the cheese made during each month was kept for about a 
month after the first scoring, to note tho effect on the keeping quality of the cheese made 
ty the two methods. Where the extra amount of rennet and the small quantity of salt 

were used the cheese ripened and went off in flavor more quickly. The tables show the 
main differences in making and in the quality of the cheese.

comes nearer to 
«tory. As will 
loes not receive 
nade, while the

créditai by three 
ght of chieee.

if 111 ê Weight of cheese.t. fat Weight
cheese.

Kind of cheese. I ittuc.
26 Green. I Cured.

;S588
84 < <
«4

lb*. lbs. lbs.•Slow curing . 
V'lick curing 9 68 28 

58.93
56 13
56.71I

nts per pound)

Closeness. Texture.Kind of cheese. Total.
(Max. 20 ) (Max. 20.) (Max. 100.)

Scoring.Per cent, fat in 
milk.

35 8
26 8

4 A. c.

IKK) 3 36 
600 3 36

I
r lavor. 

(Max. 36.)

* C*S tO

25
82

88

25888K
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Kind of cheese.

Extra moisture ... 
Dry stirred...........

Average Score.

Flavor. Total

30 59 
30 42

69.4.• 

69 49

CONCLUSIONS.

1. By not stirring the curd there was an extra pound of cured cheese made from 600 
pounds of nnlk.

2. The quality of the two cheese was much alike.
3. With a small curd the extra salt applied seemed to have the same effect as hand 

stirring of the curd.

It is customary among Canadian makers to stir the curds more or less after “dipping.1 
It was suggested that curds need not be stirred so much if an extra quantity of 
Wood appl]ied 10 the curd" Thie> il wae said, would lessen the labor and produce just assalt

During September and October seven trials were made, by dividing 1,200 pounds of 
mil into two vats and treating them the same, except that one vat was not stirred after 
dip ng but to the curd an extra quantity of silt was added. There was practically no 
difference in the time of milling aid salting the two curds. The table shows the cliff 
points.

Aer.tr 1.

Unrelated

Four methc 
success, viz, mal 
making the day 
to 160 degrees c 
all like an ordin 
Stilton cheese in 
method of mski

The cheese 
resembled an ord 
the value af past 
kept over until t

Stirring Cvrds.

Conclusions : In the spring of the year, when it is usually the best policy to make 
cheese which will cure or ripen quickly, we advise the use of four to 6ve ounces of rennet 
per 1,000 pounds of milk, or sufficient to cause coagulation in twenty to twenty five minutes 

j 8elî.re7 tW0 Poundi P61- 100 pounds of curd or per 1000 pounds milk—may also be 
used. The cheesemaker will need to use judgment and watch the markets. If the demand 
for cheese is brisk, such as was the case in the spring of 1897, he would be quite safe in 
making a quick curing cheese ; on the other hand, if the markets are dull and there is a 
prospect of the cheese being held, he would need to be careful in making soft cheese 
It would be better under such conditions to make them firmer by using less rennet 
ring more, and using more salt

1. While t! 
[yield or quality 
gas, yet the gas 
flavored milk, tl

2. We shal 
statements about 
advise aeration i, stir

59.65
58 78

Aeration of Milk for Cheese Making.

Fifteen experiments were made during July, August and September, in which one 
vat consisted of milk which had been aerated, while the other vat was unaerated milk. 
A part of the aerated milk was from our own cows and a part was from herds which 
supplied us with milk. Two kinds of aerators were used, viz, those which expose the 
milk to the air in thin sheets, and those which force air into the milk.

On July 26th, there were two vats of milk from the milking machine. One was 
aerated, the other was not. Both were very bad in flavor, both curds were “floaters, 
and both lost a great deal of butter fat. The drippings (whey from milking to and after, 
pressing) weighed 9J lbs., testing 23 per cent, fat from the aerated milk; while the 
unaerated tested 25 per cent, fat and weighed 12 pounds. The yield of cheese was 221 lbs. 
from the aerated and 201 from the un aerated. The flavor of the aerated milk cheese was 
scored 26 out of 35, while the unaerated scored 20. The total score was 83 and 75 
respectively.

Mi thud of handli

(t) Cheese made eai 
teurired but wit

(2) Made name day 
with staiter ....

(3) Made day afte 
with starter,.

(4) Made day afte 
without starter

|
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Average 
lbs. milk 

used.

Average 
per cent, 

fat it milk

«00 3 41
«00 8 41

Close
ness. Texture

17.71 17 28 
17.7117 67
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h. m. h. m. 
5 00 3 30 88 87 36.12

3 40 4 00 82.00 30.25

3 47 5 01 30.76 29.25

3 54 6 11 j 32.08 30.68

Average lbs. 
cheeve from 300 

lba. milk.

Green. Cured.

Aerate 1. 300 3.60 27 61 Fitst........
Second.... 
Average..

[ 1,200 pounds of 
i not stirred after 
as practically no 
shows the chief Unaerated 300 3 50 27 28 First

Second ...
Average..

3 80

3 SO

3 43

3.43

ier, in which one 
onaerated milk, 

om herds which 
which expose the

Method of handling the milk.

chine. One was 
were “ floaters. 
:ing to and after, 
nilk ; while the 
îeese was 22£ lbs. 
milk cheese was 
was 83 and 75

(1) Cheese made fame day ae pea
teurired but without rtsrter .

(2) Made fame day ar pasteurized
with ftaiter.......................

(3) Made day after pasteurized
with starter................................

(4) Made day after pasteurized
without starter ....................

'

Pasteurizing of Milk for Cueksemakiso,

Four methods of treating the milk after pasteurizing were tried with but limited 
success, viz, making up the same day as pasteurizing, with and without a starter, and 
making the day after pasteurizing, with and without a starter. The heating of- the milk 
to 160 degrees changes the character of the milk in such a way that it does not work at 
all like an ordinary Cheddar curd. The cheese made from pasteurizid milk resembles 
Stilton cheese in many respects, in fact our experimenls peint to a new and successful 
method of making a famous stilton cheese.

The cheese made from heated milk to which a starter was added, more nearly 
res?mbled an ordinary Cheddar. The experiments so far made would lead us to doubt 
the value af pasteurizttion for Cheddar cheesemsking. In every cam where the milk was 
kept over until the following day, the curds weie very gassy.

Pasteurization of Milk for Cheesemaking.

le made from 600

me effect as hand

age Score.

B- Texture Total

1 17 28 
17.71

89. ti
es 497

I
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st policy to make 
! ounces of rennet 
enty five minutes, 
nilk—may also be 
i. If the demand 
I be quite safe in 
ull and there is a 
king soft cheese 

less rennet, stir-

Conclusions.

1. While the sverage of the results does not indicate much difference ?n the 
or quality of the cheese, nor d d aerating the milk prevent the formation of

yet the gas was easier got rid of from the aerated milk curds ; andin case of badly 
red milk, the aeration made an improvement in the yield and quality of the cheese.
2. We shall need to make further experiments before making any very definite 
ments about the <ff cts of aeration on milk for cheesemsking In the meantime, we

or with a pure atmosphere.
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Green. Cured.Whey.

Score.Per cent, fat in Lbs. cheese.tl
EÏ
Is
it

Dat.v

Daring May and J une eight trials were made, to see the effect of ripening milk before I 
renneting This is a continuation of last year’s work. The ripeness of the milk was I 
determined by means of the rennet test commonly used in factories. The rennet test I 
varied from thirteen to thirty-one seconds. The general rule seems to be that a differ I 
ence of one second in the rennet test will make a difference of about two minutes in the fl 
time required for coagulation, although there are some marked exceptions to this rule.

In casts where the milk was set sweet, the curd remained in the whey for a longer 1 
time, but all were in a fit condition to salt in about the same length of time.

Eflect of varying the rennet test, or of different degrees of ripeness at sitting :

Average score.

FI Ivor, ('losenesh I Texture.
(max. 35). (max. 20). (max. 20). (max. lOOl

Total.

43 3.10 2.53
2.18 2.43

.35 1 03 58 60 56.60

.36 1.90 68 50 68 50
83

3. 88

36 2 57 2 67
30 2 22 2 62

.25 . 60 58 00 65.00 87
25 1.00 58 00 65.00 86

3.70 | 20 40 3 07 2 37
26 1.60 2 34

80 2 80 69 50 67 00 87
.36 2 50 | 60 75 58.00 833.70 17

h. m. h. m. 
37 3 19 3 00
27 2 38 3.00

May 5 3.40 19
3.40 ! 14

30 1.80 67 26 66 26 
1.20 55.60 63 50

92
.40 89

(1) Made same say as pisteurizsd but witlnut
starter....................................................................

(2) Made same day as pasteurized with rtaiter....
(3) Made day after pasteurized with starter..........
(4) Made day after pasteurized without starter ...

Method of hatidlirg the milk.

June 2 ........... 45 3 27 3 05
2.65 3.00

20 1 00 67 00
20 1.00 67 00

65 00 86
55.00 8334

“ 81 8.40 26 33 8.00 2.64
2 23 2.46

.25 2.20 60 25 58 00 82

.20 1.50 60 60 58.26 81. .. 3.40 j 19 26

“ 6 ............... 3 60 I 19 85 2 53 2 52
2.19 2.63

.25 1 00 66 75 64 75 
1.00 56.78 54.76

93
3.60 13 25 25 95

8 3.60 18
3.50 I 14

31 3 11 3 02
2 42 3.00

26 1.00 57.00 66 00
25 1.60 56.26 64.25

93
25 96

Ripbnixo Milk before adding Rennet

-

Quality of Chteee made from Pasteurized Milk.
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3.40 24
1 40 20

3.60 30
3.60 24

3.20 31
3.20 26
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Score.I. cheese.

Cured.i.

i 66 25 
) 63.60

I 54 76 
64.76i
66 00 
64 25

67 00 
68.00

i

68 00 
58.26

65.00 
66 00

56.60 
68 50

65 00 
65.00

sning milk before I 
i of the milk wee I 

The rennet test I 
o be that a differ I 
wo minutes in the I 
is to this rule.
whey for a longer I 
time.

9 at setting :

Texture. Total, 
(max. 20). (max. IOOi 11

b score.
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h. m
3 08 M 75 

54 00
3.40

8.03 8.40

8.03 54 76
58.75

3 40
I 2.66 8.40

3 2K 63 :« 
53 26

3.80
3 23 8.30

3 00 64 76 
54 75

8.40
3 02 3 40

3.30 51.60 
61 50

3 80
3.03 3.30

3 38 64.00 
68 76

3 30
3.27 8.30

8.11
3.13

65 60 
55.75

3.60
8.60

8 26 54.60 
64 76

8 60
3 14 8 60

3 20 54 00 
66 00

3 40
8 17 3 40

3.20 64 60
54.75

8 60
8 03 8 60

S 29 56.00
56.75

3 60
3.17 3.60

3 87 56 50 3 60
66 50 8.50
56 75 I 3.60
57 26 | 3.50

61 00 3 CO
59 50 3.60
60 00 3 60

3 22

4.02
8 47

3.08
3.05
3.05

3.13 63.00 
63 00 
68 00

S 90
3.05 3.90
2 56 8 90

Whry

b. m.
2 34
3.47

3.44
2.56

2 53
2 68

3 12
3 07

8.11
8 16

2 29
2.34

2 52
2 66

2 64
2 69

3 04
3.07

2.52
2.67

3.04
2 58

3.30
3.19

8 03
2.64

2 48
2.49
2 50

2 fS
3 00
3.02

OUCOM.
22 8

lè

Per cent fntIn Pcore.

8........
3

7
7

11 .......
Il

n......12
14
14

17..........
17

30
30

3.
2...

ounce

Conclusions.

1. Where less than three ounces of rennet per 1,000 pounds of milk 
there was an extra loss of fat in the whey, and less cheese made. The extra quantity c 
rennet, above three and one-half ounces, made an extra yield of cheese.

2. The highest scoring cheese were made using two and one half and three ounces o 
rennet per 1,000 pounds milk.

was use

Date

These are 
during the past 
milk was first n 
|iercentage of a

Rate of i

lYw.' 3# The tin 
used in the mil

Effect or Diffusent Quantities of Rennet.

These are further experiments in addition to similar ones made in 1895 and 1896. 
The milk was ripened to about twenty-two seconds The quantity of rennet varied trom 
one ounce to eight ounces per 1,000 pounds milk. The minutes required for coign 
lation varied from i even teen and one half to seventy-nine.
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28
28
28
20
18.B
17 6
17
16
14
14
13

ounce

17.6

IS

Effect of Dipping at Different Stages of Acid.

These are a continuation of the experiments made in reference to this question 
Junng the past two years. They were conducted in, the months of June and July The 
milk was first mixed together and then divided iuU» two vats. In a number of trials the 
percentage of acid was determined with an alkali solution.

II
Lb*. Cheese. Per cent. Fat in

Ei Score.
IsDate. Max.

100.Drip-? c Green. Cured. Milk. pingso a.
X

inch | h. m.m.
June 3 i 3 04 67 26 

57.00
66.50 
65 00

3.80 1.208 2 14 8.30 1.40
7 i 3.20 58 60 

68 26
58 75 
66.50

8.60 0.907 * 2 47 3.60 1.20
11 I 2.33 2 66 68 8C 

68.25
56 76 
66.25

8.80 0 8011 3 00 2 36 3.30 1.20
H., 8 10 2.32 67 60 

57.60
55.00 
66 25

3 30 1.1012 3.81 2.18 8.30 1 40
14 2 43 3 13 69 00 67.f0 

59 00 66.75

68.25 66 75
69 25 67.50

57.25 55.50
67.00 55 00

8.60 1.3014 i 3.38 2 20 3 60 2.70
" 17.. 
“ 17..

2 61 3 22 3.30 0 703 44 2 30 3 30 0 80
30 è 2 42 8 28 3 30 1.2030 3.19 2 53 8 30 1 60

July 2. .
2... i 2 29 3.18 67 75

2.08 67.75

3.27 I 56.50 
2.36 | 66 00

55 25 
66 26

3 30 1.103 27 8 30 2 30
è 2.41 63.75 

54 00
8.20 2 003 25 3 20 2 20

I 3' Tî6 “T reqU,1red f°r coLeKul‘t'on decreases with an increased quantity of rennet 
I used in the milk, as shown by the table arranged in order of quantity of rennet used :

Minutes coagulating.

n 1895 and 1896. 
rennet varied trom 
required for coign

Rate of rennet |«r 1,000 lb*, milk.
Average for 
three years.

1895. 1896 1897.
Score, j

30 89
30 89

30 91
30 89

60 91
60 91

50 92
60 92

40 86
40 88

60 92
60 88

50 83
60 79

60 91
7* 89

50 96
:<o 93

CO 89
60 89
60 89

90 89
90 89
90 90

of milk was ui 
extra quantity

md three ounces
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.30

.30

.20
20

.30
SO

.30
30

30
.80

.80

.80

80
80

30
30

30
.80

.25
30

.85

30
.30
30

fat in

Whey.

80
.40

.80

.40

.80
35

.30

.80
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Conclusions.

1. The time from setting to salting was about the same, irrespective of the timt I 
which the curds were allowed to remain in the whey.

2. The yield of cheese was greater by dipping at about one eighth of an inch of acid, 1 
or two-tenths of one per cent, than where the curds were allowed to remain until over one 
quarter of an inch of acid showed on the hot iron.

3. The percentage of fat in the drippings (whey from milling until the cheese are
removed from the press) was higher in all cases where the curd remained in the whey foi I 
a long time. ■

4. The quality of the cheese was better in nearly every case from dipping at one 
eighth to one-quarter of an inch of acid as shown on the hot iron.

Hot Iron Test and Percentage of Acid in Whey at Dipping, Milling, and Salting

5. We re 
curd becomes i

Date.

April 15

“ 17........

At saltingAt dipping. At milling. “ 19........

Date. “ 31
% acid in 

whey.tent.
" 22

inch.
June 3 r 1.062

1.162
“ 233

7 ! “ 26.MB7 1.044

1 May 3.990
1.089

July I 1.063 
1.224 I

7

Milling the Curd.

This is a repetition of last year’s work. In addition, we have the loss of fat from 
dippings and pressings this year. Before milling the first half of the curd, it was 
divided into two parts. One part was milled at an average of about one hour and forty 
minutes after dipping. The hot iron at this time indicated about “ one inch of acid.’ 
The other half of the curd was milled at periods ranging from one hour to three hours 
after dipping. The quantity of drippings and pressings from milling until the cheese 
taken from the hoops ranged from six to eight pounds. The curd milled first, produced 
a larger weight of drippings but not so rich in butter fat.

This is a ci 
ments were ms 
one-half of the 
allowed to devi 
experiments.

Wei.

1. The yiel 
hour before the

2. The loss 
the curds to “ i

3. There w 
early or late, w 
salting.

Conclusions.

1. About one-and a quarter inches was the longest “ string ” which could be got on 
the hot iron. After this the “strings ” went back.

2. Whether milled at one-and-a half hours after dipping, or longer, the curds 
ready to salt at about the same time.

3. Allowing the curds to remain for two-and a ha f to three hours after dipping, and 
before milling, causes a greater waste of butter fat than milling earlier.

4. There did not appear to be so very much difference in the quality of ch< ese pro
duced from the two methods.

were

|

/. acid Hot iron 
in whey. teat.

% acid in 
whey.

.180 II .846
261 702

180 II 846
.362 865

307 U
.226 n
.225 Ü 819
252 U 964

Vat
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^Wc recommend milling about one and-ahalf hours aftea dipping, or when the 
curd becomes meaty and shows three quarters to one inch of acid on the hot iron.

Effect ok Milling at Different Stages

ctive of the time

ok Acid.f an inch ot acid, 
in until over one tr f! Per cent, fat in1il the cheese are 
I in the whey for

P I
isli I ;Date.

11|ï
Xs- ila*

: ma
dipping at one ?

inch. h it. 
1 2 43

•Ih. ni. 
1 SOApril 15 1,200 3 GO .20 1 40 59 2 ) 

59 001 00 1 2 43 20 1.20to, and Salting
“ 17 1,200 3 HO 1.40 1 3.06 .20 2.00 69 :o 

60 001.16 1 8.02 .20 2 00
Atealting jling. “ 19 1,200 3.70 1 40 | 1 3 06 .20 2.40 69 26 

59.502 00 1 3.02 20 3 00
“ 21 1,200 3 HO 1.40 1 2 53 30 2.40 60.00

60.26
acid in 

whey.
% acid in 

whey. 2.16 2 53 .30 3 00
" 22 1,100 3 90 1.40 1 3 00 .25 1 60 59.50

61.252.30 4 3 00 26 2.40
.846 1.062

1.152
“ 23 1,200 3 1.40 8 25 20 1 30 57.50

1.80 57.25

2.00 69.50
2 20 60.75

.90 58 25
1.10 58 50

702 2.46 3 28 20
846 " 26 1,200 3.80 1.40 1 3.17 .25855 1.044 3.00 i 3 20 25

May 3.990 1,200 3.60 1.40 3 05 .251.069 3 00 3.OH .25
1.063
1.224

819 7 1,200 3 50 1.40 1 8.15 20 1.00 55 00
1.30 ] 65.86

954 3.10 Ï 3 25 20

Salting Curds one Hour Sooner than Usual.

This is a continuation of last year’s experiments under this head. Fifteen exoeri 
?Unng nüü*1, ,May' June- 8el>tember, and Octobei. As a role, 

0,11 ^ Î/ * f t!ie C|U,<1 Ta8 “ tfd about one hour sooner than the other half, which was 
events °P “ etJ ffeel ” The ta',Ie 8h0W8 the main Points of th“

Conclusions.

loss of fat from 
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i hour and forty 
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first, produced

1. The yield of cheese per 100 pounds of milk 
hour before the curds became “ velvety.”
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Lb1, cheese.

4 00
4 0-1

Score

1.30
1 30

3 60April 28 1,200

Dele.

57.50 
,r)6 SO

6» ? r>
58.60

56 60 54.76 
66.76, 55.26

i3.
ac
t?

il
~

7.00
7 .50

60 25 68 25 9.70 
68 50 67 00 9 60

The exp 
the following 
lactation on < 
lefore settinj 
best tempe rat 
ing butter ; r

Other e* 
nions upon th 
flavor to the ( 
hut our mang 
and alfalfa ft 
quality—that 
the alfalfa bu 
for detero inii 
gave practical 
milk on differ 
some fat fron 
graduated ne<

13 1.200 3.40 2 18 61.00 69 00 » 83 I 8 00 1 00
......................  3 22 60 00 68 00 9.66 8.60 1.00

1.200 3.4'J 2.16 64 00 62.0o'l0 33 6.76 . 90

------ j............  3 20 . 62 75 61 00 10 16 7.26 1.20
1.200 3 70 2 17 67 50 65.0'i|l0 83 6 50 1.00

... |........... 3.27 , 66 50 64 00^10.66 7.76 1.20
“ 12 -----------  1,200 3 60 2.12 ' 68.35 61 60.10.26 ' 7.25 100

............ ........... 3.10 61.75 60 00 10 00 7 60 . 90

16 14
17 14

j 18 14

17 10 89 ..
17 10 89 ..

“ 25 18 10 92 ..
18 91 ..is 1 I 18

! 1*Oct. 11 14 17
14 18

10 90 ..
10 90 ..17

18 14 ! 18
18 | 14 18

10 90 ..
10 92 ..

Salted early 
Salted, late

Averages......................| .67 35 1.14 30,3 17.6 13 8 17.3 
1 23 30.517.8 13 8 17.4

10 89 2 .. 
10 89.5 . .56

'

Temperature of Curds at Time of Putting to Press.

These are experiments conducted for the third year. Some time lx fore pressing 
a curd was divided and put to press at diflerent temperatures, as shown in the table. 
The range of temperature was from sixty-two degrees to ninety five degrees at the time 
of hooping. The highest scoring cheese was made from a curd put to press at ninety- 
three degrees. Last year there was more openness in the cheese put to press at 
high temperature. This difference did not seem to be so marked this year.

So long as the press room is kept moderately warm, there does not seem to be 
much difference in the quality of the cheese whether put to press at 65 degrees or 
95 degrees, or at any temperature between these two points.

a

A corres] 
milch cows :

11 You dc 
what I shall r

.32
31

32
31

31
31

30
32

88 .. 
88 .

10
10

17
17

14
14

16
10

31
31

1.00
1 00

r no
8 00

2 15
3 45

.. 1,200 3.5011

86
Oct. 27_____89

■
SK

10
in

18
18

14
14

18
18

80 30
.80 28

“ 25 . 1,200 3 30 2.20
.......................... 3.10

April 14

“ 10................ 1,200 3.80 2.40 58 60 56 60 9.41 6 75
........................ 3.68 57 50 56 50 9.25 6.00

1.00 30 18 14 17 10 89 ..
1 30 32 17 14 18 10 91 ..

Sept. 9 .............. 1,200 3 30 2 30 60.00| 58 00 9 66 7.75 1.70 28 16
.......................... 3.20 59 00 67.00 9.60 8.CO 1 90 30 17

14 17 10 85 .. 
14 17 10 88 .. “ 28

“ 23 1,200 3 30 2 23 57 50 56 25 9.20 4 00 1.20 29 18 14 18 10 89 .
•••............. 2 58 57 25 55 00 9.16 I 4.00 1.20 30 18 14 17 10 89 Aug. 3.............

“ 21 1,200 3 40 2 05 60 00 57 75 9 62 5 00 
........................ 2.65 69 00 67 CO 9 50 5.00

110 30 18 13 17 10 88 .
90 30 18 12 16 10 86 . 7

1,200 3.50 2 56 I 56.25 54.25 9.04
................. 3.43 56.25 64.25 9 04

June 19 5 60 1.60 29 17
5.00 1.50 29 18

14 16 10 85 . 
14 16 10 87 . 10

May 1 1,200 3.00 2 06 58 50 56 50 9.41 7 00 1 00 32 18 
........................ 2.46 58 00 66.00 9.33 7.50 1.80 32 [ 18

14 18 10 92 87 
14 18 10 92 89 8

•• SO 1,200 3 40 2.15 59 00 67 00 9 50 6.00 1 00 32 18
........................ 3 25 £8 tO 66 60 9 41 6 00 1.20 32 19

16 19 10 94 88 
15 19 10 95 87 .. ,2

“ 29 1,20» 3 50 1.68 59 75 67 75 9 62 6.75 1 80 30 19 13 17 10 89 ....
2 40 69.50 57.25 9 62 7.00 1 80 29 19 13 16 10 87 .... 9 .........

Effect of Salting at Different Periods
Tabli
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Lb*. chu Ht Scoring of cheme.

f'2 60 f0 CO 62» i 31 
fil 00 50 00 80e 31

1.20C) 3 70

GOO 3.80 31.50 30 00 95*
................. 32 50 81 00| 78® 17 14 17 10 

17 14 18 10

1,200 3.40 55 50 53 751 93°
............................  56 50 5I.50| 93°

600 3 80 31 25 80 00 95®
........ 82 00 SO 50 82®

19 14 19 10
19 14 18 10

18 14 17 10
18 14 18 10

1,200 3 60 62 25 60 00 63* 32
..................... 60 76 68.60 7»® I 32

1,200 3 50 62 70 60.00 66®
........ 60 76 69 00 79°

1.2C0 3 60 62 25 60 00 66®
........ . 60 50 58.60 80®

i
1,203 3 60 64 00 62 00 66®
..................... 63.0» 61.CO 82® 33

1,200 3 80 61 50: 59 60 68®
60 60 68.50 81,®

18 14 18 10
19 14 18 10

32 19 13 18
31 18 13 18

10
10

30 18 13
81 | 19 18

16 10
17 10

32 I 19 14 18 10
19 15 | 18 10

18 14 18 10
18 14 18 10

32
33

32
28

32
32

31
30

Date.

April 14

H

.. jj

8

10

7

Aug. 3

Oct. 27

“ 28

89 2
,89.5

n

4‘ You doubtlesH often receive suggestions, re experiments that 
what I shall mention may possibly fall into the same category, are not workable, and

milch cowsre8r0,ldent Wr0t6 M f0ll0W" in reference t0 an experiment in feeding silage to

Feeding Silage to Oows.

lactation on creaming of milk and qoality of butter ; straining milk through broken "ce 
lefore setting ; milking machine milk for butter making; pasteurizing milk and v 
best temperature for ripening ceam ; percentage of starter to use in cream ripening • 
ing butter ; moisture in butter ; centrifugal dryer in batter making. ’

Other experiments were made, but not in sufficient nnmlier to base definite conclu- 
sions upon them, as follows : Cultures supplied by Mr. Hariieon which gave a very bad 
flavor to the cream and butter ; butter made from hay and mangels, together with meal 
but our mangels were all fed before sufficient data was collected to be of much 
and alfalfa fed to cows by Mr. Day—but one churning, in which the butter was of fair 

from thft Rreen 'Je averaging slightly better in the two scorings—though 
the alfalfa butter scored higher when first made ; testing the double-necked bottles used 
for determining the fat in skim milk, by which it a as found that a dozen of these bottles 
gave practically the same readings when tested with twelve different samples of skim 
milk on different days. What difference there was in the readings was probably due to
gr^TuaTtdfr°mk*he previ°U8 t68t n0t haV'ng 1)66,1 thorcujhly washed out of the finely-

cream ; 
wash-

use ; rye

EXPERIMENTS IN BUT TERM A KINO.
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Etu
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10

10
10

10
10

10
10

10
:o
10
10

10
10

10
10

10
10
10
10

10
10
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10

10
18

10
10

10
10

10
10

Table Showing Effect of Temperature of Curd when put to Press.
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Firat
Last
Average of all

Mixed Feed BatterSilage Butter.

Scoring.
Grain. Total Score.Grain. Total Score. Flavor.Flavor.

Scoring of Butter from Silage and Mixed Feed Milk.

AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.60

“ Admittedly, flavor ami keeping qualities are two of the strongest points of excel
lence to be secured in butter-making. One of the stock objections to ensilage (and which 
we frequently hear) has been raised on both score s and no later than a couple of days ago 
a leading farmer and breeder from a northern county expressed himself very strongly to 

that subject. He was sure that a creamery near him was going to lose its reputa
tion for tine butter, because the |*trons so generally were feeding ensilage to their cows. 
Now, could you not carry through an experiment that would determine what there is (if 
anything) in the objection raised against ensilage ? Three lots of cows might be selected 

put on a heavy (fifty or sixty pounds) ration of ensilage, with comparatively little or 
nothing else; a second lot on about one-half the amount of ensilage, and more of other 
foods ; and the third, no ensilage, but, say mangels and other toods, sufficient to make a 
good ration.

“After feeding the respective rations for a period sufficiently long to render the milk 
normal under these rations, then have the milk made up separately into butter, and, after 
being stored six weeks cr a couple of months, have them submitted to some reliable dairy 
commission-house, or three chosen butter experts, for judgment.”

An experiment along the line of these suggestions was begun May 6th, and concluded 
May 26tb, while the cows were still in the stable and the conditions favourable for the 
tainting of milk by ensilage feeding. The cows in the herd (20 in number) which were 
milking at this time, were divided into two lots—one lot on each side of the stable. To 
one lot was fed all the silage that they would eat clean, without making the manure too 
soft. They began on about thirty pounds each per day, and the amount was increased 
gradually until some of the cows were receiving fifty to sixty pounds each per day. In 
addition, they had some whole hay at noon, and eight pounds of meal mixed with the 
silage.

me on

— one
[

corn

The other half of the cows received the regular ration of silage (thirty-five pounds) 
mixed with cut clover hay (ten to twelve pounds), mangels (J bushel), and eight pounds of 
meal. The meal of both lots consisted of equal parts by weight of bran, peas, oats, and 
oil-cake.

Altogether thirteen diflerent churnings were made. Of the silage milk 3,248 pounds 
wi re creamed and churned ; while, of the mixed feed milk, 2,207 pounds of milk were made 
into butter. The average percentage of fat in the silage cream was 27.1, while the other 
contained 28.9. The temperature for churning the silage cream ranged from 55° to 61°, and 
averaged 57°. The mixed feed cream ranged from 54 ® to 61°, and averaged 57°. The 
former churned, in an average of 33 5 minutes, while the latter required 42°. The but
ter, when made, was examined by myself and the butter-maker, and we considered that 
the butter made from silage milk was good in every respect. It was fully equal to that 
produced from mixed feed, in our judgment. When about one month old all tfce samples 

scored by Mr. George Brill, of Guelph. When over two months old (July 30th) he 
A few of the first lots were scored when made about one week.
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62 AGRICULTURAL college and experimental farm.

Conclusions.

1. The cream from silage feed churned more easily than that from mixed feed
2 The highest score for flavor was forty-two oointa out of a possible forty-five. Two 

lots of silage butter scored forty two, and three lots of the other scored this number. In 
grain, twenty-lour points was the highest score obtained from a possible twenty five. The 
silage butter scored twenty-four six times, and the mixed feed butter twenty four five 
times. According to the judgment of the expert, the flavor of the butter was slightly a 
better from the mixed feed (eight-tenths of a point in the average of thirteen trials), and 
it also held its flavor slightly better. The mixed-feed butt* r lost 2 points by keeping 
one month in an ordinary cool room, while the silage butter lost 3.4 points in flavor by 
keeping.
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We can recommend good corn silage for feeding cows to produce milk for butter
making, but would prefer having it mixed with other foods, rather then feeding it in 
large quantities by itself.

Effect on Milk and Butter of Feedino Turnips to Cows.

We have always advoctted that it is unwise to feed turnips to cows giving milk, 
especially where such milk is being manufactured inti commercial butter or cheese. 
For home use it may be all right for those who do not object to a “ turnipy flavor."

An experiment was commenced February 8 th, 1897, to get sime further light on the 
question, and also to see if simply allowing cows to remain in a stable where turnipi are 
fed, without receiving any turnips themselves, would taint milk. Six cows were self cted 
from the dairy herd and divided into three groups—two in each group. M- Stone house, 
our instructor in the home dairy, had charge of the buttermaking. I quote bis report 
on the experiment : »

“1 beg to submit my report of experiments to ascertain the efleets on the flavor of 
butter made from milk where turnipa had been fed, and also from milk of cows that had 
not been fed turnips, but were confined and milked in a stable, the atmosphere of which 
wss strongly charged with the odor of turnips fed to fattening steers, and alongside of 
which the cows were tied and milked.

“ During t 
cream can with 
mg the three d 
some effect on t

This exper 
feeding milch ci 
tainting milk Î 
cows fed ,urnip 
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continued for a 
What part does 
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“ No. 1 lot was fed turnips immediately before milking, No. 2 lot was fed turnips 
after milking, and No. 3 lot was put into the stable with the steers.

“The experiment continued for five weeks. During the first week lots 1 and 2 
were fed one peck of turnips each per day and no taint of turnips could be detected in 
the milk from any of the cows. The hotter made was scored by the instructors and 
students of the dairy school one week after it was made, and no one detected any taint 
of turnips upon it The scoring indicated first class butter.

“ During the second week, lota 1 and 2 were fed one half bushel of turnips to each cow 
per day, and the scoring of the butter was practically the same as the first week

“ During the third week, the amount of turnips was increased to three pecks per day 
to each cow in lots 1 and 2, and still the tsint was scarcely perceptible upon the milk, 
although the butter from lot 1 (turnips fed before milking) showed a slight flavor of 
turnips.

Kind of crean

Cow* fed turning 
milking.............

Cow* fed after mill

Turnipy cream pt 
ized ..................

Turn'py cream no 
teuriz-d, but a « 
added ...............

Turnipy cream allot 
ripen of itself....

“ During the fourth week, the turnips were increased to one bushel per cow per day, 
and the milk from lot 1 gave a decided odor of turnips after being heated to 110°, but it 
could not be detected before heating. The flavor on the milk from lot 2 (turnips fed 
after milking) was not so readily detected as it was on the milk t‘iom lot 1, but the 
flavor developed in the cream of both lots, and at the time of ripening there seemed to 
be but little if any difference. The cream wss gathered for three days from each lot, and 
kept at a temperature below 45°. At the commencement of the ripening process, lot 1 
was heated to 65° and 20 per cent, of starter was added. Lot 2 was heated to 75° and

From April 
more trials were 
turnipy cream.
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allowed to develop lU own acid for 24 hours. At the time ol churning, lot l gave a 
pleasant acid flavor, while lot 2 had developed a strong odor of turnips. The tame flavor* 
predominated in the Utter, which was secret: by the instructors and class on the fourth 
day after churning. Lot 2 was scored low on account of the turnipy flavor, while lot 1 
(turmps fed before milking) showed no turnipy flavor, indicating that the twenty per 
cent, of starter added to the cream had overcome the turnip fl

‘ During the fifth week the tests from lot 3 were discontinued, as the butter from 
those cows during the four weeks had maintained its good qualities, notwithstanding the 
strong odor of turnips in the stable where the cows were kept The six cows were then 
given all the turnips they would eat for a period of four davs, and the cream was placed 
in one can at a temperature of 45*. Before ripening, the cream was divided into three 
equal parts all of which gave a strong odor of turni,«. The first lot was heated to 75", 
and allowed to develop its own acid. Lot 2 was heated to 65° and 20 per cent, of 
starter was added to the cream. Lot 3 was pasteurized and 20 per cent, of starter was 
added. At the end of 24 hours all three lots were churned.
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“The butter from the first lot WM VPry *trong with the flavor of turnips. Lot 2 was 
not so bad as No 1, while lot 3 (pasteurized) showed no turnip flavor at all. This indi
cates that pasteurizing and adding a starter will overcome the turnipy flavors in milk and

'8.

i giving milk, 
:er or cheese, 
flavor.”
-r light on the 
ire tumipi are 
were sel» cted 

Stone house, 
ote his report

“ During the first three weeks one pound of pasteurized starter was put into each 
cream can with the first gathering of the cream and allowed to develop acid slowly dur 
ing the three days the cream was being gathered for a churning. This may have had 
some effect on the flavor of the butter.”

This experiment opens up several practical and interesting questions in reference to 
feeding milch cows on turnips. Does it disprove the “ Breathing Theory ” of turnips 
tainting milk 1 Was there any real difference in the turnipy flavor of the milk from 
cows fed urnips before and after milking ! Is it safe to feed a small quantity of turnips 
to cows 1 Had the quantities of one peck, two pecks or three pecks per cow per day been 
continued for a month or so, would they eventually have caused a flavors in the milk 1 
What part does a “ starter ” play <n overcoming the turnipy flavor in cream ? Is pasteur
izing an effectual cure for turnipy flavor ?

n the flavor of 
:owa that had 
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as fed turnips Av. fcore in flavor. 
(Max. 45.)

Av. score in grain. 
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Turn;py cream not pas 
teuriz-d, but a starter 
added ...........................

Turnipy cream allowed to 
ripen of itrelf .............

ps to each cow 
reek
pecks per day 
pon the milk, 
ght flavor of

3!» 37 *8 23 23 23 90.6 K9.S 90 »'
87.8 36.8 36.8 22.2 21 6 22 4 88.4 87.2 87.8

40 75 40 0 40 37 23 2 23 0 23 1 93 7 92 0 92 8

I■ cow per day, 
o 110°, but it 
2 (turnips fed 
ot 1, but the 
re seemed to 
each lot, and 
process lot 1 

id to 75* and

40.00 38.0 39.00 23.3 23 0 23 1 91 6 90 0 90 8

36.0 33 0 34.6 I 21 6 23.0 22 3 86 0 85.0 86.5

From April Cth to -7th, a further test of feeding cows on turnips was made. Some 
more trials were made to see the results of pasteurizing and the effects of a starter in 
turnipy cream. All the cows milking at the time were divided into two lots. One lot was

(
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I



Fresh milker* 
3 to 0 months. 
Over 6 month*

Kind.

Effect of Straining Milk Through Broken Ice Before Setting.

At a creamery meeting held in Barrie last June the question was asked whether it 
whs bet'er or not to strain milk through broken ice before setting in the creamer, 
had never made any experiments directly on that point, I was unable to answer the 
question definitely but promised to do some experimental work in that connection and 
report the results o Mr. Thomas, the owner of the creamery. In June and July 
twelve trials were made by first mixing together 90 pounds of milk, one-third of which 
was strained through broken ice and then set in a creamer in ice water. The 30 pounds 
of milk melted about 3J to 4 lbs. of ice, which, of course, went into the milk. The 
ice cooled the milk about 20 degrees as it passed through. The cream was remov ed at the 
end of about twelve hours, and it was found that the skim milk contained an average of 
0 53 per cent, of fat without making corrections for the melted ice. Another third of 
the milk was set iu the same creamer as the first, after adding 20 per cent of cold water 
(58e), and it was skimmed at the same time as the previous lot. The average per cent, of 
fat in skim mi k was 0.49 (no corrections for water) The balance of the milk was set 
in the same creamer in ice water, without the addition of either ice or water. The average 
per cent, of fat in the skim milk was 0.47.

Conclusion : It was no advantage to strain the milk through ice before setting, 
nor yet to add cold water to the milk. This accords with previous experiments there 
both hot and cold water were added before setting.

Milking Machine Compared with Hand Milking for Quality of Butter.

On certain days daring the months of April, May, July and August, about half of 
the cows were milked with the Thistle machine, and the other half were milked by hand.

As we
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cream from pat 
less loss of fat 
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Both lots o 
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the milk.

The table s

Bu

Pasteurised milk 

Haw milk............

5 A. C.L
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fed turnips b'Jore milking, the other lot turnips after milking. They were started on a small 
ration, and it was gradually increased until the cows were getting marly one bushel per 
day. The butter made was scored by Mr. Brill when about a month old, and again when 
about two months old. The table shows the averages of the scores in flavor, grain and 
totals, together with the scoring of butter made from turnipy cream pasteurized, where 
starter was added and where such cream was allowed to ripen by itself. It will be 
noticed that pasteurization and the use of a starter improved the flavor very much.

Effect of Period of Lactation on Creaming of Milk and Quality of Butter.

This is a continuation of last year’s work on this question. The cows were divided 
into three lots—those which had been milking over six months, those under six and 
over three, and those milking less than three months. All three lots of milk 
set in the same creamer, under exactly the same conditions. The average percentage of 
fat in the milk of the treeh cows was 3.78. The average percentage of fat in the skim 
milk from these cows was 0.26. The second lot (those milking over three and under six 
months) averaged 3.68 per cent, of fat in the whole milk and 0.50 in the skim milk, or 
nearly double that of the fresh milkers. Lot three (milking over six months) averaged 4 28 
per cent, ot fat in whole milk and 0.51 in skim milk.
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tarted on a email 
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and again when 
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tell. It will be 
-ery much.

The rnilk wa. creamed and churned eeparately, and the butter was scored twice by Mr. 
batter there. WM =ot « ver7 much diflerence in the qualit, of
quickly 6 d b” he mechme batter epoiled| or wentoff in flevor. much more

A venge
Score in Sere in of total 

•aw i grain 
(max.46i max.2^

Kind of butter.
itt of Butter. ;

iwg were divided 
under six and i 

s of milk weie | 
ge percentage of 

fat in the skim 
■e and under six 
te skim milk, or 
e) averaged 4 28 ,

Scoring.
HCorei
max.
100

Milking machine 1st time...........
2nd time.........
Average of all

1st time...........
2nd time.........
Average of all.

!

1
Hand milking

6 I

Pasteurizing Milk for Butter Making,

I au.« t.r«„8 « 3 **5 23ÏK2CT;
™f„ a.d™mUn,r’t'h *“• ”llk’ *"d *° — *h,t d.«=ulti« fbij

A vat of milk Z L grlb! k b‘,fore aeparat,n*> "everal trials were made in October, 
at of milk was heated to a temperature ranging from 95° to 98° (av 97») and half

J, 1TS, h I. otler hr" w“th™ h“t»1 '*>• *° iV (L I?»-,. 3The chief'difflt L h h • g WM d°neLln 6 Vat havin* a opacity of about 800 pounds, 
cireh v r '^L in -T “s preVent‘DÇ th,e m,.lk ,rom co°king on the sides of the vat. By 
Ur!?J l * ^ 8 *• ■teami and by keeping the milk in motion, this trouble can tw 
_ jfY f Prev‘nted. A channel vat having a double bottom, and set in another pan heated

1 ea™ 18,the be8t metbod we have ypt tried. The pasteurizers on Uie market
■ are too expensive and too complicated for the average creamery.
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Conclusions : With • proper system of besting the milk, pasteurizing the milk 
may be successfully done. It wi'l increase the capacity of the separator, give closer skim- 
m!“8’an<^ ip8are a better quality of cream and skim-milk (pasteurizing the cream and skim- 
milk would insure good cream and skim-milk.)

The quality of the butter is better where pasteurization is practised. The difference is 
not so marked when cows are on grass, but in winter, when cows are kept in the stable and 
fed foods which a re liable to taint the milk, pasteurizing the milk or cream will show a 
marked improvement in the flavor of the butter. If the cream is properly cooled for a 
sufficient length of time before churning, the grain of the butter will be all right.

Pasteurized Cream.

an average ten 
required to chu 
the buttermilk 
time required tt 
per cent.

The table a 
in seven trials i 
60°, and the thi 
ripening.

The method of pasteurizing was that reported last year, viz., heating the cream in 
shot gun cans placed *.n a tank of hot water (180e). Twenty trials were made during 
the season. The average percentage of fat in the cream was 27. The churning tem 
pi rature was 4S b* snd the time required to churn averaged 30 minutes. The loss of fat 
in butterm.lk averaged 0.15 per cent.

Twenty lots of the

( first score .
■

‘ Average of ai

( First score . 
60* ". Second score 

I Average of al

| First score ,. 
"4" Second score 

I Average scor

I First score .. 
SO* f Second score 

Average scon

ripened without pasteurizing. The time 
required to churn was 39 minutes and the loss of fat in buttermilk averaged 0.16 per cent.

same cream were

Kind ol cream. Flavor. 
(Mux. 45 I

Grain. 
(Max 25.)

Total score. 
(Max. ICO.)

-{Pasteurized 3
7

Cooled to 49" ( Firs 
and ripened •[ 8ecc 
at 60". (Ave

2Raw......

Pasteurized in tank Dit

There is son 
starter added to 
less, and some re 
cream and butte:

Thirteen trii 
6.4. The cream 
to churn at an av
cent.

Pasteurized in C. C. & G. pasteurizer

Moisture in Butter.

During the year forty-eight samples of butter were sent from the Dairy Department 
to the Chemical Laboratory to have the percentage of moisture determined. Very little 
work has been done in this connection with reference to Canadian butter. If the butter 
made in our dairy be a fair sample of average Canadian butter, the percentage of moisture 
is below that of European or United States butter. The average moisture in fourteen 
samples selected at random from our regular make, was 11.297 per cent. The average of 
the forty-eight samples was 11.034 per cent, of moisture. This is an indication that Cana
dians do not “ load ” their butter with water, and ought to be a point in favor of Canadian 
butter in the markets of Great Britain.

Several trials were made with a centrifugal butter dryer, in order to see its effect on 
the percentage of moisture retained in the butter. The dryer left an average of 9.402 per 
cent, of moisture in the butter treated with it, while lots of the same butter handled in 
the ordinary way contained 10.125 per cent, of water.

Temperature for Ripening Cream.

These experiments are a continuation of last year’s work. Twenty-one trials 
made by dividing cream into two lots after mixing thoroughly. One lot was ripened at
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of fat in the ere 
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an average temperature of 73\ while the other lot jvas ripened at 6fr 
required to churn the cream ripened at 73» was 37 minutes and the percentage of fat in

ripening ^ 0t 000 ed 49 tor one 10 tw<> hours and then warmed to 60» for

The time

fhe difference is 
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B made during 
churning tern 
The lose of fat

Cream ri,wned at Flavor. 
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(Max 25.1
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I Max. 100.

( First score .........................
"S'- Second score................. . ’

I Average of all .........
45. 92.139. 91.0
39.5 91.5

\ First score .| 
I Second score .

1 Average of all
40.3ng. The time 

i 0.16 per cent.
23 1 93.0

38 4 23 90.6
39 35 23 91 7

( First score ...........
"I® Second score............

’ Average score..........

| First score...............
•■0“ | Second score............
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39.86 
39 191 
39 76

91 f
91.7Total score. 

(Max ICO ) 91.75
40.4
38.7 90

91
Cooled to 49°/First score, 

and ripened Second score
at 608. I

23 3
37 22 8Average score 23 05 91

Dirriun Percentages of Starter Used to Ripen Cream.

There is some difference of opinion among butter makers as to what percentage ot 
starter added to cream will give the beat results in ripening. Some say .3 per cent, or 

H8, and some recommend 20 per cent, of starter in order to get the best fltvor in the 
and butter, and also to get exhaustive churning.

Thirteen trials were made with percentages of starter varying from 3 to 10-iverage 
V u Th®cream ““tamed an average of 27 per cent, butter fat, and required 37.4 minutes 

to churn at an average temperature of 49.6 ». The loss of fat in buttermilk was 0 2 par

cream
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cent.
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S o T?**, CreT.Waa 2«-6v“ *** 387 mlnutel to churn at an average temperature of 
30 . The loss of fat in the buttermilk was 0.22 per cent.

The table shows the scoring of the butter from the two lots :
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Butter made with the dryer was compared with that made according to the ordinary ! 
methods of handling it and the effects on quality were noted. The dryer was used as | 
follows : Half ti\e butter from a churning was put into the machine and made to revolve 
until no more moisture came from the butter. It was then removed, salted, and worked 
as usual, except that not quite so much salt was added to the dried butter. The other 1 
half of the churning was salted and worked in the ordinary way.

The table shows the efleet on the quality of the butter, which was practically the I 
same from both methods : ™

Av. flavor. Av. gra:n. 
(Max. 45.) (Max. 25.)

Kind of butter. Scoring.
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Effect of Washing Butter.

™si. work continued for three years. Eighteen trials were made during the 5 Previous 
season. The method of conducting the experiments was similar to that of other years, in the dairy «
y'\ 4 e|La churninK w*8 completea one-third was taken from the churn, salted, and School. The
worked. The remainder was worked once, and half of it removed from the churn and nine students
brushed. The balance was washed twice, and then treated the same as the other two granted their
lots. The butter was kept in an Oi-dinary cool room and was scored twice—once soon ! lectures, disc 
after being made and once when a montu to two months old. I making, runt

I cheese made tThe table shows the results of the scoring :
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dairy stock.

Oar stock, during the year, consisted of cows, nigs, and one horse T„ fk« i 
part of the year the dairy piggery was placed in charge of Mr lUv t j atter ments. This will relieve thVvai/y depaL.ent of the^ I k * 
hogs to consume dairy by products, as Mr. Day has agreed to take these Th .Umber °f 
lose about *500 revenue per year by this change ' lhe wl11

l to the ordinary 
per was used as 
made to revolve 
ted, and worked 
tier. The other

Li practicully tb. I t “ «*" «" A,JSJSftf
During the past year an approximate account of feed fed to each cow was ken’ b, 

the cattleman As in previous years each cow’s milk was eighed morning and evenin/ 
and a weekly composite sample was taken and tested at the dairy At the^ui 8l 
month the cost of food given, togeth ar with the pounds of milk, buUer ami cheTe nrLuc t 
by each cow was recorded. As our herd is continually changing we give the rJnrÏT*1 
those only which have been in the herd for the full year. ^ 8 8 th records for

Tht foods fed, which were furnished by the farm deoartment .Ml..,: Hi,#6.00 p„ u,» : ,il.g. #1.30 ,„,to„ : „d J,gKt 0 “
Tl)' ta* 'X’lgkt *■ follows, to which was added t»odod%-half centa nerth ? < '

Av. total. , 
(Max. 100.1 I

rra:n.
.26.)

91

year, and also the food, cost of milk, butter and cheese by month!. h d ,or 1 £uH

93.26 
90.14 
91 69
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DAIRY SCHOOL

. - - . avP7Vi0Ua *® th! d“r7 C0U,8« last January, the College students took two weeks wort

“ ÏÜZT'ZZ* Itïï, ïKtL ?„“tie“d-r.-

cheese made during the term were sold for good prict.-chiefly in the local markets
| l'or 1698 we have added a lady instructor to the Home Dairy School staff in order
! W? I»™ *!•» the 'coûtas to

twelve weeks. This will give more time for practical lessons in the dairy and onr cradu
! -hh tle ^ k“*'^
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Record of Dairy Herd for 18.90 and 1897.

Pood cost 
1 gal. 
milk.

Special 
newspapers o 
like to make 
receive the i 
the presL to i

In addit 
ducting co-op 
ment of Agri

Total c< >st of Food coat 
1 lb. 

butter.

Pounds of 
milk.

Food cost 
1 lb. 

cheese.

Pounds 
of butter.

Pounds 
of cheese.food.

Breed. !ame of Cow.

18% 1807 18% 1807 18% 1807 1808 1807 1806 1897 1806 1807 1806 1807

"i
c. c.

'Margaret........... j Holstein
Belle Temple....|.lersey ...
Birdie ............... Grade ....
Annie................. Grade ....
Lisgar'a Rose.. Jersey....
Patience........... i Ayrshire .
Mabel...................Grade...,
Wedo................................... ! Holstein
Ontario belle . Jersey,... 
Rena Burnette . “
Lily X. Y..........
Meg...................
Jennie...............
Jessie.................
Filpail.................. | ••
Carrie............... “
Minnie.............  ••

98 7.904 9,131 312 335 702
32 6,702 5,907 424 360 0C4
90 7,787 6,375 365 264 821
92 5,341 4,463 239 213 | 537
02 5,865 3,730 325 180 731
00 7,473 5 559 329 266 740
78 5,683! 7,58]
52 3,434 6,617
37 8,105 3,214
17i 4,126 3,188
26 1,278 8,705
I............. I 4,442

763 5.0 3.06 
810 5.6 4 96 
504 4.9 4 22 
470 5.2 6 03 
425 5 2 6.41 
5981 40 4 15 
6521 5 713.53 
5361 5.8.4 31 
495 j 5 4 6 % 
450 4.4 6 94 
504! 6.3 6.J4 
397,.... 6 17 
...* 6.0 ....

12 7 , 8.85 6.6 8.71
8.81 8.14' 3.9

106' 10.18 4.7
11 8 12.63 6.2 5.62
9.6 12.65 4 2 5.62
9.0 8.68 4.0 3 86

13.8 9.231 6.1 4.10
16 7 11.98 ! 6.8 5.32
9.0 10.16 4.0 4.61 j
7.9 11 08 3.5 4.92 I

12.3 9.49 5.4 4 21 I
...I 17.23 ... 6.90 I 

22 2 ..

8 62uu,
85 4.52

To Alakt 
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undecided wfc 
yeav there car 
They are van 
Accordingly a 
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1. Accej
2. Heat
3. Set tl 
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4. Use s 

require from i 
right).

235 J 290 528 
119 238 2.83 
104 220 436 
231| 200, 520 
66 224 Ifsl 

....I 159....
17

40Holstein 
Grade... 120 . 360 .! 7.4!....48 161 362 7.8 18 8 h.l60 109 448 5.9 14.9 fi.o .... 

7.8, . . 
8.1 !....

169 380 7.4 17.6
1X3 .... 300 . .. 10.1 18 2 .

Food Cost of Milk, Bitter and Ohkesk, from Dairy Herd, O.AC., by Months

for 1'796-97.
5. )o nc 

moisture in s| 
and harsh.

6. Heat 
retain a listu

7. Dip a 
use the alkali 
the hot iron 
acid at the en 
hot iron is no

No. cows 
I milking.

Total food 
cost.

Food cost 
of 1 gal. 

milk.
Pounds of 

milk.
Pounds 

of butter.
Food cost 
of 1 lb. 
butter.

Pounds of 
cheese.

Food cost 
of 1 lb. 
cheese.Month.

1896 1897 1896 1897 I 1896 I 1897 1896 1897! 1896 1807 1806 1897 1806! 1897 1896 1807

8 c. 8 c. c. c. c. | c.
80 597 18 8! 12.82, 8.4 

7 IS I 1.152 6.2 5 50 14.0 11.39 6.1 5.06
830 069! 6.7 5.76 12.3 11 81 5.5 5 25
722 024 6.3 5 66 18.6 11.82 6.l|6 26

1,041 693 4 6 6.77 10 4 13 17 4.6 5 86
H™ Î E 28i4-ll7l *’ 7 11.00 3.0 4.03 }.278 1,239 2 0 2.46 4.2 6.01 1.8 2.62
1.021 1,093 3.7 2.511 8.3 6.35 3.7 2 82
1,045 1,203 6.1 2.13112.6 . 6 43 5.6 2 41

000 951 7.7 3.60 17.3 ; 8.48 7.713 77
m 7.2 3.27 16.3 7 84 6.8 3.40

»79j 045 6.9 6.86 12.6. 15 02 6.6

450( 955] 1,020 6.2,4.53 11.6 10.0 6.2

c.
8. Mill eDecember....

January........
February....
March.........
April............
May..............
June...............
July...............
A ugust........
September...
October........
November...

7.767, 8,246 320 
7,013 10,6001 317 
6,029 , 8,839 373 
7,294 8,590 3.34 ' 
0,487, 7,033 463I 
.1,665 18,178 490'

16 19
16 *19 

*15 19
17, 18 

*18,
*17 *20 

21 ! 22 
22 22 
24 *21! 
211 19] 

*22 20

OB
7:i
65
64
34

740 864 6.70 hot iroa'I
9. Hand
10. Salt 

the grease rur 
save butter fa 
good deal of I

11. Keep 
the curing.

12. Do 
nor one to lea 
tation by ship] 
cheese were n. 
not be too str<

16 40 40

II!
10,245,12,277 
11.611 14,683 
8,039 9,934 

10,205 9,653 
9,237 9,209

Averages.. 19.1 19.4 49 66*44 88 9,501 10,453

454
31 464

400
31 479

2) *18 38 485
■

6.67
425 4.48

* Contains live weeks.
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MISCELLANEOUS DAIRY NOTES.

Special Bulletin».-During the year three special bulletins, in suitable form for the 
newspapers of the Province, have been issued from the Dairy Department. We would 
like to make this a special feature of our work in order that dairymen mav quickly 
receive the information contained in these bulletins. It i eon ires the co-operation of 
the prest to make the plan succeed. r

In addition, a special bulletin was prepared on the methods of building and con 
ducting co-operative cheese factories and creameries, which was published by the Depart
ment of Agriculture, Toronto. K

Food coat 
1 lb. 

butter.

Food coat 
1 lb. 

cheeoe.

Wifi 1*17 1*16 1897

■
2 7 , 8.85 5.6 8.71
8.8| 8.14- 3.9 8.62
0.6! 10.18 4.7 4.52 
1 8 12.63 5.2 5.62 
9.5 12.65 4 2 5.62 
9.0 8.68 4.013 86
8.8 9.23 6.11 4.10
6.7 11.98 6.8 5.82 
9.0 10.16 4.0 4.61 
7.9] 11 08 8.6 92
2.3 9.49, 5.4 21
...I 17.23 ... 90

' 7.4!....

Bulletin No. 1.—Fodder and Spring Ohbbsb.

To Makers.—It will be well to bear in mind that the cheese made in the spring of 
ajeJa_u8i8ar! to g,° ,nto lmmediate consumption. Other years, makers have been 

the cheese for early use or make them “ to be held.” This 
_. , - 7 room for doubt as to when spring cheese will be needed

1. Accept nothing but pure, sweet milk.
-• Heat to 86 degrees and then make a rennet test.

tW IL861 the rennet test is about 18 seconds, or et sufficient ripeness so
that the curd will dip in about two and a half hours. p

4. Use sufficient rennet to coagulate the milk in about twenty ro-'autes. This will 
right)6 fr°m threC t0 four 0 lncee of standard rennet. (Be sure that your rennet is all

yes.

2 2
8 8 M
4.9 6.6

7.8,7 B
82 . 8.1

by Months,

5. >o not cut more than three times, unless the milk is over ripe. Retain plenty of 
toThUrah” 8Pnng CUrd8 f°r aD early market 0ur spring cheese are usually^ dry

Pood met 
of 1 lb. 
butter.

Food cost 
of 1 lb. 
cheese.

retain oiistu*l0Wly 98 de8ree«—not above this temperature, as it is desirable to

.l* *?!? ,at. th® fi”t appe»rance of acid. If the acid does not show on the hot iron

ËSBisSEiHîB Sfli
hot iron^1'*1 6arly—M 800,1 as tke curd becomes meaty and shows about one inch on the

9. Hand stir sufficiently to improve flavor, but not enough to lose all the
10. Salt at the rate of about two pounds to 1,000 pounds of milk 

the grease runs too freely. Allow the curds to stand longer in the salt, 
save butter fat and will not be troubled with “ greasy ” curds. Many are 
good deal of butter fat for the sake of getting a “ close ” cheese.
the curing^æP ^ temperature the curing room at about 70 degrees and thus hasten

12 Do not aL-tw the cheese to go into the curing room which is not nicely flnished 
nor one to leave it until it is at least two weeks old. Not a few are ruining their repu
tation by shipping curd to their customers. The writer heard of a case this^pring where

:ere,rLad8 0n Saturday and 8hiPPed the following Tuesday. Such a practice can 
not be too strongly condemned. Don’t do it, no matter what the pressure from salesmen,

use
196 1897 1896 1897

i
c. I c.I. c.

48, 12.82, 8.4 5.70 
10 11.89 6.1 5.06 
83 11 81 5.5 5 25 
< 6 11.82 6.115 26 
14 13 17 4.6 5 85 
1.7 11.09 3.0 4.93 

6.91 1,8 2.62
6.85 3.7 2 82

!.6j 5 43- 5.6 2 41
’3 8.48 7.7 3 77
>.3 7 84 6.8 3.49
1.6, 16.02 5.6 6.67

moisture, 
and before 

You will thus 
sacrificing a

11
1.3

.6 10.9 6.2 4.48.
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72 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

buyers or patrons, who may be anxious to secure the advantage of the present high price 
The reputation of Canadian cheese is at stake. I repeat, don’t do it.

13. To sum up: in order to obtain fat, meaty, quick-curing cheese, which will be 
fit to eat m about one month after making, use plenty of go »d rennet ; leave sufficient 
moisture in the curd ; salt lightly ; keep the temperature of the curing room up to 70 
degrees, night and day ; and keep the cheer? in the curing room for at least two weeks.

In conclusion, take a little trouble to inform patrons as to the best methods of 
caring for milk. Do not send milk home without first trying to remedy the trouble. 
Pay a visit to each patron at least once a year. Keep the factory clean and tidy.

To Factory Owner*.—Please see that the factory is in good repair before commenc
ing the season’s work. Have all holes in the floor made good. Look over the vata, 
presses, hoops, etc., carefully and put them in good shape for the maker. Tidy the yards 
and approaches to the factory. Plant some trees about the place. Make the factory a 
plaoe where patrons will like to come, rather than a place to be shunned on account of 
bad smells, untidy surroundings, and an ill-tempered cheese maker. Prizes given to 
patrons who send the best and largest quantity of milk will help the business.

To Patron*. Endeavor to supply the factory with first class milk. Take a pride in 
sending a large quantity of the best quality of milk that your section can produce. 
Strain and aerate the milk well. Deliver it at the factory every day, if possible. There 
is always more loss of fat in making up milk two or three days old. The maker is also 
likely to be troubled with greasy curds and other things which will give him difficulty in 
making fine cheese. ,

What the Trade says about Fodder Cheese.
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Mr. VV A. Grant, of Montreal : “The statistical position of cheese in England to-day is 
the strongest for the jiast seventeen years. There are practically no English cheese, and the 
new Cheshire cheese, when I left England, on the 7th ,,f April, was selling at 70s. tier cwt.. 
oi equal to 15c. per pound. Of course these prices will not Li maintained. 1 am very glad 
that favtorymen have seen it to their advantage to make as few f.shier cheese as isisaible, and I 
hope those who have made them will keep them on the shelves until they are at least two or 
three weeks old. so that they will Is- cured and meaty when they are sent forward, as the cheese 
does not properly cure in the box.”

Mkssks. A. A. Ayer A- Co., Montreal : “ It is a great mistake to ship f,aider cheese so 
very young All f-alder cheese should Is- made soft, fat and quick-curing, as they are intended 
for immediate consumption. The present price is very tempting, and we fear lecturing the 
farmers under such circumstances will do very little g.aal, at the same time, one's duty demands 
that they should warn the farmers in shipping cheese so very, very green. They are no credit 
to the country and are very apt to spoil, or rot in some instances.”

Messrs. .1. C. A G. D. Warrinotox, of Montreal, report that of 27 factories in Eastern 
Ontario, whose cheese had lieen inspected by them they found all to he clean in flavor, solid and 
close in cutting, and none showing signs of greasy curd or stable flavors.

Montreal Trade Bulletin, April 30th : “In this market we have just heard of the sale of a 
lot of the finest western colored at ldjc., and two lots of finest white at 10c. and 101c., rcspcct- 
ividy. Less desitahle goods are quoted at 9c. to 9ifc.—a lot of French fodders, lean and hard, 
selling at the inside figure."

“The first few small lots of French fodders 
quality was very disappointing, being, 
for 9Jc. to 9 jo."
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Bulletin No. 2.—The Curing of Cheese.

When cheese enter the curing-room they are but half made. The proper curing of 
cheese is as important as the making. Temnarature is the most important factor in the 
caring of well made chees?. The best temperature for curing cheese is from 60 to 70 
degrees. Below 60 degrees too much moisture is retained near the outside, which causes



discoloration, uneven caring, and po flavor. Above 70 degrees, evaporation takes 
place so rapidly that caring ie retarded rather than hastened, as moisture is necessary 
(or the ferments which cause ripening. There is also loss by cracking of the cheese, 
loss in weight, and loss of butter fat, when the temperature of the curing-room remains 
for any length of time above 70 degrees P, A prominent cheese buyer remarked 
recently, "that the loss by evaporation and loss of butter fat from cheese in one year
in an ordinary cheese factory would pay the whole cost of storing ice, and the cost of 
suitable ice boxes or racks for cooling the curing-room during a hot spell. The arrange
ments for curing cheese are very deficient, and we have practically no means for 
trolling the temperature of curing-rooms in hot weather.”

con-

The usual plan of keeping cheese warm in cold weather is by the use of an ordinary 
wood stove. This is not a satisfactory method, A cheese one foot from an ordinary stove 
receives 100 times more heat than a cheese 10 feet away from the same stove. The point to 
he aimed at is to maintain an even temperature in all parts of the room night and day. 
Cheese should not be allowed to cool ofl at night ; hence wood is not a suitable fuel 
to keep cheese at an even temperature.

The curing-room should be properly constructed, with paper and air spaces to assist 
in controlling temperature. The method of heating may be by steam, by hot water, 
or by a warm air process which will cause a circulation of the air in the room. At 
the Black Greek factory near Stratford, at the Strathallan factory, and possibly at others, 
thay use a furnace known as the “ Alaska ” (made by Barrow, Stewart Sc Milne, of Ham
ilton, Ont., which gives entire satisfaction. Mr. R. M. Ballantyne, speaking (or the 
cheese buyers of Western Ontario, recommends this system as the best i e has seen in 
use. The main features seem to be a heater surrounded by a galvanized iron casing, 
lined on the inside with asbestos and corrugated tin. It is so made that it allows a f-ee 
circulation of air—cold air goes in at the bottom and warm air goes out at the top. The 
casing of the furnace should extend as high as the bottom of the highest cheese in the 
room (about or 7 feet from the floor), so that the warm air may be conducted above 
the cheese. The casing should be so made that no heat is radiated therefrom into the 
room or igainst the cheese near the furnace.

The wholesale prices of these furnaces a •e :

No. 20 (capacity 19.000 cubic feet) 
No. 22 ( » 17,000
No. 24 ( “ 25,000

$35 00 
42 00 
52 0C

“ )
“ )

The supply of ice should be stored daring this winter for use next summer. To pre
serve ice it is not necessary to have an expensive building. Any sort of building which 
will shed water and allow tile melted ice to flow away from the body of unmelted ice 
will answer the purpose, if it be properly packed in sawdust. Straw is of little use 
for packing ice. Use plenty of sawdust around and over the ice, and pack all openings 
between the blocks with broken ice. Now is the t'me to prepare for next summer's hot 
weather, and thus prevent loss of cheese. Store plenty of ice (8 to 10 cords for an 
ordinary factory) and use freely in hot weather.

There are several ways in which the ice may be used in the curing-room. In the 
curing-room at the O. A. C. dairy we use for holding the ice a large open pan made of 
galvanized iron, which sits or the upper shelves of a cheese rack. This pan is about 
6ft. long, 2$ ft, wide, and 3 inches deep. In one corner is an inch hole, which is con
nected with piping to convey the melted ice ontside. This is a simple and effective 
method in a small curing-room.

For a larger curing-room with high ceilings, the plan adopted at the Black Creek 
factory is satisfactory. Ice boxes are suspended from the ceiling and supported by a 
cross piece from two of the uprights which are used for supporting the cheese shelves. The 
boxes a e lined with galvanized iron on the sides and bottom, and form a trough in the 
centre t .i catch the drip, which is conveyed outside. In the boxes are racks for holding
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the block! Of i0B These rack, may be taken out at any time. The size of the racks is 
3 ft. wide and 10 ft. long. There should be three or four of these in 
room 30 x 40.

Another

an ordinary curing

wa* "^ated by Mr. Ballantyne is to build a box, say 4 x 6x6. Have 
the box lined with galvanized iron, and open at top and bottom. Place the rack and ice 
in this box and provide for the outflow of water. Or, in this box place galvanized iron 
cylinders, about - ft to diameter, and fill them with broken ice and salt* In this wav 
the temperature can be very quickly reduced. 101 ?

The proper curing of cheese is so important a question that we trust makers and 
factory owners will give it the attention which its importance demands. ®

Bulletin No. 3.—The Winter Creamery.

The winter creamery oflers many advantages to dairymen with few or manv cows

rfE I
farmer and his wife feel much better when going to town to buy household necessaries 
if they have five to ten dollar, in a pocket as a result of the sale of creamery butter than 
if they have twenty to fifty pounds of butter in a basket. * r* tBan ■

Location.—-The creamery may be located in a summer cream gathering creamery in a 
summer separator creamery, in a summer cheese factory, or in a place where there are 
none o these If on average of 15,000 pounds of milk per week can be relied uin 
during the winter season, it will pay to purchase winter creamery apparatus and him a 
battle.T. “aker Th*re “ no reaaon wby our cream gathering creameries and cheese factories

th,S T Tj ?ct0.ber 15th *ach I™ ■ “Gone out of business until
May 1st. Patrons must make dairy butter and trade it at the
open up again, or else manage a ‘ dry ’ dairy for the winter."

This ought not to be. The money lost through •' dairy ” butter drv cows i 
;rytL^,>oKPp^rn0miC dairyiD8> W0"ld -»icipai taxes in every

~ '‘'Machinery and Building.—The building should lie made as warm as possible with 
paper and dead air spaces, and should, where practicable, be heated with ‘‘live” steam 
or with exhaust steam from the engine. A room 20 x 30 to 30 x 30 
making the butter, also an office, boiler and engine room, a refrigerator ai 
—say 600 square feet of ground space for these latter.

corner grocery, until we

for
an ice house

The cost of the building will be from $1,000 to $1,200. The 
15,000 to 25,000 pounds of milk weekly will cost about $1,000.

The leading makes of separates u .ed in Canadian creamerits

machinery to handle

are :
Alpha de Laval, sold by the Canadian Dairy Supply Co., Montreal.
Alexandra, sold by J. S. Pearce <fc Co., London, Ont.
Russian, sold by D. Derbyshire & Co., Brockville, Ont.
Danish Weston, sold by Richardson & Webster, St. Marys, Ont.
These separators cost from $350 to $550 each, depending upon the make and size 

They all have their good points, and we do not care to recommend any one of them in 
preference to another. The agents will explain the good points of each and 
on application. quote prices

Next to the separator the most important part of the machinery is the boiler and 
engine. The boiler should have a capacity of from twelve to twenty horse power, and
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the engine from six to eight. A " half trunk-lid ” churn made of whitewood or pine is 
convenient. A narrow cream vat with plenty of space at the sides and ends for ice is 
needed to cool the cream rapidly where a cooler is not used.

Where the cream vat is not adapted to rapid cooling, one of the various coolers on 
the market may be used ; or a coil of galvanized iron pipe having cold water running 
through it may be placed in the cream and be worked by the engine. This wUl cool the 
cream rapidly.

A Babcock tester for dividing proceeds among patrons and for detecting losses of 
butter fat m skim-milk and buttermilk, is an essential part of the machinery in every 
creamery. 7 7

ten inches d 
wide would i 
ing vat. PI 
the water, 
heated to 16 
placed over I

(1) By 
tank of wat< 
ing and whe 
for twenty n

(2) B, 
whole milk, 
seven chanm

A complete list of all machinery needed, together with their prices, may be obtained 
from any of the dairy supply firms.

To the Patroni. Aim to have about half of the cows fresh for the winter creamery. 
Feed them liberally. Give the cows plenty of salt and water. Care for them regularly^ 
treat them kindly, keep them clean and you will have your reward. We find that com 
silage, mangels, clover hay, bran, peas, oats and some oil cake, if it can be got for twenty 
dollars per ton or less, give us good results in the milk flow. Swede turnips or rape should 
not be fed to cows giving milk for butter or cheese-making.

Do not allow the milk to freeze or be exposed to any bad odor. Three times per 
week is often enough to deliver the milk at the winter creamery. Make arrangements 
with one or more of your neighbours to “ take turns,” hauling the milk and bringing back 
the skim-milk. This will lessen the labor. If the skim-milk is properly fed to calves and 
young pigs, it will pay for the hauling of the milk to, and the skim-milk from, the creamery 
Our future dairy cows depend largely upon the judicious use of skim-milk.

Finally, help the butter-maker by supplying him with first-class milk, and you have
your reward.

To the Butter Maker.—Be on your guard against stable, turnip, potato, brewer’s 
grains, or other flavors which taint milk and injure the quality of butter. If the milk is 
frozen or very cold, you will have difficulty in detecting these flavors, and it will be safer 
for you to heat a small portion of such milk separately, where you suspect bad flavor. 
Where a can has much ice on the top, remove the ice before weighing and sampling, or 
else melt it before sampling, as the frozen part, containing an undue proportion of water 
will not allow you to take a fair sample.
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To preserve the milk for testing, use in each composite bottle about what will lie on a 
ten cent piece, a mixture of seven parts bi-chromate of potash and one part corrosive sub
limate. Once a month is often enough to do the testing. Test very carefully and exactly, 
so as to render to each patron his just reward for labor done in caring for his cows and 
milk.

Look over the machinery each evening to see that it is in good condition for the 
morning run and thus avoid delays to patrons.

Heat the milk from 100 to 130 degrees before separating. The higher temperature 
will increase the capacity of you»- separator and enable it to skim more closely. It will 
also give smoother cream with some separators. Speed the separator to its full rate and 
maintain it at full speed during the whole skimming. (It is economy to use the exhaust 
steam for heating the whole milk or the skim-milk). Use hot water for heating rather 
than “ dry ” steam, and the milk will not cook on your heater so much. (To remove 
cooked milk from heater or vat, add some washing soda to warm water and allow it to 
stand in the heater for some time before washing). Aim to have about twenty-five to 
thirty per cent of fat in the cream. If the milk requires to be lifted to the separator 
use a pump which may be easily cleaned, in preference to an ejector.

To insure a uniform flavor of good quality, we recommend the system known as pas
teurizing. Either pasteurize the whole milk before separating, or heat the cream and 
skim-milk after separating. For heating the whole milk a channel heater about eight or
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ten inches deep with six or seven channels about four feet long and three to four inches 
wide would answer the purpose after a portion of the heating has been done in the receiv- 
ing vat. Place this channel vat in a tank or pan with a steam pipe under it for heating 
the water. The milk or cream enters one side and passes out at the other, having been 
heated to 160 degrees on the way. Keep the cream covered by means of a tin cover 
placed over the channel vat. The cream may be pasteurized in one of four ways :

(1) By using ordinary shot gun cans (8 in. diameter by 20 in. deep) set in a 
tank of water kept at about 180 degrees. Keep the cream stirred all the time it is heat 
ing and when it reaches 160 degrees remove the can from the water. Allow it to stand 
for twenty minutes, then empty into the

rioue coolers on 
water running 

his will cool the

itecting losses of 
ihinery in every

nay be obtained cream vat and begin the cooling.
,®7 the use of a smaller channel vat, similar to the one described for pasteurizing 

whole milk. Size, three feet long, twenty inches wide, three inches deep, with six or 
seven channels. This is the least labor and expense.

(3) By heating the cream in the ordinary cream vat. 
heating i^fkmean8 °f * pa,teurizer’ which ia a machine specially built for the purpose of

'inter creamery, 
them regularly, 

i find that com 
> got for twenty 
w or rape should

(For ordinary creamery work, pasteurizing the cream is likely to be more practicable 
than heating the whole milk). r

The next step is the cooling of the cream. It should be cooled to about ninety to 
mnety-hve degrees (after pasteurizing) and then the “starter” should be added (We 
recommend making the starter from pasteurized skim-milk, and using the same cultures 
season)68 1)0881durmg lhe winter> thuB insuring uniformity of flavor during the whole

Phree times per 
e arrangements 
d bringing back 
fed to calves and 
a, the creamery.

, and you have
Use from ten to twenty per col u. of starter when ripening in twenty-four hours and 

about five per cent, when ripening in forty eight hours. (If pasteurizing is not practised 
the starter may be added to the cream vat as soon as, or before, the cream is put in). 
Continue the cooling until the cream reaches a temperature of sixty-five to seventy 
degrees, when it should be allowed to stand until the acid beg.ns to develop quite strongly 
and thicker ing commences. The cream should then be cooled to churning temperature, 
which will be from fifty degrees to fifty five degrees. This may be done in the evening and 
during the night. To insure good grain and body in the butter, be sure to cool the cream 
to churning temperature for two to four hours before churning, to allow the fat to harden. 
When ripening at a high temperature (seventy degrees; allow the cream to remain over 
night at churning temperature, if at all possible.

Use the alkali test for determining the acidity of the cream the first thing m the 
morning. If there is from six to seven-tenths of a per cent, of acid present, the cream is 
ready for churning. Do not allow over eight-tenths of a per cent, of acid in the cream if 
you wish the finest flavor in the butter.
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it will be safer 
pect bad flavor, 
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t corrosive sub- 
lly and exactly, 
r his cows and

ndition for the

The square box churn, or the combined churn and worker, will give good results If 
the butter is for export to Great Britain, use little or no coloring in the cream. Have 
the temperature of the cream such that the butter will come in granular form in forty to 
sixty minutes After drawing off the buttermilk, wash very lightly for quick consump
tion, and once for the regular trade. Salt at the rate of about one-half ounce per pound 
of butter for export, and three-quarters of an ounce to one ounce for home market Work 
the butter until the salt is thoroughly mixed through it, the color h even, and until the 
water is not more than twelve per cent, of the finished butter.

For the home market there is no form more suitable than the oblong print, wrapped 
in good parchment paper which is stamped with the name of the creamery. For export 
use the square box lined with paraffine wax and parchment paper. Puck the butter in 
the box firmly, so that when emptied it will look like a solid cube of butter, without holes 
into which gather the brine and buttermilk, giving the butter an unsightly appearance
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2Ship the botter weekly to a reliable commiaaion house, or directly to exporter» or 
importers of the rineet Canadian creamery butter, thus building up for our butter branch 
of the dairy industry a reputation similar to that which Canadian cheese has acquired.

Th® winter creamery is a branch of dairying which needs and is capable of almost 
unlimited extension.

Milk Tests.

Liberal prizes were given under this head at the Victorian Era Exposition, at 
loronto, and at the Southern Fair, Brantford. I took charge of these tests. The con- 
htions were much the same as last year. Most of those completing at Toronto milked 
their cows three times per day. Only one exhibitor did so at Brantford. An American 
breeder of Holsteins had completing cows in the test at Toronto. Five Canadian cows 
were ahead of the best American cow in the test This speaks well for the skill of 
Canadian breeders and feeders. Nineteen cows entered, and twelve finished the test.

The results of the test at Toronto

2i

1
The test 

and leven co*

During t 
continue our 
of cheese buy 
report that tl

The Hon 
the following

“ With i
we do not th 
can see in the 
. ltogether bei 
between then 
cheese."

are :

Lbs. milk 
solid* in 
two day».

Rank.

16.38(1 
11.958 
14.36.1 
13.812 
13.723 
12.422 
11 966 
11.692 
11.876 
11.093 
9.915 
9.692

Early in 
to connect wi 
drive did not 
altogether, ar

As to t 
after a few tii 
by hand. Th 
which the air 
whenever a ci 
so far the fire 
of the milk.

In référé 
a large herd c 
We cor Id not 
it was most o:

At the Southern Fair, there ,, cows completing
only to those whose milk had been sent to cheese factory for 
the other class open to all.

were

.5 | Total
score.Class. Rink. Name of Cow. Breed. Owner.

'3

Open to) 1. 
factory V 2 
cow». ) 3.

Edgely Frena ..
Roiny...............
tiertie..................

Holstein..............
Grade shorthorn 
Ayrshire..............

A. & G. Rice ............
•I. R. Alexander........
W. M. & J. C. Smith

69 no 
45 00 
26.76

1.883 
1 602 
0.917

5.169
4.069
2.662

136.74 
108 72 
70 7»

Butter m 
Toronto durii 
as a consequei 
the new proce 
investigate ai 
ago. There w 
inferior qualit 
complete outfi

<)|>en Sunbeam 
Maud ...
Annie Laurie [Ayrshire 
Daisy Texal 2nd. Holstein.

Jersey......... ...........
(•rade Holstein...

P. H. Bull & Son ...
Wm. Brittain..........
W. M. & J. C. Smith 
A. & G. Rice..............

29.76 
33.00 
32 00 
38.60

663 96 82 
8191 91.72 
829, 84.50 
174 82.46-

to 4X7all.

il 189

I

While the prizes at Toronto were given to the cows producing the largest quantity 
of milk solids in two days, the basis of award at Brantford was the following scale of 
points :

,

jrr

Lbs. milk 
in two 
days.

Name of Cow. Breed Owutr.

,
Carmen Sylva......................... Holstein .
Emery Queen...........................
Emery Beauty....................
Edgely Mol...............................
Kdfoly Frena.......................
Korndyke Queen............ ...
Helena Burke.......................
Lida 4th.....................................
Aggie Grace 2nd'» Pietertje.
Rose ...............................
Artie.............................
Lady of Glen Rouge...

Gilray & Son..............
Hoover & Son...........

138.2S
133.00
127.00
127.75 
110 60
113.75 
108*60 
110 to
96 75 

101.50 
90.75 
70 60 |

8.84!» 
3.6 4 
8.752 
3.108
3.621

Stevens A Son, N, Y ..

! Ellis Bros.....................
Stevens A Son..............
G. W. Clemons............

3.137 
3.015 
2.710 
3.209 
2.817 
2.385 
3.297Jer ey ... W. Rilph
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20 points for conformation.
1 point “ each pound of milk. 

20 points “
4 points “
1 point

to exporters or 
batter branch 

as acquired.
able of almost

“ of butter fat.
“ of solids not fat.

“ ten days in milk after the first ten days.
10 points to be deducted for each per cent, of fat below three.

The test continued for twenty four hours on September 23rd. Eight 
and teven completed the period of testing.

cows entered,

Exposition, at 
sts. The con- 
oronto milked 
An American 

Janadian cows 
or the skill of 
id the test.

Square Cheese.

During the dairy school and early in the spring, we made a number of square cheese to 
continue our tests of last year. We forwarded these to London, England, through two firms 
ot cheese buyers in this country. Both lots brought satisfactory prices, but the buyers 
report that the shape was not suitable for ike London trade.

Hon. Thos. Ballantyne and Sons, through whom one lot was forwarded, received 
the following note from Messrs. Lovell and Christmas, West Sroithfield, London, England.

“ W ith regard to the square cheese, thequality waseverything that couldbe desired, but 
we do not think that this shape would take with the public here. The only point we 
can see in their favor is, that they would take up less space, and even this would not be 
^together beneficial, as when the cheese were packed closely together no sir would get 
cheesT" them’ and ^ iS 80metim<'8 an advantB8e to have the air circulating among the

but-
»t in 
day*.

Lbs. milk 
solid* in 
two dsy*.

84P 16.380
6 4 11.918
752 14.36..
1C8 13.812
621 13.723
137 12.422
015 11966
710 11.692
209 11.376
817 11.093

9.916 
9.693

The Milking Machine.,

Early in the year you had fitted up for us a rope-drive from the engine at the dairy 
to connect with the Thistle milking machine at the dairy barn. From various causes the 
drive did not work properly and caused a great deal of trouble, until finally it gave out 
altogether, and we have been unable to use it since the middle of the

As to the ms chine and its work, we would say that it milked the cows clean, and, 
after a few times’ use, nearly all of the cows seemed to enjoy being milked by it, as well as 
by hand. The greatest trouble we bad was with the flavor of the milk. The pipes through 
which the air is forced by the machine become very foul from the milk drawn into them 
whenever a cup drops from a teat. I believe that this difficulty has been remedied ; but 
so far the firm has not supplied us with the necessary attachments to prevent this tainting

In reference to its practicability for average dairymen, we would say that only with 
a large herd of cows, where hand milkers are unavailable, is it likely to be of much service. 
We co"Id not recommend it at all unless the flavor of the milk was very much better than 
it was most of the time during which we used it.

The Air Process op Butter Making.

Butter making, by means of forcing air through the cream, had quite a boom in 
Toronto during the past summer. The “ press ” gave the matter considerable space, and, 
as a consequence, a great many letters came to.the department here making enquiries about 
the new process which “ would revolutionize b .tter making." I went to Toronto to 
investigate and found that it *vas a revival of the method reported on by ns a few years 
ago. There was nothing new whatever in the system, and the butter male was of very 
inferior quality. A member of a Toronto firm paid us a visit and promised to send us a 
complete outfit to further test it before they invested, but, so far, they have not done so.
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Working ove* Old Butter.

A commission house sent us five tubs of stale butter to work over and see if we could 
improve the flavor. We tried various methods of handling this batter, bat did not succeed 
in improving it very much. When butter becomes very rancid it is almost impossible to 
restore it to a condition fit for table use. By melting the butt jr and churning it in fresh 
butter milk, the flavor is improved somewhat, but the grain and l>ody of the butter are 
spoiled.

The lesson from this is plain : make nothing but good butter, and do not hold good 
butter until it becomes rancid and u.'fit for table use. A great deal of money is lost each 
year on bad butter.

Dairy and Institute Meetings.

I have attended and delivered dairy addresses at the following places during the 
year : St. Marys, (Creameries), Brantford, (Western Dairy Association), Milverton, 
Listowel, Port Elgin, (special meeting arranged for by Western Association), Burford.Hamil 
ton, (Pure hood Show), Welland, Essex Union Factory, Cottam, Malden, Harrow, Madoc, 
Barrie, and Hillsburg. In December I shall attend a series of institute meetings as follows : 
Harwood, Grafton, Wooler, Frankford, Wallbridge, Bloomfield, Demorestville, Plainfield, 
Shannon ville, Napanee, Centreville, Tamworth, Madoc, Stirling, Warkworth, Norwood, 
Keene, Lakefield, and Peterboro’.

RE I 1

To the Pres\
Testing Cows.

Several requests have been made for a representative of the college to make official 
tests of Holstein cows at the farms of the owners. Last year Mr. Gilroy’s herd was tested 
by a representative of the dairy department. This year Messrs. Gilroy, Rice and Clemons 
have reqested us to make official tests for them. At the time of writing, only Mr. Gilroy’s 
cows have been tested, while Messrs. Rice have requested a representative to be sent to 
their farm on November 23rd. The American H rlstein Friesian Association are offering 
liberal cash prizes for the best records of butter made in seven days by Holstein cows. 
A number of Canadian breeders are entering the competition, and the prospects are that 
they will win a fair share of the money to be competed for.

Improvements During the Year.

Sir,—]

Tenehii 
work, and n 
live stock, g 
mention tho

Ex writ 
during the p 
been aftordi 
purposes, i 
below :

The chief improvements during the year have been the levelling of the dairy yard 
with coal ashes and gravel ; the painting and whitewashing of the inside of the dairy 
buildings ; the purchase of a combined churn and worker for use in the dairy school of 
1898 ; and the placing of the latest improved separators for the classes of 1897 and 1898 ; 
and in this connection I would beg leave to thank Messrs. R. A. Lister & Co. Dursley, 
Eng., for the gift of a No. 1 Alexandra separator, and the Canadian Dairy Supply Co.! 
Montreal, for a No. 2 Baby Alpha de Laval separator.

In addition there is being erected at the present time a large brick chimney for the 
boilers at the dairy. The old smoke stacks were completely spoiled and threatened to fall 
and damage the buildings, and perhaps do more injury. The new chimney will be a credit 
to the department.

All of which is respectfully submitted,
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H. H. DEAN,
Professor of Dairying.

Ontario Agricultural College,
Guelph, Ont., November 30, 1897.
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REPORT OF THE AGRICULTURIST.aces during the 
on), Milverton, 
Burford.Hamil- 
Harrow, Madoc, 
tings as follows : 
ville, Plainfield, 
orth, Norwood,

To the President of the Ontario Agricultural College ;

Sir,—I have the honor to submit herewith my fifth annual report.

Teaching. As in previous years, leaching has constituted an important part of my 
work and my lectures have followed very closely the outline of work in agriculture and 
live stock, given in the College circular. In addition to lectures in the College, I may 
mention those delivered at farmers’ institute meetings and at the Toronto Normal School

Esuerimental Feeding. My work in this department has developed considerably 
during the past year, and I expect to extend it still further. Increased facilities have 
been afforded by taking over the dairy piggery, which is being refitted for breeding 
below*68 A rep°rt °f the lve 8tock experiments conducted during the past year is given

EXPERIMENTS IN CATTLE FEEDING.

Different Qualities of Meal for Fattening Steers.

During the winter of 1696-97, an experiment was conducted in feeding steers light 
medium and heavy meal rations. For this purpose nine steers of only medium quality 
were purchased on the Toronto market, and divided into three groups, each group com- 
prising three steers. The experiment commenced on December 3rd, and it was intended 
to feed for June shipment ; but, to suit the convenience of the purchasers, the steers were 
kept until July 8tb, and received their last feed on July 7th. Thus the feeding extended 
over a period of 216 days, the first three weeks of which constituted a preparatory period, 
during which all the steers received the same ration.

The plan of experiment was to increase the meal ration of group 1 until it reached 
pound per day for every hundred pounds live weight of the animals ; group 2, to two- 

thirds of a pound of meal for every hundred pounds live weight, and group 3, to cne 
third of a pound of meal per hundred pounds live weight—that is, group 2 received just 
two-thirds of the meal ration of group 1, and group 3 received one-third of the meal 
ration of group 1. The other foods used were the same for all groups.
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Some difficulty was experienced in getting group 1 to take the full quantity of meal 
intended, but by February 19th they had reached ten pounds of meal each per day, when 
their average weight was 1,073 pounds. By March 19th they had reached eleven pounds of 
meal per day, and before the end of April they had reached twelve pounds per day, which 
was as high as we deemed it safe to go. No difficulty was experienced with the other 
two groups, but it was found that the meal ration of group three was insufficient ; so it was 
incre&ted on April 14th to the same amount as that received by group two, viz., two-thirds 
of a pound per day per hundred pounds live weight, and this ration was continued until 
the close of the experiment.

The meal was fed in two feeds, except in the case of the heavy ration steers, whose meal 
ration was divided into three equal parts. Until April 8th, the steers all received what 
straw they would eat morning and evening, with ten pounds of hay at noon. After April 
8th, they were fed as much hay as they would eat. They were fed turnips at noon, 
receiving twenty pounds each during part of the time, and twenty-five pounds during the 
remainder of the time up ti May 20th. On May 20th the turnips were finished, and 
ensilage was substituted, the steers being fed at first fourteen pounds, which was eventu
ally increased to twenty pounds each per day.

The meal ration consisted of equal parts by weight of peas, barley, and oats, and the 
values attached to the foods used are as follows : Meal 813 ; hay, $6 ; straw, 83 ; ensil
age, $2 ; and roots, 82 per ton.

During the course of the experiment, one steer in group 2 and one in group 3 were 
found to be entirely unsuitable for the experiment, and consequently they were discarded 
and the experiment completed with but two steers in each of these two groups.

The results are briefly stated in the following tables :

Table I. Weights and gains.

Aver’ge gain 
Aver'ge gain per eteer per 

per eteer. day.
Weight when 

bought.
Weight when Total gain.'old.

lbs. Uh. lbs. lb*.
Group I, heavy ration (3 steers) .. 
Group II, medium ration (2 steers). 
Group III, light ration (2 steer»)....

2,700. 
1,9911. 
1, 75.

1,170. 390. 1.80
766 383 1.77
675. 337.6 1 50

Table II. Financial statement.

Before the 
visited the stab

Table III. 
and the group t

Order of m

l.t
2nd..........
fed
4th ........
5th
6th........
7th

The classifi 
steers are placei 
and it will be w 
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cows. Four cot 
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cows 1 and 2 re< 
four pounds of 
throughout the l 
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corn used was E 
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From Tables I. and II. it wi 1 be seen that the heavy ration steers made the greatest 
gain, but gave the smallest profit, the largest profit being obtained from the medium 
ration steers.

The total we 
corn, 2,175 poum 
cows on sweet coi

Difference 
between cost 
and selling

prices.

Net profit 
per steer.Cost price. Selli’g price. Cost of food. Net profit.

Amount of green < 
fed.t c. $ c. » c. $ c $ c. $ c.

Group I, heavy ration (3
steers .............................

Group II,medium ration (2
steers ...................................

Group III, light ration (2 
steers ...................................

78 50 181 95 103 45 74 69 28 86 9 62
Sweet. Dei58 10 130 00 71 90 42 89 20 01 14 60

57 40 124 60 39 92 lbs.67 20 27 28 13 64 lb
3,641 8,4
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Before the steers were shipped, the buyers, Messrs. Strachan & White, of Guelph 
visited the stable and judged them for fatness. r

Table III. shows the order in which they were placed according to degree of fatness 
and the group to which each steer belonged.

Order of merit. Steers. Group. Ration.
i, whose meal 
eceived what 

After April 
lips at noon, 
is during the 
inished, and 
was eventu-

Ut Steer No. ] I Heavy.
Light.
Heavy.
Light.
Medium.
Medium,
Heavy,

2nd IffM
4th III5th 116th III 7th I

oats, and the 
w, $3 ; ensil- The classification shown in Table III. is rather surprising, since the two light ration 

steers are placed above the medium ration steers This is only one experiment, however 
and it will be well to reserve judgment until further tests are made. A similar expert- 
ment is in progress this season. r

Sweet and Dknt Corn for Milch Cows

(roup 3 were 
ere discarded
ps.

This was an experiment undertaken to compare green sweet and dent corn for milch 
cows. Four cows were obtained from the Dairy department, care being taken to select 
cows as nearly as possible in the same stage of lac'ation. Previous to the commencement 
of the experiment, the cows were c n cLver past ire, and received about 
meal each per day. The meal one pound of

was composed of .« bout equal parts of bran and oil meal. 
During the first ten days of the experiment, the cows were fed 

cows 1 and 2 receiving sweet corn, and cows 3 and 4 dent corn, 
four pounds of meal were fed to each

Aver’ge gain 
,in per steer per 
. ! day. green corn alone, 

At the end of ten days, 
. , Per day, and the meal ration continued

throughout the remainder of the experiment, or a period of eleven days The meal ration 
consisted of equal parts by weight of barley, shorts and oil meal. The variety of 
corn used was Evergreen Sweet, and the dent corn was Mammoth Cuban. The 
grown on the experimental plots, under the supervision of Mr. Zavitz.

The cows did not eat the dent corn so readily as the sweet, and for a time wasted a 
considerable quantity of it, the waste becoming less as time went on. 
was carefully weighed and recorded. Table I. shows corn fed and eaten.

cow

1
sweet 

corn was
1
1

The waste corn

Table I. Green corn fed, eaten, etc.Net profit 
per steer.t.

Amount of green corn 
fed.

Amount of gresn corn 
eaten per 103 lbs. live 
weight of cows.

Amount of green coin 
eaten. Amount wasted.$ c.

9 62
Sweet. Dent. Sweet. Dent.14 60 Sweet. Dent.

lbs.13 64 lbs. lbs. lb.. lb.. lbs.3,641 3,166 17 254 161.63 146.10

i the greatest 
the medium Th«i total weight of the two cows on sweet com was 2,390 pounds, and of those on dent 

corn, -, 115 pounds. For this reason the fourth column has been added, which shows that 
«ows on sweet corn consumed more per hundred pounds live weight than did the others.

Dent. Sweet.

lbs. lbs.
3,410 8,624

— 
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I aide II. shows the effect of the feeding upon the milk yield, and includes the milk 
yield during the six days preceding and following the corn feeding.

1$. Both ft
respect.

4. The oal
•S'? i .21 52PtrM l. 

Clover |>a«- 
ture with 1 
lb. meal.

fill
bs.i
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PtrUd III. 
Green com 
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meal daily

P< nod IV. \ .£
i Pasture and i ' 
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.2 6
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Gre en corn 

alone.
n KC 6C
c.s Jf I This was i 
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| fodder per tcre

2. The alf
3. The mil
4. When 

■ and the alfalfa
ft. The plo 

from the alfalfj 
indifl* rent seco

1 iis
< < <

Cow No. 1, sweet corn ... 
Cow No. 2, sweet corn . . 
Cow No. 3, dent corn .... 
Cow No. 4, dent corn ... 
Average for sweet corn

group.............................
Average for dent com 

group.............................

8 I 8 17.4 1 15 -1.81 14 6 15 8 1 -12 I
+0.5 I
+ 1.0 I

14 15.3 1 16
16 4 17 6 1 18

4 15.3 10.6 16.1 -1.6

17.15 I +0 766 15.25 7.36 16.4 1.15

6. In thisL That when fed corn alone, the dent corn group suffered a greater shrinkage in 
milk yield than the sweet corn group.

2. That when meal was
ing crop.

added to the ration, both groups increased in milk yield, but 
the sweet corn group increased slightly more than the dent corn gtoup.

lhat when returned to pasture, both cows of the sweet corn group decreased in 
milk yield, while both cows of the dvnt corn group slightly increased in milk yield.

These three points all seem to indicate that sweet corn is 1 letter adapted to main
taining the milk flow than is dent corn. But when Table I. is taken into consideration, 
it appears that the superiority of the sweet corn in this experiment was due to its greater 
palatability, since the cows on sweet corn consumed more corn per hundred pounds live 
weight than those on dent corn.

There is one more important consideration. The sweet corn yielded at the rate of 
29,280 pounds of green fodder per acre, while the dent corn yielded at the rate of 36,376 
pounds per acre, or a difference of 7,096 pounds of green fodder per acre in favor of the dent 

Thisgreateryield of dent corn more than compensates for what is lost when compared 
with sweet corn for milk production, and therefore this experiment would indicate that 
the dent corn proved more economical than the sweet.

If

corn

During the 
comparing the f 
summer the woi 
experiment nin 
During the prej 
a small quantitj 
and meal was f< 
period the whey 
another group, i 
to receive swee 
quantities of me 
whey consisted < 
meal also was g 
group naturally 
groups consisted 
kept in a whoy

Oats and Peas and Oats and Tarfs for Milch Cows.

In this experiment a comparison was made of green oats and peas and oats and tares 
for milch cows. The fodders were grown on the experimental plots by Mr. Zavitz. The 
seed was mixed in the proportion of two bushels of oats to one of peas, and two bushels 
of oats to one of tares per acre. Four cows were used in the experiment, two cows being 
fed on each ration.

The experiment brought out the following points :

1. The oats and peas yielded at the rate of 14,760 pounds of green fodder pe 
and the oats and tares 14,688 pounds per acre

2 Neither fodder could be said to excel the other as a milk producer.
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includes the milk I 3^ Both fodders were eaten readily by the cows, no difference being noticeable in this 

4. The oats and peas bad a slight advantage in yield jter

Guken Rye and Alpsi.a for Milch Cows.

respect.

acre.
Period IV. |

'suture and | __ 
meal 1 This was a short experiment for the purpose of comparing the early soiling 

rye and sifalfa. The fodders were grown on the experimental plots. Four 
used, two receiving rye and the other two alfalfa.

crops, 
cowh were

ii3 ,

|iîII
31 The following points in connection with the experiment are of interest :

1. The rye, which was a medium crop, yielded at the rate of 12,375 of green fodder 
per acre, and the alfalfa .yielded a first cutting at the rate of 15,300 pounds of green 
fodder per sere. °

“• The alfalfa was eaten rather more readily by the cows than the rye.
3. The milk yielded was slightly in favor of the alfalfa.
4. When scored by an expert, the rye butter scored thirty-five points of flavor 

and the alfalfa butter forty points for flavor, out of a possible score of forty-five points’.
5 The plot of alfalfa furnished two subsequent crops, which made the total yield 

from the alfalft plot more than double that stated above, whereas the rye made but an 
mam»'rent second growth.

<

15 -1.8
-If
+0.515

IS + 1.0

16.1 -1.5

17.16 i-O 75

6. In this experiment, therefore, alfalfa proved very much superior to rye as a soil
ing crop. Jiter shrinkage in I

n milk yield, but

oup decreased in 
milk yield.
adapted to main j 
ito consideration, 
due to its greater 
idred pounds live

led at the rate of I 
he rate of 36,376 I 
favor of the dent I 
it when compared I 
ild indicate that I

EXPERIMENTS IN PIG FEEDING.

Comparison of Sweet and Sour Whey.

During the summer of 1896, two experiments were conducted for the purpose of 
comparing the feeding value of sweet and sour whey for fattening hogs. During the past 
summer the work was continued and three additional experiments completed. In each 
experiment nine hogs were used, making three groups, with three hogs in each group 
During the preparatory period all groups received sweet whey and meal, commencing with 
a small quantity of whey and gra 'ually increasing. Exactly the same amount of whey 

| and meal was fed to each group u ring this period. At the end of the preparatory 
period the whey was omitted from tL ration of one group and water substituted In 
another group, sour whey was fed instead of sweet whey, while the third group continued 
to receive sweet whey. In each experiment the two whey groups were fed the same 
quantities of meal and whey, and were given all they would eat readilv. A full feed of 

| whev consisted of two pounds of whey to one of meal. The groups receiving water and 
meal also was given as much food as the animals would eat readily ; but the hogs in this 
group naturally consumed more meal than those receiving whey. The meal ration for all 
groups consisted of equal parts by weight of peas, barley and shorts. Tne sour whey was 
*ept m a winy tank which had not been cleaned since early in the summer of 1896.
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Preparatory perns), 7 day». Experiment prnjier, 29 day».

Average 
gain per 
hog per

Weight
at

beginning.

AvengeWeightToUl
gain.

Total
gain.

gain per ]at
dost*.day.

Group I. (sweet whey) ....
Group II. (tour whey)..........
Group III. (water).................

art
377

400 I 621 , 121 
614 ! 1.404 1. 110 t.«77 409 1 627 118 1

Table II. Food consumed during experiment proper (29 dayr.)

Pood consumed per 1 lb. gain, 
live weight.

Total food consumed.

Meal. Whey. Meal. Whey.

Group I. (sweet whey) 
Group II. (sour whey). 
Group III. (water) ...

407.6
107.6

747
747.

606.

Group I. (swe 
Group 11. (so 
Group III. («
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The results of Experiment No. 3 are summarised in the following tables : 

Table I. Weigh s and gains (live weight) of hogs used.

Group I. (swei 
Group II. (sot 
Group III. (w

Expert 
group,” thus 
the water gr 
to the Wm. 
to ascertain 
the report o 
Group A n 
refer to the

If Table III. Weights and gains (live weight) of hogs used.

Preparatory peiiod, 14 days Experiment proper, 64 days

Average 
gain per 
hog per 

day.

Weight
at

beginning.

Avrrage 
gain per

Weight
at

clot e.

Total
gain.if h, per

lay.
Hie. lbs. lbs. lbs.Group I. (sour whey) 

Group 11. (water).... Group .

Group .

Group I

We can 
alike good.

It will ; 
though the 
The hogs we 
the experime

230 1 26 616
664

1.86227 1 31 1.41

Table IV. Food consumed during experiment proper (64 days.)

Food consumed per lb. gain, 
live weight.

Total food consumed.

Meal.I W hey. Meal. Whey.

lbs. lbs. lbs. Ihs.Grcup I. (sour whey) 
Group II. (water). .. 914 1,826 6.961,138 5 18

Total
gain.

lbs.
262
272

Weight
at

close.

lbs.
283
282

Weight
at

close.
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Table VI. Food consumed during experiment proper (31 days )

Food consumed per lb. grain, 
live weight.

Total food consumed.

Meal. Whey. Meal. Whey.

Iba. 11m lba.Group I. (aweet whey) 
Group II. (»our whey) 
Group III. (water)....

617. 1.060 3 51 .00617. 
751 5

1.060 3 37 70I 3.01IFSgssmathe report of Mr. J. W. Flavelle, managing director of the company, is given below. 
Group A received sweet whey, Group B sour whey, and Group 0, water. The numbers 
reter to the ear labels.

Mr. Flavelle g Report.

Group A. 59, 00 and 01 ; fat firm ; 5!' too fat.

Group B. 56, 57 and .‘>8 j fat firm ; all three hogs quite too fat. 

Group C. Number 1, 64 and 55 ; fat firm.

We can see no difference in the firmness of these three lots of hogs 
alike good. 6 They are all

It will be seen from this report that no bad eflects followed the use of the whey 
though the sour whey group seems to have produced fat more rapidly than the others’ 
fhe hogs were kept somewhat longer than they should have been, in order to complete 
the experiment ; hence the excessive fat.

Whey.

Average 
gain per 
bog per 

day.

Total
gain.

Experiment proper. 31 days.

Aierage 
gam per 

I hog per 
day.

Weight
at

close.
Total
gain.

Whey.

It)'.
6.96

■d per lb. gain, 
veight.

Average 
gain pertotal

rain. 1). per
lay.

Iba. lba.
262 1.36
272 1.41

8.)

'led just as they 
time, still they 
out of the com- 
and meal with 

oup suffered no

proper, 64 dayx

I'M

led per 1 lb. gain, 
| weight.
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ibles :
Whky Expkrimkkt No. 5.

Table V. Weights and gains (live weight) of hogs used.
it proper, 29 day*.

Preparatory period, 10 days.

Average 
gain per 
hog |ier

day.

Weight Weight 
at at

beginning. clore.
Total
gain*.
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I*“r cent. 
.816

per rent. 
.974 
.‘J40 
962 

1.019

per -ent. 
NoneAnalysis No. 1 

“ 2 838 4
3 .866 4
4 80S 445 1.062

1.106
3 .944 05

6 4. 1.009 None.
Average of six analyses .920 4.709 .978 081

From the analyses it would appear that the fermentation of the sour whey took place 
entirely at the expense of the sugar, of which only a trace remained, while the nitro
genous matter of the sour whey was somewhat higher tnan that of the sweet. It is diffi
cult to account for the higher percentage of nitrogenous matter in the sour whey, unless 
the sour whey had become somewhat concentrated from evaporation.

A general review of the work performed up to date, taking into consideration the 
health of the animals, their gains, the quality of their flesh, and the composition of the 
sweet and sour whey, seems to point towards the conclusion that fermentation does not 
seriously detract from the value of whey for pig feeding.

Comparison‘of Different Breeds of Swine.

This experiment is a continuation of the work commenced last year, and in the 
spring thirty six pigs were purchased, comprising six animals of each of the following

11,M 11».Experiment Nu. 1 (1896) . . 
“ 2(1896)

811897) ... 
4(18971 ... 
6(1897) . .

18 18 61 
18 8113

14 7.87
10 07

6 9 34
Average 11 90 10 94

Thus it will hi seen that in experiment No. 3, the sweet whey gave much better 
results than the sour ; but in the other experiments the sour whey had the advantage. 
Experiment No. 3, therefore, is a marked exception to the rule, and it is this experiment 
which makes the difference in the average in favor of the sweet whey. In making up the 
average for the sour whey, five experiments were included, whereas there are only four 
for the sweet whey. leaving out experiment No. 4 in both cases, the average number 
of pounds of meal saved by 100 pounds of sour whey would be 11.If) instead of 10.94.

In order, if possible, to throw more light on the question, six chemical analyses of 
the sweet and sour whey were made at different times by Mr. Harcourt.

Table VIII. Analyses of Sweet and Sour Whey.

Sweet whey. Sour whey,

Nitrogenous
matter,

Nitrogenous
matter.Sugar. •Sugar.
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Table VII. Summary of Five Experiments

Amount of Amount of 
meal saved by meal „aved by 

100 lbs. sweet 100 lb«. sour 
whey.whey.

breeds : Impn 
and Berkshire, 
by représentât! 
results of whic

Table shoi

breed.

Ilerki-hire...........
Tamworth...........
Poland-China 
Cheit, r-White ..
Yorkshire .........
Duroc-Jersey ...

In the ab< 
will not do to 
part in such a

With a vi« 
breeds for expo 
Ltd.. Toronto, 
the factory, wai 
best suited to 
slaughtered sej 
the carcases am 
the names of tl 
group. Follow

Group 1, 
“ 2, ( 
•• 3, 1
“ 4/
“ 5. 1
“ It, 1

He port of M

'• Covering 
following :

“ Group 1. 
sizeable ; for th 
desirable if the) 
giving the hogs 
back for best si 
also that the fal 
too much of it. 
lb is the firmes

“ Group 2. 
bone sizeable ; 
very little flesh
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Average weight at time of killing............

II».
139 33 
188 38 
126 06
144 00 
149.00 i

lb<
1 02

97
.84
.84
.93
.94

lterk*hire............
Tamworth..............
Poland-China . . 
Cheiti r-White
Yorkshire ...........
linnie-Jersey ....

4■roup 1, Yorkshire.... 
“ 2, Chester-White
“ 3, Dnroe-Jersey
“ 4, Tamworth ...
“ 5. Poland-China.
“ 11. lterkshire....

With a view to obtaining information relative to the suitability of the different 
breeds for export trade, the hogs of this experiment were shipped to the Wm. Davis, Co. 
Ltd., Toronto. On reaching the yards, the foreman, who grades all the hogs brought to 
the factory, was asked to select from each breed the three hogs which he regarded as 
best suited to make export bacon This he did, and these eighteen animals were 
slaughtered separately. Mr. J. W. Flavelle, managing director of the firm, inspected 
the carcases and furnished the notes which appear below. Mr. Flavelle was not given 
the names of the breeds, bat simply the groups and the ear labels of the hogs in each 
group. Following is the arrangement of the groups :

In the above table, the breeds are arranged in order of economy of gain, but it 
will not do to draw cocci usions as y*t, since individuality plays a very important 
part in such an experiment.

Fe/iort of Mr. J. IF. Flavelle, Managing Director of the Wm. Davies, Co., Toronto :

'• Covering the hogs which you delivered to our house the past week, please note the 
following :

“ Group 1. Hogs 11 and 12 : lean ; fat even down the back ; thick bellies ; shoulders 
sizeable ; for their size, lengthy between shoulder and ham ; generally desirable ; very 
desirable if they had been a little larger. This, we suppose, could have been secured by 
giving the hogs a longer time to grow. Number 10 of this group is quite too fat on the 
back for best side, yet the general characteristics of the other two are noticeable here, 
also that the fat is even on the back ; this is a good pig spoiled by too rapid feeding and 
too much of it. The fat in 12 feels tender ; it is more noticeable in it than in 11, while 
lb is the firmest of the three.

“ Group 2. 16, 17 and 18 : general character, short and thick ;Tan absence of flesh ;
bone sizeable ; generally undesirable for export sides. Number 16 particularly fat ; 
very little flesh and somewhat tender.
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breeds : Improved Yorkshire, Chester-White, Duroc-Jersey, Tamworth, Poland-Ohina 
and Berkshire. Accurate account was kept of the food consumed and the gains made 
by representatives of the different breeds, between the ages of 90 and 180 days, the 
results of which are given in the following table :

Table showing gains, food consumed, etc., between ages of 90 and 180 days :

Amount of 
neal »aved by 
100 lb< »our 

whey.

Hi».

| Average Average Average 
Average Total gain gain per hog me il mn- meal con - 
weight at per hog in 90 per itav sinned per sinned per 
180 days. day». | during 90 hog in 90 100 lb» gain

I day». days. live weight.

13 61 
18.81 Average 

weight at 
90 day».

Hreed.7.87
10 07
9 34
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v XT3, 2x en^ 25 : Kener»1 character, coarse shoulders and large heads
i umber -3 fat. Number* 24 and 25 will make Number One Sides, bat not desirable 
owing to coanie shoulders and shortness, f side between ham and shoulder. Number 24 
and JO, a little tender in the fat.
. .. (’™uf £ ,.27; 28vend 3?v general character, lean lengthy and full of flesh ; good
^lly:rdude8lra,ble f°r b<'et |"de8' exc<‘Pt that head is a little large, and the gamm, n 
(ham) looks as if it were poorly developed, but this we will determine when the hogs are 
cut up ; fat, very even down the back. 6 1

‘‘Groups. 33 37 and 36: Irregular in size; coarse; short between ham and I 
shoulder, particularly 38 ; head, large and coarse ; shoulder thick and undesirable : la- 
even on the back. 33 quite tender and off color. 37 and 38 tender, but not so bad as 
33 ; undesirable for export trade.

“ Group G. 39, 42 and 44 : generally short and thick ; shouldere of 39 and 42 thick I 
and too heavy ; these two hogs quite to> fat with veiy little flesh. 44 very short, but i 
fairly lean and even down back. Not a desirable class lor export bacon."

Additional notes on groups 1 and 4, by Mr. Fla veil?.

REF

“ We have this morning carefully inspected the sides from groups 1 and 4 These 
two groups we considered quite the best of the lot when they wire hanging, and were 
inclined to think group 4 the better of the two * We find, however, after inspecting the 
sides, that group 4 pinches m the loin, and the gammon is meanly developed—a «rest 
long shank with an insufficient supply of meat to balance it up. In group I the side is 
singularly even and level throughout; the loin full, and an absence of the pinched 
appearance of loin in group 4 ; the gammon is well developed, and therefore the sides 
from group 1 are distinctly better than from group 4.”

Mr Flavelle’s report requires little explanation. The tenderness of fat must not be 
regarded as due to jocularities of the breeds, nor yet was it due to the food, since the 
hogs received the same meal ration as the hogs of the whey experiment previously noted, 
all of which were firm. It was more likely due to the fact that the hogs were loo closely 
confined and were poisibly kept in rather too high condition. It woul I be well, there 
fore, not to take the “ tenderness ” into consideration in reading the report.

It is the intention to carry this work further, not with the view of showing that any 
one breed excels all others in every respect, as no doubt such a breed does not exist but 
for the purpose of studying the characteristics of the different breeds so far as such 
experiments permit The aim is not to injure any breed, but to further the interests of 
all by setting breeders on their guard against any weaknesses which may be found to 
exist. Moreover, the careful study of the different breeds will form 
gent cross breeding, which work will be undertaken
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Once more I must appeal to all who may read this report not to form hasty or onesided
conclusions, for the difficulties in the way of such work are numerous and great and 
progress is necessarily slow. 6 ’
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To the President of the Ontario Agricultural College ;

Sir,—I have the honor of presenting herewith the annual report of the Horticultural 
Department, for the year 1897. The extent and varied character of the work in this 
department presents many interesting and important fields for investigation. The limited 
attention which must necessarily be paid to some of these often causes us to regret that 
more cannot be accomplished. It gives me pleasure, however, to state that, in many 
branches of the work considerable progress has been made during the past year*as may be 
seen by a perusal of our report.

Lectures. One of the first and most important duties in conection with our work is 
the instruction of students in attendance at the college. We have endeavored to make all 
students under our charge as proficient as possible in both the theory and practice of the 
subjects taught. A full course of lectures on the different branches of horticulture, as out
lined in the college circular, has been given to second and third year students. This course 

pretty fully the subjects of Fruit Growing and Vegetable Gardening, and, as » ’illy 
as is thought to be useful tor our students, the subjects of Landscape Gardening. Aboriv.il- 
lure and Floriculture.

On account of the long illness of our esteemed friend, Prof. Panton, I have endeavored» 
to the best of my ability, to take up his work of teaching entomology. Three lectures a 
week on this subject have been given to the students of the second year during the fall
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Practical Work.... . . . The studies covered in lectures have been supplemented as much
as possible by practical work in the afternoons in the various branches of the department, 
i his work has been done under my personal supervision, and is found to be the most 
satisfactory way of impressing lessons taught in the class. Along this line students 
have had practice in planting and pruning fruit trees and berry bushes; pruning and 
training grape vines ; preparing and applying spraying mixtures ; practising different 
methods of grafting on herbaceous and hard wooded plants ; originating new vari
eties by hand pollination ; germinating and testing seeds ; transplanting seedlings ; forc
ing vegetable crops ; potting and handling house plants ; studying and identifying 
forest trees, etc.

The regular work of this department, apart from that of teaching, inspecting Fruit 
Experiment Stations, directing co operative fruit tests, lecturing at Farmers’ Institutes 
and attending to a large correspondence, is of a varied character and requires a great deal' 
of time and thought It includes the care and management of: 1. The orchards: 
-. femall-fruit plantations ; 3. Vegetable garden; 4. Lawn and grounds; 5. Forestry 
plantations ; 6. Conservatories and greenhouses The work undertaken in these branches 
during the past year will be briefly noted in the order mentioned
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Shackleford 
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Tetofsky

Bartlett 
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Bradshaw 
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De Soto 
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Duane’s Pur 
Field
French Dam 
General Hat 
German Pru 
Gueii

Belle Magni 
Black Eagle 
Black Hearl 
Black Tartai 
Coe's Transp 
Downer’s La 
Dyehouse 
Early Purple
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Tiik Orchards.

The greatest need of this department for years past has been an orchard of the 
diflerent kinds of fruit trees, not only for the purpose of supplying the requirements of 
the Cal lege, but to afford an opportunity for practical instruction to students in the 
care and management of such trees. What trees we have had are insufficient for this 
purpose, and are so scattered about the place that they can hardly bo said to consti 
lute an orchard.

To meet this long-felt want, an orchard of 600 trees was set out early in the spring. 
This orchard is made up of 280 apple trees, 120 peir trees, 120 plum trees and 80 cherry 
trees. As a preparation for planting, the land was thoroughly underdrained a year ago. 
Last summer it was plowed out of a clover sod, then deeply cultivated and worked until 
the sod was made tine, and ridged up in the fall according to Mr. Rennie’s method of prepar
ing land for corn. In the spring the ridges were worked down, the land put in tine tilth, and 
the trees planted as early as possible. Corn was afterwards sown in drills between the 
rows of trees, care being taken that it did not encroach upon the trees. For several 
reasons we consider this one of the best crops to grow in a newly planted orchard. It 
permits of thorough cultivation and gives a partial shade to the trees, much like what 
they have had in the nursery row, and protects them from sweeping winds until they 
become established.

With the especially favorable season for planting which we have had, very few of the 
trees have failed to grow. The principal failures being among the sweet cherries, which, 
although they leafed out nicely, seemed very slow to take root after transplanting. All 
such vacancies will be tilled in the spring.

That this orchard might be not only a means of instruction for students, but one of 
interest to intending planters, it has been made up of a large number of varieties, of 
which we wish to detrmine the value for this section of the country. In this way it will 
be of the same public value to this inland part of the country that the various fruit 
experiment stations are to the districts in which they are located. Three trees of each 
variety were planted, and additional blocks set for grafting and experimental purposes of 
Talman Sweet apples, Flemish Beauty pears, Glass Seedling plums, and Early Richmond 
cherries. The following is a list of the varieties planted

Apples.

:

Alexander
Babbit
Baldwin
Belle de Boskoop 
Ben Davis 
Benoni 
Bethel
Blenheim Pippin 
Bottle Greening 
Canada Baldwin 
Canada Red 
Colvert
Cooper’s Market 
Cranberry Pippin 
Delaware Red 
Duchess of Oldenburg 
Etrly Harvest 
Falla water 
Fall Jenetting 
Fall Pippin

Fall Sweet
Fameuse
Fanny
Gano
Gideon
Golden Russet 
Golden Sweet 
Gravenstein 
Grime’s Golden
Haas
Hare Pipka 
Hastings
Hubbardston Nonsuch 
Hurlbut 
J onathan

Maiden’s Blush 
Mann 
Milding 
McIntosh Red 
McMahon’s White 
Northern Spy 
Northwest Greening 
Ontario
Peck’s Pleasant 
Peter 
Pewaukee 
Princess Louise 
Pumpkin Sweet 
Red Astrachan 
Red Bietigheimer 
Ribston Pippin 
Rhode Island Greening 
Rolfe
Roxbury Russet 
Salome

King
Lady
La Rue 
Longfield
Magog Red Streak

/
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Apples.—Continued.

Scott’s Winter
Shackleford
Shiawassee Beauty
SUrk
Stump
St. Lawrence 
Sutton Beauty 
Talman Sweet 
Tetofsky

Trenton Yellow Transparent

Crab Apples.
lard of the 
irements of 
ents in the 
mt for this 
1 to consti-

Utter’s Red 
Wagener 
Wallbridge 
Wealthy
Westfield Seek-No-Further Martha 
Wellington 
Winter St. Lawrence 
Wolf River

General Grant
Hyslop

Montreal Beauty
Transcendent
Whitney

the spring, 
d 80 cherry 
a year ago. 
orked until 
d of prepar- 
le tilth, and 
etween the 
For several 
rchard. It 
h like what 
until they

Pears.

Doyenne Busscck 
Doyenne d’Ete 
Duchesse d’Angouleme 
Easter Beurre 
Flemish Beauty 
Gcodale 
Howell 
Idaho
Josephine de Malines
lvieffer
Lawrence
Lawscn

Bartlett 
Bartlett Seckel 
Belle Lucrative 
Bessemianka 
Beurre Bose 
Beurre Clairgeau 
Beurre d’Anjou 
Beurre Diel 
Beurre Giffard 
Beurre Hardy 
Olapp’s Favorite 
Dempsey

Lincoln
Louise Bonne
Manning’s Elizabeth
Petite Marguerite
President Druard
Ritson
Seckel
Sheldon
Tyson
Vermont Beauty

few of the 
ries, which, 
ating. All

, but one of 
•arieties, of 
way it will 
nous fruit 
ees of each 
purposes of 
Richmond

Plums.
Abundance 
Beauty of Naples 
Bradshaw 
Burbank
Coe’s Golden Drop 
De Soto 
Diamond 
Duane’s Purple 
Field
French Damson 
General Hand 
German Prune 
Gueii

Glass Seedling 
Grand Duke 
Hawkeye 
Imperial Gage 
Lombard 
McLaughlin 
Monarch 
Monroe 
Montreal 
Moore’s Arctic 
Niagara 
Pond’s Seedling 
Prince Englebert

Cherries.
Early Richmond 
Elton
Empress Eugenie 
Governor Wood 
Knight’s Early 
Late Duke 
May Duke 
Montmorency

Small Fruit Plantation.

In the new plantation of small fruits set out in the spring of 1896 there were quite 
a number of failures owing to the extremely dry weather for a month or six weeks after 
the plants were set out, the chief failures being among the raspberries and gooseberries.

Purple Egg
Quackenbos
Reine Claude
Saunders
Shippers’ Pride
Shropshire Damson
Smith’s Orleans
Stanton
Victoria
Washington
Weaver
Wolf
Yellow Egg

g Belle Magnifique 
Black Eagle 
Black Heart 
Black Tartarian 
Coe’s Transparent 
Downer’s Late» 
Dyehouse 
Early Purple

Napoleon Bigarreau 
Olivet
Reine Hortense
Schmidt’s Bigarreau
Vladimer
Windsor
Wragg
Yellow Spanish

Ding

V

<

À
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—
æ



lied.
Shaffer's Colossal...........
Louden ........ ...............
Cuthbert...........................
Marlborough...................
Royal Church.................
Turner.............................
Highland Hardy..............
Reliance........................
Rancocae.........  ............
Clarke...............................
Brandywine .................
Hansel!.............................
Thompson’s Early..........

Mack.
\ Palmer...............................
I Souhegan .........................
Older.................................

Î Carpenter’s Early..........
Ohio.................. ............

I Eureka ................
Mammoth Cluster........
Kansas ...........................
Conrath..........................
Hilborn ...........................
Gregg ................................
Johnston's Sweet..........

.... July 16.............. July 30..........
“ 10........
“ IB........

“ »......
“ 30___

“ 1«...........
“ 19..........

“ 28..........
“ 30........

“ IB..........
“ IB........
•• 19..........
“ 19..........
“ 19..........
“ 23
“ 26..........

“ 28..........
“ 30___
*• 26........
“ 26..........
“ 23..........
" 30..........
•• 26.......

7.S3 
3.16

7.12
6 71
6 64

lied.
Raby Castle .............
North Star .............
Victoria.......................
La Versailles.............
Fay’s Prolific.............
Prince Albert..........
Belle de St. Giles ... 
Cherry .......................

White.
White Grape .. 
White Imperial

Mack.
Black Naples 
Black Champion 
Lee’s Prolific....

CURRANTS

Rank. Yie’d per bush, 
(ounces).

Varieties.

Pearl .. 
Houghti 
Downin 
Champii 
Red Jac 
Grown 1 
Keepeat 
Smith’s 
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Whiteen 
Triumpl 
Induatn
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Of the currants and blackberries very few plante died. Early in the spring all of the 
spaces were filled, and with the favoiable season the plants h„ve made a good growth.

On most varieties there was a very fair crop of fruit, considering that the bushes 
have been but one year planted. Where possible six good representative bushes of each 
variety were selected and the crop carefully weighed The yields given below are the 
average prr bush ; and r.l though this is but the beginning of our tests, and these results 
varieties6 take° ** conciu8ive' 7et th<7 are indicative of the productiveness of the different

Rasphkrriks

Rank. First picking. Last picking. Yi<‘<ld Per b“-,h- 
B (ounces).
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Tkst uf Varieties of Strawberries.

For the past two years we have been testing varieties of strawberries. In last 
year's report the results are given of a trial 121 of these. This year we had 150 varieties in 
fruiting, and have added eighty to our collection to fruit next year. The results with 
many of these during the past two years have shown them to be of little or no 
value, and if next season’s yields confirm these results such varieties will be placed 
discarded list. On the other hand, a number have made excellent records for both 
seasons, and if, after repeated trials, these records are maintained, such varieties may 
with confidence be recommended 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 of weeds. It 

plowed in the fall after the removal of these crops, and top-dressed during the 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 different varieties in the 
same row, to avoid any mixing of runners.

Those of the plants that were of our own growing were taken from the plantation 
set out the year before, which had not yet borne fruit. Such plants are much more 
vigorous and thrifty than plants taken from an old plantation which has fruited for one 
or more seasons.

The planting was done by means or a spade, which was thrust deeply into the 
ground and then pressed backwards and forwards. Into the cleft thus made the roots 

spread out fan-shaped by a quick slapping motion, and the soil packed firmly about 
them by the feet of the planters. As soon as possible after planting the surface soil 
loosened with the horse cultivator and hand hoes, and thorough cultivation was given 
through the 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, forming 
wide matted rows, but each variety was confined to its own fifteen feet of row.

lightly covered with long strawy 
manure, which helped to hold the snow, and protected the plants from injury early in 
the spring by preventing their alternate freezing and thawing. When growth had 
menced in the spring, this covering was raked off the plants and left as a mulch between

on our

was

were
was

After the ground had frozen hard in the fall it was

com-

OOOSIHBRRIES.

Yield per bu<h. Weight of SO 
I ounce»). average berriee.

Hank.

e'd per bush, 
(ounces).

M.
HORTICULTURE. 95

II

Varieties.

I'earl..................
Houghton......... .
Downing ............
Champion ...........
Red Jacket .........
Crown Bob...........
Keepsake.........
Smith's Improved
Autocrat .............
Whitesmith.........
Triumph...............
Industry..............
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H 12 | !» May 21..i,Time 26
I 10 “ 21. |July 1

“ 1.. 
7 May 24.. June 28 
» “ 2Û.. July !..

18 . June 26.. 
24 “ 28
18.. “ 23 .

P 12
» 12 6 June 2.
B 12
K 12
1* 12 ! 6
B 12 7
I’ 12 !»
B 11 ! 7 21.. “ 26..
B 12 , 6 23.. “ 23
B lu 4 21.. 8..

12B 6 18.. une 23.. 
18 .1 “ 23 .
25.. | July !..
28.. .Tune 28 .

!» IB 7
B li !»
B 12 
P I 12 
B 12 
P 11 
B 12 
P i 12 
B 12 
B 12 
B I 12 
P 12

7
7 21.. " 26

13 27.. July 3..
18.. June 26.. |
23. July 3 .1
25.. June 26..
21.. July 1.. j 
24 . June 26 .. 
21. [July l..|
18.. (June 26..
24. July 3 .1
21.. Tune 28..
18.. July 3.. j
25.. •« 3 ;
18.. 'June 23..

5
6
8
6
5
5
»

r 12 6
P 11 : 5 1
B 12 7
K 12 8
B 6 I12
P 12 !» 21... “ 26.. 

25., July 3 
June 28..

P 12
B i 12
P 12

I !»
4 17 .
6 18.. “ 26.. 

“ 28i: 8 24 .
B 11 
B 12

9 July 3..21..
8 23. 3

I 33 Tennessee Prolific 
13 Htunt-’e Early
8 Saunders ................

17 No Name.................
•52 Wc Milverton.............
45 Shuster’s Gem....
.... Wrn. Belt ...............
10 HaverlanJ .............

!» .... Ruby..........................
10 40 Isabella.

Dominion...................
12 47 j Van Deman

Tubbs..............
Biddle . .........

10 26 Jocunda Improved.
16 1 Warfield
17 62 Aroma.........................
18 7 Barton’s Fclipse
19 35 Prince of Berries ..

Enormous..................
21 37 Northern
22 7!» Judsonia
23 .... Beebe..................
24 87 Ona ....................
25 58 J Princeton Chief.
24 15 Seedling A ...
27 38 Enhance ..............
2,3 65 I Muskingum . ..
2!» 1 16 Lovett ..
80.........
31 1 42 Howard’s 41.

Leader

II

13
14

20

Arrow

32 ; 39
33 j 5 i Prize ...........................

.1 Phipen.........................
Ohio Centenial ...

I Belle(Crawford’s 51 )

84
35
36

the rows. Thu not being heavy enough to keep down the weeds and properly conserve 
hÏJT m Ure’ *”.add,tl0nal heavy mulch ot coarse grass wan put on before the fruit 
began to ripen. Thu kept the berries clean and retained the soil moisture while the crop |g

Owing to the cold spring the plants came into bloom about two weeks later this ye. I 
»heB,« Lu I7 À “ot7'th8taDdm8 V” '•tenets of the bloom, many of the first blossom, I

were hardly enough to withstand the effects of the preceding drought. |

of t8bular 8ta,tfm/n.t the VBrieti,a nndev test are ranked in the order ■
f.il A sk d' ,1“ 80me C88e8 a11 of the P'»nts set did not live ; where only one or two V 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 
greatest number of failures were among the newly added varieties which came from a 
J e dDwiil I'?’ °Vhre 7,U- n° doubt' "lake a better record next year, when their 

* le lWn, 'bffr0n‘Plant810‘ our Lown 8row,ng The number of plants which lived is 
whtVh d f°r each v»rie‘> 80 that allowance may be made for some good varieties U which, on account of the fa ure of some of the plants, stand low on the list *

July ! ounce».
17 I 281 00 
14 263.75
20 261.00
20 245 75
20 240 00
20 234 00
20 232 26 F
20 232.00 M
22 229.76 F
17 228 25 VF DC
22 217.75 ! 8
17 214.50 I F
20 910 TO I F
20 209 75 | M
17 205.00 IVF DC! 10 75
20 202 60 VF DC 9 60
20 193.25 F
20 193 00 F
22 192 S0 M
20 191.75 F
20 188.75 F C
14 181.25 F LS
$0 180 25 S DR
20 177.75 M S
22 173 00 F C
20 i 173.00 S L C| 7 75 

I 7.75 
12 00

ounce». 
13.(0 
6 25 

11.25 
13 75 
16.00 
10.75 

DR !3 i5 
î. S 12.00 
DC 14.25 

■ 11.25 
L s 12.00 
DC 10 00 
D R 12 25 
L 7.60

F C 
M | S 
F DC
F I C
M I C
f Idc

D Ri 10 75 
B V 11.50 
bs n 

<’ 18.75
7.60 

19.75 
10 50
9.00
7 76

20 I 171 10 IV F D RI 
20 169.75 S 'L C1 
U 167.75 F L S1 9 75
14 166.60 
20 162 50 
20 162 00 
20 I 161.75 
20 | 161 50 
12 | 161 50 
22 | 158 50

M DC 
VF) 8

M I D Cl 8 50 
M S i 7.75 
F B C. 10 25 
M L S 11.25 
F B S! 9.25

8 Oil
7.75

-X
Varieties

.5
-£
«6

a
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M DC
F ('

F 1, S 
F UC
v L H
8 LR

C
F UK

I M UC
F UC
F UK
S L S
F S
M I 8 
M S
F
F
h

VF
F
F
S
F

M
F
S
8 S
M S

V FiD K 
F L 8

V F UC
S B S
8 U K
8 I. R
F C
F l)C
M I, R 
M L S 
M L Si 
M UR
M S
8 UR
S UC

L RS
M U R
F UC
M L C
8 GR 
M 13 R 
F L 8 
M UR
S li s
M

L 88
8 L 8
M UC
M DC, 

C I8
S UC
F L C
S DR
F S

x E
6* E3. |2 iVarieties.
- IStia

£ I S3 
'Sc > 161

37 1... Gandy Bell*-............
Hunt'» No. 3 . . , 
Thompson'a No. 40

t0|.... Crueee’» No il........
Bessie........................

| Edgar Queen..........
Southard .................
Splendid ...
Hatch Expt 
Williams 
Snowball 
Dayton . ..
Charlie........
Boynton ... 
Oberholtzvr No. 1.. 

m ..... Giant.......................
53 4 Bigel .....................
54 27 Phillips...................... i

hongfield...................
56 32 Dr. Arp....................
57 (I Standard.................
58 68 Caughell’e No. 2. .
50 43 Rio..............................

Brandywine ....
61 46 Etfie May. ...
62 86 BederWood............. !
63 48 Michel's Early .
64 21 Eureka ........I..........
65 49 Cyclone.....................

Nehring's Gem .... 
Kansas prolific .... 
Alabama ...................

69 19 Gandy......................
70 30 Robinson...................
71 .... Ei ping.......................
72 78 1 Ivanhoe ..........
73 67 I Marshall .................
74 60 Equinox.....................
75 23 j Gertrude .................
76 9 Mrs Cleveland....
77 12 Chaire.......................
78 60 Sunnyside.................
79 I 74 Klickita..................
80 I 63
31 80

■ 10 8 ! May 18.. 
“ 18.

June 26.38 B 12 9 “ 16.39 P 11 10 
B 12 
B 12 : 7 
P 10 10 
B 12 8
b ; i2 j io

Sta. 24 B 12 ! 10 
......... B I 12 | 10
........... B ho S

“ 16..
“ 18..
“ 24..
“ 25.. I July 1..
“ 18.. June 26
” 21.. July 1
•* 29

June 2..
May 24. June 28.. 

“ 24 “ 26
26.. “ 28..

July !.. 
June 26. 

“ 23.
8

II
42 i
II
44
45 346

1..47
48 II 12 10
49 P 9 ;12
50 I» 12 10 16.. " 2351 H 11 9 9 14.. “ 26..

27 . July 1..
24 . June 28 
25. . July 8.
18.. June 26
25 July 3..
24 | 3..

'■2 B 9
P 10 10 7
H 12 10 6Vi P 6 9 6
P 12 8 4
P 11 10 7
P 12 10 8 25.. 3 .B 12 9 8 17.. June 23.. 

“ 26.. 
“ 28 .

60 B 7 78 13
R 12 68 14 .
B 9 7 6 17. “ 23.B 12 10 6 14.. “ 23P 10 9

11 | 10
12 9
12 10 
12 10

7 “ 21.. 11 26B 9 “ 18.. “ 26.. 
“ 27.. July 1. 
“ 18.. June 28..I
“ 25...Inly !..
“ 18.. June 26..
“ 25 .'July 1 .
“ 25.. Jnne 28 .
" 24.. “ 26..
“ 18.. “ 26.. 

July 3.. 
June 23.. 
July 1.. 

17.. June 26.

66 70 P 767 B 469'6S B •;

B 11 7 5
B 12 , 10 
P 12 | 9 
B 12 ! 8 
B 12 8
B 11 9
B 12 9
P 12 9
P 12 10
p 12 ::
P 12 10

6
6;
7
4 “ 27.. 

“ 18.. 
" 24..

8
7
6 I “

10 " 27..
“ 24..
“ 18.. 
“ 27
“ 25 .

dul 1.../4 IBeverly...................
Scarlet Ball..........
Westlawn ..............
Alton ......................
Fremont..................
Timbrell..................
Anna Forreat ........
Gillespie ....
Jessie.........................
Beauty.......................
Crescent..................
Gov. Hoard.............
Jersey Queen..........
Hersey.....................
Parker Earle........
Wateon......................
Crimson duster...
Edith.........................
Wicomico.................
Princess........

B 7 8 June 26.. 
July 5..

June 26.. 
July 8..

“ 3..

P 12 7
H 10 10 
P 11 10

6'2 ....
1..S3 2

M 77 
-5 61
86 106

“ 18..
It 12 7
P 12 8 “ 24..

" 18.. 
“ 21.. 
" 21.. 
“ 18.. 
” 18.. 
“ 21.. 

June 3.. 
May 21.. 

“ 16..

B 13 6 June 28..
“ 26.. 
“ 28.. 
“ 26.. 
“ 28.. 
" 28..I

July 8.. 
June 26.. 

“ 23..

87 .... B 12 7S8 B 12 8
89 B 19 6

P 12 | 10
B 12 7
P 12 7
B 10 9

90
91
92
93
94 B 11 7IV, p 12 6 “ 26 “ 26..96 P 11 7 “ 18.. 

June 2 . 
Mav 24.. 

“ 25

“ 28..97 P 8 5 July 1.. 
June 26..

“ 28..

98 93 P I 12 7
PI 6 1099

7 A.C.

ounce». 
13.40 
6.26 

11.25 
13 75 
16.00 
10 75

F C 
M ! s 
F !dc 
F I C 
M C 
F I DC
F UR 13 25 
M i. S 12.00 
F DC 14.25 

VF DC 11.25 
S L s 12.00 
F IlC 10.00 
F DR 12 25 
M L 7.50

DC 10 76 
nCi 9 60 
DRi 10 75 
BC 11.50 
B s n 7.-, 

13.75 
7.60 

L S 19.75 
DR 10 50

V F
VF
F
F
M
F i
F C
F
S
M 9.0(1
F 7 76
S L Cl 7.75
/Fil) RI 7.75
S 'L C1 12 00 
F 1, s 9.75
M UC 8 0ii
7 Fl S 7.75 

8 50M UC
M S i 7.76 

B C, 10 26 
L S 11.25 
B s! 9.26

F
M
F
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Varieties.

Swindle.....................
Smith's Seedlmg.. 
Oberhiiltzer’e No. 2
Auburn.....................
Lady Rusk .............
Greenville...............
Farnsworth.............
Fountain .................
Kos-uth .............
Stone's No. 7 ........
Glentield . .............
Huntsman ...............
Alpht
Edward's Favorite.
Mary.........................
Heede'e No. 1 ........
Clark’s Early
Iren* .........................
Wentzel ...................
Vartha.........
Belle of Lacrosse .
Annie Laurie .........
Lady Fr nklin........
Howard's 25............
General Putnam .. 
Obetholtz-r's No. 4
Gov. Fifer.................
Hiawatha.................
Eleanor .................
Columbian .............
Ste> en’e Early........
K P. Roe . ...
Leviathan ..............
Regina ................
Gunton Park ........
Berlin
Royal City .............
Beecher .......... ..
Leroy ...................
Price .......................
Litt'e’e No. 7.........
Accomack.................
Westbrook...............
Lady Thompson . 
Iowa Beauty (fall 

planted) ....
Cumberland...........
Alpine (evert- ar

in») .....................
Holland .................
Lax ton’s No. 1 ....
Dew .............
Meek’s Early........

Varieties of Strawberries under teat.— Concluded.
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d
I

100
101
102
103
101
100 11
106
107
10s
10!» 84
110 82 
111 '...
112
113
114 57
115
iv; 117
117
118 114 
11!) ; 29
120
121
12i
123
121 99
125 83
126
127
12s
129
130
131
132
133 109
131
135
136
137
138
139 101
140
141 103
142
143 I....
144 ....

145 ...
146 ...

147
148
149 111
150

. . In column two is given the relative positions of those varieties fruited in 189«> 
which had a full or nearly full stand of plants. The great change in position of many 
of these shows very clearly how little value should by placed upon the results of but 
single test. It is only by the average of a number of trials that 
reliable estimate of the value of a variety.
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• ^[a.'Tbeory jUel fragari.' ) may be prevented or held in check by spray
g wl i the Bordeaux mixture ; but in our experimental plots the plants were not treated 

ur purpose being to find out the susei ptibility of the different varieties to the disea*. 
By refereu.e to column C it will be 
the moat susceptible to it.

. , The, dute ®f bl1oom' as noled in column 8, should be carefully noted by planters 
ahn?.ûl8r v*rietiea to fertiltze the bloom of pistillate*. The former
should, if possible, be a little earlier than the latter, to insure the fertilization of all early

that many of the moat productive vanetits art*been

,„»,hLhe/ieMVe rec°fded il1. oun.cel1’ thie havi°K boon found to be the most accurate 
, . of r,‘cording results. The yield in boxes may be approximately ascertained by

reckoning sixteen ounces to a box.

m, ” :-F- "*• -v-K"

Those under the heading “ Color ” are : 
qualifying adjectives, L light, D. dark.

The comparative size of the berries of tbe different varieties can be most accurately 
recorded by giving the weight of fifty average sized berries. To ascertain this point, the 
fifth “k- eaC1 VaUety W8H mad° at ite midEe»8°n for fruiting, that is at its fourth or

R. red, S. scarlet, C. crimscn, and the I

Early Varieties,

In the following list is given a few of those varieties giving the largest early yield, 
ranked according to their yield for the first week ending July 1st. ’ 7

i
Yield before

July let.
Vat ieties.- Rank for 

total yield.
Sex Mate of first picking. Total yield

C fonces.
136.75 

85 
68.25 
65 76 
61 86 
65.50 
50.00 
17 50 
46 50

( ■onces. 
214 50
151.75 
284.00 
141 00 
184 75 
288.00
177.75 
93 75

106.50

1 i Van Deinan...........
2, Bessie...................
.4 Shunter's Gem 
I Michel’s Marly ,..
5 Rio............ ..
6 Haverland............
7 Una ..........................
8|Smith’s Seedling .. 
!* Beauty ...................

12
U
6

63
59

8
24

101
8Î4

Late Varieties.

In the following list is given a few of these varieties giving the largest late yield 
Ed according lo their yield after July 12th.

i

Yield after 
July 12ili.

Varieties. Rank for 
Total yield.Total yield.

I fonces. I
87.75 I 
68 00 
55.50
51 50 
47 25
46.75 I 
45 50
10 50

1 Mominion Ju'y 22 112 Eipiinox.................
5 j Prince of Berries 
f (Scarlet Ball .

22 7422 154" 22 81•** Hatch Kxpt. Stn. 24 .........
•j Belle (Crawford's 51 ..........
i Princeton Chief..............
8 Kdith

•22 4522 .... 36
" 22 
'• 20 25

97

Sex. Date of last | lacking.
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V KGRTABLB GARDEN.

Much as it might be desired, we have found it impracticable, for various reasons to 
attempt systematic variety teste of the various kinds of garden vegetables In this 
branch of the work, so lar, we have had to confine our attention to the production of such 
crops as are desired, and in such quantities as are needed to supply the College tables.

Formerly nearly all of the kitchen garden, comprising five and three quarter acres 
was required for this purpose. Since, however, the garden has been underdrained and 
subsoiled, and a system of close cropping and rotation of crops adopted, we have been 
able to devote over one-third of this area to strawberries, and yet grow on the remaining 
two thirds all that is required to meet an increased demand.

The fertility of the soil is maintained by heavy applications of stable manure, which 
can be obtained m large quantities from the city during the winter. The introduction 
into the rotation of strawberries, which are plowed under after the second crop will it 
is expected, greatly improve the friability, or mechanical condition, of the soil by means 
of the large amount of vegetable matter or humus incorporated with it. The value of 
friability, as well as of fertility, of the soil is readily understood by any one who has 
attempted to grow garden crops. With a friable fertile soil we seldom fail to get a good 
stand of plants, and a good crop if the season is at all favorable.

The past season has been a remarkable one, showing at different times all the 
extremes of heat and cold, wet and dry. These have had different effects upon the 
various garden crops. Nearly all of the root and vegetable crops requiring plenty of 
moisture have made a wonderful growth and are better than the average, but those 
crops requiring plenty of heat to develop and ripen their fruits, such as tomatoes 
squashes, melons, etc., have not matured a full crop and have been much below the 
average. The growing of melons we have been compelled to discontinue, not only 
because of their uncertainty even in a favorable season, but because of their trying 
influence upon the morals of students. J 6

Lawn and Grounds.

The labor expended upon the lawn and grounds of this or any other public institu
tion cannot well be made to show a revenue, but that it pays from an educational as well 
as an artistic standpoint can hardly be disputed. The lack of attention paid by farmers 
generaHy to laying out and ornamenting the grounds surrounding their homes is a 
mistake which many of them do not fully realize. In many ways it would pay to give a 
little more attention to matters of this kind. It adds materially to the value of farm

Hank for 
total yield.Eiruintar.

The accompanying photographs are all natural size, and are taken in most cases from 
medium sized btrnes.

Labor Bkkkiks.

ol virM- i"*' I
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property. It lends an interest to the country home which is better felt than expressed 
and without doubt it is one of the means that may be employed to help keep the bo\> 
on the farm, by making the farm more attractive to them.

The college lawns and grounds are extensive—more so, perhaps, than we could 
expect to find throughout the country ; still they are in keeping with the size of the 
college farm and with the number and size of the college buildings. They offer plenty 
of opportunity for study in landscape gardening, which students, after leaving here 
apply to suit the conditions on their own farms.

The frequent rains throughout the summer kept the lawn fresher and greener this 
a “ • brn.f0r many 6 ypar There was also an abundance of bloom on many 

of the flowering shrubs, which added greatly to its beauty, and caused it to be generalh- 
admired and commented upon by the thousands of excursionists who visited the college 
during the month of June.

Considerable work has been done during the year in the way of improving the 
grounds. A great deal of filling, levelling, gading and seeding has been done on the 
grounds surrounding the sewage works, the engineer’s house, and the new reservoir. The 
trees and shrubs which had become crowded at the front of the lawn were thinned out 
to give thoie left a chance for proper development, and in a number of clumps on the 
lawn, where there were vacant spaces, additional varieties of trees and shrubs were 
planted. The work of paving the sides of the drives has been pushed forward as much 
as possible, and a great deal along this line has been accomplished. This will avoid the 
formerly frequent expenditure of time and labor in repairing these drives, due to their 
being gullied out during heavy rains. A large quantity of screened gravel has also been 
added to many of the drives, which has put them in first-class condition.

One of the changes on the lawn of more than local importance has been the removal 
and destruction of all of the barberry bushes. It has long been an established fact that 

!le “rbe.rr/ 18 » host plant for the rust which effects grain crops. That is, one stage in 
the life history of grain rust is passed on the leaves of the barberry. On account of the 
injury done here more or less every year by rust on the grain crops, it was thought best 
this year to root up and burn all the barberry bushes on the place. So that although we 
were sorry to see them go, we committed to the flames three beautiful barberry hedges 
and a number of fine specimen bushes of both the green and purple varieties

, can

i

«

Test of Varieties of Geraniums for Beddino.

Notwithstanding the many changes in the styles of ornamental bedding, and in the 
kinds of plants used for this purpose, the geranium still holds a front rank among bed 
ding plants. There is, however, a great difference in the value of varieties. Some of 
those which are excellent for pot culture in the house are of little or no use for bedding 
and likewise some of the most excellent bedding varieties make a very poor show under 
pot culture. The marked diflerence in this respect makes the subject one of importance 
to any one growing geraniums either in the house or outside for bedding A test was 
begun this year with fifty-seven varieties to ascertain their relative values for bedding 
purposes. 6

Vigorous young plants were grown from cuttings taken last fall. These were first 
potted into three inch pots, then repotted during March into four inch pots Early in 
the spring they were put into cold frames to “ harden off,” and four plants of each 
variety were set a foot apart in a well prepared flower border early in June.

Careful notes were taken throughout the season, a summary of which is given hop 
ing that it mov be of interest not only to florists and towns people but to farmers’ wives 
throughout the country. The remits of one year's tests cannot be considered definite, 
yet they will give some idea of the value of the varieties named. We hope to continue
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106 AGHICÜLTURAL COLLEGE AND EXPERIMENTAL FARM.

the^ teats with the same and additional varieties, and have at the present time about 
100 varieties in the greenhouse to ascertain their relative valu, s for pot culture. The 
values given below are on a scale of points from one to ten :

Alfml Tennyson.—Plant 12 inches in height, voni|iavt and short jointed. Foliage medium
size, dark green with distinct zone. Truss large...... long flower stalk. Florets semi-double.
light orange seat let. \ allies freeness of Idooni, 10 : lieauty, 10; for liedding, 10.

Armand Syhestre. --Plant !» inches in height. eoni|met. short jointed. Foliage luediuin 
size. « lark green with faint zone. Truss inedium in size on long flower stalk. Florets double, 
light lilac pink. X allies—freeness of bloom, 7 ; beauty, it ; for liedding, ii.

Beatrice.- Plant !f inclus in height, weak ”lower. Foliage medium ill size with fain 
Truss small on medium flower stalk. Florets single, white shading to rose centre. 

X aloes freeness of lihsiui, 7 ; lieauty, 5; for I ashling, 2. No use for liedding, but said to 
he excellent for |sit culture.

Bijou,— Plant 8 inches in height, short jointed but of rather ojien habit. Foliage 
medium size, crinkled, glossy green with wide silver border. Truss small on short flower stalk. 
Florets single, bright scarlet. Values—freedom of bloom, 3; lieauty, 6; for liedding, 
8. X'aluable for its foliage rather than for its lihsiui.

a
Zone

Buffalo Bill,—Plant 11 inches in height, coni|iact but rather long jointed. Foliage 
large with faint zone. Truss large on long flower stalk. Florets double, dark centre, creamy 
white marbled with rose. Value*—freetiess of bloom, 7 ; beauty, t(; for bedding, 7.

Charles Larelle,—Plant 111 inches high, rather long jointed and of spreading habit. Foli
age large, dark green with distinct zone. Truss laige on long flower stalk. Florets single, sal
mon rose with white eye. X’alues— freeness of bloom. It ; beauty, 10; for bedding, 7.

Cloth of Gold.- Plant 6 inches in height, coni|iact dwarf habit. Foliage medium in size, 
light golden yellow. Truss small and loose on short flower stalk. Florets single, of light 
cerise (cherry) color. Values—freeness of bloom, li; beauty, 5; for liedding, 0. X'aluable on 
account of its golden foliage.

Copernic.—Plant !t inches in height, compact, short jointed. Foliage medium in size 
without zone, does not stand the sun well. Truss medium on long flower stalk. Florets single, 
rosy carmine shading to salmon, with light border. Values—freeness of bloom, 9 : lieauty 
8 : for liedding, 5.

Crystal Palace Gem. Plant 7 inches high, dwarf, cwu|iact habit. Foliage medium in 
size, golden yellow with light green centre. Truss medium, loose, on long flower stalk. Florets 
single, of light cerise color. X'alues freeness of bloom, ti ; lieauty, 5; for bedding, 10.

Dr. Leracasseur.— Plant 13 inches high, compact but rather long jointed. Foliage 
large with faint zone. Truss large on long flower stalk. Florets single, lower petals orange
cerise, marked with lilac ; upper petals lilac, veined with red and edged with cerise. Values_
freeness of bloom, 8 ; beauty, 10 ; for liedding, 7.

E. Leijouee—Plant 14 inches high, comjwvet, short jointed. Foliage large, very dark 
green with distinct zone. Truss large on medium flower stalk. Forets semi-double, orange 
salmon, a shade darker than Mrs. K. G. Hill. Values—freeness of bloom, 8; beauty, 10; 
for liedding, 0.

Emile ile Gerardia.— Plant 12 inches high, compact habit, moderately long jointed. 
Foliage large and vigorous, dark green w ith no zone and few incisions in margin. Truss small 
on long flower stalk. Florets double, magenta pink, with light centre. Vali 
bloom, 9; beauty, 6; for bedding, 8.

<

ues—freeness of

Ernest Lauth. — Plant 10 inches high, moderi tely compact, rather long jointed. Foliage 
medium in size, bright green with no zone. Truss medium in size on long flower stalk. Florets 
double, bright magenta crimson. Values—freeness of bloom, 8; beauty, 5; for bedding, 7.

Fanny Thorpe.—Plant 11 inches high, conijiact, short jointed. Foliage large, very 
dark green, with very distinct broad zone. Truss large on long flower stalk. Florets single, 
pale rose white with darker centre. Values—freeness of bloom, 10; beauty, 7 ; for liedding, 9.

Flairer of the Day.—Plant 7 inches high, dwarf comiiact habit. Foliage small, glossy 
green with creamy bonier. Truss small on short flower stalk. Florets single, bright scarlet. 
Produces very little bloom. X'alue for bedding, li.

General Grant.—Plant 18 inches high, very vigorous, compact and short jointed 
Foliage large, dark green with distinct zone. Truss large on long flower stalks. Florets, 
double, brilliant scarlet. Values—freeness of bloom, 10; lieauty, 1»; for bedding. 111. 
The most popular variety of its color for liedding, but of little use for pot culture.
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(tlun-r dr Firmer. Plant 10 indie* high, compact, short jointed. Foliage medium in size
:: 'SZX zLsrr »............îÆ

‘S1 «^«ÿth:H,th£;vc,:;!:l,x.ti. jiS;
h» mi-d.nihlc, rich dark cninaon. X allies freeneas of I doom. 7: lieauty, H; for lieddh.g, 9.

Ha/W, Thumjlit.- Plant 7 inches high. coni|«tct. abort jointed. Foliage 
grV,n .vcllow centre. Truss haiae. medium sized, on short flower stalk 
IMle cense color. X allies— frvenea* of hhami,
• *n account of its Iwnutiful foliage.

small, light
V. ofFlorets s

tl; lwiiuty. 5; for UnMing. 10.

Without L , ' /;, 71 1 mvhtiH hWh' *h«rt jointed. Foliage. |Wle green
without zone d.ies not stand the sun well. Truss small on me,limn flower stalk Fh,rets 
double, pure white. Values-frce.iess of bl,s„u. 4: Is-auty. 5; for I tedding.
''reen'"fah,'trz,"„,î.,|“1Tr12 hi*h* v","l"lotl' lo,,f medium in size, dark
,ueu. faint zone. Truss medium in size, on long flower stalk. Florets, single, pink shading 
to crimson centre. X alues-freeneas of lihsnn, H ; lieauty, « ; f„r bedding. 8
ll„ht/r;r';:; C"«u>r T Plnnt illvhu" l1'i#h. «"'“I***. I"i'g j"iiit«l. Foliage medium size.
ight green, no zone. 1 russ medium size, long flower stalk. Florets double, violet 

jstals scarlet. X aines -freeness of bloom, 7 ; lieauty, 9 ; for liedding, 10.
with,tr;?"'-TPlaMt 8 ,*,il,ehv? Ilig> c"‘"l'»vt, short jointed. Foliage small, light green
Values fnsln 7n** ’‘"i?11 ><nig flower sfadk Florets semi-double, rich dark crimson. 
\a.uts ficcnvsH of blouin1e6 ; beauty, 8 ; for I wilding, 7.
larve7',mi ?Irt,lt 10 in ,K;igllt- vigomua compact grower, short jointed. Foliage

• ùl.i ivm ' f'i". Z',",v- JVlss UZ?U- ,,n lonK «lower stalk. Floret* very large, semi 
double, of brilliant scarlet color. Values—Freeneas of bloom, 8 ; Beauty, 10 for bedding 10 
•X valuable new variety, mailing (Seneral Grant in everything but size. * *'

GW.—Plant 15 inches high, vigorous, ...... |wct, short jointed. Foliage large, luxur
iant dark green, with broad very distinct dark zone. Truss large oil long flower stalk ' Florets
fl'^foi 'Ciïdln ln<K)L"",r Kh,“ "lg t" ,Ulk Kalln"" «'litre. Values- freeneas8 of bloom. 10; laauty.

lose, lip]au

l,o„ L", Fi'nm,r—!3 inches high, vigorous, coi,i|iact but rather long jointed. Foliage 
a ,, i«ile green w ithout zone. Truss medium size on medium length of stock. Florets double

*....... .... —»• '» *»""*• >» tJSS

w it,at z ' nn,, 'TPla"it 10 inuhr l,i^h’ c,,,nl^ct. Short jointed. Foliage medium size, pale green
ri"“"....

L<‘,.i 1‘enmiU.- Plant 11 inches high, oflisisespreailing habit, long jointed. Foliage small 
dai k green with faint zone. Truss large, loose, on long flower stalk. Florets single ^brilliant 
scat let. Values—freeness of bloom, 10 ; lieauty, 10 ; for bedding, 8. 8

Lor,I L,jtUm.-Plant 10 inches high, of spreading habit, long jointed. Foliage medium 
size, pale green with faint zone. Truss medium size on medium length of stalk. Florets doublé
lK.'àuty,“l0 rüli'r" ,,,U>S right mHge,,U crime,,n- vSL-ftwimss Of bloom. 5

M'"l. f/ilimit.—Plant 11 inches high, vigorous, coinimct, short jointed. Foliage very large 
and luxuriant glossy green without zone. Truss medium size, on medium leimlli of'stalk 
8 Îé,rNS;ég, 9 ,a’48en,'‘ ,,mk’With |W,eCe"tto- Values- freeness of bhSfl? ;°!hÏÏJ;

il1

A/urf. Adrien Comb-Plant 12 inches high, vigorous, compact, short jointed Foliage 
large, pale green with distinct zone Truss large, on long flower stalk. Florets double light 
magnets crimson. X slues- freeness of bl.s.m 8; lieauty, 10; for bedding 1 On! 
"f the best of its color for bedding and pot culture. 8’ " ®nvI,
,re „ r‘ Plant 111 inches high, compact, short jointed. Foliage large nalc
^^.'’i^-f^i/'x,,: sts: io\, ^ -

tilling,T" ’ W,tH m,; ,<nthe,X Values freeness of Ki, ti ; larnty mH!,

If

>

Anna F 
Obkkho 
Xobthi:

11

1

*

*•

5-
Ü

.

w
fM



Z v

i
■

Ji

i

.

r

r

à

r

RM.

edimn in size, 
mottled white

hurt jointed.
italk. Floret* 
>r liedding, 11.

small, light 
•rets single, of 
10. Valnalile

[e, |iale green 
talk. Florets

ill size, «lark 
|link shading

illetliuni size, 
it lime, iipjiei

11. light given 
lark crimson.

teal. Foliage 
v large, scmi- 
• bedding. 10.

' large, liixur- 
alk. Florets 
i, 10 : 1 leanty.

teel. Foliage 
lorets donlile. 
K The most

v, pale green, 
lies- freeness

'< diage “l 
igle. Iirilliant

iage medium 
orets double, 
of bloom, ft :

ige very large 
gth of stalk, 
i, 9 ; beauty,

eel. Foliage 
louble, light 
(, 10. One

Anna Fokkst. 
Oberholtzer No. 2. 
Northern.

Dominion. 
Stan iiaro. 
Scarlet Ram..

.IeRSEV <tt|'EEN.
Marshall.
M art.

b large, |ialc 
le, |iale rose

ed. Foliage 
MHk semi-florets 

ty, 10 : for

VT

I

=
18

I

*

X,

/

1

/

»

€

r

-

■

M
L -X

—

---
---

---
---

-—
__

__
__

_

<



110 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

v P'HI,t » inebwiii height. ..f dwarf compact lml.it. very short jointed
<1 ml/1 vi“i ,M*e ”rtl" «ith'.nt zone. Truss medium size, on medium length of stalk. Floret- lo t; iSliWH."|,|Wr  ....... . With Values—freeness of    ; l.'anty.

tlzf11 Wii"..... ...... .....
. .....-P1*l1,t 1:1 mvl,VN ''I height, of a rather spreading hal.it, long jointed. Foliage
..V. r.1'' glflVl1 Wlt ! o’ z,‘V.e’ alM* * I'ttle or no incisions on the margin. Truss very large 

'-ng floser static. Floret very large, single, of a launtiful soft shade of light pink" 
X ah es-freeness of bkioin. 10 ; lieauty, 10 : for holding. 10. One of the la st of its color h r
bedding, and excellent also for pot culture.

Mare^l.Mar Jlf,Plant 11 inches high, of dwarf compact hal.it. Foliage moli 
sue. of golden yellow color with ahn-ad dark ch,ablate colored zone. Tin....... . ,
tlower .ta k. Florets single, bright scarlet. Values freeness of b^.ni, aTSty Ô for 
I ashling, 10. X al liable on account of its foliage, and ability to stand the sun.
hot m hicheshigh.compact, long jointed. Foliage large, luxuriant

daik green, with distinct zone. Truss medium size, long flower stalk. Florets shigle light 
salmon pink. Values freeness of bhs.ni, 5 ; lieauty, 5 : for liedding. 8. 8
with out* /O.. ri'Ir“lt 8 i,lehti? I"-1' «www. Foliage small, pal
without zone. Prims medium aize on long flower stalk. Florets sin-de
centre. X alues freeness of bloom. 11 ; lieauty. 7 ; for I ashling, 1».

Maztp/Hi. Plant 10 inches high, haste spreading habit, long jointed. Foliage not dense 
enough, medium in size, pale green, faint zone. Truss large ami ha we, on long flowcrstalk. 

oca single, carmine sen-let. X allies—freenesa of bloom 10 ; lieauty, 10 : for liedding, 8.
oK-eiMvith*distTnc!al»t ,U ilThUS l,"gl1, "f h-ii'it, h.ng jointed. Foliage large, dark
u t i with distinct zone. I mss large on long flower stalk. Florets single, brilliant scarlet 

X aluea—freeness of Miami, 8 ; lieauty. 10 : for bedding. 10.
Af. II. 3/ri/nof.--Almost if not identical with Mrs. E. tl. Hill.

vrcs,iffw7thou/<L^le -T2H,'t 10 i,,U‘hVN high’ c""!l“,cr- th,.rt jointed Foliage medium size, dark 
Uceil, without zone. Truss medium size, on long flower stalk. Florets double tleeii rich 
mugiieta pink Values freeness of l.hs.ni, ll ; lieauty, 10 : for liedding, 10.

Ati-s. A. titane. Plant 12 inches high, spreading, long jointed, 
green, distinct zone. Truss very large, on long flower stalk. Florets 
rich salmon. X alues -fineness of bloom, 7 ; beauty, 10 ; for bedding, It.

Mr*. <i it tie. Plant !» inches high, compact, short jointed. Foliage medium size li,,l,r 
green, faint zone. Truss large on long flower stalk. Florets large, single, bright rose sùirlct 
Values-fineness of bloom, 7 ; beauty. 10 ; for lashling, ». A s^dlhm of Mr, E G Hill

....... ... ................... .. '<* --"I'bv

stvsssÿes:single dark salmon pink. X nines—freeness of bloom, 10 ; beauty 10- for heddinv In yi,' 
laist of its color for 1 Kidding ; exceller t also for ,s,t culture. lu 1 ,lv

Mr*, tie,, Lnvy. Plant 11 inches high, colii|iact, sho t jointed Foliage medium size with 
: Z""v. rms, small oilmedium length of stalk. Florets double, light nuigiicta pink’ with 

lighter colored centre. Values—freenesa of bhs.ni, !» : lieauty, 8 : for bedding, 7.
Mr*. J. M. OW.- Plant 10 inches high of rather spreading habit, short jointed Folia-,-

niedium size not dense enough, dark green, no zone. Truss large,.......very long flower stalk
Hoicts single, pure white. \ alues—freeness of bloom, 10 ; lieauty, 8 ; for lieddfng, 8.
withontt... PI‘lT 1 ' i,,dr "Pleading short jointed. Foliage medium in size, pale green 
without zone. Truss medium size on long flower stalk. Florets single, pure white Values
freeness of bloom, 6 ; lieauty, fi ; for liedding, 8. 1 mv ' rtUus_

Pierre Crazy.—Plant a hybrid between the Zonale and Ivy leaved Geraniums Pl«„t 
inches ugh. spreading, short jointed. Foliage, small, light given, showing à li e of tin v 
!eaf. Truss, medium size, on long stalk. Florets, single, bright rose scarlet VlLf,
ness of bloom, 10 ; lieauty, 10 ; for liedding •» ngnt rose scarlet. X alues- five

Wj

1
À
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e green, 
rosy pink with light

Foliage very large, dark 
very large, single, deep

/ rohop Dauber.—Plant 14 inches high, compact grower, but rather long jointed Folium, 
medium size, pale green, distinct zone. Truss, large on long flower stalk. Fh.lets double li d ,' 
rose scarlet. Values freeness of bloom, 7 ; lieauty, Id ; for liedding, 10, ’ !'
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of these plantations may be of interest.
in .JÎl°ldT?t bl0Ck, 0,,tree8,was set out about sixteen years ago, and is three 
mn,m£?n 1 ™ 8 of ,naPlp’ “b elm, oak, hickory, butternut, walnut, basswood,
mountain ash, pine, spruce, and larch. These were planted eight feet apart, on land 
too gravelly and rough for general field cultivation. They were cultivated 
a8 possible until about three years ago, when the 
further cultivation was unnecessary. Last winter each 
give those remaining room for proper development.

A similar plantation of four acres was set out seven years ago on a rich newly 
broken piece ot ground on a steep hillside. These trees have made a remarkably fine 
growth, and have already become so large that further cultivation is unnecessary.
_ |T]hese|P'»nt6,i°n‘ illustrate nicely the way in which rough and comparatively 
worth be lands may, with but little labor, be made to produce a crop which, in the 
course of a tew years, will be of considerable value. There are thousands of such 
waste places and bli ndes throughout the country which might with advantage be so 
P‘“te.d/ would then become year by year of more value to the owners, and
more t ha a that, the influence of these numerous growing forests upon the climate and 
water supply of the country would be a lienefit to the country at large.

The subject of forestry in many of its phases, and particularly those of preserving 
.‘{*e fore!tH a,nd reforesting waste areas, is receiving yearly more and more attention at 
the hands of the various governments. During the past

some of the 
present condition of one or two

acres

as well 
had become so large that 
ernate tree was cut out to

year we have commenced

w,
V ■rts

1«

Van Dbma
Beauty.
Gertrude.

S A.C.

I a“ îïe. given a few of the choicest bedding varieties in the different

M ■ f, « w1!* John Good White-La Favorite, White Swan.
Maréchal Me,.Mahon. SUver leaved— Mad. Saleroi Golden leaved firohze-leaved—

—Crystal Palace Gem.

Forest Tree Plantations.

Sum Slim,I, -Phml In itivhv* high, vigorous, compact. ratlitT long jointed Folia--,-
inml ’ Vd2 i "rMKn*11 W" ‘ flvn', TrUMM vvO '«rge. I,mW-. on long flower stalk. Floret»
p" iing Cn''l,,,H'‘ fivt-ness of .......It. : Is-auty. !l ; for bedding. It. v

S. A. Nutt.
I

Plant 10 inches high, compact, short, minted. Foliage latve d-trk „lo*», 
gteeii. faint zone Hiss, small, long flower stalk. Florets, ilouble. very dark"rich crimson 
v allies—freeness of Ithsaii, 0 ; Is-auty. it : for (adding, 10. * .....
crinkled dark Luven^'w'i11, m*"* "'v™ '‘Ÿ* **"'"-vdium size,
il V I *7 ' «"hol t zone. Truss, large, on long flower stalk. Florets, double l*t"k \ allies freeness of l,],s,m. 10; Is-auty. 10; for ls-dding. 8.

ta ilhd Plant 10 inches high, weakly, spreading, short jointed. Foliage, large darkîair ass ns t ü
bright orange scarlet. Values-freeness of ...... ..... ; Is-auty. 10 ; for bedding, #
witlÜ*""; Pkllt n° i"Cïe" Mb «•••il'HCt. short jointed. Foliage, large, imlc given 
« it limit zone, j russ. small. short flower stalk. Florets double, pure xvh te 'Va lies f,v '
ness of him.... « i Is-auty. 8 ; for Isslding. 10. 1 ‘ m‘

II MV

»,

112 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

►

>

f

i

v

SL
 x

nr
. ■■

 
liw

—
.

■a
—

—
m

sa
w

oa
w

ai
Sf

c-
-- 

-- 
• 

-■
 

—



1.
• >'

■ 11
“ •.,1 • s

r
» ClJjr"*

, ■■ ■ ■ . ■
'

V-
W»

- ’
■

1
r
W- '

r* i

:V- ••
RC*r

<
,

»•

31

?•

I /
A

W$' , y
m:

».
1 r By

Vj>.. -i

m. ■
F

t
■w

■
' fW.f-

1

r

Van Deman.
Beauty.
Gertrude.

Si-lendid.
Bessie.
Michel’s Early.

Arrow.
Rio.
Kossuth.8 A.C.

i:m.

te«l. El «liage, 
talk. Floret' 
Ming, in. A

[v, «lark glossy 
rich crimson.

medium sizi', 
«. donlilc. rosy

l‘, large, «lark 
salmon lose.

Foliage, large 
. semi doulile
I.
e, |#ile green. 
Values five

the different 
s are bedded 
Grant, J. J. 
. Nutt, Sam.

Salmon— 

i hzf.-Uavfd— 

Palace Gem.

past twenty 
oaent to the 
some of the 
one or two

three acres 
, basswood, 
•rt, on land 
ed as well 

large that 
i cut out to

rich, newly 
irkably fine 
:essary.
nparatively 
licb, in the 
ids of such 
itage be so 
wners, and 
limate and

preserving 
ttention at 
:ommenced

m

f\

7
A

■i

=2
53

—
.

Si
—

J,
 —-

---
-



114 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

two experiments along theae lines—one at the request of the Clerk of Forestry for 
Ontario, and the other at the request of the Chief of the Division of Forestry of {the 
Department of Agriculture for the United States.

The former experiment consists in mixing the seed of the White Pine (Pinut 
Htrobus) with buckwheat, and sowing the two together broadcast. The object being to 
ascertain the possibility of seeding large areas in this way to this valuable timber 
tree, the buckwheat being used as a “ nurse crop " to shade the young pine seedlings, 
which are very susceptible to injury when exposed to the strong sunshine. Two 
pounds of the pine seed were mixed with a peck of buckwheat, and sown broadcast 
over about a quarter of an acre of ground. The land was prepared as for an ordin
ary grain crop, and the seed harrowed in after sowing. The results so far are not 
altogether satisfactory, as only a small percentage of the pine seed germinated. It may 
have been that the seed was too old, or that it had become too dry before sowing. 
At all events we hope to repeat the experiment another year.

The other experiment is a co-operative one, the nature and object of which may 
be best explained by giving a letter of the Acting Chief, Charles A. Keffer :

U. S. Department or Aorktltire, Division or Forestry,
Washington, D.C., September 22nd, 1896.

Dear Sir, Permit me to invite your co-operation in a simple experiment having for its 
object a study of the effect of locality on forest tree seedlings. As you are no doubt aware, 
there is a prevalent general idea that a species may grow successfully over a wide area when 
propagated from seeds taken within restricted limits, but that if seed grown ill one part of its 
range la' planted in a distant part the seedlings are less hardy than those of native origin.

It is desirable to know to what degree the leading economic species are thus affected liy 
locality, and it is hoped from such a beginning other studies of equal practical bearing may be 
instituted.

It is 
named la;

1 imposed to gather, at each St tion interested, a quantity of seed of each of the species 
slow. Each Statii : will keep portion of each variety gathered, and send an equal 

quantity to all the co-operating Stations. The seeds are to be sown in nursery rows during the 
winter or early spring, and directions for the care, sowing and cultivation of seedlings will be 
sent from this office, in order that the conditions hearing upon these matters may be the 
at all the Stations.

same

Records of growth, length of season, unusual influence (insect, fungus, meteorological, etc.) 
are to be kept. The following spring should show some results, and the experiment should lie 
continued through five or more years, that the average climate may be represented.

The first year the species chosen, and the quantities to lie planted at each Station, are as
follows ■ rNegumlo aceroides (Box-elder) I pint.

Juglans nigra (Black Walnut) 2 quarts.
(Juercus macrocarpa (Bur Oak) 1 quart.
Fraxinus Americana (White Ash) $ pint.
Fraxinus lance< Plata (Green Ash) h pint.
Celtis occidentalis (Hackberry) A pint.
Gleditschia triacanthos (Honey Locust) I pint.
It is desirable that the following Stations should co-opcratc in this work, representing ill 

general three north and south lines, and one east and west line. An East Apiialachian line, 
consisting of the Stations in Vermont. Connecticut, New Jersey, Delaware, Maryland, Virginia, 
North Carolina, South Carolina. Georgia, Florida.

An Blast Mississippi Valley line, consisting of the Stations in Alabama, Tennessee, Kentucky, 
Ohio and Ontario.

A West Mississippi Valley line, consisting of the Stations in’ Texas, Oklahoma, Kansas, 
Nebraska, South Dakota and North Dakota.

An East and West line, including NewjJersey, Pennsylvania, Ohio, Indiana, Illinois, Iowa, 
Missouri, Kansas, Nebraska. Colorado, Utah, Nevada, and California.

Respectfully,

ill 1

!
Charles A. Keefer.
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The seeds of all of the species mentioned in the circular could not be obtained here, 
but those that could be obtained were gathered and sent to Washington for distribution 
to the other co operating Stations.

The accompanying tabular statement shows the States from which we received 
seeds, the species received from each State, the amount of seed which germinated, and 
the average growth in inches of the seedlings the first year. As yet any very definite 
conclusions cannot be made.

Germination and Growth of Forest Tree Seedlings.

;

I

►

Abbreviations used:—v. g.—Very good, where seemingly all of the seeds sprouted.
g. —Good, “ three-fourths ••

Hi. - Medium, 
p. —Poor, 

v p.—Very poor, 
n.—None,

one-half 
one-fourth 
very few 
none .

Greenhouses.

Great improvement has been made during the summer in the appearance of the 
interior of the greenhouses. All of the interior woodwork has been painted white, the 
ventilator shafting blue, and the walks gray. This gives the houses a clean, bright appear
ance. and affords better light for the growth of the plants.
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In the*tropical house, where the constant heat and moisture so quickly rots the wood
work, all of the old decaying wooden stages were taken out and in their places were put 
up neat, light iron stages made of gas pipe and angle-iron. These are not only neater and 
more durable than the wooden stages, but will in the end be much cheaper.

Our collection of plants has been improved and increased, until it is now one of the 
finest and most extensive in the country. It embraces about 220 species, and over 1,000 
varieties. A complete list of the species and varieties was compiled last winter, with a 
view to having all of the plants re-labelled with celluloid labels.

Inspection of Fruit Experiment Stations.

One ot the pleasant duties devolving upon me, as head of this department, is the 
inspection of the various Fruit Experiment Stations now established in diilerent parts of 
the Province, under the joint control of the College and the Ontario Fruit Growers 
Association. As far as possible, each station was visited at the most opportune time for 
seeing the particular kind of fruit grown at that station. The visits were thus made 
at different times, from J une to September, the greater number of the stations, however, 
being visited during September.

A full account of the inspection of these stations will be given in the Fruit Expert 
ment Station*Lreport. I am pleased to state, however, that good work is being done, 
and that great progress has been made at each station. All are now fairly well stocked 
with the different varieties of the kind of fruit under test. In most cases this_______I_ ___  JOU|
stock is'making good growth ; and as it comes into bearing, some valuable results may be 
looked for in the reports of the experimenters.

Co-operative Fruit Testing.

For the past four years, we have been distributing, in connection with the Expert- 
mental Union, small collections of a few of the leading varieties of small fruits for co 
operative testing. Some idea of the nature of the work may be obtained from the fol
lowing list of varieties offered to those wishing to join in the worn last spring :

Strawberries—Haverland, Bubach, Woolverton and Van Deman—twelve of each.
Raspberries—Marlboro’, Outhbert, Shatter’s Colossal, and Golden Queen—six of each.
Black Raspberries—Souhegan, Greg, Palmer, and Hilborn—six of each.
Blackberries— Kittatinny, Snyder, Taylor, and Gainor—six of each.
Currants—Fay’s Prolific, Victoria, Raby Castle, and White Grape—three of each
Gooseberries—Houghton, Downing, Whitesmith, and Industry—three of each.
Each person wishing to join in the work was allowed to choose one of the experi

ments, and was expected to properly care for the plants, and report at the end of each 
season on the growth and yields obtained. The supply of plants being limited to fifty 
lots lor the first experiment and twenty for each of the others, the plants were distri
buted, as far as they went, in the order in which the applications were received. The 
demand for plants has been increasing each year, and was this year nearly double the 
supply. It may be well to mention here that the plants for these experiments are not 
grown at the College, but that we have a small grant with which they are purchased 
and distributed from different nurseries, where they can be more conveniently and 
cheaply grown. It is evident, therefore, that the demand for plants cannot be met with 
out an increased grant. In the past, the unsatisfactory character of the reports from 
the majority of experimenters has not warranted us in asking for an increased grant hr 
thi-* purpose, nor permitted our publishing any definite conclusions as to the relative 
value of the varieties under test.

This year a greater number of the reports show that the tests have been carefully 
made and it is hoped that some valuable conclusions may be reached. A fuller account 
of this may be looked for in the Experimental Union Report.
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One of the important features of this work is thst the plants distributed a.e 
suions the lending varieties, and those who receive ttm get a start whereby they 
may propagate and increase these for themselves. Then again, some get a start in grow 
■ng small fruits on the farm, which they would not otherwise get if they had to pur 
cbnHe the plants for themselves. / ^

CORRESPONDENCE.

One of the ever increasing duties devolving upon the heads of the various depart 
menu Uere is the attention required in answering the questions of correspondenU The 
increased nur oer of letters received each year, bearing upon all the different branches 
of horticultural work, may be Uken as an evidence of the increased interest in this work 
throughout the country.

REf
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Acknowledgements.

I beg leave to acknowledge the following donations to the Horticultural Department: 
E. Collins, Horticultural Gardens, Toronto : nineteen varieties of chrysanthemums. 
E. 0. Pierson, Waterloo, N. Y.: half dozen “ Dominion" gooseberry bushes.
E, W, Porter, Mt. Forest, Ont. seedling red raspberry bushes.
A. Morton, Brampton, Ont.: rooU of “ Stoat’s Mammoth ’ rhubarb.
R. Brooks, Fergus, Ont.: collection of geranium cuttings,
J. Craig, Experimental Farm, Ottawa : plants of fifty varieties of strawberries.
J. Terrill A Son, Picton, Ont.: two apple pickers.
.\U\rfa,Uro eUo\ in “entionin« the efficient services rendered this depart

ment by William Squirrel, gardener and foreman of the outside work ; and by Arthur 
James, florist and foreman of the greenhouse work. '

Respectfully submitted,
H. L. HUTT,

Horticulturist.Ontario Agricultural College, 
Guelph, Nov. 30tb, 1897.
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To the Pretident of the Ontario Agricultural College :
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Two of these were of cream that would not chum properly ; three were of bad flavoured 
milk ; and one was a sample of coloured milk, supposed to be due to a micro-organism. 
In the latter case, no colour producing germ was found ; but the presence of blood cor 
puscles was discovered in the sample. The other three samples were from milk variously 
affected with no specific troubles, but sent by persons who thought “ something wai 
wrong."

" ild Cucumh 
Ivy, Hedera h

Other things sent for examination were fungi, foul-smelling cheese, diseased organs Deghene^Ai*' 
of animals, etc., etc. Loosestrife, L;

Foul Bbood. During the year, twenty-three samples of comb containing brood Lotu
that was supposed to be diseased were sent to the laboratory for .examination. Culture Cucumber('Ü,
plates and microscopical examination were made and the results reported to those sending Rfiul>urh, Ri" 
the samples. • Sunflower, Hu

The specimens received, came from California, Wisconsin, Minnesota, New York, 3*"1 ,>|lVtw'‘l1 
Illinois, Pennsylvania, Virginia, Colorado, Ontario, New Brunswick, British Columbii \ 
and France. Camphor, Cinn

Maple. Acer saIn twenty-one cases, the Foul Brood germ (Bacillus alvei) was found, shewing the 
very wide distribution of this microbe. Other work in this line will be published in I Apple, Pÿru 
bulletin form at an early date. K p“n£'

Equipment. Owing to the large increase in the attendance of students, and the | Cherry, Prunùi
decision to manufacture tuberculin, it has been found necessary to make some altera I Wild Ginger. A
lions in our laboratory. The students’section has been enlarged by one hundred and I Brocted Bindwt
forty-four square feet taken from the adjoining class-room, and a small room in con I ™Pi»r. Popului 
nection with the experimental museum has been fitted up for incubators, sterilisers, and | Viïmmuni 'Vü' 
glassware ; and, thanks to the liberality of the Minister of Agriculture, the equipment! Rub!„.r True, t 
of the department has been considerably increased during the year. An electric Colt! Buekhean, Men 
lantern, or stereopticon, for the projection of lantern slides on a screen, has been added ■ Grape Vine, Vii 
also four new Leitz microscopes, three expensive tables for the use of students, and .1 P»ppy, Bommii 
large amount of special apparatus for the manufacture of tuberculin. I EuP

Over 300 photographs were taken during the summer, finished in the laboratory, am 1 Water Milfoil À 
lantern slides made from them. This involved a large amount of work, but it formn I Bedxtraw. Oaliu 
nucleus of equipment which will be of much value for the illustration of lectures and tb I Buttercup, Ram 
elucidation of many points which could not otherwise be made plain. We need twelu I Primrose, Oenot 
additional microscopes; and the demand for tuberculin is increasing so rapidly that water Lily, Nup 
will be necessary to put in another incubator at once.

Meetings Attended. Farmers’ Institutes were attended at Maberly, Baldersm 
Franktown, Easton’s Corners, Toledo, Oxford Mills, Iroquois, North Williamsburg, an 
Hawkesbury. At these places, lectures were delivered from the following list of subject!

“ Bacterial Contamination of Milk," “ Tuberculosis and the Tuberculin Test," •' Put 
Culture Starters for Butter,” “The Bacteria of Leguminous Crops,” “ Water Supplyo 
the Farm,” “ Practical Results of Bacteriology.”

Also an address on “ The Foul Brood of Bees,” with a resumé of experiments pt 
given before the Beekeepers’ Association at Toronto.

Micboscopic Botany. From April to October, Mr. W. A. McOallum’s time w 
almost wholly taken up in the preparation of specimens for class-work in microscop 1 
botany During this time he collected and prepared material suflScient to last us for 6 ■ 
or six years, and, as a consequence, we can now give a very thorough course of train | Sc>tch Pine. Pinu
in that branch of study. I Norwxv's^’ Thu|

Since the 1st of October, Mr. McOallum has assisted me in various kinds of lab«I Yew"TaxuJc^nail 
tory work, and has rendered valuable service in the preparation of sections from Isedum, Sedum aci 
specimens mentioned above, for use in our daily class demonstrations. The following i ■ Rue, Ruta graveol 
list of the different species prepared by Mr. McOallum, as stated in the first paragrap ll'amphor, Cinimnu 
from which sections have been made and will be made from time to time as required B^»;l|,*| Druweia r

BB'dlv. Ilex opaca. 
jEchint-rin, Echineri

.s II

I Salsify, Scorgone 
I Chicory, Cichorii 
I Buttercup, Ranu 
I Agrimony, Agrin 
I Buekhean, Menyi 
I Pea, Pisum sativi 

Waterleif. Hydn 
I Spruce, Abies nig 
I Mustard, Brassicn 
I Orchid, Vanda co

formed during the year, was
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Euphorbia, Euphorbia nplend 
I>«bane, Apocynum cannabinum.
Lh «est rife, Ly.imachia thyrsiflora
SCi T*' Nelu"‘l- -l-ecimurn. 

Lychnis vtsjK i tina.
Cucumber, Vucurbita iwihi.

| Rhubarb, Rheum eu.
.Sunflower. Helianthua annum.

I h.isvulus sativum.
Nettle, Urtica gracilia.
Dodder, Cuscuta Grunovii.
Cuniihor, Cinnamoiuiun Camphor». 
Jnaple, Acer saccharinum.
Apple, Pyrus nialus.
Elm, Ulmus Americana
its*:;:::"
W.M t.njger Asaruni Cana.lei.se.
fcîlL p lnd,We^’ CmlrUV“' '“'I'uiiu. 
roplar. Populus tremuloide*.
J igwee.1, Amarantua retroflexus. 
Viburnum, Viburnum an 
Rublwr Tree. Ficus elastic»
Bucklavin, Menyantl.es trifoliate. 
Orape X me, Vitis vinifera.
* "PPy. Bocconia sp.
Euphorbia Euphorbia Cy,wrissias.
W . 'Vr.** .^Niit'P,iw incamata.
Water Milfoil, Mynophyllum ,
Bedstraw, (lalium lance.datum. 
Buttercup, Ranunculus re pens. 
Primrose, Oenothera biennis, 
water Lily, Nuphar ad vena.

| Pine. Pmus sylveatris.
; uU^',:.yuartt‘r'- Phelidonium album 

Horse-t hestnut, Aesci.lus hi 
Basswixsl, Tilia Americana. 
teUndme n.ebd.mium nujus.
pastes:*--
Birth Betula papyraoea.
Oleander, Neriun. Oleandca.
Rose, Rosa rubigin.wa.

Bindweed. Convolvulus arvensis 
Catalpa, Catalpa Bignonioides 
lone) suckle. Lonicera |wrvifl„rt.
"sTfe.ElCJ,*,u-
Cum, Zea Mays.
Cb!hlyvt"rt’ I?r,1L,"e,la Curdylina 
Mub Moss. Lycopodium CUvatum 
M.s>nwort, Botrvchiiim Virginie»
Bracken tern, Pteris .v,uilma.
Acorus, A citrus calamus 
1 mbrelU Plant, Cyprus altemafoba 
Solomons Seal, Sn.ilicina race, „ osa 
Bana.m M usa Cavendeshii.
Date Palm, Ph.cnix Daetilifera 

: Horse-Tail, Equisetum 
Smilax, Smilax hispitla.

! ^Ninella. Selaginelh sp.
J lag, Iris versicolor 
I ucca. Vucca sp.
Calla Lilly, Richardia Etheopia.
Trillium, Trillium erectum.
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Roots.
Salsify, Scorgonera Hispanic». 
Chicory, Cichorium Intybue. 
Buttercup, Ranunculus retiens 
Agrimony, Agriinonia Eupatmia 
Buck bean, Menyantl.es trifoliata. 
« t*a, 118UII1 Hativum.
Waterleaf. Hydropl.yllum Virgin, 
spruce, Abies nigra.
M ustard, Brassies Sinapistr 
Orchid, Vanda coemlea.

Bladder Campion, Silene inflata 
Acorus, Ac-rus calamus.

lllow Herb, Epilobium augustifolium
berew Pme Pandanus Veitch ’
t in.iue-Foil Potentilla Canadensis
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Leaves.
Switch Pine. Pinus sylveatris. 
Arls.r \ itie, Thuja occidenuiis.... kind. .1 ..

if sections from I Ikdum, Sedum acre.
The following u I Hu* . Ruta graveolens. 

the first parag ni I Camphor, Citinnniomuin Camphor» 
time as required I jwiuew, Dmscra rot u ml i folia.

Iris versicolor.
«*»lly, Ih»x npacNi.
Kchiiu*ria, Echineria sf».

I LlleT,ltir’ Nerium Oleander. 
Tradeacaiitw, Tradescantia zehrina. 
^ulleln' Vwbaacum Tlmpsus 

I Narcissus, Narcissus si), 
i Bweb Fagus ferruginea.

Rhod.jdendron, Rhododendron sp 
! SJ* M£.,e Mitella nii.la, '

tchcr Plant, Sarracenia purpurea. 
Troiraelum, Tropaelum ma us.'
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Leave*.—Continued.
1Sago palm, Cycaa révolu ta. 

Labrador Tea, Ledum latifolium. 
Cockle, Lychnis vespertina.
Willow, Salix nigra.
Cotyledon, Cotyledon glauca.
Pansy, Viola tricolor.
Carnation, Diantlius sp.
Gloxinia, Gloxinia sit.
Bladder Campion, Silene inflate. 
Duckweed, Lemna sp.
Bearherry, Arctostaphyloa Vva-urs. 
Auricaria, Auricaria sp.
Olive-Tree, Olea Eumpaea.

Blue-weed, Echium vulgare.
Bean, Phaseolus sativum.
Fig-Tree, Ficus carica.
White Pine, Pinus Stmhus.
Hemlock-Spruce. Tsuga Canailensis. 
Cedar. Cedrus deodaria.
Larch, Larix Americana.
Water-Lily, Nuphar advena.
St. John's Wort, Hy|»ericum perforatum. 
Rubl»er-Tree, Ficus elastica.
Egyptian Lotus, Nelumbo speciosum. 
Vanilla, Vanilla aromatics.
Australian Flax, Phormium tenax. 
Wheat. Triticum vulgare.

In Ballet 
statement that 
institution dui 
foliage. “ On 
unsprayed tree 
five leaves frot 
making the sec 
of the centre ol 
measurements \

Ftllemh,

Flower Bods.
Hrililshi  i

(/.) Stainunnate, tu illustrate the Structure nf Yvuuq Stamen»:
Juniper, Juniperus communis.
Scotch Pine, Pinus sylvestris.
Black willow, Salix nigra.
Wild Lily, Lilium Canailensis.
Bermuda Lily, Lilium Harrisii.
Marsh Marigold, Caltha palustris.

(J.) Tn illustrate the Structure of Ovule»:

Juni|ier, Junijierus Canailensis.
Calls Lily. Richarilia Ktheopia.
Pitcher Plant, Sarracenia purpurea.
Norway Spruce, Picea excelsa.
Bractcd Bindweed, Calystegia sepium. 
Purple Trillium, Trillium erectuiu.
Yellow Violet, Viola puhescens 
Neck weed, Veronica peregrins.
Zumis, Zamia sp.
Bermuda Lily, Lilium Harrisii.
Pine, Pinus austriaca.
Laurel, Kalmia glauca.
Strawberry, Fragaria vesca.

I Bellwort, Vvularia gramliflora.
Barren Strawberry, Waldensteinia fraga rio- 

ides.

Hemlock Spruce, Tsuga Canadensis.
White Pine, Pinus Strohus.
Red Pine, Pinus resinosa.
Cycas, Cycaa, revoluta.
Tiger Lily, Lilium sp.
Indian Cucumlier Root, Madeola Virginians.

German

“The differ 
cases, was, i 

the case of the 
enlarged could n 
in the sprayed le

I two

Cypress, Rctinospora plumosa. 
Wild Lilv. Lilium Canadensis.

lalustris.Marsh-Marigold, Caltha [
Mallow, Malva rotundifolia.
Dog-Toothed Violet, Erythronium Ameri-

These atatei 
I Macdonald, one i 

pursue with int< 
January last, amcanum.

Japan Quince, Pyrus Sidonica.
Yucca, Yucca sp.
Tooth wort, Dcntaria diphvlla.
Spring Beauty, Claytonia Carolinians. 
Arlsir Vitie, Thuja ocdiilentalis.
Poplar. Populus tremuloidcs.
White Pine, Pinus strohus.
Mandrake, Podophyllum peltatum. 
Blisid-Risit, Sanguinaria Canailensis. 
Willow-Herb, Epilobium augustifolium. 
Dandelion, Taraxacum officinale.

It is a well 1 
th if the quant: 
sulphate, the leav 

of the object 
mixtures contain!

Twelve seedl 
experiment. Th< 
January, and fore 
half their normal

one

Growing Points of Shoots. The seedlings 
of each pair was s 
pairs were divided 
of different

Bracken Fern, Pteris aipiilina. 
Loosestrife, Lysinvichia thyrsitiora. 
Ash-Leafed Maple, Negundo aceroidcs.

Corn, Zea Mays.
Club Moss, Lycopodium clavatum 
Norway Spruce, Picea excelsa. 
Artichoke, He’iaiithuw tubemsus.

compo

I Vusprayed tfumitgr,
Root Tips 1

Corn, Zea Mays.
Bracken Fern, Pteris aipiilina. 
Aeorus, Acorns calamus.

Pea, Pisum satinum.
Maple, Acer saccharinum. 
Phelodcndron, Philodendron sp

E.MBKÏ08.
Nigella, N igclla sp. 
Corn, Zea Mays.
Wheat, Triticum vulgare

Water Lily, Nuphar advena. 
Flag. Iris versicolor.
Maple, Acer saccharinum 
Cycas, Cycas revoluta.

9
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The Effect of Spraying Bordeaux Mixture
on Foliage.

sus. ?s: -
üzaîï jrisr - S* si? Srira.*■£ as

Ftllembery— «prayed -10.fi microniillinietres 
—unsprayed—10.4 •• ) A gain of 

J «prayin
s ) A gain of 

( «praying.

1.0 per cent, from

Bradshaw—,, «prayed—10.9 inicromillimetre
—unsprayed—10.6 •• per cent, from

German Prune_ •prayed—12.9 mien .millimetre 
—unsprayed—11.7 «1 A gain of 10.2 per cent. 

/ from «praying.
(A inicromillimetre = .000039 of an inch.)

*f =•» .1 th. <W. ^■0,.ÜS.yr,J..,'>hy-. ™* a plainly in
enlarged could not be determined with certl'ntv St th ^ Pi"m ,I1eave8 which were 
in the sprayed leaves.” ^ palisade cells appeared longer

Macdonnld.^neTSur Thiïd^ew Etïden!?’m#S H“attW * Mr J' °‘ 

porsue with interest and profit to himself and others^ „ Veetlgatlon which he might

z™: r:of hu sra*™k *» if the quantity of lime uT.Ü- WA° h,Ve with the Bordeaux mixture
sulphate, th'e leave! to wSch it Ï app^w 11 T^l 5* P"^^ - the cop^
one of the objects of the experiment tui bL^t^h ■ °r b?rnt the »cid i henre, 
mixtures containing different Quantities' liS d*enBM,e the comparative effect of

experiment, ^eyp^te^anTpXed^fn‘tS tW6n\ inche8- were used for the 
January, and forced into leaf. On FehmS, inrh^ th'T h<?U8ee m the fir8t week in
half their normal size, and the first spraying was donehe 6,81 eaVM had attained »bont

of each pair was^ray^dfa^theoth^XM^ft1^’ aCC°*,ding t0 size and species ; one
pairs were divided into three lots of ft “‘fpiayed as a check plant. The six
of different compositions. pair8 eaeh fot treatment with Bordeaux mixtures

IUnsprayed Numbers. Sprayed Numbers. 
2 (|>ear) ]

4 (pear) ]

1
4À lbs. copper sulphate. 
2 lbs. lime.

40 gallons of water.

4* lbs. copper sulphate. 
4 lbs. lime.

40 gallons water.

:sprayed with

0 (i>each)

;sprayed withb (quince) J
9 10 (pear)

12 (pear) j { 41 lbs. copper sulphate. 
3J lbs. lime.

40 gallons water.
«prayed with11

PARM.

ilium.

a.

data.

Vva-urs.

:
lis.
is.

iis.
isii.
ustris.

isis.
pia.
nrpurea.
sa.
;ia sepium. 
vet mu.
ens
ina.

isii.

ra.
steinia fraga riu

im.
rsitlora. 
i aceroides.

m.

1

i

O

%

r

4

\\
j

W
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==3sSw =S5SF—
,°n Marcl’ tl_he 10t{»- ipecimene of leave*, corresponding in size, age and position 0B

p“,,ih,r8h proc™ «* » P.r®ni„7Ü

Transverse aw 
iml comparatiw d 
Irtves.

Tranaveiae sections across the central part of the leaf 
so that the sections were of the same thickness. were cut out with a microtome : ; rJ'lL.

torat°b7Jk°‘*A1°mmUul °f j"**’ *|ip“'"‘d crumpled, bat did act
spying revets r markTlT Bnd °f a11 the P1™* »fter the W
nnspraved plants d Thn™,,^ .dlfte'eD=e between the color of the sprayed and the 
♦Jim? P D 8 Those treated with the excess of-lime mixture were decidedly areem-r

increase wm. ’ .• In th® eP°n87 parenchyma of the sprayed leaves. Thus the "
tratesthe gain oÆ leaves spraVed wUh °theTxdrBwin* in fi«orR B N* 
The chlnmnimii «» *u ? ayed with the excess of lime, over the unsprayed leaves.

P y the sprayed leaves was also a brighter green than that of the unsprayed

* Mee8Uren enU °f the thickmw of the 'eaves were made by meins of the micrometer,

en taken. The results in

ft

f#*

v3)<i

x

Tra

follows averages were w

No. 1 (Plum) O" WU41 micromillimetre.. 1 Differenced.2 mmms.
• • / Lt>hs from epraying=3 per cent.

»•vim:
ii:

No. 3 (pear), unsprayed, 177.6 
No. 4

No.

i\i«• • | Difference—4.2 mmms.
.. ) Gain from spraying=2.3 per cent.“ sprayed, 181.8 *V*lL»i •1

■ach), unsprayed, 123 
“ sprayed, 132 • • ( Difference—9 mmms.

• • f Gain from spraying -.
No.

7.3 per cent.
•T;HV.N... unsprayed, 169.3 

sprayed, 168.2

... plL”i(b^“P8Uh"d' tb“ “ ““ °' **” N«- 7 — » m.ch vi.w-

• • \ Difference—1.1 mmms.
• • / Loss from sprayings. 6 per cent.No.

bvWv.S
mmms.

No. 11 
No. 12 W.

<sVi
ŒŒ

Transverse seci 
lhs. copper sulphate

'2.
IBS

I
1

■

wmeti
0

\ 1 «

• »

: ;

: 
:

:
: 

:

T.
 - •
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in order to ensure.. . - , “'flf’"* "f Pvaï luSVVKrA’ un*l’r*>'e<1 : B, sprayed—1<. show difference in width
cations were made difference in the numbers „f chlon.phyl corpuscles in sprayed and unsprayed

a, and position on 
ffin, in order that 
plants were after 
rere again selected

... ... OAraaf u*af j

........ 7A.

»,dry*Jr?
<

with a microtome : ■*1*1 •Ik i* [•

fi y.«.
until the time of 
treated with the 1 
ipled, but did not 
its after the last 
sprayed and the 1^ 
decidedly greener E_> 
• second, mixture B~ 
b. A microscopic fl 
ith the unneutral- E -i 
ihyll in the cells. I - 
he foliage was in I 
ms of the leaves 
appearance. The 
granules, both in 
aves. Thus, the 
l figure B illus 
unsproyed leaves, 
of the unsprayed.
cells more or less 
?d palisade cells

• 1* u,t A#
• > 1 6 4 4// A U&d*

*1/0)0»
v c •.jf /V

' JP . i
• »ni t

•jr. ; fv> 7 • F iv// U#CvV. #*. •#, ....* . "9/

r, vÆ <7* 7w»,'y^»y«.
“-A;. *

i..—.<-*

V5)C.

V-

. ... ^ o/
^»«r/s* ryUers»

Figure A.
Transverse section of Pear leaf, enlarged 590 times. Uiupraytd.

tA/< '■#»#/ O ajfC.
of'fcC **-/•/>the micrometer, 

iverages were se

•«\UTMA uvv

.•

z ••
.T'li118.

=3 per cent. t
«fiflRi y »

»118. « '•îÆyf&'j
**■ J2 * r (à///,

-- 3
(sas mi- ^»f/

-2.3 per cent. II 'If M'A
pESSsSHl.

7.3 per cent. h ewlf "*
iiJE»!*18. R:.<i per cent. *1.•

ms.
S/oonyy Utsu.e_ ,7.5.

155:r.*•i.
BÉ9©r#

10.7 jier cent.

uch more vigor-
ÛY?

i ft cd^r mid
Z#4*A«.r- S‘<*ry4^ee,#here is sufficient 

:ness where an CV6.C /<
Figure B.

h 2snscr?^ SLTLets ” sir,. *i,h «— <*i

iIt

f

«
/<
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• *

-
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128 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

These experiments conducted in the greenhouses, where most of the conditions is an opening in
under control, give perha|>s more valuable results than if they had been carried on in tl E»ts downwards, s 
open air, as rain and other atmospheric disturbances which would affect the plants Lbe in each stall 
entirely avoided. A steady temperature ; a regular supply of water, without washing ti U milking l*gim 
leaves ; an even spraying of the leaves with an atomizer,—all went to secure uniformil [towed tin |>ail 01 

of surrounding influences. On the other hand, the dews, which are deposited on outdo] L oups which are s 
plante, might have the effect of bringing into solution some of the compounds of thedris 
residue of the mixture adhering to the leaves. For milking eai 

■ * time to milk s< 
cl kata the stop cock, 
el ending close by, rt 
I silt and places tbei

Lodeman’s' measurements, however, are manifestly wrong, as the plum leavl As the milk p 

examined by him are stated to be “from 10.4 to 12.9 micromillimetree in width 3 oder.-d on and th. 
about the same width as the length of a good-sized microbe.” Leaves would be veil cork into the lid 
nimsy structures if this were the case. 7I jj tj,e length. 1

With regard to the increased greenness of the foliage, it is well known that ealci J*® the ndder and
cSalc^m6n7thb vndanM.n !ieave* °f green planta,î and U “ probable that some of thl________________
caicium of the line to the Bordeaux mixture is absorbed by the leaves. Boussingault3 founF '
lonn lf üSS 8u pha,te be.placed on the leaf ot » Plant it will disappear in a few hours. Ij 
sooner on the lower than the upper surface. Further, the effect d! depriving plant, ol
wîèTw aD4mgrH,ent °- the‘r f°°d 8Upply “ wel1 ehown in a11 text-books onPPhysio 

• Hence; u 18 n0t ,mprobBble that the increased greenness in the lelve, 
sprayed with an excess-of-lime, is caused by the leaves absorbing an excess of calcium

Conclusions.
th,VVBOrdeaUAI“iXtUr? jnvi8°rating effect on leaves, as evidenced by the increaJ
thickness and the marked development of chlorophyll granules in the cells.7

This increased vigor is of much importance, as a strong healthy plant is always ins 
much better condition to withstand the attacks of fungus disuses thana weakly on!

Instances of losses from improperly made Bordeaux mixtures indicate that a lack of
11 U”“T- 01 “6 M = »« * i~l

An excess of lime gave better results than smaller amounts. The leaves seem able- , -_______
“ Starsf3* :m’: "fid<lltio“l lioe tto «*«• h.»| s-**
miîtare* ^ M ““ l"«er ol lime than in generally urad in Ik I

The results, on the whole, confirm Lodeman’s statements, that the increased thi 
ness of the leaf resulted from spraying with Bordeaux mixture, and that the thickn 
was probably due to an increase in length of the palisade cells.

1 !
V

.•to

,h. plitrr.^ 5!Sr01 ““ 11 pr<,b*w? duc to ,h' -
1<V'rnvl1 University Agricultural Experiment Station Bulletin M. 

I I i I h.)««logical Botany ; 3. Bousaingault, Ann. Chem. Et. Phys Ser V Vol

«é - 'Jaatyt.!1» i **—• ».....

Owing to the 
regular intervals, 
of the mouth of a 
of fifteen to five, 
gradually downw 
the maximum of 
ing the teat and i 
naturally, quickl; 
operates more re| 

The above ii 
time the Preside! 
kind of dust or d 

At a meet 
speakers expresi 
that the “ mach 
or no souring w 

9 A. C.

Machine-Drawn Milk ve-sus Hand-Drawn Milk.-Somb Bacteriological

Considerations.

of GlLhJoJbandeia,^nlLi,lg-meChin%W,te in7ented by Ale«nder Shiels, M.B.O.M., B.Sc, 
/a laT'air8 'r r:ZDg, ma“ufact“red ,n the «»me city by a company The machine 

a large air pump of special and peculiar construction. A suction pipe passes from the
îf cowghr0Frômbteh7sa ,nmt0tthL8teable and,overhead the Passage between the two 
tLC°7l', » v h v tw0 8maller copPer tubea are carried along on top of
the stall divisions, one above the necks of each row of cows. At the side of each row

row.

»
»

»

*
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cups which are attached to the udder.
\o, „iiki«, «-h ».. h -*. •** '»%?! jL*:,d„ m
, L. » -ilk »"» «... th.b 0*W >!■<»*“*“ ÏÏÎtoi.. r«e milk cSn
2mteSbT^ .Ltppm.:: ,tb. r-bb.", ..b., H .bd ,». «.p., » -«l-r

*rrrpv=SsSsr». m*
um the udder and know when to stop milking.
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sas of calcium.

I by the increased
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mt is always in a 
weakly one.
ite that a lack of 
I os. 2 and 4 from

leaves seem able 
Bd vigor. Hence 
ally used in the

Thistle Milking Machine in Opération.
1 development of

Owing to the «.ion el . reducing cl... .bid, i. -red . fr, 
regular intervals, the suction acts as a®er*ti® ° J?0mUkin/ and varying in thejproportion 
of the mouth of a calf in sucking, or e contracte tirst at the top and then
of fifteen to five. As the suction increases ... P . ot tjj0 ; when it reaches
gradually downwards to the bottom, forcing jt tQ five> thereby partially releas-
the maximum of fifteen, air is admit' the milking is "done
ing the teat and allowing it to fill with milk again. In this way tne TheSmachine 
naturally, quickly, thoroughly and without any annoyance to the cow. ^ ^ ^

operates more regularly than the hand.
The above is taken from a description any

time the President hazarded the opinion, that it makes it next lq i 
kind of dust or dirt to g»t into the milk during tbe progrem of In,^U1*' „

Dairymen’s Association in 1895, a number oi 
of the machine guarded against alljdir., 

filth free, and that consequently ^little

itiun Bulletin Hti,
iys. Ser. V„ VoL 
‘iiysiologicnl But
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struck a death blow to hand milking The resultaTf tbe macbln" had
fver- have conclusively proved otherwise. * th® follow,n* experiments, how^|

was £-7hgt ™ Tu I™*- W0Tld' °f. London, England.

The"26 '£50 Cllered h7 the Highland and A^icullnra* "wieT c°mPetition (or
There were two entries The Thistle \t„ i, " ■ U. „a„ . let7 f°r the best machine

every instance tiw’samphT*of *" °f ^ “îilk the Jud*e reported as follows • -1„
found «„ b, .Cl. flîlïf'“dk -«hi” .«
Thill" “V,"'P"t i",,rior •» the em^lc/dp..» £ W.T tY’TTJ,''"0‘I,
Thistle milking machine was the effert it k»,i c^le^ defect in theMost of the samples from it develo^eoumts Tf ^ <lualitiea ot the mifk

■î^^aîWWKi?—
*■/ »f -h. -.-bint yggj-r.tr.rr’"“ie « *•» »<» <"»
■iderable importance is attached to the kZiwauEë / ^ienuted ^ and as con
in our laboratory and investigated at soL length. * ^ the WM taken up

The question, that suggested themselves were as follow, : 

drawn by hand? * ** miIkin8 m‘cl*ine more free from

the kinds of bacteria in machine

germs than milk 

milk and

town or city supply ? For butter-making? For

a«.VX£ Sr1" “lhere bei-”°

.hJ-m.'S™6 "Uk kd‘l’t«d f»

"iik -™
milked by the machine and also from the mixed8 *u° m*xed m‘*l< °f those cowsThese samples were taken from the stab Î to the Ubiîïto™ dT T*", milked b-v hand 
in order to ascertain the number as well as the Hnd d bactenolog1cally analyzed,
«amples. The morning's milk was never more ^ °f *1™* Pre8ent in (h« different 
nalk never more than half an hour old when it wwVa’lyJd^” °ld 6nd ^ evenin«’*

to A u g u b t, \ n d Uf he^resu 1tTob tained^ ara^shSw^! "7 Tw mUk were made from April 
of analyses per week is stated >in theTljoining*column.** ‘™*®8- ^

larger germ content thm tSrtMkSdVuTSiS IT ?“* ^d mft<!hine milk has a far 
«gain proven, the number of germs in milk isde7„ L an,d’ *?.lt has b,“en time and
the larger the number of germs Makinv » v® f®D °n 't8 cleanHness—the more dirt, 
germs in machine milk am? the number of °ompanson between the number of
tion varies greatly, from three to twentv^f *D band ml k| we n°te that the propor- 
machine milk as in the hand milk. ^ tlm®8 M many bacteria being found in the

There is considerable 
and temperature. weekly variation, due partly to difference in feed, 

causes'^6 ^ °f bacteria found » the machine
surroundings 

milk may be attributed to three

ccat of the udder is" incTuded !n ïhe cüp.tnTnTÎatler hTw'deal the

i, to be present on t

These germs com 
L lodgment on thi 
Jlv made. Take a 
Kterial growth, and 
(t 0). For further 
It.lege Report for If 

When the sucti 
tf loose or dry parti 
k cups, down into t 
gets to the milk am 
k infection from 
loroughly wiping th 
efore milking.

A hair from
In these illustra 

hum a single germ.
Note.—The gelatii 

lire germe.

2. The teat-cu 
consequently cannc 
robber ; hence it it 
loot clean after bei 
tainly not bacterii 
many of the germs 
washed down into 
and again, germs 1 
tubing was kept 1

3. In detach 
sometimes let then 
des of dust and di 
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transfer was made

J*

1 fFS
.

1

~\

v



A

131BACTERIOLOGY.FARM.

the cleanness of the7 bacteriological! to be present on this coat in considerable numbers, depending on
the machine had Beer.
* périment*, how

ondon, England, 
s competition for 
e best machine.
!o. entered two,

These germs come chiefly from the bedding and dried manure, and in various ways 
| lodgment on the hairy coat of the animal Experimental proof of this can be 
ir mile. Take a single hair from an animal, lay it on some medium stable for 
terial growth, and a surprisingly large number of germs will develop from it (• ee Ê 0). * For further information on this point, see page 109 of the Ontario Agricultural
uege Report for 1896.

When the suction of the machine is applied, the force exerted natural!y draws 
as follows : -1„ E, or dry particles that may be on the teats and that portion of the udder within 

machine were E, cups, down into the milk. In this way, the myriads of germs on these particles gam 
perfectly sweet, ELS to the milk and find in it suitable conditions for their growth and multiplication, 
f defect in the E. infection from this cause might, we think, be in a large measure prevented by 
ies of the milk Koughly wiping the teats and udder with a well damped cloth or sponge immediately 
en hours, while (fore milking, 
under precisely 
murs."
s been in more kir.

the milk from 
>lf, and 
ît was taken up

as con

.o'?

irms than milk

bine milk and

making ? For

kept entirely 
of those cows 

ked by hand, 
'ally analyzed, 
i the different 
the evening’s

ie from April 
rerages. The

Figure C. A hair from the body of a cow.
In these illustrations, each white spot represents a colony of Wteria that has developed 

from a single germ. Each colony is made up of myriads of individuals.
Nor,.-The gelatine was liqu&td along the hair, in right hand figure, showing the pnwence of putrefac

tive germs.
2. The teat-cups and the connecting tubes to the milk pail are made of robber and 
quently cannoü be scalded or steamed, as scalding or steam would crack and spoil the

rubber : hence it is impossible to cleanse them thoroughly from ge™ ^e' Jhe^n^

M tt.t -e.e C.U.U, pment 1» the P-.» wblcb tb, n,bb„
tubing was kept between milkings, were also found in the milk.

3. In detaching the cups from one cow and putting them on another, attendants 
lometimes let them fall upon the floor of the stable, and in this J^theTaiUa soon as

A hair from the udder of a cow.

ilk has a far 
<‘en time and 
he more dirt, 
ie number of 
t the propor- 
ound in the

surroundings

ated to three

onof the hairy 
is, germs are
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D_| 1,320,26» 

165.033

71,124
127,978
141,420

«3,327
«98,000
106,814
84,012
99,000

131,250
163,602
114.638
121,075
137,213
189,838
146,767
190,830

2,265,533

141,595

Machine milk.

April 10
17...........
2*

May 1
8

15
22
29.

June
12
19
26............

July 3........
August 7...

14...........
21 .. ..

Total

Average 148,666 16

All grasa-M 
after May 
the 29th.

38,670
12,89010,619

Hand milk.

7 curdled the milk to a solid curd, with little 
7 curdled the milk with much 

whey-hke fluid.
; coloured the ™iik without further change.
« made no apparent change.
’t;rd ‘‘6 "Uk T * ’••«rria. «.id, without cMgui.uon ,he c„ei„. 

wore found to bo nonJh1'u.'fieS1*,‘"'_* pr0ce“ ”“r1' *,lie<l <° Putrefoction, ood It

found in the machine milk.Tut ia tboTnn’h17 °f the Mme hinde ne were
•hot hquefj goiotino, m„h ^ T;l*C“,e *Fd" ,th<"

Their behaviour is

whey separating from it 
whey separating, and finally digested all the curd to a

or no
i

jto time, and each time 
milk. undoubtedly mad larger addition to thee »

germ contents of t
metre in the mSSn^ïk trompe ml-hineT^ “Umber of Kerm* Per cubic cent!
r^r tbe h»Dd nd'k fortZ^enZ^Z weT- ^ 7* 'f1’™' while! 
hand-milk. The average for the evening's l- a result largely in favor of th»i.h.. ay* sa*ÆnflLar*" - * ss
h, “*ll“ "* »ilk d"- >7 th. Thi.tk milking mmchin. n.d milk d„„

It Will be
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133BACTERIOLOGY.

farm.
the Germs Isolated krom Machine M.lk on the Flavor and other 
Qualities or Butter. Bt F. C. Harpoon and M. N. Bow.

tsct or
o contents of t|

, The m,n>. isolated from the m.ik by the usual bacteriological methods were trans 
,PeJ,o"b* , g rifllv and when sufficient growth had developed a loopful was transferred
41,595, while :b,H .g three and one-half ounces) of sterilized, germ free milk.
!y in favor of th E1',' cu lL.® n f orowth was placed in thirty-five cubic centimetres of sterilized

,le *■% \a*
S'‘<£3?

K» ZZ ISRJJ bu
was kept for a longer period than twenty-four hours, and ,n

-£ " ww c. («• a,™.

rt £ S*7, £ T3£?££ *.rbJ.rt

(horned in a s , texture as the rather rapid movement of the churn aadctSLif bks tssssta *. - *. ....... <«- a
mbperature during the churning.

Jxr t 1 „„„ 11HPiri betause several different germs were put into each lot of
~N° ^“tha reîatiTe^esuïts* were practically correct. A bacteriological examination of

cream, and the relat ___:_v.ofnro ad ill no the starter, and this
each lot of cream was made after 
malysis revealed the fact that t' 
iions except two, but in such very mall 
materially with the results, and from ex

ream with the starter would be in such overwhelming majority that they would over
come completely the growth of the few germs present in the pasteurized créant

1„ several cases, pasteurized cream kept for twenty-four hours without showing any 
1_— increase “oxacid ; o^e sample kept for seven days before becoming npe enough to 

38.D70 churn (six per cent, of acid.)

e and milk drawj

mlk. these

l.i

i

i ■
17,637
12,513

( forming germs which were present on all occa- 
numbers that their presence did not interfere

All graw-H 

after May 

the 29th.

ence

It)
washed twice, and this, no doubt, caused a loss of flavour in 

adjudged “not bad" or “flavorless;” but it was desirabl 
J to ascertain the keeping qualities of the butter

All the butter was 
some samples which
to wash it, as part of the experiment was

,, ... nt g-it was added to the pound, as in the opinion of the judges the
0nrl6lf,OUr more definitely brought out by the use of at least a little salt, 

flavor of the u er Palmer of the Kensington Dairy, Toronto, and

11 s:
gether the personal thftt eve aample had a distinctly different

Before discussing further results.it might be well, for the sake of clearness and 
expliritness, to explain the meaning we attach to the terms acxd, flavor and aroma.

12,«90
were

iderable variety 
b usual bacteri- 
ir behaviour in

from it.

11 the curd to a

:asein.
faction, and 14 attach to the terms acid, flavor and aroma.

R. arid we mean the decomposition of milk sugar into lactic acid, giving rise to

.h.t S um* .he »« ri., of •SE'SZ'Xs:
.hemilk b.t h. the decomposition .1 the « .Ib.minoid.

kinds 
species (those

as were

!
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j—tep-d, jr«z*ïï s'" d“,h* n m,
* “ *• d,”toP«d ™ era» by ï*1".1 * *** - «

decomposition of the albuminoids. Vo]ftt,le- and probably is derived fr^!'t

4 8er,,,s Rare a flavor which

flavor ami An
Lor and aroma. 
Ulraaant flavor, t 
[5 also had a goo< 
«oduved little or 
Lea ; this was tri

a bad davi

Some of the m 
is desirable germs 
that give poor resu 

BjBist of the former, 
1-markable fact oce 
■led a strong nnplei 

The best butts 
1 neighboring farmer 
Hind the latter had 
■ prm was found, ai

Only one gem 
when kept : ^bat No. 6 producer 

pure no acid reacti 
mg class mentionei 
then digested the 
if these germs bro 
So. C invariably p 

These experii 
machine’’ milk f 

« normal for ham
Conn found 1 
Harrison and 
Conn found 1 
Harrison and

It should be borne in mind that th<> u , I Briefly, the g
and length of time at which the cream wJTriîiS^mî7 1° ^ particalar temperature I thln tho8e iaolate( 
ripeness in a lonjer or shorter time than eighteen to ï î?" H‘atea that “ to obtain I The only pra, 

>e risky, since under such conditions uniform rin.n enty‘four hours has been shown I ization of the créa 
ake place throughout the entire mass.” With retard ” ./:an 8C6rcely be expected to I to which has been

note that some cream that had been left for thr«L dll • Ï" P°lnt’.it ia ot interest to I failing this, a cult 
cent, of acid at the bottom and only .67 per cent, at the et,rrinR. tested 1.37 per I rood. There are

The amount of acid __i • . *°p‘ | introduction has 1
butter obtained from the cream ; germs8producinghaaîaercedi8tinCt 0n the «mount of 
ÏLMam,V,mrnt. °f Cream' invariably g^ve more buZ &n“'“ °f lcid than other» in 

»at i1,® r,Penin8 of the cream7dissolves the tihrin' Th,\fact ?uPPorts Babcock’s 
globules to collect more easily When acid ,« , n Proaent, and so permits the fat
number of the fat globules afe ™ '“^ient quantity » 1^

of ripen"» ISîw'SuTS;*Suit? gained a sufficient degree 

ol ripeness be exceeded, the nature and ^ 7 £ °bta,ned’ «d if the degree
Several of our experiments 8PPm ♦ Ti 9 7 the butter wil1 be injured ’

purtion having more acid in it than the othe“r throat wUhth ^ ^ ,0t °f cream' one 
slightly sooner than the other, but the time does not 1 ** gr?ter aciditT will churn 
difference of acid. * Ume doee not exactly in proportion to the

was pronounced good.

passable, 
neutral, 
bad.

I
7

11 <1

■ome time it went** otf^dn’drvo'r1^’11 ** th® batter on,v -bile fresh ,

germs ' and"^ doubTSrêî! “suit,^would haleT^ °D the of

been ripened at other temperatures. have been obtained if the cream h.d

production of add<,C,‘' ^ “°8t imP°rtant anu most
noticeable difference was in the

flavour is .6 to.7 pe^wnt;'and hSTïïïtitv h"“* i°f aCjd for the Production of a good 

our college dairy. Of the germs tested, 7 h“ h®*11 found to give the best résulté in

IS gave .6 per cent, and upwards of acid. 
• gave less than 6 per cent of acid.

11 gave a neutral, or alkaline, reaction.

(No
1. A inutile ba 

the curd. The at» 
times. The cream 
had no flavor and \ 

8. Actively n: 
hydrogen; coagula 
churned slowly. 1

5. Actively in 
mi the surface, am 
flavorless, with rai
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flavor anti Aroma. In several cases most noticeable differences existed between thert©s»imm
and is eipecuiÆ, sUWsUncee resulting from the action of one germ is acted upon either by another germ 

obtain and r,UiM,by tbe products of another germ.
!7doriv2if Some of the mixtures furnished good examples of the power possessed by many of

from de#irable germi 0f neutralizing and, to some extent, overcoming the actions o. others
fliiiat give poor results ; but in some cases the influence of the latter was stronger than 
■lit of the former, and in no case was the bad flavour entirely eliminated. A rather 
■«markable fact occurred in cases in which the cream before churning and the butter milk 
■ad a strong unpleasant smell, which was not transferred to the butter.

The best butter was produced by a mixture of germs obtained from the milk of a 
idlkliniill farmer's cow. There were isolated from this milk three germs and a mould ; 

■ âd the latter had the power of coagulating milk in thirty hours. Hueppe’s lactic acid 
found, and the remaining two were acid producers.

d and a bad da
ce.

ite marked in m 
that.

prtn was
Only one germ isolated from the machine milk produced gas in glucose bouillon ; 

ih , when kept i M i)Qt No 6 produced gas very plentifully in .ream. A few germs were obtained which 
Iitre no acid reaction, but coagulated the strrter. These belonged to the rennet ptoduc- 

e on the action ■ ac class mentioned by Conn and others. The putrefactive germs, which curdled and 
if the cream h « kn digested the precipitated casein, wer also present ; and, in a few cases the action 

■ if these germs brought about a decided dil'erence in the colour of the butter ; for instance, 
S'o. 6 invariably produced a light coloure butter.

These experiments have shown that the number of undesirable germs in the 
In »• , ■ machine” milk far exceeds that of those which are desirable. Taking Conn's results
he best °* M|800,1H normal for hand milk and ordinary condiVons we notice considerable difference.

Conn found 18 out of 68, or 26 per cent, to have injurious effects upon butter.

èrence was in the!

Harrison and Ross found 11 out of 26 ; 42 per cent.
Conn found 10 out of 68 to have beneficial effect; 29 per cent 
Harrison and Ross found 4 out of 26 ; 15 per cent.
Briefly, the germs isolated from the machine milk were 16 per cent, more injurious 

liar tempers'ir« 1 thln tbose 'plated by Conn (his conditions being taken as normal), 
that “to obtain I The only practicable method of overcoming these bad effects is by thorough pasteur 
has been shown 1 nation of the cream and the addition of a good starter, produced from pasteurized milk 

r be expected to | to which has been added either good buttermilk from an excellent flavored butter, or, 
failing this, a culture obtained from some recognized source and which is known to be 
sood. There are now several of these on the market, and there is no doubt that their 
introduction has been productive of much good.

is of interest to 
tested 1.37 per

i the amount of 
I than others in 
ports Babcock'» 
permits the fat 
uantity a large

Tabulated Data of Species.

(Note.—All germs from machine milk unless otherwise specified.)
1. A motile bacillus; liquefies gelatine ; curdles milk after four days ; subsequently digests 

the curd. The starter made from it was not uniformly curdled, although shaken at the usual 
times. The cream was lumpy at the bottom and contained 78 per cent, of acid. The butter 
had no flavor and was slightly sour.

H. Actively motile bacillus; liipietiee gelatine rapidly ; gives off a smell of sulphuretted 
hydrogen; coagulates milk ; subsequently digests the curd and coagulites the cream. Cream 
churned slowly. Butter was off flavor.

5. Actively motile bacillus; liquefies gelatine ; turns milk watery whilst a few flakes appear 
on the surface, and thickens the cream. There was no cur. ling of cream. Butter was Hat and 
flavorless, with rancid aroma.

utticient degree 
d if the degree 
be injured.”
of cream, one 
lity will churn 
iportion to the

(Continued on fiaije .*40. )
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13f> AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM

■ : Tabulated data of butter made from cream inoculated with germs,

? ! 
I i

Î c «I = i Mi. T C. KuCx

;
.55 1SDescription of „ 

«tarter, the «:
amount in every ». 

can» being *
100 c. e.

(about 4 oz*.)

1•cII .5 3lï 5.£ Description of 
cream before 

churning
1 l'= *5

ir=

ilil 81ll n 8i li Gene5-jgi 1
2II II ?»S Max Mai.fl ►- FFz <I « > I

•Cetiti-Ceoti - . grade. h" 
18 to 26 24

Centi
gradegr«- gr«.

Thick eediment.. 24

Very much curd 24 
led, whey sepa
rated.

I Not ourdled, bad 2Ü 
smell.

Unchanged..........23,'0

l Unchanged .... 23,',)
Unchanged .... 25.

Thin but lumpy 
at the bottom 

Cream smelt 
badly.

1 80 31017 275 18I g'
8 23080 18 to 21 24 18 220 20

22| 81 17 Wry thick

20| .48. 17 No smell, no fla
vor.

16 Cream lumpy... 
Cream very thick

f » 000 18 to 21 335 310, 1* 41

i 2 600 18 to 21 210 200 19 32

I 3 600 22 52
241.56

23 .03 

1.25

18 to 21 
20 to 24

22C 206 
2961 280

19 Buttei
480 16 Cream very thick 

| and sour.

16 Cream thin, con i 25 
taina gas bub | 
bles.

17 Cream very thick 
and acid.

411 21 A little thicken !

I 4 . 20 32

u 411 13 Mild.480 20 to 21Unchanged 25,v, .33 200, 190 20

Unchanged..........23 |‘01 .49
Unchanged.......... |23r4„J .51

Unchanged..........I2.Vj

Unchanged..........I....

f 7 260 20 to 24 340 320 30 13 Unies
I

: io 260 20 to 24 335 305 30i 14Notg( 

35 14 Bad fl
ed.

.54 260,20 to 24 Very thick and 
acid, peculiar 
smell.

Bad smell,especi 
ally whilst 
churning.

Bad smell........

I 9 15 5 345 325

411 400120 to 35r 11 12 50 225 215 18 20 14 4 weekI

i 13 Putrid smell 

Unchanged

403 19 to 26 12 345 340 15 10
7 Exceedingly 

thick and 
lumpy.

12 Very thick and
curdled.

13 So thick water
had to be add
ed before 
churning.

15 No change........

403 19 to 26'-13 265 250 13 10 CbeesjI

Unchanged..........

Unchanged..........

21 to 28 

21 to IS
f115

230 16265

366 350 10

.30Very curdled, 
whey not sepa
rated.

U nchanged.....

25 to 28r 24 .39 70 250 230 19

nr;

iti ■;

31 122 to 28 Ml .55 15 40 265 20325 4 w eek1
51Curdled 22 to 28; 211.03 12 56, 295 2801 19

I60' 290 260 16
30 375 850 15

| i
80 2101 190 20

4 weel

.615 A 10 Unchanged..........
19 Unchanged... .

19 Very bad smell. ... .221 20115 to 21 48
unchanged.

2 & 24 Coagulated, 481............ ... .118 to 351 22
hours old.

{ 29 Not coagulated 
I 11, 24, Coagulated, 48 ....
1A 2 hours old.

22 to 28 
21 to 26

24| .36 12
24 49.20 12 Very sweer, like 

sugar
12 Coagulated, 

I whey separa- 
I ted, bad smell.

14 Thickened .........

14 Thick, lumpy .. 
14iThick, good con 

dition.

38 16 Not ve

.72

1.10f 340 300 16

.... 18 to 25 201

.... 18 to 25 22 1.40
75 265 225 Ih

270 250 16
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'*• g".
10 275

30 220

36 .. 4 weeks, no good.... Dish-rag flavor 

4 weeks, sourIS Fine and mild but lacks 
flavor.

No flavor, perfectly Hat . 
Flavor like roots, bad 

smell.
Flavor bad.........................

38 16 Not very aged

i

Ô
£
2
L
rs

C-nti
grade

18

20

12 Very rotten.

13^ Poor.

12 Cheesy.
13^ Very bad.

12; No flavor..

Off, tasteless, aged

25 215 18

45 340 16

«5 250 13

230 1665

66 350 15

60 230 19

265 2026

96 280| 19

16190 260 
75 3501 15

20110 190

140 300 16

166 225 Ih
70 250 16

BACTERIOLOGY. 137

with germs, isolated from machine-drawn milk.

Mr. T C. Rogers’ score. Prof Dean’s score. 
Old butter.

Mr. W, J. Palmer's score.

I

General description. Fresh. Four weeks old. j General description.

Mm tlaxJ
45 15.

vMâ* “**k", > i

14 Not good 

14 Mild

No butterHavor, slightly Rancid .... 
sour.

Off in Havor.......................Rancid, bad

All very rotten. 

All very rotten.

18 Poor flavor41 Flat and flavorless, ran- Cheesy . 
cid aroma.

Rich buttery flavor, mild. ...............

All very rotten.

All very rotten.

All very rotten. 
All veiy rotten.

32 14

..............Butter soft............
82 12 Bread flavor ...

truite cheery....................................
Pecul^r medicinal flavor, Rotten 

»roma like choke cher
ries.

Sweet but lacks flavor..411 IS Mild, but sweet........ All very rotten.

30 ISjUrjesirable 

30 14 Not good ..

35 14j Bad flavor..

Slightly cheesy, strun 
bad smell.

Slightly rancid...............

Rancid and bitter, arom 
good.

Full butter flavor, good

All very rotten. 

All very rotten. 

All very rotten.

20 4 weeks old, rancid .14 36 11 Cheesy.

20 10 Very Hat, no flavor 

Off, rank .................

| 13 Fair.

12 Cheesy.22 10 Cheesy, rancid

Rancid .................

Off, very tasteless

10 Cheesy. 

12 Tallowy.

t.

i inoculated

Good but mild, no aroma.

Aroma good, poor flavor. 
Good mild flavor, no 

aroma.

36 11 Very cheesy.

20 13
36 11 Cheesy.

3

sour

Rancid

Rancid

Flat, aged, kept 
very well. 

Cheesy, bad.........

Rank .

Stinks........

Cheesy

Bad, like Stilton 
cheese.

Bad

1
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’lescripti >n of 
etartei. the 

amount in every 
caw being 
100 c. c. 

(about 4 uzk. i.

'I B5 t-
= à

! ! ;1= f|

Ê i i.5
ï ll

H
■s= Deacri ption of 

cream before 
chiming

es
£-

~l F! : 

I* 1
Lé

ï.- 1 a! r° =î
hlz K

Centi
grade

e Cents-
grade.'

Centi 
grade 

20 to 21

hr-. grs. gra.

40 275 2ti0 1715 Unchanged, 
amelia of sul
phuretted hy,- 

! ■ ei

21 to

37. 210 225. le-15... 20 to 24 21 .31.27

30 230' 225 17
I I

2S0 265 17
! I

885 295 16

3b0 2751 17
I

30 240 215 lfi

10 255 175 16
30 190 175 13

I 35 195 165 16
30. 245 230 IK

40 245 215 15

20 to 21 21 .271 14
I

. 20 to 2s 20 .32 14 Cream too thick 45
to run.

271....120 to 28 201.17] 14|Cream thicken- 30
ed. |

.271.... 20 to 28 20 .49 14 Bubbles of gss in 50
I cream.

IK to 25 20 64 14 Thickened.22

27
J.27 .

15 Thickened

I.....................

.20 .... 16 to 20' 20 116

.37 '0 26 to 26 20 45

.45 SO 26 to 26 23 . 45
371 K0 26 to 26 22 1 15

I I
.45 200 25 t > 26 24 1 53

14 .

11
15 Very thick and 

acid.
13 Very thick.........

215 1625014 Very thick20 1.66200 25 to 25

155. 140 
155 135:

2115 to 27 
13 to 27

ISO
22iso

235j 1751

2S51 260 
365 340 
280| 2601

325* 300 

310 2K0 
3301 320

Bad smell i nl 
1 churn.

14|Very thick .....
lOjVery thin .
12 Sweet, amelia like 

I raw meat.
13 Rad amell .... '
12 Unchanged. .. I
12 Objectionable

amell.
13 Bad tante, not 

I thickened.
13'Very thick and 

| acid.
1? Very thick, rich 

I flavor.
13 Very thick.........

10 15 to 21; 4S
I 1 I

10 15 to 21 4K
....|21 to 26 21

iij KO.tl to 25 34

.32, so 25 t<> 25 24

.13 140 23 to 25 22

.13 140 23 to 25 24

315 30023.341 120)25 V» 25 

33 120125 to 25 375 34020 1

375 345140 20 to 25^ 2011 

140 20 to 25 20 1

.31

400 37031

I'nchangei in 12 •... 
houri*.

I H
'

■
Unchanged in 12, ■ - 

hour».
Unchanged in 12 ... 

hour».
Unchanged in 12 ■

| hour*.
Very coagulated 1

Unchanged...........

I Unchanged...........

| Unchanged .. . 
Unchanged...........

U5

3

f 4

'I 25

l 6

26

26

U nchanged......
Very much coagu 

’.ated.
St’rter Pieaaant amell .. 

| from | 
dairy.

-Cream No starter used..
left 

I stand
ing. i

I 2J' 24

Unchanged......... ..
Casein partly di

gested.
!U nchanged...........

1,5

r2 \ 25) C agniated ...
j Unchanged.........
I Unchanged.........

29r: Unchanged...........
Unchanged...........
Bad amell..............

Unchanged...........

Coagulated, whey 
separated. 

Coagulated .........

Coagulated .........

8 X 11
9 X 10{

f(21

2 X 25{
2X 18
X 25

General

:

30. 14 Mild .

25 13 Starter
I

36: 14 Passai)] 
251 13 Peculiai

I

i

l

Mr. T C. Hogi

r

with germe, isc
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Tabulated data of butter made from cream inoculated
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I Four week» old. General description.General description

...........Cowy......................................

..........  Fine clean flavor...............

........... Full pro» meed flavor .

........ Flat and tallowy, n
aroma

Fine fuil flavor................

... Aroma good, flavor un 
I pleasant and bad.
Cheery and sour..............
Flat, off .............................

Flavor good but mild .. 
Flavor and aroma cheesy

,. Very good flavor, good 
an ma.

... Flavor unpleasant..........

Strong buttermilk 
I flavor.

Fn sh.

Max Max
il 11 |

Prof. Dean’s score. 
Old butter.Mr. W. J. Palmer's score.Mr. T. C. Rogers' «core.

13 l$ad.

13 Disagreeable.

13;Bad.

13 Passable, n t good.

10 Old cheese arums, 
| sweet flavor.

13

12 Poor. 
10; Rancid.

12 Cheeey.

11 Fairly good.

13 Bitter.

14iFair.
13 Very po >r.

12 Tallowy.

14 Not x ery bad. 
14|Off.
14* Bad. 

13;Cheesy.
10 Very rank.

14 Bad.

13 Rancid.

13 Bad.

13 Off

............... Mild, no aroma

...............! Flat . Distinctly jheeey. 

Cheesy.................I Flat.....................................

I Fair................ ....................
Rich but too mild............
Flavor hardly discern

ible, no aroma.
No aroma, flat ....

Bitter, bad.........................

j No flavor ...........................

1 Mild and pleasant..........

Too mild, aroma good...

Too mild, aroma good...

Rancid, acid........
Fine clear flavor.25 13 Starter flavor

36 14 Passably good
25 13 Peculiar flavor

Off, slightly swest
Cheesy
RancidI

I Cheesy .................

Old and rancid...

Rancid, slightly
acid.

30. 14 Mild

rrs. grs.
276 2fi0 Off, woody . 42 13 Fair butter flavor.I

he

£
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£
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with germe, isolated from machine drawn milk.—Concluded.

1551 HO; V> 
155 185 lif

235j 1751 Its-

2351 200 10
306 ! 340 15
280| 2601 15

I
325 300| 16
310 280 14
330! 320 15

250 215 16

240 225. 18-

2301 225 17

280 205 17

885 285 10

300 275! 17
I I

240 215 Vi

175266 10
175100 18

105m 10
245 230. 18

245 215 1.5

I
3251 3001 16

1.5375 340j
15375 345

1
400 370 15
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2. Sluggishly motile WMiis; liquefies gelatine; nwk« milk w*t.«ry; and
reaction. 17 ,...slued less hutter from «une ..mount of cream than No. 5. Butter was of
1 .ettei quality ami flavor.

3. Non-motile hacillus: !i.tueties gelatine ; gives alkaline reaction hut doc* not afleet milk. 
Gave "less hutter than No. A, and of a cheesy flavor.

Noii-motile torula (a kind of yeast); d.s-s not liquefy gelatine; fives alkaline tvactlon, 
and ni.slucvs gas in cream, hut d.s;s not change milk. U" «f hutter very maikisl G-. 11 . 
with No. 4. of same lot of cream). Butter had a yeasty flavor.

In the first experiment, an alkaline reaction a as given; in the second, an ac.,1 : in the 
third a neutral : in the fourth, all acid. The difference was evidently caused hy the elle.t of 
tile' tenilîen.tiitv at which the cream was ri,K„eù. At the lower ten,,aimture. .... avid was 
formed it the higher temperature, avid was formed. In each ex|s-itmoiit. this germ l-nslucvd 
less but ter than other genus with the same cream. 11,c hutter had pleasant flavor when fresh, 

hut a yeasty taste when aged.
4. Small inutile Imcillus; does not liquefy gelatine; d.s-s not champ mi k. but» 

yellow growth on the aurface : gives the hutter a very peculiar imshunal flat... and 
like choke-cherries.

7. Small lion-motile Imcillus; d.s-s not liquefy gelatine; give 
aroma to hutter.

in Non-motile coccus; d-s-s not liquefy gelatine; d-s-s not change milk. 
froiiMhisgen., seemed always to Is- of a much lighter color than the ether lots of butter.-,..
one case it was almost white.

q Lanzc hacillus actively motile; liquefies gelatine; changes milk to a watery fluid, llie 
fl nor .d Imttm- from this was distinctly rancid when a few days old. The aroma was urns,,,, 
n.oiily gissl. and from some unaccountable circumstance, in the first experiment with this germ, 
tin? iTi'Hin cIuutilmI iii five minutes.

iii-iii..tile hacillus; liquefies gelatine; produces no effect on milk, hut gives a very 
The hutter was flavorless.

No bacteriol 
cannot say for ce 
evidence from a

Two small c 
dairy on July th 
unaerated milk, 
at salting (three 

Both the cli 
stored 20 and 2(

Summary

Bacttriolog 
drawn hy the T 
than ordinary hi

Machine "i 
difference in fav

There are 1 
milk. These d< 
the butter madf 
bad flavor in tl.

The collegt 
milk ; and Har 
duce bad flavor

As stated i
1. Germs . 

the teat-cups, e
2. Inabili

3. The oct 
from material I

The infect 
part of milkers 
of overcoming

un >u.a
cheesy flavor and a had 

Butter made

s a

12. A iv
had smell to cream.

II. All actively motile bacillus; d.s-s 
effect acidity of cream, hut gives it a lia.l smell.

13. A non-motile Imcillus ; liquefies gelatine ; curdles and digests the casein 
Butter had a rank flavor.

14. A non-motile bacillus; does not liquefy gelatine; d.s-s not change milk.

lmd a rancid flavor. ., , .
15 i non-motile liacillu* ; liquefies gelatine after eight or nine days ; produces no acid, hut 

causes "the cream to become very thick. Butter had no noticeable flavor.
Hi. A „..n-motile coccus, liquefies gelatine ; precipitates the casein of milk, leaving a clear 

whey. Butter 
17. A u

had a had flavor. . ..
IS A motile bacillus; liquefies gelatine ; curdles milk ; digests the casein and gives oil ..

putrid "smell. The hutter lacked flavor.
IS* X motile Imcillus : when grown on ,s.tat.a>s gives a strong mousey smell ; does not

liquify gelatine. Butter had a lmd aroma and a r.M.t-like flavor.
20. A motile Imcillus; liquefies gelatine; curdles and digests the casein of milk. Butter 

had a mild flavor.
21. A motile Imcillus; a
22. A motile cecus ; found in pasteurized 

ually"digested without coagulation. The hutter
21. A non-motile coccus; a non-liquefier ; coagulates milk.

liquefy gelatine; doe* not change milk ; does not 
The flavor of the hutter was good.

not

.f the milk.

The butter

WHS tJiStvluHS.
non-motile Imcillus; does not liquefy gelatine; gives a li.ul smell to milk. Hutter

i t

Bad Flavo

During tl 
Cheddar cheee 
cheese-making 
August the 1 
Ashton Union 
it all appeared 
factory in fin 
stinks, and I 
bottle of the

Later. 1 1 
which reads ai

“ Factor; 
presses, sinks,

non-liquefier ; curdles milk in four days. Butter was flavorless.
•n-liqiiefier. The casein was grad-cream ; a iv

mild tmth in flavor ami aroma.was
Butter had a mild, pleasant

flavor. a mould—a species of Oidium-gmwing freely on the surface of the milk. This mould 
‘4 ,mls to the description »f Oidium lactis. with the exception that the mould found 11 

mds to the ‘c l forms much acid. Butter was “cheesy in aroma andI c. irres|s 
this ease coagulate
flavor. Butter had*ile Imcillus (B>u Uhu acidi latiri of Hutppe); e.mgulates milk.25. A non-m«

and was “ flat ” in taste.no aroma

\\

e

)■
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s an alkaline 
Itutter was nf

Machine Draws Mile for Cures iMakino.

No bacteriological analyse# were made of cheese from machine milk, consequently 1 
cannot say for certain that the germs found in the milk were also in the cheese ; but the 
evidence from a practical standpoint strongly pointed that way.

Two small cheeses were made from machine milk by Mr. Stratton at the college 
dairy on July the 26th, 1897. One vat contained aerated milk and the other contained 
tmaerated milk. No starter was added ; the curd was gassy ; there was great los# of fat 
at salting (three pounds of fat lost in drippings) ; and the curd had a very bad flavor.

Both the cheeses were judged a month later by Mr. G. J. Brill, when the flavor was 
scored 20 and 26 respectively out of 35.

Summary and Conclusions re Machine-Drawn Milk mrnu Hand Milk.

Bacteriological experiments and practical observations conclusively prove that milk 
drawn by the Thistle milking machine contains a considerably greater number of germs 
than ordinary hand milk.

Machine milk sours much more quickly than hand milk, there being 10 to 30 hours 
difference in favor of the latter.

There are large numbers of undesirable bacteria (putrefactive germs, etc.) in machine 
milk. These deleterious forms destroy the keeping quality of the milk, spoil the flavor of 
the butter made therefrom, cause great loss of fat in the making of cheese, and produce 
bad flavor in tl.e cheese.

The college butter maker, Mr. Rogers, was unable to make first-class butter from the 
milk ; and Harrison and Ross’s experiments show a large number of germs which pro
duce bad flavor in butter.

As stated above, the inf ction of the milk arises from :
1. Germs on the hairy portion of the udder, drawn into the pail by the pulsation of 

the teat-cups, etc.
2. Inability to cleanse thoroughly the cups and rubber connections.
3. The occasional falling of cups upon the stable floor, and constant contamination 

from material full of germ life.
The infection under 1 and 3 may, we think, be largely prevented by due care on the 

part of milkers ; and it is possible that the makers of the machine will devise some means 
of overcoming the difficulty about cleaning and disinfecting ice udder cups and tubes.

>1 affect milk.

line reactbhi, 
itil ( C"iu|>aiv

i aviil ; ill thi
ll’ the effect »f 
, iii i acid was 
erm |i|i«luceil 
r when fresh.

mt produces a 
Haver and an

■el and a bail

Butter made 
ef butter,— in

fluid. The 
tin was unci>in- 
with this germ.

O

ut gives a very

milk : dees net 
ml.
in ef the milk.

Ik. The butter

ces ne acid, but

, leaving a clear

i milk. Butter

and gives off a

Bad Flavor in Cheese caused iiy Undesirable Bacteria in Water used in
Factory.

During the past two years, I have made a large number of analyses of Canadian 
Cheddar cheese, and one of the samples sent „his year by Mr. Publow, instructor in 
cheese-making for Eastern Ontario, had very bad flavor. Mr. Publow writing to me on 
August the 1st, 1897, says: “I send you by this mail a sample of cheese from the 
Ashton Union factory. I find all their cheese has a bad flavor, andin testing the milk 
it all appeared to be of very good flavor. The cheese-maker is a good maker, and has his 
factory in first-class condition. Every thing is very clean, but the water he is using 
stinks, and I think is the cause of the bad flavor. I am having them send you a 
bottle of the water.”

Later, 1 received more cheese together with Mr. Publow’s report on the factory, 
which reads as follows :

11 Factory visited on 31st July, 1897. The condition of the factory, milk vats, 
presses, sinks, and utensils, was clean and satisfactory. The making [room’s appearance

smell; dues not

uf milk. Butter

was flavorless, 
casein was grud- 
>ma.
a mild, pleasant

lilk. This mould 
mould found ill 
” in aroma anu

nilk. Butter had
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iairy on August 
Mr Stratton, the

PolllllU I 
Ci militiiin 
lVr cent. 
A mount i 
Rennet It 
TciM|*ernt 
Time wet 
Amount 
Time eut 
Minutes 
Tem|<etat 
Hot iron 
Time <li| 
Time fini 
Per cent. 
Hot iron 
Time mil 
Time Mill 
Hours fr 
Amount 
Teni|ieni 
Weight i 
Weight <

Milk was al 
rank ; card the 8 
and stiff at 8.30 
of hot water in v

In the mon 
Milled at 5.15 a 
from it after mi 
test, which gave

The cheese 
previously fount 
in large numbe: 
e*]>ert judges, > 
a half months la 

I sample recently
The results 

I Publow, who co 
I and thereafter <

In a letter 
I since they stop]

This compl 
I the importance

The germs
1. From tl 

I or more of watt
2. Thoroui 

I the water used 
I on the surface ; 
I to destroy theii 
I may be that th 
I rising in the ct 
I the vats ; for gi 
I we see when si

and condition were
-d condition clc- -*?• S'
"«t XT'' Number o. *- ££Z

"• "1,1 ""

made and have a tine appearance, a received in a large Winchester
The water from the Ashton Union *“tory considerable interval had

bottle, in good condition, but it was not the number of b.cter a
elapsed between the collection of the “^’Lm extenst^e multi lication ; for example 
present when collected must have undg examined y him and kept for 20
Kruger* found that the bacteria m 8amP'f ® {act ma account in part for the very large

izir^miToS&—•«- vU-“,,m6e
271.000 per cubic centimetre.

There were five different species of germ. ]present ; 
and sterilized milk was inoculated with each speci

The chemical analysis of the water showed that it was 
quently should be regarded as suspicions.

The bacteriological analysis of the cheese ^ q{ ,n
iLuc'id k«-m prcMnt, ». ; P- —«•

imu«d,-s sf.

f.und in the water were diiwvetred to to numbers in the cheese that its presence was 
cheese. One kind was, howe'er’ “ , characters of the remaining germ were care

va— “
the cheese were identical.

The biological characteristics of the germ

gmws venr slowly : rvla -on to a r chreims Ifh.wth „n IM.tat.es; stain, stain,
gelatin, d es not liquefy gelatin . color, a urn,
readily with all the anahne stains. f ,1... needle does not spread.m the sur

Grlatiii : Stick culture, growth all Juristic : plate culture, colonv about the sin-
face of the gelatin white B^rSv round! edge of the cXny sharp W'th ]

...................
srr. *2*5—• rt„.”ToC"Som'k. .ml-"-**• “»***

agar, these fuse togetn.r «tickv but very moist.
transparent growth. The gr„ h^. .g gUghtly and gives

:

;

each was grown in pure culture

below second class and conse

as follows ;was
ounce) ; species 
of other germs

were as follows :

Oi'ctirrence : In water

ntf a bad
Milk : Coagulated into a 

, ,,lor ; no whey separates.
Potato : A waxy, pale, ochre.au color, abundant growth. ^ j(

tul/iJa £e sedS ^TihSi" ““^ --lia quite dear.

Bouillon: Bouillon slightly turbid, sediment present.

.jisSS-.'s‘*a-'fsaïïî^
* Kruger Leitschrift fur Hygieni. vol.

in Imth amis of the

VII., page'JO.
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Jsiry on August the 13th. The following are the particulars of making, at reported by 
Mr. Stratton, the College cheseemaker :lition were

............» JO.
..........X*-imal. gieisl.

............ 3.8.

........... 2 drachm*.
.22 *eo nul*.
sgv K. S'* higher than usual.

............ 11 .55 a.III.
........ 3Ü <«. |*-i l.iNSi IIw. of milk.

........ . 12.2h p.nt.
set minute*.

Pi'iiinl* milk.......................................
Ciiinliti*>n of milk...............................
I Vi vent. of fat ill milk........
Amount coloring n*isl.....................
Kelinet test for ri|ielie*i............ .. . .
Teni|ierature set ...............................
Time set .............................................
Amount of rennet nseil................
Time cut.............................................
Minutes in cimlling....................
Teni|ierHtutv for rooking................
Hot iron test when ili|i|u*l..........
Time ili|i|s*l...................................
Time from setting to ili|i|iing
Per cent, fat in whey.......................
Hot iron test when milleil.............
Time milleil............. ..........................
Time salted.......................................
Hours from dipping to salting 
Amount of salt used.......................

not clean,
appearance
re all well

Winchester 
iterval had 
of bacteria 
ir example, 
tept for 20 

very Urge 
a average of

.............. . ,!Wy.

.................. So acid ; acid in whey, .I'.W/ .

.................. 3 ii.m.

.................. 3 hour* 5 minutes.

.................. 33 .
..........No acid (|K-r cent, acid, .3:13).

.................. 5.10 p.m.
.................. ti a.m., August the 14th.
.................. 15 hour*.
................ 2ü llis. per 100 His. curd.

........  *2° F.
.................. 18.25 Hm.
.................. 17.0 Mis.

l

pure culture

is and conae

Temperature put in press.............
Weight of green cheese.................
Weight of cured cheese.................

Milk was about three hours ripening from time of adding starter The flavour was 
I rank ; curd the same. Have had lots of curd with more gas, but this one was so harsh 
I and stiff at 8.30 p.m. that I decided to leave it over night before salting. Left two pads 
I of hot water in vat and covered well.

ice) ; species 
other germs

f the species 
lecies in the 
presence was 
■m were care- 
hat found in

In the morning, water was at 96°, curd 83v ; more gassy than on the night before. 
Milled at 5.15 a.m. and aired until salted. It was so dry that no drippings would run 
from it after milling a second time. Squeezed enough from curd cloth for an alkaline 
test, which gave .765 per cent, of acid.

The cheese was allowed to ripen for two weeks and was then analyzed ; and the germ 
previously found in the cheese and water from the Ashton Union factory was discovered 
in large numbers. The cheese had a bad flavour and was pronounced ’poor by two 
ex,iert judges, Mr. T. C. Bell, of Tavistock, and Mr. G. J. Brill, of Guelph Three and 
a half months later the cheese was re-examined, and still found off in flavour ; and from a 
uni pie recently taken, I have again succeeded in isolating the original germ.

briefly communicated to Mr.

f

singly, i ;eur* 
nu tile : spore 

itigru lo. at 15 
is ; relation to 
; stain, stains The results of the analysis of the water, etc., |

Publow, who condemned the well. The cheesemaker at once stopped using this water, 
and thereafter obtained what he required from another well.

In a letter dated August 30th, 1897, Mr. Publow writes : “ The cheese is all right 
since they stopped using the water.”

This completes the chain of evidence ; and from it cheesemakers and others will see 
the importance of using pure water.

The germs may have got into the cheese in two ways :—
1. From the setting of the vats. The rennet was, as usual, mixed with half-a pailful 

or more of water and stirred into the milk.
2. Thorough infection of the vats by the contaminated water. Perhaps germs from 

the water used in washing found lodgment in the crevices and cracks of the yate, or even
the surface ; and, the momentary application of hot water or steam not being sufficient 

to destroy their life, they multiplied very rapidly when the milk was added. Further, it 
may be that the floors, etc., washed with the contaminated water dried, and microbes 
rising in the currents of air were carried about and brought into contact with the milk in 
the vats ; for germs are so small that very many find lodgment on the dust particles that 

when sunlight strikes through a semi darkened

were

end i ni the sur 
, about the size 
I defined with j

the surface of 
t, fiat and semi-

gives utt a had

with arm* of the

or.
twenty minutes 
at the College

roomwe see
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In this cw, however, the infection w»i probably due chiefly to setting o. the vatt.

A temperature of 05° F. is more favorable to the latter.

^ÉEEaHËEHEHE»E
water in washing the vats and in setting.

The high average temperature of the caring 
the undesirable germ in the cheese.

A change in the water supply caused an 
cheese. Since the change there has been no trouble.

K water should b/boiled and then cooled to the re,,0,red temperature.

144

reaches the maxi 
normal eighteen t. 

In conductinj 
obtain the moat a.

1 Begin to t
midnight.

2. Make the
3. Begin to 

preceding day.

(72v F.) favoured the growth ofroom

immediate differ**nce> the flavour of the

Tubbrculin.

sÊHæSESS-ggïSfiSS
should be manufactured by and sent out from this laboratory.

On the 7th of Mav of this year the tiret lot of tuberculin was sent out At first the
d,„ ”°d £ 1L.U ; K °c, c J,»b,i •«»» of .

Agrieuk.re « the i* -h„ delir„ ,t] b, m„ki„, applied»»
culm will be supplied free of cos t y quantity and for the sole purpose

** «bidf i. the ret.il price, ctarpd b, the P-teu,

Vaccine Co., of Chicago.

m

A.—HypodermicSy 
with needle affixed. 
Ijringe is standing o 
piston, which is par 

I drawn out. To the 
» sn extra needle.All the tuberculin manufactured at the College has given good reactions, and the 

, ul ?■ TZ been clear and has remained so, even when diluted. I have

î-sfrrsatsi"*"!*" ; va vsr "
•--&7r--3EFiEE=-2Sr5rs~2

.np, i-a a. h.to,.h.« th.

TJzssæsr
directions :

Direction» for Use. The
injection of tuberculin, begins from four

To those wh 
required by the i

1. Begin to 
10 p.m. (Oruitt

2. Make thi
3. Take the 

after until 6 or f
The amount 

minims) of the t 
per cent, carboli 
for bulls and ver

6 to 18 doses

febrile reaction in tuberculous cattle following the sub- 
to ten hours after the injection..

10 A.C.cutaneous

"ii
ii'

Tm
 ut
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’
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caches the maximum in twelve to twenty hours after the injection, and returns to 
normal eighteen to twenty six hours after the injection.

In conducting the test, the following course is recommended to those who wish to 
obtain the moat accurate results :

the vata. 
iture of the 
tions to the 
those germs 
ind quality. I Begin to take rectal temperature at 6 a.m. and take it every hour thereafter till

midnight.
I flavor" and 
of a noxious 
>d in setting 
water acted

2. Make the injection at midnight.
3. Begin to take the tempeiature next morning at 6 a m. and continue as on 

preceding day.

rith the con- 
cheese with 
e use of the ? :T

' u; / ■e growth of 

ivour of the Iff
in

xfl|

pig? - 1

H
8i should pay 

>ar, pure and 
lubtful cases,

I

r i à
l!

L
■ 4

JBÜ J ’j ■ I
«1 ■1 the United 

Hence, the 
the Province

-1
ïk;

mAt first the 
Department of 
t 11 The tuber 
ing application 
le sole purpose 

enact," many 
e sent out 840 
>y the Pasteur

Z 1JSL i * ■ ;
^ ;!

-'-.-sczhii
C.—Two graduates, actual size. No. 1 holds 60 

drop» ; No. 2 holds 120 minima or drope.B.—Clinical Ther
mometer. The long 
marks are degrees ; 
the short marks fifths 
of a degree.

A.—HypodermicSyringe 
with needle affixed. The 
syringe is standing on the 
piston, which is partially 
drawn out. To the right 
wan extra needle.

To those who have large herds to examine, or who are unable to give the time 
required by the above directions, the following shortened course is recommended :

1. Begin to take the temperature at 8 a m., and continue every two hours until 
I 10 p.m. (Omitting at 8 p.m., if more convenient.)

2. Make the injection at 10 p.m.
3. Take the temperature next morning at 6 or 8 a.m., and every two hours there- 

I after until 6 or 8 p.m.
The amount to be injected into each adult animal is k cubic centimetre (about 8 

I minims) of the tuberculin, diluted to 5 cubic centimetres (about 85 minims), with one 
I per cent, carbolic acid. For yearlings aud two-year olds, two thirds of above dose ; and 
I for bulls and very large animals, one third more than the usual dose.
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Cant 8. Jei 
ture, 102.6° F. 
105.2° F. Reac 
killed, but 2 c. c 
was killed at t 
healthy.

Is it possibletheir milk contains seven time more of phosphate of lime than common, 
that there is a connection between this phenomenon and the many tuberculous diseases 
among the children of Parie ? In the hospitals for foundlings and children the effects of 
scrofula can be seen in astonishing numbers.”

In 1846, Klencke called attention to the fact that some cows’ milk contained poi
son which produced scrofula in children, and asserted that there was a connection 
between the milk of scrofulous or tuberculous cows and the development of scrofula in 
bottle fed children. He also demonstrated that the scrofulous lesions which sometimes 
develop in the cow are the same as those found in the human subject.

Later investigators also pointed out the danger of tuberculous milk. Johne reports 
a case in which a post mortem examination of a cow revealed extensive tubercular deposits. 
The milk of this cow, -n account of its supposed good condition, had been selected by the 
farm steward for his inrant son ; but the boy, not being well was examined by his physi
cian and reported as suffering from “ emaciation and pulmonary catarrh ” ; and a short 
time afterwards he died of tuberculosis. There was no hereditary predisposition, and the 
other children in the family were perfectly healthy.

Hermsdorf, Leonhard, Demme, Sonntag. Meyerhofl, Stang, Schonger, and üflelmann 
report other cases, which go to show the danger of using milk from tuberculous animals.

So, from the results of the investigations mentioned, and many others, it is evident 
that the milk of tuberculous cows is highly dangerous, but there are atill some doubts as 
to the infectiousness of the milk of diseased cows when the udder is not directly aflected 
by the disease,—that is, when there are no tubercular deposits in the udder.

Bang, Ernst, Woodhead, Bollinger and others, demonstrated the presence of the 
tuberculosis germ in milk of animals in which the udder was not diseased ; but Martin 
and Nocard found that the milk was infected only when the disease was in the udder 
ieself. Theobald Smith, Ernst, Bang, Mey, Stein, and Hirschberger, on the contrary, 
hava found that milk from tuberculous cows, even when not suffering irom disease of the 
udder, contained the bacillus tuberculosis. I shall state briefly the results of a few experi
ments which were made during the pest year.

Case 1.—Large grado cow—tested with tuberculin. Highest normal temperature 
106°F. Amount tuberculin used, § C. C. Highest tempera.ure after injection, 105°F. 
This animal, therefore gave no reaction ; but, because of clinical symptoms, she was con
demned and killed. The post mortem revealed general infection with tuberculosis. The 
udder appeared normal, and the tissue was found to be normal. Portions were taken, 
imbedded and sectioned, but the bacillus tuberculosis was not found.

Previous to the slaughter of the animal, a sample of milk from each quarter of the 
udder was centrifuged and two cubic centimetres (thirty-two drops) inoculated subcu
taneously into each of two guinea pigs. These pigs died in eight and nine weeks afterwards 
with general tuberculosis.

The results of this experiment, therefore, show that the milk of this cow, though 
her udder was not affected, was infectious and contained the bacillus tuberculosis.

Case 2. Jersey, pure bred, tested with tuberculin : Highest normal temperature, 
102° F. Quantity of tuberculin used, jcc. Highest temperature after injection 104.6° F. 
Reaction, 2.6°. Clinical examination did not reveal any lesions of the udder. Milk 
taken from each quart* r of the uddir was centrifuged and injected into each of two 
guinea pigs The pigs were killed ten weeks after, and were found to have tuberculosis. 
This cow was not killed, and as she was not on the college farm I am unable to say 
wh>’t became of her.
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The evidence in this case is not quite so positive as in case Case 1, inasmuch>s 
the amount cf disease present was not known, and the udder was not dissected or examind 
microscopically. The veterinary surgeon, however, reported that the cow shewed 'no 
external evidences of any tuberculous lesions of the udder.

The result shows that the milk of this cow was infective and contained the bacillus 
tuberculosis.
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«
Cam 8. Jersey cow, two year’s old, tested with tuberculin : Highest normal tempera- 
102.60 F. (Quantity of tuberculin used, $ c.c. Highest temperature after injection, 

105.2° F. Reaction, 2 6'. No evidence of any lesion of the udder. The cow was not 
killed, but 2 c. c. of her milk was centrifuged and inoculated into a guinea pig. The pig 
was killed at the end of ten weeks and the organs, etc., were tound to be perfectly 
healthy.

Is it possible 
ilous diseases 
the effects of

ture,

oatained poi- 
a connection 
of scrofula in 
ich sometimes

The remit of thin experiment fail» to show that the milk of this cow was infections.
In these cases we note that, clinically, there was no evidence of lesions of the udder, 

and the one examined microscopically gave negative results. The one examined was 
suffering from general tuberculosis ; but the conditions of the other two were unknown, 
except in so far as the tuberculin test indicated disease, and the milk was infectious in 
two out of three cases. It may be urged that the udder was diseased in Case 1, and that 
normal poi tiens happened to be selected for microscopical examinations ; but in reply I 
may say great care was taken in the examination of the udder ; several small pieces 

taken from different parts, and the germ was not found anywhere in the ti* sues.
It would no doubt have been better to have fed the milk to guinea pigs ; but as 

the owners at once disposed of the cattle it was impossible to get a supply long enough 
to conduct experiments in this way.

Johne reports 
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ime doubts as 
irectly affected Library.

The library is growing slowly, but as the appropriation granted barely enables us 
to keep pace with the ever increasing number of periodicals and books, no money is left 
to expend on complete sets of periodic literature

In scientific subjects especially the reader meets with many references which he 
wishes to verify ; and, on enquiry at the library, he finds that we do not possess the books 
referred to. Again, an investigator who decides to undertake work on a certain subject, 
cannot tell whether the experiment or experiments which he wishes to perform have 
already been made or not unless he has good library facilities.

In certain new departments of the institution this lack of contemporary literature 
is a crying want ; and I trust that “ the powers that be ” will endeavor to remedy this 
lack, so far as may be possible. Complete sets of tie Journal of the Royal Agricul
tural Society, Journal of the Highland Agricultural Society, and the Journal oj the 
Bath and West of England Agricultural Society have been acquired as a first step towards 
obtaining the best periodic literature in agriculture. We should like very much to 
extend this list and obtain complete sets of all books and jieriodicals on the subjects 
covered by our extensive course of study.

In addition to the following, we would also record our appreciation of all other 
exchanges, notably those from the United States Department of Agriculture, the various 
State Experiment stations, and the publications of many of the Departments of Agri
culture throughout the British colonies.

Religious papers : Presbyterian Review, Westminster, Congregationalist, Christian 
Guardian, Evangelical Churchman, Northern Messenger, Canadian Baptist, Choir leader.

Weeklies : The Weekly Times (Melbourne, Victoria), Montreal Witness, Montreal 
Star, Acton Free Press, Weekly Sun.

Dairy : American Oheesemaker, Hoard’s Dairyman, Chicago Produce, Dairy World 
(Chicago), Dairy World (London, England), The Dairy, Mofkerei-Zeitung, Milcb-Zeitung, 
La Laiterie, Holstein Friesian Register, Creamery Gazette, Jersey Bulk tin, Elgin Dairy 
Report, Jersey Downs.

Agricultural : Swine Breeders’ Journal, American Swineherd, Farm Students’ Review, 
Farm journal, O. A. C. Review, Practical Farmer, Co-operative Farmer and Maritime 
Dairy, Journal of Agriculture, Farmers’ Gazette, American Cultivator, Farmers’ Heme,
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Canadian Horticulturint. „ , .. . ,
Following are particular books added during the year (to the end of November).

............................ 8 Forestry ......................................................
................................... 1 Geology ................................. .................

............................ 27 Herd books... ........................................
’ .............................. 8 History............................... .....................

................... 1 Horticultuie................................................
.......................... 1 Literature (general).................................

........................ 1 Mathematics .............................................
..................... Reports.........................................................

........................ Session papers..........................................
Travels.........................................................

Agriculture 
Apiculture . 
Bacteriology 
Biology . • • • 
Biography . 
Botany.... 
Chemistry .• 
Dairying .. 
Economics 
Entomology 
History ...

10
1

12

“ Milk and its 
Imbed by Macmillar

This forms ai 
of Cornell Unive 
form, the princip 

I tion, composition 
and churning of c 
cheesemaking ; v 

| with an appendix
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trated, price #100.

This volume 
Soils are treated 
improvement by 
chapters are devi 
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26

« Standard, ’ and two volumes, French English.

Round. During the Pant Year.

Cl Journal Pathology .....................
N. 8. W. Gazette ..........................
Agricultural Journals.................
Other papers...................................

Dictionaries : Two copies,

Volume of Papers, etc.,

Bulletins ...................................
Experimi ntal Station Record
Insect Life...................................
Botanical Gazette.....................
Cent fur Bakteriologie...........

Total number of volumes added during year ....................
Total number of volumes, exclusive of bound pa|iers, etc.

27
4
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300
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The following papers are provided by the College for the 

leading room ^ Empire, Guelph Daily Mercury, Guelph Daily Herald,

uie

Florists’ Exchange, Review 
ist, and the Canadian Magazine.

The majority of Ontario farmers cannot attend our College, and for that reason it 
, lh " *J to assist them in every way possible, as we are endeavoring to do by 

ecomes j , inBtitutea, correspondence on various matttrs, and the preparation
Tl “ a. d renoru and with that object in view, I venture to submit brief note.
°f few of the latest works on agriculture in one or other of ita janous branches or

This is done in the hope that ionic fanners rosy thereby be mine d to
th* nisei ves in the important work in

on a
read "more'widely and with greater advantage to

which they are engaged. . .......

desiri d.
415 pages, illustrated, price #1 00. Published“ The FertiHtg of the Land.”—By I. P. Holierts. 

by Macmillan k Co., New York.
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This little work is the last published book of the Rural Science Series, edited by 
Professor L. H. Bailey of Cornell University. It aeis forth Professor Roberts' philo o- 
phv of the means of maintaining the productivity of the land, and explains in a simple, 
clear and practical manner, the underlying reasons for the common things which the 
farmer does. It contains valuable chapters on the food required by plants ; the develop- 
ment of the plow; the results of plowing; surface tillage; conservation of moisture; 
irrigation and drainage; farm manures-their care, preservation and application ; com
mercial fertilizers ; green manures ; fallows and rotations. Every chapter is practical 
and up to date.

“ Hcaru Hot*» ; Breed» and Management:'-Hy Kiddell, Douglas and others. 21» pages, illus 
trated, price 3s. 6d„ published by Vinton & Co., Loudon, England.

The second edition of this work will be valued by all horse breeders. A description 
of each breid ia written by its own socialist ; and interesting details of the noted horses 
and of the foundation and history of the three breeds—Clydesdale, Smre and Sutlolk— 
are given together with chapters on the farm management of heavy liorseu, and the dis
ettes and injuries to which these horses are subject. The book is illustrated by many 
full page cute and reproductions from photographs, well executed and printed on good 
paper.

I’ub-•• Milt and if Producf. "-By H. H. Wing 1897. 280 i»ge«, illustrated, price .*1 00.
United by Macmillan & Co., New York.

This forms another volume of the Rural Science Series, edited by Prof L H. Bailey, 
of Cornell University. The author’s idea is to give to the dairymen, in simple, concise 
form, the principles underlying modern dairy practice. Ihere are chapters on the serre- 
tion composition, testing, ferments and fermentation of milk ; the separation, ripening 
and churning of cream ; the finishing and marketing of butter; milk for cheese ; Cheddar 
cheesemaking ; varieties of cheese ; by-products of the dairy ; butter and cheese factories, 
with an appendix of useful rules, tests and standards for dairy practice.

“ Soil» and Crop» of the Farm."-By G. E. Mo,row and T. F. Hunt, 189V 303 page, dlus- 
Published by Howard and Wilton Publishing Co., New \ork, U.B.A.trated, price 81.00.

This volume has been recommended by the Pennsylvania Farmers' Reading Circle. 
Soils are treated as to their classification, composition, origin, uses, physical properties, 
Improvement by manuring, drainage, iirigation, tillage and rotation of crops. Eighteen 
chapters are devoted to farm crops, especially the cereals, legumes and grasses. These 
sre considered under the headings—history, production, uses, structure, composition, rela
tions to climate, soils, manures, varieties, culture, harvest and diseases.

Pub" Fir»t Principle» of Agriculture."—By E. B. Voorhecs, 1896. 212 pages, price $1.00. 
lished by Silver. Burdett & Co., Boston, U.S.A.

The author in this work confines himself chiefly to two main subjects, viz., manures 
natural and artificial , the scientific feeding of stock.

A few chapters tract of soils, crops, principles of breeding, dairy products.
position of fertilizers, fodders, feeds ; alsoAn appendix contains tables showing 

the co-efficients of digestibility of various feeding stuffs.
cnlll

- Economic EntomologyJ- B- Smith. 1896 . 481 pages, illustrated, price 82.00 Published 
by p. y Lippincott Company. Philadelphia, U.S.A.

As the author states in his preface, he has tried to give an outline of the character 
istics of insects generally ; of those features that distinguish them from all other animals, 
and of those peculiarities upon which we must base our hope of conquering them. Part 
I devoted to structure and classification, deals briefly with the various parts of the 
insect body external and internal ; with the digestive, circulatory, respiratory, nervous 
and reproductive systems, and finally with their growl h snd metamorphosis. Part II., 
comprising the bulk of the book, considers all the different orders in such a way that an 
int, lligent reader may recognize at least the group to which an insect belongs and in 
most cases decide as to whether or not au injurious species is in hand. Part III., des.
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prlhp. in a clear and conciie manner the various insecticides, preventives andmachinery 
now in gf lierai use. The author haa ke,-t in mind throughout h.s work, the direct needs

of the agriculturiat. , ,
Ibi. look b., been «doplrd a. . t,xt-l»ok tor .or third jeor work in eotomologj.
.. «.... v «- ■« <*-?*:-,% !• "■ ,w- * •*-

14.25. Published by Charles SetlUar a Sons, New York, U.S.A. . .
This the seventh edition of Storer’a Agriculture should be welcomed by all agricul

tural atudenta. The woik haa been revised and enlarged, and also put in a very neat
and compact form.

,W* Tbb, work’ 2 ogb 0 .n« the ,.n,e Ho. » Prof- W " ,««» *“ ^
comnrthensiv,, forming a very complete treatise on modern dairying m all .to

milk ' and, lastly, the economic aspect ot dairying.
"Thomas Balt» ami A>t>„„,„ea MorMora./’-By C. P. .Bat' S, 1897. 5.3 pages, Ulus

tratcd .trice 82.E0. Published by Robert Kedpath, New ciatle-upon-l yi .
To breeders of Sbortho-nsor Duiharoa this work should be of great interest, con- 

taining as it doe., a complete history from 1400 to 1897 of this famous breed The 
e^r’nnrtion of the history is obtained from the papers and coriespondence of the 

celebrated breeder, Thomas Batts of Kirklevington. Collmgs Watson, Appleby and ot ere 
; ! th»i. Share of nraise for the part whi;h each took iu the improvement of the 

receive chanter cives a lull account of the dispersion of the Bates herd, and
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and America.
be obtained in Ontario for the prices named, includThe following list of books 

ing postage :
can

$1 00First Principles of Agriculture, by E. B. Voorhees 
Soils and Ciops of the Farm, by Morrow A Hunt.
Economic Entomology, by J. B. Smith.................
Milk and Its Products, by H. H. Wing .............

others........................... .....................................
Fertility of the Land, by Roberts...................
The Soil, by King ..................................................

90
. 2 25

90
2 50

90
1 10

65

Respectfully submitted,

F. C. HARRISON,
Bacteriologist. May .......

•lime .........
July..........
August 
September 
October ...

Ontario Agricultural College,
Guelph, December 1st, 1897.
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To the President of the Ontario Agricultural College :

of herewith submitting for your consideration the report of
Sir,—Ï have the honor

the Experimental Department for the year 189i.
The wotk of this department during the part season has be, n veryj ' JJ*

submit the results of the vaiious experiments w.th much confident» in their reliability 
and in their real practical value. That they will be appreciated by the farmers of 
Ontario we have good reason to believe. While personal., conducting about twe ve 
thousand farm,,, through our experimental ground, the past summer l 
heating a complaint from any one of them regarding our expriment». We have tiled to 
do good work, and we sincerely hope that the results will do good toothers.

Tint Wkatiikk During the summer of 1897, the weather was most favorable to our 
field experiments. The lowest and the highest temperatures, and the total amount of rain
fall iorPeach month from May to October inclusive, will be found in the following table.

named, includ-

$1 00
90

2 25
90

2 50

90
1 10

65
Total «mount 
of Rainfall.

Maximum
Tem|ieratureB.Month».

ION,
cteriologist. 1 58 inches

May ........
June ........
July..........
August 
September 
October ...

1 «8
4 80
3 43

.41
2 09

• " It will be seen from the foregoing table that there were only three month, in the 
summer in which the thermometer did not reach the freezing point, namely the months of

[163]

fc

Minimum
Temperature».

f
\

X

O
O

O
M

C*

r t



June, Julv and August. In five of the six months above mentioned, the temiieratures 
reached over 80 degrees al>ove zero, the month of July showing the highest record, 
namely, 93.2 degrees. There were 14 27 inches of rainfall during the six months here 
reported. It will be noticed that the rainfall during the months of July and August wae 
very heavy, as nmie than 50 per cent of the whole amount tor the half year came during 
those two months Septemlier shows a very light rainfall, there being less than $ inch 
on the level for the thir y days. These records were made in connection with the experi
mental department.

Experimental Grounds The experimental grounds consist of about fifty 
located at the rear of the main college building. The sod in these grounds may lie called 
an average clay loam. The plots va.y in size from 1/8 to 1/160 of an acre, and the 
majority of them are uniform in size and shape, being ten links wide by one hundred 
links long, thus forming an area of 1/100 of an re. The plots which number upwards 
of two thousand are separated by paths and roai there being upwards of five miles of 
roads in these grounds.

About one-third of the whole number of plots used for expérimenta in 1897 
devoted to grain tests. These included experiments with varieties, dates of seeding, 
methods of cultivation, selection of seed, application of fertilizers, etc. 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 instances the grain was sown broadcast A line was 
drawn around the separate plots, and the packages of grain, which had been previously 
weighed out were sown upon their respective plots inside the enclosure made by the line 
After the crops reached the height of about two inches, a line was again placed around 
each plot, and the plants outside the plot limits were destroyed, thus the areas devoted to 
the different crops were made exactly uniform

All necessary notes regarding the various characteristics presented by the different 
crops from time to time were taken throughout the entire season. Cutting was done 
with the cradle when each crop reiched its proper stage of maturity. In order to have 
the results exactly uniform, nearly all the plots were cut by one jierson. ■ ■ ■ 
grain became sufficiently dry, it was hauled to the experimental barn in a wagon with a 
tight rack made specially 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.

acres

were

As soon as the

In order to find out the best kinds of grain for cultivation in Ontario, all the varieties 
obtainable throughout the Dominion of Canada have been secured, and also the leading 
ones from France, Germany, Italy, Swtden, Russia, England, Switzerland Scotland 
Hungary, Greece, Austria, Egypt, Japan, New Zealand, Australia, and the United 
States The most of these vaiieties have been carefully tested in the experimental depart
ment for several years in succession. All varieties are grown for a |>eriod of at least five 
years unli ss they show themselves quite inferior within a shorter time. The ones which 
give the most satisfactory results are continued fo- a much longer period. We are pleased 
to state that we have lieen successful in obtainhg a few very excellent foreign varieties 
which have given better all around resu'U than tie best varieties which we have secured 
in Ontario. These leading varieties will be refe red to when considering the results of 
the various experiments here presented. ,

in theTest o/ varie lie*. In 1897, forty-six varieties of barley were grown 
experimental department. Of this number, fifteen were six rowed, and nineteen two- 
rowed • and twelve were hulless varieties. Some of the varieties have been grown for 
nine some for eight, some for seven and some for six years in succession, while the others 
have been grown for five years or less. The barley was all sown broadcast at the rate 
of one hundred pounds of seed per acre on plots exactly 1 100 of an acre in size, hqua 
amounts were sown on the different plots, and the seeding took place on the 28th of April

Harley.
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for the presi n 
from the land

Grow
1. Mandeclu ur
2. ( IdrrliruckiT
3. Scotch Impr
4. French Che\
5. Common Sii
6. Kmpre»»
7. Two-Rowed
8. Kinna KulU

Grow
9. New Zealam

10. Karly Mint!
11. Meneury ..
12. Cape ...
13. AuHtralian
14. Italian........

Grow
15. California B 
13. Imperial Si*
17. Six Rowed I
18. California C
19. Highland C
20. Salzer’a Cali
21. Duckbill ..
22. Carter’» Gol

Gro’
23. Gold Foil H
24. Two-Rowed
25. Selected Cai

Grow
26. Four-Riwe<i 
27- Vermont Ct
28. Jarman’» Se
29. Jarmar,’» G<

Grow
30, Scotch........
31. Noith West 
82. Succeea

Grow
33. Silver King
34. Manitoba Si

The avei 
mental plots, 
for 1896, and

1

a

J

•nr
’



49 38 
61.13

49 6B 
49.26 
40.66

60 00 
49 (HI 
60 69

1 10
1.14

1 62
1 47
1.62
1 85

n:i 6i 
55 «2 
5.1 6 S 
5.1.58 
52.27 
51 91 
17.40 
16 86

53 07 
61.13 
30 03 
50 76 
48 97 
45 93

49.19 I
49.81
60.00
41 13
50.94
19.09

Awrage result* for num
ber of year* grown.Result* for 1897.

Yield tier acre. Yield per acre.II

Straw. Grain. ! t - Straw. Gram.
5

bustoo*. ton*. bu«.II.I.

54 55

56.55 
56 18 
51 53 
51.45 
49 56 
46.50 
46 29 
16 29

53 41 
61.89 
61 50

38 35 
34 77

47 17
47.16 
48.21
32.17

52 08 
66 06 
45.02

Grown for seven years
15. California Brewing...............................
1J. Imperial Six-Rowed.............................
17. Six Rowed Baxter'* Improved
18. California Chevalier...........................
19. Highland Chief... ...........................
20. Baker's California Prolific.................
21. Duckbill..................................................
22. Carter’s Goldthorpe.........................

Grown for six years.
23. Gold Foil Hansford*...........................
24. Two-Rowed Canadian.........................
25. Selected Canadian Thorpe ...............

Grown for five years.
26. Four-Rowed .....................................
27- Vermont Champion .........................
28. Jarman’* Selected Beardlesc .........
29. Jarman’s Golden Champion...........

Grown for four years.
30. Scotch.................
31. Noith Western
32. Success ...........

Grown for two years.
33. Silver King .................
34. Manitoba Six-Rowed.

19 7", 
48 30 
37 09

49 70 
48 38 
31.42

41 10
38 39

49.97 1.13
60.88 111

50.12 
60 17 
46.19

1.36
1.40
1.16

Varieties.

Grown for nine years.
1. Mandscln uri ..........
2. Oderbrucker.............
3. Scotch Improved ...
4. French Chevalier .
5. Common Six Rowed
6. Kmprem*.....................
7. Two-Rowed Italian .
8. Kmna Kulla..............

Grown for eight years.
9. New Zealand Chevalier.....................

10. Early Minting .....................................
11. Mensury..................................................
12. Cape.........................................................
13. Australian...............................................
14. Italian......................................................

for the preei nt year. The soil was comparatively new, this being the third crop taken 
from the .'and. No manure or fertilizers of any kind were applied to any of the trope.

The average yield of barley per acre for the year 1897, as determined from our experi
mental plots, was 38.6 bushels. This is 11.4 bushels per acre less than the average yield 
for 1896, and about 19 bushels per acre less than the average yield for 1895. Although
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Purple. Id tl 
namely, Black 
leg more than

the average yield of barley per acre is lew than ueual, still the comparative yield of the 
varieties one with another is not necessarily affteted, as it requires a variety of seasons 
to determine the relative value of the various kinds of grain, even when grown side by 
side. The weight of grain jier measured bushel in 1897 is also below the standard of 
the last nine years, the average for this year being 49.5 pounds, while that for the last nine 
years is about two pounds more per measured bushel.

It will be observed from he second column of figures, that in weight per measured 
bushel there were only three varieties that came under the standard of 48 pounds, these being 
the Cape, California Brewing and Success It will also be observed by examining the 
fifth column of figures that these varieties are usually very low in weight of grain per 
measured bushel, the Cape weighing only 46.9 pounds in the average of eight years, the 
California Brewing 46.2 in the average of seven years, and the Success 46.2 in the aver 
age of four years. The beat quality of barley grown in 1897, as determined by the 
average we'ght per measured bushel, was produced by the Oderbrucker, 51.3 lbs. ; Scotch 
Improved, 51.8 ; Jarman’s Selected Beardless, 51.9 pounds ; and the Manitoba Six rowed, 
61.1 pounds. Three of these were six-rowed varieties and the other was a two rowed variety. 
It will also be observed, by examining the column giving the weight per measured buthel 
in the average results, that the Oderbrucker weighs very heavily, giving upwards of 53$ 
lbs. per measured bushel in the average of nine years. One of the most important 
column 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 different varieties have been 
under experiment at the Agricultural College. It will Ire seen from this column that the 
Mandscheuri has (liven decidedly the largest average yield, the average being 63.6 bushels 
for the nine years’ experiments. The Oderbrucker, which is also a six rowed barley, and 
stands second in the list in yield of grain per acre, has given an average of nearly eight 
bushels per acre less than the Mandscheuri ; but, at the same time, it will be rbserved that 
the weight of grain per measured bushel is nearly 2J pounds greater than that A the Mand
scheuri in the average of nine years' experiments.

The average yield p. r acre of the two-rowed varieties in 1897 was 38 8 bushels and 
that of the six rowed varieties 38.3 bushels. This shows an average of J bushel per 
acre in favor of the two-rowed as compared with the six rowed varieties. If we examine 
the column which shows the average results fora number of years, we find that some of 
the two rowed varieties have given very good results, but on the whole the six-rowed 
varieties have taken the lead in yield of grain per acre.

There was not very much trouble from rust on the barley during the past season. 
The only varieties which were entirely free from lodging were Kinna Kulla, Salser's 
California Prolific, Duckbill, Selected Canadian Thorpe, Vermont Champion and Jarman’s 
Selected Beardless. Some of the other varieties, however, such as the Mandscheuri, Two 
rowed Italian, Australian, Six rowed Baxter’s Improved, North-western and Silver King 
stood up exceedingly well.

1
t

Growi
1. Black Hullei
2. (luymalayn .
8. Hungarian 
4. Large Skino

. 6. Three-rowed

Grow
t Ouy Mayle . 
T. Pnrple .... 
A. Smooth Hull

Grow
9. Winnipeg N<

Grow 
16. New White 

Grov

5

11. Hog.............
19. Dakota Silvi

The averi 
per acre, whic 
Black Hulless 
duces a large 
however, is ve 
badly. The 1 
stiffest straw i

I

m:
Ba*Hulless Barley.

For three 
on six différai 
experiments o 
each of the sii 
same quantity 
conducted in 1 
twenty tons p< 
on each plot v 
table gives the 
of the experii 

It will b 
of grain per 
1897 was pro<

Test of varieties. Of the twelve varieties of hulless barley tested in 1897, 
five have been grown for eight years in succession, three for five years, one for four 
years, and one for two years, and two of the varieties were grown this season 
for the first time. As in the case of the two-rowed and six rowed varieties, the seeding 
took place on the 25th of April on plots of exactly the same shape and size as those 
used for the two rowed and six-rowed varieties.

As the grain of the hulless varieties of barley closely resembles those of wheat or rye, 
we have taken sixty pounds as the standard weight per measured bushel in calculating the 
yield. In examining the results for 1897, it will be seen that there was only one variety 
which came up to the standard of sixty pounds per measured bushel, this variety being the

/W4>



27 00 
24.4a 
27 17 
23 38 
16 22

28 76 
25 70 
11 «2

43 53 
40.2» 
32.00

Ini*ton*.

32.47
27.88

1 66 36 84

l

23 08

burton*

1.47 38.17
1 38 37.53 
1 49 37.46 
1.49 32.33
1 26 26.72

90 92 
62 «8 
69 73

69 33

Yield |wr act»-

Straw. (Irani

1 40 20 70

57 76 
00 13 
62 13

66 26

64.13

66 80 
46.38

Yield per acre.

Straw. Grain.

Grown for eight years
1. Black Huile** .....................................
2. Guymalaya............................. ...........
3. Hungarian .....................................
4. Large Skinned ...................................

. 6. Three-rowed .......................................

Grown for five years ;
6 Guy Mayle...........................................
T. Pnrple...................................................
6 Smooth Hnlleee...................................

Grown for four years :
9. Winnipeg No. 2. ...............................

Grown for two years :
16 New White Huile-a............... ..........

Grown for one year :
11- Hog...............................................
12. Dakota Silver Beardleaa..............

Average résulta for num
ber of years grown.Results for 1697.

i
iVarieties
I

]1
c
Z

The average yield per acre of the twelve varieties grown in 1897 was 23 3 bushels 
per acre, which is about 12 bushels per acre less than the average yield in 1896 The 
Black Hulleas, which stands at the head of the list in the yield of grain per acre, pro
duces a large yield of grain which weighs well per measured bushel. This variety, 
however, is very weak in the straw, and in some soils it is almost sure to lodge very 
badly. The Hungarian, New White Hulless, and Smooth Hulless varieties possessed the 
stiffest straw among those tested in 1897.

Baklky—Broadcasting and Drilling on Six Different Dates.
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training the 
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Purple. Id the average results for the number of ye Are grown, however, four varieties 
namely, Black Hulleaa, Three rowed, Guymalaya and purple have each given grain weigh 
ing more than sixty pounds per measured bushel.

yield of the 
f of seasons 
>wn side by 
standard of

j

For three years in succession, an experiment has been conducted by sowing barley 
on six different dates, commencing on April 18th and closing on May 26th. In the 
experiments of 1896 and 1897, the grain was sown broadcast and with a grain drill on 
each of the six dates. In each of these years the plots were all similar in size, and the 
same quantity of seed was used in all cases. The land upon which the experiment w»s 
conducted in 1897 produced a crop of roots in 1896. Farmyard manure at the rate of 
twenty tons per acre was applied to the land in preparation for the root crop. The crop 
on each plot was harvested when it reached its proper stage of maturity. The following 
table gives the results of the experiment conducted in 1897, and also the average results 
of the experiment conducted for three years in succession.

It will be observed from the above table that there is a marked difference in yield 
of grain per acre produced from the seed sown at different dates. The largest yield in 
1897 was produced from sowing the grain with a grain drill on the 19th of April : and

id in 1897, 
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this season 
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the lowest yield was produced by sowing the grain with a «rain drill oof^26»^ 0*M|£ 
We iind by averaging the results from the broadcast seeding an 
drilled seeding that the drilled grain gate 
that sown broadcast.

little more than two bushels per acre overa

Average re»ult* from different dates 
of seeding.Average results from different 

methods of seeding.

Yield of grain per 
acre.

Weight |ier measured 
bushel.

Yield of 
grain 

per acre. 
Average 

2 yrs. 
1896-97

Date of Seeding. j Broadcasted or drilled. Average 
3 yrs. 

1895 7.

Average 
3 yrs.

18957. 1897.1897.

bus.bus.lbs.lbsbus.
49 4847.3949 7!»49.78 

.52 01
Hrosdcasted ... 
Drilled.................

i I Broadcasted 
|) Drilled................

|{April 18 19
49.2842 0750 5751.53

49 54April 22
406137 7036 76 I 49.85

42 34

30 66 I 50.01
88 60

Broadcasted........
Drilled..................

Broadcast.*d........
Drilled..................

Broadcasted........
Drilled..................

f Broadcasted.........
I Drilled..................

{May 1-4
43.01 35.80

!May 910
25 7646 2621.44 

22 74!May 18
15 5241 76.... 12.VJ

9 .54May 26 29

The results of this experiment, which has been conducted for three years in succession 
in sow,no grain at different dates, shows the advantage of early seeding in the^case of 
barley. there wer only some three Of four d.y.(
of seeding, the results for these dates are not widely different. J^ Mod m arl v nine 
«eed which was sown in the first week in May gave a crop which yielded nearly nine
bushttU per acre less than that sown on April 22nd. The decrease in yie per aclJ 
very marked dur. ; the advancing periods of the season. The^era«e yjeld produced 
May 25th and 26 h is less than one third of that produced on April --nd.

Peas.

7V-, oj varielie*. There were forty seven varieties of peas tested in the expen 
I Jjuartmnnt in 1887 Thirty-eight of these varieties have been grown from fiT six aïd seven years in ' succession, and the other uine varieties have been grown 

. _ than yve yeara. In 1897, three varieties have been grown for the first time. 
The land had received similar treatment previous to the sowing of peas as 
forth “different varieties of barley. Seed of all the varieties was sown on the 29th of 
Anrî unon nîo.s exactly 1-100 of an acre in size The grain was sown with a grain 
drill which contained ten tubes, the tubes being on link (7.92 inches) apart. The quan
tity of «rain sown varied from 2 to 4J bushels per acre, according to the size of the grain 
and the* manner of growth of the various kinds. The yields per acre have been calculated
from the actual yield of the plots.

It will be seen from the following table that the yield of peas per ^e was rather 
lioht in 1897 the highest among the forty-seven varieties being 33.1 bushels, and the
lowest*114 55’ In weight per measured bushel, the results of the past season are perhaps 
lowest 14 55. *naver« P Twenty.„ix 0( ,he varieties, however, weighed heavier than

* bushel, the highest weight beiug 65 do.a

24 0346 41

10 5641.68

it i
1,

ft

4

Grown fc
1 White Won
2 Early Bntai
3 Field (New
4 Muntm 
6 Brov n
6 Blue New >
7 Bruneian Bli
8 Princes* Ko;
9 Glory........ .

10 Whit* Eyed
11 Black Eyed
12 Early Race
13 Multipliers

(New

Grown
14 Tall White 
16 New Canad
16 Canada ('In
17 Centennial
18 Gulden Yin
19 Royal Dwa
20 Potter ...
21 Cleveland's
22 Scotchman
23 McLean’* J
24 Sword
25 Prince Alb
26 Canada Fit
27 Striped Wi
28 Oaksho t T
29 Pride ol th

Grown
30 Chancellor
31 William th
32 Nimble Ta
33 Common G
34 Nine Pod. 
36 D’Auvergt
36 Early duo
37 Tall Turki
38 White lm|

Grown
39 Improved
40 Crown ..
41 Coffee ...

Grown
42 White Hu

Growr
43 Lindsay
44 Waterloo

Gro'X
45 Harriston
46 Elephant
47 Oddfellow

In ore 
peas were

50.72

61.09

49.34

46 66
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63 60 l it 83.10 
63 60 . 80 27 60 
65.38 .97, 16 98

64.881 .85; 20.75 
63.38! 84 18 60

59.64 
60.08 
60 11

lbs. ton*. | bus.
63.47 1 11 38 04
60 07| 1 22 37 51 
62 021 1.26 30 78 
64 12. 1 48 30 44 
69.64 1 47 3 5 71
62.671 1 13 3 3 30 
62 19 1 66 33 39
60.861 1.17 
6188 123
62 25 1.41
61.61 133
6167 1.18
62.01 166

33.17 
32 78 
32 01 
31 Ol 
31.01 
29.28

60.50 . 86 26 45 ! 98

lbs. ton*. bu*.
60.88 
66.76 
57.881 
65 13
67 63 
69 76
60.75 152
68 38 
58 88 
61.88 
60 00 
67 88
61.13 1.021

63 20 65 97
.641 18 52 98
.61 22 13 93
.73 23 15 101
94 26 21 100
62] 22 53 100

22 68 106
.691 19.58 98
.72 22.68 96
.82 21.72 102
.77 17 00 102
,63| 18 97 95

2112 107

23 38 100
22.48 100
24 30 i 99
2372 104
2417 101
2460 101
32 60 
2343 103
22 65 | 109
20 38 
29.72 103
22 22 111
28 30 108
29 63 109
20 08 114
14 55

61.25 .97 
61.63 93 
63 88 . 96
60.88 .84 
60.60 .98 
6125 .97 
61.75 1 13 
61.13 90
62 13 1 67 
61.63 .81 
6163 .96 
6176 143 
6163 1.26]
63 00 1.76
67.88 1 52| 
66 63 .66

99

98

96

Average res-dta for number of 
year* grown.Results for 1887.

62 01 1.44 38.09

66.83 1 04 24 83
66 25 91 20 45

76 20 98 1 99
.70' 20.06 ! 98
94 17 68 104

56.63 
67 00 
69 13

Grown for Seven Yeare :
1 White Won 1er (New Zealand) ..
2 Early Britain.........................................
3 Field (New Zealand!...........  ....
4 Munim 
6 Btov n
6 Blue New Zealand).............................
7 Prussian Blue.......................................
8 Princess Royal ...........................
9 Glory.............. ................ ......................

10 White Eyed Marrowfat ................
11 Black Eyed Marrowfat.....................
12 Early Race Horse................................
IS Multipliers ..............................................

Grown for Six Yeare :
14 Tall White Marrowfat......................
15 New Canadian Beauty.......................
16 Canada Cluster......................................
17 Centennial White..................................
18 Golden Vine.................................... ....
19 Royal Dwarf Marrowfat . .............
20 Potter.................................. .......
21 Cleveland’s Advancer ......................
22 Scotchman.............................................
23 McLean’s Advancer .......................
24 Sword......................................................
26 Prince Albert.......................................
26 Canada Field .......................................
27 Striped Wisconsin Blue..................
28 Oaksho t Field....................................
29 Pride ol the North ...........................

Grown for Five Yeare :
30 Chancellor..............................................
31 William the First................................
82 Nimble Taylor....................................
33 Common Grey ..................................
34 Nine Pod..................................................
36 D’Auvergne .........................................
36 Early June ...........................................
37 Tall Turkish .........................................
38 White Imperial....................................

Grown for Four Years :
39 Improved Grey ................................
40 Crown ....................................................
41 Coffee ....................................................

Grown for Three Years :
42 White Hundredfold.........................

Grown for Two Years :
43 Lindsay ................................................
44 Waterloo ..............................................

(New Zealand) ....

Grown for One Year ;
45 Harriston Glory................ .... .. ..
46 Elephant Imperial Blue ...........
47 Oddfellow .......................................

Varieties
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In order to get the material lor the first column of figures in the foregoing table, the 
all split and closely examined regarding the presence or absence of the peapeas were
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weevil {Brueu» piti ). The percentage mentioned gives the full Dumber of pees which 
were infested with the pee weevil. From general appearance the peas would not indicate 
nearly so much injury done as is recorded in the foregoing table, aa in many instances the 
weevil was still located in the central part of the peaa, owing to the peas having been 
treated with carbon bisulphide as soon as possible after harvest and before the weevil 
had done much damage. It will be observed that the Waterloo, Improved Gr-y, Crown, 
Nimble Taylor, and the Lindsay varieties of peas were the most affected ; and the Odd
fellow, Harrison Glory, and the Oakehott Field varieties of peas were the least affecfed this 
year. We hope to give this special feature of the work a considerable amount cf attention 
in the future by examining the ptas year after year, in order to find out which varieties 
are the least subject to the ravages of the (tea weevil throughout several years. Our crop 
of peas in the experimental department has been treated for two years in succession as 
soon as possible after the crops were hsrvested in the autumn, carbon bisulphide being 
used for this purpose. As the result has proven very satisfactory indeed, and as a number 
of our readers may i it have seen any bulletin treating on this subject, I give a very 
concise sunmary of the treatment of the weevily peas, which is simple in method and 
effectual in results. The treatment which we would recommend from our two years' 
experii nee is as follows : The peas containing the weevils should be placed in 
paratively air-tight box, barrel, bin, or room, 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 two-and a half times 
heavier than air, may penetrate every portion of the receptable and do effective work. 
The weevils can be destroyed at any stage of their growth ; but the treatment should not 
be attempted when the thermometer stands lower than ten degrees above 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, and thus destroying the weevils, when they are still small and entirely 
enclosed in the peas. The vapors of the carbon bisulphide will penetrate the skins of 
the peas, and will thus destroy the weevil, before they have completed their work of 
destruction and have 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.
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Carbon bisulphide is a clear liquid which volatilizes very rapidly, and, as the vapors 
are very inflammable, great care should be taken to keep tire away from them. Carbon 
bisulphide can tie purchased in small quantities from most druggists, or in large quanti
ties from the manufacturers. It has been estimated that one-and a-half pounds of the 
liquid is sufficient for each ton of the grain to be treated, if used to he best advantage 
possible.

If peas are badly infested with the pea weevil in the spring of the year, it is usually 
advisable to get them ground and purchase sound grain for seed. We have conducted 
an experiment for four years in succession, in which we have used sound peas, and peas 
that have been injured with the weevil for teed. The results show that only about 
third of the injured peas will germinate, and that the peas produced by them are 
usually much weaker and smaller than those produced by sound seed.

Special attention is directed in the foregoing table to the average number of days 
from the time of sowing the different varieties until th-ir maturity. It will be seen that 
there is a great variation in the length of time required for the varieties to ripen. 
Among the forty-seven varieties under experiment, the Chancellor is the first and the 
Oakshott Field pea is the last to mature, there being a diflerence of twenty-four days in 
the ripening period of these two varieties. The Golden Vine variety, which is one of 
the best known peas throughout Ontario, occupies an intermediate position in the length 
of time required from set ding till harvesting.

It will be observed that the White Wonder variety of peas, which was obtained 
from New Zealand in 1889, occupies first place in average yield of grain per acre among 
thirteen varieties grown in the experimental grounds for seven years in succession. It
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was distributed this year in small ,,uantities fur the first time. The White Winder variety 
is suited to comparatively rich lend, as the straw is not sa long aa that of many other 
varieties. TTie Early Britain pea, which stands second on the list in yield of grain t«r 
acre among the varieties grown for seven years, was imported from England, and has 
given very good satisfaction in the comparative results. It was distributed throughout 
Ontario in 1896 for the first time, along with three other varieties, and, in the average 
results of successfully conducted experiments carried on upon eeventy three different farms 
throughout Ontario, it occupied the highest place among the four varieties tested. It was 
again distributed for cooperative experimental work in the spring of 1897. The Chan
cellor pea, which has now been grown in our plots for five years in succession, has given 
an averageof 34 5 bushels per acre, and sn average weight per measured bushel of 63.3 
pounds This is the earliest among the forty-seven varieties under experiment, as it has 
matured in an average of ninety days from the time the seed was sown The Chancellor 
pea, which is a sn.ail white variety, gave the beet results in the co operative tests in 1896, 
commg next to the Early Britain in the experiments over Ontario and even surpassing 
the Prussian Blue variety. Of all the varieties of early peas that have been tested, the 
Chancellor has 4iven the bes all round satisfaction up to the present time. The Egyptian 
and the grass varieties of peas are much lifferent in character and growth from those 
reported in the foregoing table. The grass fiea is a variety more suitable for fodder 
purposes than for the production of grain. The Egyptian variety, however, is a good 
producer of grain, but possesses a straw of inferior quality. These varieties have both 
been tested for four years in the experimental department. As they are both late in 
reaching maturity, the crops were unavoidably injured in 1897, and are therefore not 
mentioned m the foregoing table. In the average of four years’ experiments, the 
Egyptian gave 36 2 bushels per acre, the grain weighing 61$ pounds per measured bushel; 
and in the average of three yea. s’ experiments, the grass pea gave an average of 15.3 
bushels of gram per acre, which weighed 63$ per measured bushel. Both of these 
varieties are free from the ravages of the pea weevil.

Broadcasting and Drilling on Different Dates. Twelve plots were used in 1897 for 
an expenment in which peas were sown broadcast and with a grain drill at six different 
dates, commencing on April 19th and closing on May 26th. The plots were all 1/100 
of an acre in size, and equal quantities of seed were used for the various plots. The 
drilling was done with an ordinary grain drill and the broadcasting was «lone by hand 
The ground was harrowed after the seeding.
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It will be observed from the above table that, in the average of two jeers experi
ments, grain sown with the drill has given better all round satisfaction, although on two 
dates the broadcast seeding gave a slight increase over the drilling.

When the results from seeding on different dates are taken into consideration, it

seeding, the highest average yield being produced on April 2 id, and the lowest on May 
26th. In some instances, however, it is found that even better results mre obtained 
from sowing peas about the first of May as compared with arv earlier date; but m l 197 
the earliest date of seeding in the case of peas, gave the best leeults in yield of giain pe

Spring Whkat.

Test of Varie*u. In 1897, forty-eight varieties of spring wheat were under twt 
in the experimental grounds. These include all the varieties introduced «mew the 
spring of 1893, and the leading varieties among all those introduced fromi 1888 ti 
1893. The plots for the spring wheat were similar to those used for the bMlef P 
ously mentioned. The seeding took place on April 22nd. The grain was sown bromb 
cast, and in nearly all cases at the rate of two bushels per acre. The ‘"8e 
varieties, as liart Tremenia, Wild Goose, Medeah, Sorentmo, Ontario, and Algiers, 
wei'3 sown at the rate of two and one-half bushels per acre.

The average yield per acre of the forty-eight varieties of spring wheat gro 
was 16 bushels per acre. Although this is not a high yield, still it is 6.3 bushels per 
more than the average yield in 1896. It is, however, 10.7 bushels less per acre than the 
average yield of 1895, and only about one-half the yield of 1894. When it to 
ered, however, that our experiments extend over a period of several years, the average 
results of the different varieties for the full numbe- of years which they 
in the experiments should indicate very well the comparative value of the different 
varieties for general cultivation. Some varieties do we 1 in favorable years, while others 
and especially strong growing sorts, are likely to give the best satisfaction m aeasonsm 
which the weather and other conditions are less favorable. Those klnda °* 8Pr™8 wheat 
which will give the best satisfaction under varied conditions, as secured through experi
ments of several years, are varieties from which we may hope to receive the most satis- 
factory results in general use.

In yield of grain per acre, the Bart Tremenia, Wild Goose, Medeah, Sorentma and 
Algiers gave the largest yields among the coarse grained wheats ; and the Henson 
Bearded, Saxonka, Konisburg. Red Fern, Red Fife, Colorado, Rio Gtrande*^n8^' 
Wellman Fife and the Blue Democrat among the smai -grained varieties. Special atto 
tion is drawn to the Herison Bearded variety of spring wheat which was imported from 
France in the spring of 1889. This variety has given an average of over 26.5 bushe.B 
per acre in nine years’trials on the small plots of the experimental department Ibe 
weight per measured bushel of this variety has averaged 62J lbs. It possesses a good strong 
straw, which is usually troubled but little witu rust. A.mong fi‘^“ven 
spring wheat which were submitted to the Millers’ Association, the Henson Bearded was 
selected as one of the nine first-class milling wheats. In the cooperative experiments 
conducted over Ontario each year with four or five of the leading varieties of spring 
wheat, the Herison Bearded has made an excellent record. Thu variety is now grown in 
the large fields at this institution to the exclusion of all other vaneties.

• The Preston, Stanley and Percy varieties of spring wheat, which 
through the kindness of Dr. Wm. Sau cers, of the Central Experimental Farm, Ottawa, 
in the spring of 1896, gave better yields in 1897 than they did the first season. The 
tests with these, m with all other new varieties, will be continued for at least five year=> 
in order that wê may thoroughly study the capabilities of the different vaneties under 
the varying conditions of several seasons.
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bearded..
bald

bald

lb#. ton#. 
60.13 1.60
69.25 1.46
68.00 
58.38 1.13
58 82 1.34
64.19 .89

bald

bearded ..

bald

boarded ..
bald

bald

bearded ..
bald

bearded..
bald

bearded'..
bald

bearded ..

bald
bearded
bald.......
bearded ..
bald........
bearded ..

bearded ..

bald

buek.
87 #7 
26 67 
24.06 
23.76 
23 53 
21 73

ton#.
1.70
1.78
1.66
1.64
1.64
1.64

Result» for 1897

1.78 28 36
1.64 23 36
1.69 22.40
1.531 20.68
1.631 30.23
1.69 10.78

19.70 
i!26 14.30
1.68

1.78 23.06
1.68 20.10 
1.36 19.31
1.33 18.66
1.73 18.13
1.46 16.66 

16.06 
14.31 

1.09 11 ®7
1.44 8.64

1.12

1.19 17.22
1.11 16.76
1.06 16.66

11.20.80

0.10.64
7.74.63

.70 7.6'
I.02I 4.46

I
5*0
■n

lb#.
62.16 
62.36 
69.78 
60 20 
60.99 
67 99

1.77 24 82
1.82 24 52
1.62 23 20
1.62 22.53
1.66 22.52
1.47 31.43
1.34 31.07

69.03
68.62
68.30
64.65
68.96
58.11
67.95

1.91 32 36
1.89 30 20
1 701 38.17
1.76 37.07
1.82 26.83
1.78 25.03
1.80 26 86 
1.66 23 70
1.60 22.61

61.12 
60.41 
60.40 
67 91 
69.24 
60.02 
67.47 
69.86 
68.71

Varieties.

Grown for Nine Years:
Bart Tremeoia.............................
Heriaon Bearded........................
Pringle’s Champion....................
Bawnnfca...................................
Konisburg ................................
Holben’e Improved ....................

Grown for Eight Years:
Wild Goose......... . ....................
Red Fern......................................
Medeah...................................
White Russian ...........................
Sorentino......................................
Red Fife ......................................
Algiers 
White 
Colorado

Kite

Grown for Seven Years:
Rio Grande....................................
Mo. Carlin......................................
Manitoulin......................................
Okanagan Valley Velvet Chaff ...
Washington....................................
Saskatchewan Red Fife.................
Salter’s Assiniboia Fife.................

Grown for Six Years:
Wellman Fife ..........................
Lost Nation..............................
Velvet Chaff Blue Stem...........
New York..................................
Manitoba Red...........................
Havne’s Blue Stem..................
Dakota Marvel............ .
Campbeil’s White Chaff

C ,. m for Five Years:
Bit Demo- at.........................
Champion l arded .................
Amethyst...................
French Imperial.......
Ontario.....................
Early Scotch Bearded
Scotch Fife................
Canadian Club.........
Niagara.....................
White Australian....

Grown for Four Years:
Salter's Marvel.............................
Red North Dakota ......................
May’s Early Wonder..................

Grown for Three Years:
Manitoba "lard.............................

Grown for Two Years:
Free ton ........................................
Stanley...........................................
Percy.............................................
Seven Headed .............................

Average results for number 
of years grown on plots.

16»FIELD EXPERIMENTS.fiRM.

vo years’ experi
al though on two

consideration, it 
ood quality, the 
>f per acre, how- 
iood to the sixth 
e lowest on May 
dts are obtained 
ate; but in 1897 
ield of groin per

were under test 
oduced since the 
id from 1888 to 
the barley previ- 

broadwas sown 
The large coarse 
rio, and Algiers,

tt grown in 1897 
1 bushels per acre 
per acre than the 
7hen it is consid- 
pears, the average 
have been grown 

of the different 
$ars, while other#, 
tion in seasons in 
a of spring wheat 
)d through experi- 
ive the moat satis-

)

ah, Sorentina and 
and the Herison 
inde, Washington. 
BS. Special atten- 
ivas imported from 
over 26.6 bushels 

department. The 
esses a good strong 

varieties of 
rison Bearded was 
stive experiments, 
varieties of spring 
,y is now grown in

-seven

1.
were furnished us 

ital Farm, Ottawa, 
first season. The 
at least five years, 

ent varieties under
i

J

/<

r

'S
i \

*

. -r-

X'.-V

%

\

V

V

y

♦

4

88
?

8f
g8

!3
38

28
 

88
88

83
3_

_6
28

88
52

88
. rr

83$
 

8 
8$82

SSS 
S 

SSS5

ê2
22

$$
Z2

33
 

23
22

22
2$

 
28

88
23

$ 
2S

$$
3Z

$$
S

88
58

88
85

83
 

'8
88

88
38

8 
8S

88
8S

8 g'S£
SS

5g
SS

ac
re

.
Y

id
ld

 of
 g

ra
in

 pe
r

Y
ie

ld
 of

 st
ra

w
 p

er
 

ac
re

.

$8
58

58
38

 
58

36
53

$

.583325
 

S2$823$33
3582883

 
$85288828

3
 

32»”
333

8
Y

ie
ld

 of
 gr

ai
n p

er
 

ac
re

.

Y
ie

ld
 o

f s
tra

w
 p

er
 

ac
re

.

W
ei

gh
t p

er
 m

ea
s

ur
ed

 bu
sh

el
.

N
at

ur
e o

f he
ad

.

6 <
52

2 g 2
38

 Ê$S3
g$

S3
$$

 $888
38

3$
 

5^
83

 8 8
S2

 8888
33

52
85

 52fe8
SS

8S

S3
8S

 t

535

f



Weight per mes- Yield of grain 
sured oushel. per acre.

Three
years.

Three
years. 1897.1897.

Methods of seeding.Dates of seeding.
1897.

s

A very important feature of this experiment is the great advantage of early seed- 
ing. Experiments in sowing grain at different dates have been conducted in the 
experimental department for several years, and they have shown that while it is import
ant to get oats and barley sown early in the spring, it is of still greater importance to 
have the spring wheat in the ground at the earliest possible moment after the ground is 
in a suitable condition for cultivation. In the experiments for 1897, we notice that 
there were four bushels per acre more from the grain which was sown on the 19th of 
April than that which was sown only three days later. As the time of seeding advanced, 
the grain crop decreased in both quantity and quality. In fact, it will be seen that 
there was less than two bushels per acre produced from the plots which were sown on 
the 26th of May. In weight of grain per measured bushel, there was a decrease from 
59,9 pounds per measured bushel from the first date of seeding to 44.0 pounds per 
measured bushel from the last date of seeding.

Winter Wheat.

Test of Varieties. One hundred and eighty-nine plots were devoted to winter 
wheat experiments in 1897. The experiments conducted will be taken up under 
several different heads. In the variety experiment there were ninety-one kinds tested 
in the past season. Iin the past season. Seed was sown at the rate of two bushels per acre on Sep
tember 2nd, 1896, on plots 1/100 of an acre in size. The land upon which the wheat 
was grown had produced one crop since it was last manured, and the soil was worked 

bare fallow in the summer of 1896. The varieties ripened between the 21st 
and the 31st of duly. Owing to the late harvest and the exceedingly wet season, no 
winter wheat bulletin was issued this year. A concise article, however, giving the sum
mary results was sent to 352 newspapers.

as a

bus.uUS.lb.lb.bus.bus.

20.00 .........
17.72 20 37

jMi.91 69.96 18.86 21.39 

[66 25 58.26 13.83 Id. 86

1193 12 19 !» or 16.27 15 79 j88 06

9.12 9.64 
8.43 9 01
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Drilled........

April 18-19............{
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May 1-4
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164.66 57 61 8 78 11.41 

j47.07 52.3b 2.37 6.31 

U4.00 61.76 1.62 6.08
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(May 10

2.66 3.57
2.18 3.23{May 18

1.62 2.11 
1.62 I 1.66

Broadcasted 
Drilled........

<1May 26-26 1
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m
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Broadcasting and Drilliag on Different Date». In the spring of 1897, as in the 
spring of 1896, spring wheat was sown with an ordinary grain drill and broadcasted by 
hand. The plots used for this experiment were 1-100 of an acre in size, and the soil 
had received twenty tons of farmyard manure per acre in the spring of 1896, after which 
a crop of roots was grown on the lan 1. The seed was sown at the rate of two bushels 
per acre in every instance.

Average results for different 
dates of seeding.

Yield of grain 
per acre.

. ê

X 4

X

X

s t

t

AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.164

Charactkrihi

Varieties - Arranged 
to the last ciilunit 
table, which gives 
age yield of grain 
for the number 
grown.

Grown for six
1. Dawson’s Golden
2. Golden Drop
3. Early Red Claws*
4. Egyptian ............
5. Reliable................
6. Russian Amber
7. American Bronze
8. Bnlgarian............
9. Gulden Cross or X

10. Red Velvet Chaff
11. Standard..........
15. Surprise.............. .
18. Bonnell or Landr 
14. Loaf b» cry Red ..
16. Jones’ Winter Eil 
16. Velvet Chaff....

Grown for five
17. Stewart’s Champ
18. Soules................ .
19. White Star ........
?0. Early White Leai 
2'. Treadwell.......... .

Grown for four
22. Farly Genesee Gi
23. Imperial Amber
24. Tasmania Red ...
26. Poole ...................
26. Egyptian Amber.
27. Early Ripe..........
28. Siberian................
29 Tuscan Island....
30 Emporium............
31 Geneva..............  ,
32 Red May...............
33 Rudy....................
34 Arnold’s Hybrid
36 Bissell...................
36 Pride of Genesee
37 New Columbia ..
38 McPherson..........
39 Zimmerman ....,
40 Golden Tankard
41 Andrew’s No. 4..
42 Kentucky Giant
43 Simcoe Red........ .
44 Penquit’s Velvet <
46 Hind
t6 Turkish Red........
47 Currell...................
48 Jones’ Square He;
49 Bullard’s Velvet <

oetan
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39.36 
36.03 
33 98 
33.33 
32 19

50.10 
48.76 
45,73 
44.86
44.65 
44 22 
42 20 
42 06 
41 83 
41 79
41.66 
41.65 
41.58 
41.16 
41 15
41 90 
49 89 
39 76 
39 14 
38 72 
38 18 
36 37 
35 83 
35'7» 
35 08
34.23
32.23 
30.42

Yield 
pc. acre.

51) 50 
48 35

24

10
liN
98
26
24
«il
29

f>7
.13

35 63

lbs. bus. July

Average results fur number of years 
reported upon.

Grown for four years :
22. Farly Genesee Giant..........
23. Imperial Amber..................
24. Tasmania Red................
25. Poole .......................................
26. Egyptian Amber..................
27. Early Ripe.............................
28. Siberian...................................
29 Tuscan Island.........................
30 Emporium...............................
31 Geneva.....................................
32 Red May...................................
33 Rudy..................... ...................
34 Arnold’s Hybrid ..............
36 Bissell.......................................
36 Pride of Genesee..................
37 New Columbia......................
38 McPherson...............................
39 Zimmerman ...........................
40 Golden Tankard ..................
41 Andrew’s No. 4......................
42 Kentucky Giant ..................
43 Simcoe Red...................
G Penquit’e Velvet Chaff 
46 Hind
46 Turkish Red...........................
47 Currell......................... ............
48 Jones’ Square Head............
49 Bullard’s Velvet Chaff........ Ba.

oetan

56.88 4745 
52.76 46.37 
67.19 48.70 
50 25 31 47 

! 67.00 44 17

ins.

46 9
46.6
46.6
48.0
48.1
46.4
48.3
48.9
48.4
48 6
46.4
46.6
49.3
46 2
47 3
42.8

Grown for six years :
1. Dawson’s Golden Chaff....
2. Golden Drop ........
3. Early Red Cla
4. Egyptian ....
6. Reliable...........
6. Russian Amber ..................
7. American Bronze................
8. Bulgarian............................
9. Gulden Cross or Volunteer.

10. Red Velvet Chaff................
11. Standard........... .....................
12. Surprise...................................
18. Bonnell or Landret'u..........
14. Lon;berry Red..................
16. Jones’ Winter Fife..............
16. Velvet Chaff.......... ................

W.
i;
Kw. II
K
R.
R
K
XV.
R.
R
W.w.
w.
R.
R.
R.

Results
for 1897.

20
18
19
21
10

Grown for five years :
17. Stewart's Champion
18. Soules ... ...............
19. White Star..........................
?0. Early White Leader
21. Treadwell............................

Varieties - Arranged according 
to the last column of this 
table, which gives the aver
age yield of grain per acre 
for the number of years 
grown.

|l
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Characteristics and Yirldb or Ninkty-onk Varibtirs of Winter Wheat.
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site, and the soil 
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Le of two bushels

iults for different 
of seeding.

Yield of grain 
per acre.

»•

Three
years.

>e 1897.s.

bus.bus.

18.86 21.39)6

1Ù.8613.8326

14.9013.6026

11.418 7851

6 312.373b

6.081.6275
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4.3 M-M 
49 17 
48 75
48.33 
47.35 
41 «3 
40 10 
3937 
39 13
38 70
38.33 
38.13 
37.93 
37 60 
37 13 
35 88
35.33 
34 80 
34 53 
34 48 
33 03 
31.30 
30.05 
39.53
39 03 
36.83

a »
4.4
3.6
4.7
I I
4.8
4.4
8.9
3.6
3.9
4.6
4.0
4.8
8.9
2.8
2.5
4.1
4.0
8.4
3.9
8.8
3.5
4 I
4.8
8.4

Yield 
per sere.

41.82 
36.35 
31 43 
24 02

Résulté 
for 1897.

Average results tor number of years 
reported u|wn.

Varieties -Arranged according 
to the last column of this 
table, which gives the aver
age yield of grain per acre for 
the number of years grown.

Grown for three years :
60 Michigan Amber...................
51 Giant Sqare Head ., ...
52 Hunter’s Wheat ...................
63 Pride of Illinois.....................
54 White Bearded.......................
65 German Emperov...................
56 Kalina.......................................
67 Amherst Isle...........................
58 Mealy.........................................
69 Nonpareil ...............................
60 Silver Star...............................
61 Long Amber...........................

Grown for two years :

68 Murray’s Hybrid................
64 Beattio’s Victor..................
66 Bailey..................................

Grown for one year :
66 Russian ...............................
67 Buda Pesih..........................
68 World’s Fair........................
69 Mac. Garvin.......  .............
70 Relia' is...............................
71 Prize Taker.........................
72 Diamond Grit. ............ ..
73 White Golden Cross...........
74 Roberts................................
75 Bearded Winter Fife .......
76 Eastman...............................
77 Wisconsin Triumph...........
78 French He*»........................
79 Red Cross ...........................
80 White Clawson ................
81 Turkish Red Winter.........
82 Bearded White Fife...........
83 Johnson................................
84 Gold Coin ...........................
85 Canadian Hybrid ...............
86 Pedigreed Genesee Giant ..
87 Long Amber........................
88 Ohio State...........................
89 Early Oatka Chief .............
90 Early Arcadian....................
91 Zerena..................................

In this experiment with ninety-one varieties of winter wheat grown under similar 
conditions in 1897, it is found that the seven varieties which e -and highest in yield of 
grain per acre are the same seven varieties which have given the largest average yield of

grain per acre ai 
in succession. ± 
not the same in 
largest yield in 
the experiment.
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is not likely to f

Different D 
at three differed 
following table g 
five years in wh

46 53 
46 48 
42.32
37.93
35.94 
35.56 
31 S3 
31 45 
30 77 
30.61 
30 03 
31.47

Date of aeedii

September 2-8 . ...
“ 7-9

17-20 ....

Although tl 
from the first da 
show an average 
results from the 
measured bushel 
seeding of Septei 
of the results of 
ducted in so win; 
usually very sati 
this institution.

tODH.

3.8
3.3

2 7
2.1

1.8
2.2
2.2
2.3
1.9

20
42
17
23
30
18
46

8
28
38
47
50
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Characteristics and Yields op Ninkty-one Varieties of Winter Wheat.—Concluded.
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ton». ton».
September 2-3............

“ 7-9
3.09 2.84
3.22 2.88

J 7-20 3.17 2.21

Although the results from the second date of seeding are slightly better than those 
from the first date of seeding in 1897, still the results for the five years' experiments 
show an average of about one bushel per acre in favor of the first date of seeding. The 
results from the seeding of September 17th to 20th show an average of two pounds per 
measured bushel, and a yield of seven bushels per acre less than those produced from the 
seeding of September 7th to 9th in the average results for five years. In consideration 
of the results of these experiments, and some other experiments which have been 
ducted in sowing winter wb at at different dates, it is found that the returns are not 
usually very satisfactory fit n sowing winter wheat later than the 9th of September at 
this institution.

con-

46 58 
49 17 
48 75 
48.33 
47.35 
41 62 
40 10 
30.37 
39 12 
38 70 
38.23 
38.13 
37.92 
37 60 
37 13 
35 88 
35.32 
34 NO 
34 53 
34 48 
33 03 
31.30 
30.05 
29.53 
29 03 
26.82

be.

il. i

18.

tun».

n

3 Yield 
per sere.*

a
d h

9 .0 —
28: o
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grain per acre among eighty six varieties grown on the experimental plots for four years 
in succession. Although the col parative order of the yields of these seven varieties is 
not the same in 1897 as in the average of four years, still the fact that they gave the 
largest yield in both cases among all the varieties tested, is a very important "feature in 
the experiment.

I wish to draw special attention to Dawson’s Golden Chaff, which gave a yield of 
50.50 bushels per acre in the average of six years’ trials It will be observed that this 
variety has given an average of over two bushels per acre more than the variety which 
stands next to it in yield of grain. In weight per measured bushel, however, the Daw
son’s Golden Chaff gave only an average of practically 59.0 pounds, while three of the 
other varieties among those which have been grown for six years in succession have given 
an average of over 61 pounds.

The Dawson’s Golden Chaff winter wheat has been sent out over Ontario with 
several other varieties during each of the past five years. In these co-operative experi
ments, also, it has made an excellent record. The following are some of the conclusions 
regarding the different varieties of winter wheat tested on the farms throughout Ontario, 
including the year 1897 : 1. “In average jield of winter wheat per acre, the Dawson’s
Golden Chaff stood highest among eleven varieties tested over Ontario in 1893, nine 
varieties in 1894, nine varieties in 1895, nine varieties in 1896, and seven varieties in 
1897.” 2. “ The Dawson’s Golden Ohaff was the most popular variety with the experi
menters in each of the past four years.”

The Golden Drop, which stands second in average yield of grain per acre for six 
years, is a red grained variety. Special notice should be taken of this |>oint, as there is 
also a white grained variety in circulation under a similar name, but which does 
appear to be so good a variety as the one standing second in the above list

The Eaily Genesee Giant variety has now been grown for four years in succession 
and has given satisfactory results. The straw grows about three inches higher than that 
of Dawson’s Golden Chaff. It is a variety which seems to be well suited for compara
tively poor land ; but on rich soil it is apt to produce straw of a very coarse nature, and 
is not likely to fill so well as though the straw had not grown so abundantly.

Different Dales of Seeding. Two or more varieties of wintei wheat have been 
at three different dates in the month of September in each of the past five ,ears. The 
following table giver the average results for each date of seeding in 1897, and also for the 
five years in which these experiments have been conducted.

not

sown

Weight per 
meaNured bushel.Yield of straw per acre. Yield of grain per acre.

Date ot seeding.
Average 
5 years.

Average 
6 years.

Average 
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(ODS. bue.

3l> 06 
30.83 
38.28

bus.

38.56
42.52
44.48

lbs.lbs.

57.72 
67 91 
68.38

68.63
53.97
54.91 I

1 bushel per acre..
1 b bushels per acre
2 bushels per acre.

It will be observed that in yield of straw and of grain the largest amounts were pro
duced from the thickest seeding. Also in weight per measured bushel, Lhe thickest 
seeding gave the most satisfactory results. The heaviest grain per measured bushel pro
duced from the thickest seeding in 1895, 1896 and 1897. It must be remembered that 
tfc’s experiment was conducted on small plots. For wheat growers to determine the 
proper quantity of winter wheat to sow per acre in order to get the best results upon their 
respective farms, it will be advisable for them to observe and experiment for themselves, 
as very much depends upon the fertility of the soil and upon other conditions.

Selection of Seed. An experiment was conducted in 1897 in sowing large plump, small 
plump, shrunken, and cracked winter wheat seed of the Dawson’s Golden Chaff and the 
Early Genesee Giant variety. The plots were exactly the same size in every instance, being 
1/100 of an acre. Large plump seed was sown at the rate of two bushels to the acre. 
Exactly the same number of seeds of each of the other selections was used, as in the case

The average results from the sowing by the two methods are very similar, there 
being a very slight advance in those from the drilled crop. It should be understood, 
however, that the land was in excellent state of cultivation for both methods of seeding. 
Had the land been poorly worked, the results might have been much more marked in 
regard to the methods of seeding.

Different Quantitiet of Seed. In 1894, 1895, 1896, and 1897, two varieties of winter 
wheat were sown broadcast on similar plots at the rates of 1, lj, and 2 bushels per 

The treatment of the plots was the same in every respect, the only difference 
being in the amount of seed used. The following table gives the average results from 
each quantity used in 1897, and also for the four years in which this experiment has been 
conducted :

acre.

Yield per acre.Weight per 
measured bushel.

Grain.Straw. ii Quantity of seed town.

Average 
4 yearn.

I Average 
1897. | 4 year».

Average 
1897. 4 year». 1897.
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Method* of Seeding. An experiment in sowing winter wheat broadcast and with a 
grain drill has been conducted in duplicate in each of the p*st four years. Uniform 
quantities of seed were used in this experiment throughout. The following table gives 
the average results for each method of seeding in 1897, and also those for four years in 
which this experiment has been conducted :

Weight per 
mea mrtd bushel. Yield per acre.

Grain.Straw,Method i f seeding.
Average 

| 4 years.1897. Average I 
t year», j

Average 
4 year».1897.1897.

bush.bush.tone.
2.68
2.in;

lbs.I be. tuns.
42.42
42.40

36 69 
36.93

4.1055.2»
55.01

58.62
58.30

Drilled .... 
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to continue this

Sprouted Gra 
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aat and with a 
are. Uniform 
ng table gives 
r four years in

of the Urge plump seed. For the selection of cracked seed broken grain was picked from 
the two varieties of winter wheat which had been threshed with the sépara to i and in 
which there was more or less broken grain, as is frequently the case as a recult of 
threshing. It was necessary, of course, to use exactly twice as many broken grains as 
whole grains in making the selection for this experiment The following table gives the 
average results from each of the selections for 1897 :

Grain. Weight Yield of 
grain per 

acre.
I"'Selection».Average 

4 yean. measured
bushel.

bush.i.
42.43
42.40

9 Ibe bus.ton».3
Large plump seed 
Small plump seed 
Shrunken seed 
Cracked seed.

03 00 
50 03 
50 17 
20 02similar, there 

be understood, 
lods of seeding, 
ore marked in Large plump seeds produced 3ij bushels per acre more than the small plump seed ; 

6* bushels per acre more than the shrunken, and 42J bushels per acre more than the seed 
which had been broken with the machine in threshing. It seems rather strange that the 
shrunken seed produced grain which weighed slightly heavier per measured bushel than 
that produced from the large plump seed. As, however, the yield of shrunken seed was 
about seven bushels per acre less than that produced from the large plump seed, there 
was a better opportunity for the smaller crop to become more fully developed. It 
must be remembered that these results are simply for one year. It is our intention 
to continue this experiment for several years.

Sprouted Grain for Seed. As 4.8 inches of rein fell at the Agricultural College during 
the month of July, and as the heavy rains were quite general throughout the Province of 
Ontario, the farmers generally had much difficulty in getting their winter wheat harvest 
properly cured. As a result of the wet weather, the wheat was vary badly sprouted in 
many localities. It became a burning question among the farmers as to the advisability of 
sowing sprouted seed this autumn. In order to glean some information in regard to the 
value of sprouted wheat for seed, an experiment was conducted in the month of August 
by placing different selections of seed in boxes where the percentage of germination and 
the character of growth could be closely watched. Fifty sound grains were planted in 
No 1 I ox ; fifty grains, which were slightly sprouted, in No. 2 box ; fi'ty grains, consid
erably sprouted, in No. 3 box ; and fifty grains, badly sprouted, in No. 4 box. In 
about two weeks after the grains were planted, the crop in No. 1 box showed 88 per 
cent, germination, and the plants an average of 3i inches in height ; in No. 2 box 66 
per cent, of the seeds germinated, and the plants averaged 2 j inches in height ; in No. 3 
box, 16 per cent, of the seeds germinated, and the plants averaged 11 inches in height; 
and in No. 4 box, 10 per cent of the seeds germinated, and the plants averaged 1£ inches 
in height* Several other experiments were also conducted, each showing resu'ta very 
similar to those here given. All of the experiments conducted showed that wheat 
which is even slightly sprouted lacks in germinating power, and is apt to produce an un
even crop, as there was a great difference in the sizes of the plants from the sprouted 
seed.
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Treatment of Soil During the Four"Monika Previous to Sounng. In the spring 
of 1896 twelve plots, each one rod wide by six rods long, were staked off for 
an experiment in different treatments of soil, preparatory to the growing of winter 
wheat. The experiment was conducted in duplicate, there being six plots in each set. 
The land had been plowed in the autumn of 1895 and received surface cultivation in 
the spring of 1896. Four plots in each were sown in the latter part of May with crops
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lbs. tone.inchff. bush.

43 20
30 43 
37 18
31 66 
28 20 
26 27

Bire summer fallow and farmyard manure at 30
tons jier acre......................................................

Green peas plowed under ........................................
Bare summer fallow................................................
Green rape plowed under..........................................
• Green crimson clover plowed under....................
Green buckwheat plowed under.............................

* The crimson clover for this experiment made a very poor growth.

It will be observed from the foregoing table, that land which was treated 
as a bare summer fallow throughout the summer and manured at the rate of twenty 
toes of farmyard manure per acre previous to the sowing of winter wheat, gave the 
lamest yield of grain per acre. It should, however, be remembered that this was the most 
expensive of the six different treatments. Land upon which peas were used as a green 
manure produced a considerably larger yield of winter wheat per acre than similar land 
upon which rape or buckwheat had been used as a green manure or which had been 
worked as a bare summer fallow. Owing to the amount of work required for a bare 
summer fallow, this method of preparation is more expensive than any of the others 
except the bare fallow, which was also manured. Where green crops were plowed 
under there was the expense of the seed used. The amounts of seed used for the 
green manure crops were as follows : peas bushels per acre, ra|ie 4 pounds, buckwheat 
1 bushel, and crimson clover 12 pounds. This experiment, it must be remembered, has 
been conducted for only one year.

Treatment of Smut. An experiment in treating seed wheat for the prevention of 
smut has been conducted for two years with quite satisfactory results. Infected seed 
wheat not treated for smut produced a crop containing an average of 2,14b smut balls 
per bushel of grain ; while that treated with potassium sulphide produced an average of 
109 balls of smut ; that treated with copper sulphate, twelve ba Is of smut ; and that 
treated with hot water, nine balls of smut per bushel of -’rain. The hot water treatment 
which is one of the cheapest and most effectual remedies, consists in immersing seed 
wheat for fifteen minutes in hot water at a temperature of 132 degrees F. The water 
should not go below 130 degrees and not above 135 degrees. Not only is the hot water 
treatment very effectual in killing the smut spores, but it frequently improves the pro
ductive power of the seed, as shown by the increased yield of grain per acre, Every 
farmer in smut-infecied districts should treat sufficient seed to insure the harvesting of 
clean grain for seed for the following year.

Effect of Cutting at Different Stage» of Maturity. Five plots each of Dawson s 
Golden Chaff and the Early Genesee Giant varieties of winter wheat were sown on the 

day in 1893, 1894, 1895 and 1896. The plots were 1/100 of an acre in site in 
The seeding was done by hand at the rate of two bushels per acre.

same 
every case
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to be plowed under later in the season. These crops were peas, buckwheat, rape and 
crimson clover. The other two plots in each set were worked as a bare summer fallow 
throughout the season. About the first of August each of the green crops was plowed 
under and the land was then worked on the surface during the month of August, harm 
yard manure, at the rate of twenty tons per acre, was applied to one of the bare summer 
fallow plots in each set. On August 25th the Pride of Genesee variety of winter wheat 

of the sets, and the Bearded Winter Fife on the other.
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-July4th .... 
11th....

“ 18th.... 
“ 25th.... 

August let ..

31.9» 
4».54 
51.64
52.25 
IC 30

3.75 14.53
47.8»8.64

3.32 57 55
55.288. Vi

3.18 48.82

5.46
6.31
4.80
4.29
4.41

In each of the four years the greatest yield of straw was obtained from the first 
catting, and the heaviest weight of grain per measured bushel from either the second or 
third cutting. The yields of grain per acre were best from the last cuttings in 1894 and 
in 1896, from the second last in 1895, and from the third last in 1897. The lowest 
results in yield of grain per acre, and in weight per measured bushel, wr re obtained from 
the first catting of each variety in each year. The quality of the straw was 'he best 
from the first two cuttings and was the poorest from the last two cuttings.

Value of Groin for Seed as Affected by Cutting. For three years in succession 
an experiment has been conducted in sowing seed from two different varieties 
of wheat which had been harvested at five different dates, with a period of one 
week between each two dates. The first cutting took place when the wheat was 
in the milk condition, and the third when the wheat was in the condition usually 
harvested in Ontario, while in the case of the last cutting the wheat was very 
ripe. As thii experiment is rather complicated, and as it is to lie continued for several 
years to come, simply a reference is made to it in this report. We look upon this as a 
very important line of investigation, and hope to obtain some valuable conclusions by 
the time the experiment has been conducted for a period of five years or more. In the 
average results of experiments for the last three years, it is found that the heaviest 
weight per measured bushel, and the largest yields of grain and of straw per acre, were 
produced from the ripest seed.

Oats.

Test of Varieties. Although the number 103 represents the varieties of oats 
tested in the experimental department in 1897, still it does not by any means include 
the full number of varieties of oats that have been tested here within the past ten years. 
After varieties have been grown and the results carefully determined for five years in 
succession, the unworthy varieties are then dropped from our list and only the most 
valuable ones retained for further experiment and comparison. The seventeen varieties 
of oats which were grown in the experimental department in 1897, for the ninth year in 
succession, were selected as the best among eighty-one varieties which were grown on the

lbe. lb.. bus.bus.tone. tous.
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rheat, rape, and 
i summer fallow 
>p* was plowed 
August. Farm 
he bare summer 
if winter wheat

Each of the varieties reached the stage of maturity at which winter wheat is 
usually cut in Ontario on the 19th of July in 1894, 18th of July in 1895, 11th 
of July in 1896, and the 20th of July in 1897. The two varieties were cut at 
five different periods in each of the four years commencing on July 4th in 1894 and in 
1895, on June 30th in 1896, and on July 6th, 1897. The period between the cuttings 
were one week in length. The average dates of catting, taking the four years into con
sideration, are as follows: First cutting, July 4th ; second cutting, July 11th; third 
cutting, July 18th ; fourth cutting, July 25th ; fifth cutting, August 1st. The following 
table gives the results from each cutting in 1897, and also in the average of four years :ild ]ier acre.
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plot, ton, the year* 1889 to 1893 inclusive. The varieties grown during the past season

—t-Tte £ £Sr£ wbich

Average résulta for 
number of year» 

grown.
Results for 1897.

Varieties. it ii
•S •S •eSi

JPI I2 2i iÏ ? 5> >
Grown for nine Years : |

Joanette...................
Siberian .... ............ X * * X X
Oderbrucker .....................
Waterloo .............................
Probsteier.........................
Banebrog..................... ".
Bavarian
Improved Besthorne..............
Poland White
Georgian............................... . X
Yellow Gigantic.......................XX
Egyptian...................................
Black Poland ...............................
Rosed ale.................
victoria white. . . . . . . . x.’XXX
Black Champion ............................
Black Tartarian.......................j,

G rown for seven Yean :

White Schonen...............................
Vick’s American Banner . .
Banish.... ..............
Wide Awake...............
White Mane............ ..
Holstein Prolific.............. ..
Magnet.................................
Early Calder  ................. XXX
Golden Giant........................
Giant Swedish ....
Early Gothland........................
Clydesdale .........................
White Belgium......................
Japan...............................
White Swiss......................."
Giant Yellow.........................
Black Mane .........................

Grown for six years :

White Baltic.................................
Abyssinian................... .XXX
American Beauty
Thousand Fold............. .XXX
Badger Queen ................. X X."
New Wondenul....  ’
Wilson’s White Prolific............

Grown for five years :

Improved American..........
New Zealand.........................
New American.....................
Green Mountain...................
Lincoln...........................
High Bred.......................XX
Black Beauty ...................
Pringle’s No. 6..................... '.
Excelsior ................

lbs. tons. bus. Us. bush.tons.
Spreading Black 33.25

•’ ..White.. 30.75
2700
28.88 1.8(> 
28.83 1.72

.. “ . 28.75 1 66
.. 30 63 1.71

.. Yellow. 28.13i 1.86
White 33.63 2.08

„ . , “ .. 32.001 2.00
Main I Yellow 27.00 2.21

White 38.50 2.46
........ Black .. 24.00 2.86

■ ... White.. 34.76 1 82
Spreading.. “ . 36.13 1.40
Main ............ Black .. 26.25 1.78

23.13 1 71

2.48 62.82 
1.80 53.12 
1.70 56.21

36.57 2.77 86.08 
2.69 79.61
2 54 70 20

49.68 31.30 2.64 77.60
51.79 32.13 2.46 7 7 69
46.711 32.54 2.44 75.61
46.881 31.37 2.71 74.9»
66.24 32 49 2.17 74.71
39.71 36.80 2.50 73.70
44.44 32.66 2.70 70.57
40.85 28.83 2.66 69.81
46.65 36.07 2.771 60 39
32.00 29.19 2.81 65.64
46.74 34,44 2.74 64.87
41.00 39.00; 2.601 64 64 
32.00 28.98 2.62 , 64.39
27.62 30.49 2.65 , 62.59

34.58
31.27

Spreading.. White 27.76 1.47
26 60 1.57

48.91 11.81 2.26 79,96 
2.28 79.13
2.22 77 01
2 26 76.85
2.56 76.55
2.14 76.31
2.63 75.46
2.32 73 60
2.43 73 35
2.46 73.14
2.36 65.68
2.44 64.47
2.25 63.63
2 31 62.93
2 241 62.66 
2.14 62.54 
2.32 59.58

48.68 30.67 
46.06 24.51

32.94 
31 46 
31.72 
30.63 

47.24 31.88
40.69 28.04 
42.06 28.47 
42.88 35.63

37.80 
37.60 
31 82 
35.66 
34.88 
29.40

26.00 1.62
. 27.38 1.62 46.82

26.50 1.62 48.62
.. 27.00 1.62 48.69

27.88 1.68 42.24
28.00 1.40
24.76 1.94
24.25 1.79
33.60 1.77

Main .. Y ellow 

1 White. :
. Spreading 36.03 1.41 34.82 

1.20 36.62 
1.40 38.18 
1.16 43.71 
1.10 32.68 
1.57 31 03

34.76
36.75 
34.13 
34 25
25.76

..I
Main
Spreading.. Yellow.' 
Main ..........  Black ..

White 29.75 1.37
“ . 34.00 1.86
“ .. 34 68 1.76 
" ... 38.761 1.89 
“ .. 87.631 1.29 
“ .. 37.00) 1.26 
“ ..| 32.88 1.76

.49 2 20 67 89
2.48 62.44 
2.36 60.77
2.33 58.08
2.23 56.34
2.09 55.26
___  53.31

.91

.96

............. Spreading .. White.. 26.13
" 29.26' 2.29
“ ..I 26.38 1.43
“ .. 26.60 1.67 
“ .. 26 26 1.64 
“ .. 88.88 1.76

Black.. 28.13 1.21
White..! 26.38 1.98

“ ..I 26.881 1.68

1.89 60.71 
62.56
46.41 
64 69 
46.32
37.41 
37.41 
38.16 
42.09

31.191 2.20 71 69 
31.26 2.811 70.78
30.60 2.13 69.85 
30413 2.01 68.75
32.86 2.08 66.82
87.071........ 66.83
32.471 2 04 66.19 
31 IS 2.61 62.55
30.241 2.36 62.47

. Main...........
Spreading ..

I

No.

i
Grown for

51 Royal Prize 
62 South Carol I 
53 Rust Proof.
64 Jarman’s Wl
65 North Star.
«: 'SX*.

Texas Rust 1

Grown f

56

58

59 Peerless ....
60 i Bolton..........
JJ i Surprise.........
62 Bonanza Ki"i 
5? , Negro Wond. 
”4 I Improved Wt

Huff...............
Pride of Arne 
White Swede 
Australian S<| 
Lousinee ... 
Mammoth Clt 
Salzer’s Great 
Red Tam wort

Grown fo
New Electric 
Nameless Peai 
New Siberian 
White Bedfort 
Black Diamon 
Daubeney 
Mexican Grey 
White Su|wrio 
Prolific Side . 
Royal Uoncæt

Grown fo

65
M
67
68
69
70
71
72

73
74
76
76
77
78
79
80
81
82

83 Illinois............
Early Golden 1 
Banish Island, 
Abundance (O. 
Pearce’s Black 
Abundance | B. 
White Star ... 
Michigan Unit 
Improved Ligm 
White Butch..

84
86
86
37
88

90
91
92
93 Fife

Black Irish . 
Perpetuated W

94
96

Grown fo
Salzer’s Gold M
Tyrolian...........
Newmarket ... 
Golden Tartarii 
New Seizure.. 
Whiteside .... 
Washington .., 
Mortenve Lifter

96
97
98
99

100
101
102
103

Spreading ..,

Spreading ,.
“ ..I

Main ...
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Average results for 
number of years 

grown.

!
5

Results for 1897.

" } £ S?.36 30.461 2 66

:: :: |3 1£îl K
• whlt" ™ 60j I.TO 63 33 31.66
• „ • 26 ®5| 2.36 42.24 30 43

•• if I 1.99 43.24 36.89 
V ii “ 2 34 46.26 31.94

™ 59l 1 94 40 63 29.02 
White.. 26.2d 1.66 48 44 on 70 . ,.QBlack.. 22 26 2.00 l b9
Wfnte.. 26.88 1.47 61 74 31.13
Dun ... 22.oO .96 29.00 26.94

82. 10 
2.211 75.86

75.57 
2 09 73.61 
2.31 72 70 
2.46 71.07 
2.60 68.10 
2 56 07.91 
2.67 67.63 
2.44 65.92

58.57 
2.461 58.25 
1 661 55.93 
1.86) 45.76

White.. 25 26 1.41
“ .. 74.63 1.62
“ .. 30.25 1.69

25.18 1.68
Black.. 28.75 1.67
White.. 32.88 
Mixed.. 28 50 1.49
White.. 37.00 1.11 

.. 83.26 1.66

.. 34.75 1 26

46.74 
48.79 
44 71 
42.38 
46.76 
47.00 
38.97 
34.94 
37 74 
34.60

29.94 2.17 77.56 
2.21 77.42
2.48 75.66
2 38 74.67 
2.27 74.38 
1.61 73.21
2141 68.72 
1-981 62.11 
2.38 58.68 
2.1d' 54 If

29.51
30 12 
26.31 
32.59 
36.11 
31.50 
39.91 
35.28 
34.88

90

White.. 28.38 1.63 
28 63 1.37
26.13 1.52 
27.631 1.38
29.38 1.58 
27.00 1.31 
29.50 1.51 
28.26 1.66 
29.76 1.56
36.13 1.42 
32 50 2.03 
24 38 1.66 
18.88 2.40

48 06 
45 82 
45.76
45 69 
45..53
46 74 
43.65 
48.26 
38.60 
31.03 
4' 29 
24 91 
22 12

31.29 1.74
30.51 1.84

59.77 
57.70 
56.29 
56.1 1 
54.05 
54 01 
52.01 
51.38 
49.17 
44.23 
39.98
37.78 
30.00

28.01------- 1.86
28.26 1.89 
31.26 1.80
26.75 1.6!
31 3.6] 1.91 
30.53 1.86
28 47 2.16
36 22 2.03
29 88 2.02
26 44 2.14
23.32 2.17

Black .. 
White..

Black .. 
White..

White" 23 1 84 50 66 26.60 1.84
30.13 1.65 49.91 30.18 1 56
28.2> 1 63 42.38 28.26 1 63
23 00 1.68 37.88 23.00 1.88

183 3®.60 22.60 1 83
I 34 X 1,42 38 91 34.38 1 42

31.60 1.681 30.74 St 60 1 58•I «6 00 1.31] 30 38 8V00

Yellow. 

White.!

74
1.81

lbs. ton», bu». I be.
■ White.. 38.26 1.29 34.32 8^19

Whit ‘“ 36.82 33.43
- 5f I5 1 27 36.86 35.14 

■fr • 33 38.56 36.68
., •• 34 lg| 1 M| 39 21 87.69

“ 2 °°i 39.63 36 00
23.18 1 96 29.32 27.87
24.26 1.891 34 56 26 73

tone. hue.

2.17 59.12 
2.16 58.77 
2.221 58.72 
2 25 57.18 
2.01 54.92 
2 47l 54.86 
2 361 52.30 
2 10 43.20

Bluck ., 
.. Dun .

1
No. Varieties

■5

s
-
z

Grown for five years :—Cjn
61 Royal Prize Clueter.................

South Carolina Black ....
Ruet Proof...........................' '
■Tarman'e White Monarch ..
North Star..................
Challenge.................. )..................
lartnan s Bl. ek Defiance 

Texae Ruet Proof ................."

Spreading62
M
64
66
M
57

Main
Spreading

68

Grown for four years :
59 I Peerleee ..................
80 1 Bolton...................51 I Surprise.............. .'
52 Bonanza Ki"g ..
63 Negro Wonder
64 1 jmproved White Russian |

Pride of America................
White Swede................
Australian Square Head
Louai nee .............................
Mammoth Cluster 
Salyer’s Great Northern 
Red Tam worth........

Spreading

Main ....65
N
67
68

Spreading. 

Spread ir- .

70
71
72

Grown for three years :
New Electric...........................
Nameless Peauty..........
New Siberian .............
White Bedford ............
Black Diamond...............] \
Daubeney......................... ' ]
Mexican Grey ...
White Superior Scotch !”
Prolific Side ...............................
Royal Doncaster...........”.............

71
Spreading74

75
76
77
76
70
60
81

Main........
Spreading

82

Grown for two years :
Illinois............................
Early Golden Prolific .........
Danish Island.........................
Abundance (O.A.O.) ”
Pearce’s Black Beauty...........
Abundance | D.E.F.)..
White Star.....................
Michigan University.".”
Improved Ligou-a..........
White Dutch....

83
Main ..........
Spreading..

84
85
86
67
88

90
91
92
93 Fife Main94 Black Irish .. .........

Perpetuated White Tartarian ....

Grown for one year :
Salzer's Gold Mint.............
Tyrolian................................... ............
Newmarket....................!!!!*!”!
Golden Tartarian.......... ! ! [. ! | "
New Seizure.. ....
Whiteside ..................... !!!!”"
Washington .......................................
Mortgage Lifter I.

96

Spreading.

Main........

Spreading.

a. tone. bush.

.57 2.77 86.08
68 2.69 79.91
27 2.54 79.29
30 2.64 77.60
13 2.46 77 69
54 2.44 75.61
37 2.71 74.95
49 2.17 74.71
80 2.50 72,70
56 2.70 70.57
83 2.66 69.61
07 2.77 69 39
19 2.81 65.64
44 2.74 64.67
001 2.60 64 64 
98: 2.62 64 39
491 2.66. «2.59

<1 2.26 79.90 
2.28 79.12
2.22 7 7 01
2 26 76.85
2.56 76.55
2.14 76.31
2.63 75.46
2.32 73 60
2.43 73 35
2.46 72.14
2.36 65.68
2.44 64.47
2.25 63.63
2 31 62.93
2 241 62.66 
2.14 62.54 
2.32 59.58

17
SI
14
16
’2
13
18
14
7
3
0
0
I
6

0

9 2 20 67 89
9 2.48 62.44
l 2.36 60.77
S 2 33 58.08
> 2 23 56.34
S 2.09 55.26

63.31I

ARM.

the past season 
lew kinds which

Uerage results for 
number of years 

grown.
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Oats.—Comparative Test
op 103 Varieties — Concluded.
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ss 5
previous to the one of 1897. This land has never revived Ly manL or KlK

of oats thüfîn'n* 8tfiking featUr').in con?e<!tion with the tests of the different varieties 
results’^ * m, vt Y Ca86H the var,et,PH which have given the most satisfactory

fomoolr^aH01 a nrUk °f the Productiveness of the grain. A careful study of the

v‘rieti“ P””™s h-d. oi.

Abundance whi 
tested on plots i 
very similar. ( 
Abundance oati 
weight per meai

Much more 
but, as the resul 
results a careful 
in the list with 
tion regard :ng t

Broadccutir 
by sowing oatu a 
pounds per acre 
on April 18th an 
10 links wide by

The Joanet1te°hnwiCed ^ °f-the l,lack oats rank hi*h in the com,«native results.
■-*rith ”u » - ■“

ttlTrk^ a!LtheuiVaV' 9 'lndfr exPcrimont. This little Irenen oiac oat bas certainly left 
whir^h01^ b ack °ata behi°d in regard to productiveness of grain. The Black Tartarian 
which has been grown over Ontario more or less for a good many years stands the lowest
succession^ am°Dg the seventeen varieties which have been grown’for

average per acre

Date of seeding.

nine years in

of thî J.1 f 6 ob8ervod that the yield of oats in 1897 was much lower than the 
fi9RhhPktifeW 7fVu the highest yield in 1897 being that of the Joanette which was 
Der ate The n ‘’Tf ^ that?f the Pprpetuated White Tartar.an, 22.1 bushels 
Sumter of?h q"a i- °f U,e fra™ Produced during the past year was inferior. Quite a
m^u^d bushel ^ 8 Which weighed le“ than ^

average

April 18-19........... j

April 22 

May 1-4.

May 9-10 

May 18 .

May 25-6

thirty pounds per
I

tableTwh.Vhder8 ““T!!011 is directed specially to the three columns to the right of the 
te^n'Jow^in Ste6 he aV!rfgf lesultti for the number of years that each variety hae
y^Sht M thev îrfXperltoCntal departrnvt- These ret--‘1‘8 should carry with them much 
the -èm - h yn frotu experiments which were conducoed each year on plots that were 
the same m cultivation, state of fertility, etc. If a person hL soil which natu^ v 
producec a large amount of straw, it will be well for h'm to select a variety which
iniWrikidi”?? 8°mewhat below the average in yield per acre. Another perso/having 
a soil which naturally produces a small amount of straw, will be wise in selecting a 
variety which the average results show to be capable of producing straw in abundant®

ner aTre J?/*"?* variety of oats ^ands at the head of the list in yield of grain
£ndS second on the VT? y P°88e88e8ft V6^ 8hort 8traw- the Siberian variety, which 
ttenolhnM? n T -h a u'c yl? dLper acre> 8,vea better results on the majority of farms 
0,. h*S 0ntano- Although the Siberian shows an average of only abou/four-fifths
SiterianbtPthose7wm0re th“r?e fme"can Banner> 8ti11 will be observed that the 
for the nil. • year8' dld not “ake a very high record, and therefore the average 
for the nine years is somewhat lower on this account. By comparing the average yield
haï giv'L about fitrr bWilh the Banner f01'tke pa8t 8eve“ yearl wo tind that tte former 
S ! ; ? ‘ 61 per acre more than the latter, and has produced a grain
BÎïÎer 8h8 °n he aVerage ab°Ut three P°und8 P6' measured busheï more than the

The Abundance variety of oat» was grown in our trial grounds from 1889 to 1893 
inclusive ; and, after a test of five years «long with eighty other varieties it was dronned
menÏ/CrOtl? ^ ^ A; ^VundanceTtte CenîS tjS
mental * arm, Ottawa, appeared to be giving good results, a small quantity was received through the kmduo.. of Prof. Wm. S.£5on, .ud »wa for S

II
I

I

It will be sei 
gave much better 
dates. The resul 
in that of peas, s,

As in 1896,, 
which was sown 
ments it will be s 
less than the seco: 
the average decrei 
ing. It will also 
from the first to t 
April 18th and 11 
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tctiy the same in 
making 1-100 of 

i per acre, and the 
arietiee, numbers 
b oats were sown 
I only two crops 
ire or fertilisers, 
ifferent varieties 
most satisfactory 
it different from 

a side or main 
ain will be large, 
i which had been 
>ful study of the 
Bing heads of a

SSSSaW«to -
4L

average
t

tion regard ng the merits of the varieties under examination. * )
hv and,.%rillinS\ ln »n experiment was conducted on twelve plots

in size, beingacre

iparative results, 
in account of ita 
E grain per acre 
lias certainly left 
Black Tartarian, 
itands the lowest 
or nine years in

Results from different method» 
of seeding. Result» from different dates of seeding.

Weight per measured 
bushel.Yield of 

grain 
per acre. 
Average, 

two years.

Date of seeding. Yield of grain per acre.
Methods of 

seeding.
Average, 
3 years.

Average. 
8 years.

1897. 1897.
fan the average 
p.tte, which was 
an, 22.1 bushels 
ferior. Quite a 
rty pounds per

bus.
68.97
78.01
78.90
81.31
67.96 
64 59
38.35 
47.55 
23.69
28.35
16.97 
19.18

lbs. lbs. bus. bus.
April 18-19........... /

April 22 

May 1-4.

May 9-10 

May 18 .

May 26-6

Broadcasted ....
Drilled..........
Broadcasted ....
Drilled................
Broadcasted ....
Drilled................
Broadcasted ....
Drilled..............
Broadcasted ....
Drilled................
Broadcasted .... i 
Drilled...........

: 28.82 13.19 62.43 82.06
•{ 17.75 32.59 64.86 80.83

! ▼! 23 38 30.73 48.97 74.10
!he right of the 

inch variety has 
with them much 
plots that were 
which naturally 
t variety which 
r person having 

in selecting a 
i abundance.
n yield of grain 
variety, which 

tjority of farms 
ibout four-fifths 
erved that the 
re the average 

average yield 
that the former 
oduced a grain 
more than the

: 21.38 28.42 40.85 50 40
20.13 25.90 23.15 30 71'

f : 18.67 22 40 23 21 36.16

n , ^he r68nlt,.m fa^or of the drilled grain are more marked in the case of oats than 
m that of peas, spring wheat or barley.

As in 1896, grain which was sown on April 22nd gave a larger yield per acre than 
which was sown three and four days previous. In the average of three years’ experi-
"eM than The ^ dat1V?f 8eedin8 has 8iven about seven bushels per acre

d date' !ery.8tr,kln8 feftture in connection with the experiment is 
in* ,nyle*d °f «ra‘n Per acre from the second to the sixth date of seed-
t“** .J4 ^,U also be noticed that there is a marked difference in yield of grain per acre

i‘i‘ ?! rh" 8"™ prodacfl (rom th„ »eed l.„
.rl 2»h Zd“ft*m“, p"r a» «■« »hi«b

1889 to 1893 
it was dropped 
entrai Experi- 
r was received, 
son with the

Spring Ryk.

Nil V
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e"' •»* .=«,....rate of two bushels per «re P ' The ««“ w“ 8»wn broadcast at the that the sparrows 
yields for that ye 
cession the Silvei 
the average for I 
per acre it will 1 
acre more than 
and a half bushe

Average reunite 
for number of years 

grown.
Results for 1897.

Varieties. Yield per acre.
o «

JÉ.S-
Test of Vari 

cial purposes in 
considered it imp 
grown in Canada, 
in the experimen 
thought it ad visât 
varieties from van 
1-100 of an acre it 
and one-third lint 
The experiment v 
opportunity to sh< 
Horse beans and

Straw, «
Ss

Grown tor three Years :
Prolific Spring.....................
Dakota Mammoth.......

lbs. lbs. bus.
65.00 
66 94 66.89

67.78
33.93
33.35

Grown for one Year :
8. Colorado Giant 52.94 62 94 16 30

the past three years The heaviest weight of grain per measured h...l

pou° wX‘iS ItEïrSiLSiS «•£«• »>•

(grain per acre and the

in I 97 was 56.9 
The results of the

» ™T Pi»' field in the «périmait. of the preTOt “ei7*Th“S‘John"*1 T"?r' ‘*v“

—*-* “ * °^r sSLTSJZ.Tbzts 1 White Wonder ....
2 Burlingame Mediui
3 Medium or Navy .
4 Schofield Pea......
5 Snowflake ..............
6 Pearce’s Improved 1
7 Marrowfat..............
8 Bosion Pea ............
9 (treat Western ....

10 Wisconsin Tree....
11 Day’s Improved Le
12 Boston Favorite ..
13 Small White Field
14 Russian Horticultui
15 Buckbee’s Electric '
16 Early Extra Field .
17 Hwarf Horticulture
18 Zelend Haricots ..
19 Eureka.....................
20 Yellow Eye, or “£
21 Giant Dwarf Wax
22 Wilson’s Yellow Ey
23 White Valentine ..
24 Golden Wax ..........
25 Prolific Dwarf Tree
26 Crimson Beauty ...
27 Red Kidney ...........
28 Giant Haricots........
29 Mexican Tree..........
30 Dwarf Kidney..........
31 Large White Harico

Buckwheat.

Test of Varieties. Three varieties of buckwheat have oeen grown in „

Weight |>er measured 
bushel. Yield of Straw per acre. Yield of grain per acre.

Average 
3 years.1897. Average 

3 years. Average 
3 years.

1897.

lbs. lbs. tons. tons. bus.Japanese ............
Silver Hull .... 
Common Grey...

61.0 45.8 2.87 3.04 22.54.8 60.8 3.24 2.76 18.53.8 49.5 3.83 2.76 15.71

The weight per measured bushel and the yield of straw ner acre for th*
'h,oh th“ “c-1—* -** » gi-=« i- .hXn.br ttte:

The California 
grain per acre prodi

12 A C.

1897.

Grain.

tons. bus.

2 62 26.00
28.412.05

1.62 16 SO
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'arietiee were sown 
n broadcast at the that the Borrows ate part of the grain after the buckwheat had been cut in 1896 the

SLVmJTh ."iTV the f0TT —“*■ For three “ear'sILt 
cession the Silver H 1 variety has given the largest weight per measured bushel
tr âcreTwill ^TeenTh ï®™8 508 In the *ven*° yield of grain
I r acre it will be seen that the Japanese variety gave upwards of four bushels her
and amh»1f henh ?** * Hal1' “d that the Silver Hull variety gave about two
and a half bushels per acre more than the Common Grey. 7 8

I Average 
for numbe

résulta 
r of years

grown.

» If
S.gl

Brans.

- , o/ Varieluls- As quite large areas are devoted to bean growing for commer- 
L PurPoees in some parts of Ontano, especially in the western section we have 
considered it important to make a thorough test of the principal varieties ’which are 
grown in Canada, the United States, and England. Although nine varieties were grown
thouohte-tPT”eKt|* .d?partluen!; ,or three years in succession previous to 1897, we 
thought it advisable to increase that number this season, and consequently secured leading
11 OO of !n°m Varl0Ua 80“rc<!8 . The beans were planted on the loth of June, on plots 

1 Of of an acre m size, there being three rows of each variety, four rods in length Three 
and one-third links (twenty-six and two fifths inches) were allowed between the
nnnor ûn>i r u** X 8at,8fectory one> ^d the different varieties had 
opportunity to show their relative merits of productiveness.
Horae lx ana and of Soja beans are

0»
S6

lbs. bus.

66.89
67.78

33.9?
33.25

62.94 16 30 rows.
a good 

The different varieties of
not reported in the following table.per acre and the 

the average for 
in 1897 was 56.9 
he results of the 
ir during each of 
n one bushel per 
sd variety, gave 
a variety, which 
this variety that 
3 spring sowing, 
s less than two

Weight per Yield of 
measured 
bushel.

Varieties. Stage of maturity. grain 
per acre.

Ibs.1 White Wonder.........  ...............
2 Burlingame Medium ................
3 Medium or Navy..................
1 Schofield Pea...............................
6 Snowflake .............................
6 Pearce’s Improved Tree..............
7 Marrowfat........................... .
a Boaion Pea......................
9 Great Western........... i

10 Wisconsin Tree............................ j
U Day’s Improved Leafless .......
12 Boston Favorite ....
18 Small White Field .........
14 Russian Horticultural................
15 Buckbee’a Electric Tree..............
16 Early Extra Field........................
17 Dwarf Horticultural .............
18 Zeland Haricots .
19 Eureka..................
20 Yellow Eye, or “
21 Giant Dwarf Wax .............
22 Wilson’s Yellow Eye Pea ...
23 White Valentine .............
24 Golden Wax ......................... . ;
25 Prolific Dwarf Tree............ . .
20 Crimson Beauty.........
27 Red Kidney  ................ '
28 Giant Haricots.............................
29 Mexican Tree..................
30 Dwarf Kidney...............
31 Large White Haricots.........

bus.
36 77 
35.23 
33.42 
31-57 
31-47 
31-22 
30 9.3 
30 13 
29 80 
29 72 
27-95 
27-78 
24 38 
23 23 
23-23 
23 15 
21-80 
2130 
20 93 
20 50 
18.82 
19 03 
18 65 
18.52 
17.55 
16.90 
16.30 
14.48 
12.83 
12.72 
12 60

Early ..

Medium 
Early ..

07.88 
68 00
67.60
67.60
68.75
67.75 
67 50 
67 00 
66.88 
07.63
66 75
67.63
67.75 
61 75
67.13 
66.88
62.63
64.38
67 00
64.88 
57.50
65.76 
66 18
63.13 
66.19
59.60
59.13
51.63
66.38 
61 25
58.88

Medium

i in the experi- 
experiment in 
at the rate of

Early.............
Medium .........

Late
Early......
Medium . 
Early.........

of grain per acre. Late ... 
MediumBoston Favorite

Average 
3 years. Early ..

Late ...
Early .. 
Medium 
Late ...

bus.
16 22.
8 18.
4 15.71

the four years 
ing to the fact The California pea bean, which stood at the head of the list in the average yield of 

grain per acre produced by the varieties gvown for three years in succession previous to
12 A.C.
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1897, is not reported for this year, owing to the germination of the seed having been 
unsatisfactory. It will be observed from the foregoing table that the early varieties of 
beans gave larger yields per acre than the late varieties in the past season. The Zealand 
Haricots, Giant Haricots, and large white Haricots, which were reported by an English 
firm in the spring of 1897 as likely to give excellent results in Canada, have made a 
rather poor showing in the experiments of 1897. These three varieties were also tested 
in Kent county this season, and the report shows that they did not give satisfactory 
results because of their lateness in maturing. These varieties will be tested again next 
year along with the other varieties, in order to secure the comparative results in different 
seasons. The experiment of the past year with beans shows the great importance of farm 
crops being thoroughly tested under Ontario conditions before they are grown exten
sively. It is very necessary to test carefully all foreign crops, in order to find out 
whether those varieties which give good satisfaction in other countries will prove to be a 
success or a failure in this Province.

The reader will notice that eight varieties of beans gave a yield of over thirty bushels 
per acre in 1897, and also that nineteen varieties produced grain which gave a weight per 
measured bushel of fully sixty-five pounds.

Test of Seven Varieties Grown tor Four Years in Succession.—As seven varieties 
of beans have been grown in the experimental department for four years in succession, 
and as we put much stress upon the average results of experiments conducted for a 
number of years, we give in the following table the average yields per acre and the aver
age weights per measured bushel of these seven varieties for the four years.

F !

If
PMi

Weight i>er measured 
bushel. Yield of grain per acre.

Varieties.
Average 

four years.
Average 

four years.1897. 1897.

T lbs. lbs. bus.Boston Pea .................................. ............
Medium, or Navy.......................
Small White Field............................... ! '
Prolific Dwarf Tree ..........................
Marrowfat.................................................
Yellow Eye, or Boston Favorite.............
Giant Dwarf Wax........................... ,. .

67 0 65.4 30
67.5 65 0 33 4

1: 67.8 65.6 24 4 IV
66.2 66.4 17.6 IN
67.5
64.9

64 6 80.9 15
62.1 20.6 13

67 5 54.2 19.8 13

There is a little irregularity when the yield of 1897 is compared with the average of 
four years, as, for instance, the Prolific Dwarf Tree b«an gave 17.6 bushels per acre in 
1897, and an average of 18 bushels per acre for four years, while the Marrowfat 
gave a little over 30 bushels per acre in 1897, and yet has a lower average than the 
Prolific Dwarf Tree bean for four years. Some seasons are somewhat better adapted for 
certain varieties of crops than for others ; hence the great importance of extending an 
experiment over a number of years, in order to get the average results under varying 
conditions. Some years the early varieties give the best results, while in others the later 
kinds make the best returns. These varieties, however, 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.

Grain Sown in Mixtures for the Production of Grain and Straw.

Spring wheat, barley, oats and peas have been grown separately and in various com
binations in each of the past five years for the production of grain and straw. The 
combinations used consisted of six mixtures, with two kinds of grain used in each case 
four mixtures with three kinds of grain, and one mixture with four kinds of grain. This 
made eleven mixtures in all. The four varieties of grain were also grown separately.

:

I

These fifteen plots ’ 
grain for this ex per 
Thirty plots were u 
mixtures were sown 
1897. The f ^lowii 
five years in wb'ch

1. Barley and oats...
2. Barley, pea» and on
3. Barley, wheat and
4. Barley, pea», wheat
5. Pea» and oat».........
6. Wheat and uata...
7. Pea», wheat and oa
8. Barley and pea» .,
9. Barley, |iea» and wl

10. Wheat and barley
11. Pea»and wheat. .

As a general ri 
various mixtures th 
1897, in comparison 
per acre for 1897 t 
given excellent retu 
and wheat, and bar 
in 1897. These mi 
ever in the last cob 
years’ experiments 
grain per acre ; and 
ticular. In yield o 
returns. When a < 
the same grains gro 
that the mixtures p: 
ately.

The attention i 
been conducted in t 
the several kinds ol 
several years in ord 
of seed. The resul 
used.

Barley—Largi 
experimental plots i 
this experiment thr 
were selected ; for i 
character ; and for 
selection being madi 
contained nothing b
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lb.

3.197 
3,046 
1,971 
I 933 
1,903 
1 863
1.197 
1,687 
1,648 
1,498 
1,335

bue.

1. Barley and oata.........................
2. Barley, pea» and oate............
3. Barley, wheat and oata..........
4. Barley, peae, wheat and oata
5. Peae and oata.............................
6. Wheat and oata.........................
7. Peae, wheat and oata ........
8. Barley and peae.......................
9. Barley, peae and wheat..........

10. W heat and barley ..................
11. Peae and wheat........................

As a general rule the oats have more influence in the yield of grain per at e in the 
various mixtures than any other one class of grain. As the oats were rather light in 
1897, in comparison with the other Kinds of grain, it will be seen from the yields of grain 
per acre for 1897 that the three mixtures which usually stand comparatively low have 
given excellent returns in the experiment for this season. Barley and peas, barley, peas 
and wheat, and barley and wheat each gave a little more than one ton per acre of grain 
in 1897. These mixtures also stood quite high in yield of straw. It will be seen how
ever in the last column of figures to the right of the table, that in the average of five 
years’ experiments a mixture of barley and oats has given the largest average return of 
grain per acre ; and a mixture of barley, peas and wheat stands the lowest in this par
ticular. In yield of straw per acre, a mixture of barley and oats has given the greatest 
returns. When a comparison is made between the different grains grown separately and 
the same grains grown in mixtures, it is found, in about 90 per cent, of the experiments, 
that the mixtures produced a larger yield per acre than the same grains grown separ 
ately.

Spring Grain—Selection of Seed.

The attention of the reader is directed to the results of the experiments which have 
been conducted in the experimental department in testing different qualities of need of 
the several kinds of farm crops. It is our intention to continue the experiment for 
several years in order to find out the influence exerted on ‘he crops by a careful selection 
of seed. The results obtained so far indicate that, to get gv >d crops, good seed must be 
used.

Barley—Large plump, small plump, shrunken and cracked barley was sown on 
experimental plots in 1894,1895,1896 and 1897. The Mandscheuri barley has been used for 
this experiment throughout. For the large plump sample, none but well developed grains 
were selected ; for the small plump sample, the grains selected were all of a uniform 
character ; and for the shrunken sample, none but shrunken grains were used—the last 
selection being made regardless of the size of the kernels. The sample of cracked barley 
contained nothing but grains which were broken cross-wise, as is frequently done by the .

IS.
1.1
I 4

4
.6
|.9
.6
.8

Yield of grain 
|ier acre.

Yield of straw 
per acre.

Mixture».
Average 
5 years.

Averagr 
f> years. 1897.1S!I7.

Straw.

in various com- 
nd straw. The 
ed in each case ; I 
i of grain. This 
>wn separately.

h the average of 
shels per acre in 
the Marrowfat 

rerage than the 
tter adapted for 
of extending an 
i under varying 
others the later 

best satisfaction 
round results in

These fifteen plots were sown in duplicate in each of the past five years. In 1897 the 
grain for this experiment was sown on April 24th on plots 1-100 ot an acre in size. 
Thirty plots were used for this experiment in the past season. The land on which the 
mixtures were sown was comparatively new, having produced only three crops previous to 
1897. The flowing table gives the results of this experiment for 1897, and also for the 
five years in wb'ch this experiment has been conducted.
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tun*. but.

I l «4
41.00
37.37
34.17

bue.

69 43 
55 76 
48.74 
48.76

lb«. tun*.

48 59 
47 23
47.53
40.75

1.93
1.8t>
1.80
1.76

lb*.

19 94 
49.19 
19 94 
48.44

Large plump seed 
Small plump need. 
Shrunken seed .. 
Cracked need.
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grain separator in threshing. The grain was sown on the 24th of April on plots 1-100 
of an acre in size. There was an equal number of grains sown on each plot, namely, 
4,125. In the case of the cracked grains, however, ’.he same weight was used as of the 
large plump.

Yield per acre.
Weight per 

measured bushel.
Grain.Straw.

Selection.

Average 
of 4 years.

| Average 
i if 4 years.

I Average 
of 4 years. 1897.1897.1897.

lbs. tons. bus.bs.

31.71
17.83
17.61

2.0658.01 
67 94 
52.21

r7.63 
57 00 
65.76

Large plump seed 
Small plump seed 
Shrunken seed...

2 28
2.16

The results of experiments conducted for four years go to show that the large plump 
seed produced a larger quantity and a better quality of grain than any of the other 
selections. The average yield per acre of grain from the large plump seed gave 3J 
bushe s per acre more than that from the small plump seed, 7 bushels per acre 
acre more than that from the shrunken seed, and 10 bushels per acre more than that 
from the cracked seed. These results certainly point to the importance of a careful watch 
in the cleaning of seed barley, as it is not an uncommon thing for some of the grain to 
be cracked unless the separator is carefully looked after.

Spring W/ieat. As in the case of barley, an experiment has also been conducted 
for five years in succession by making different selections of spring wheat. Large 
plump seed, small plump, and shrunken seed were selected with great care in each of the 
five years. The grain was sown upon plots one rod square, and the seeding took place 
on April 24th. One-half pound of the large plump seed was taken, the grains were care
fully counted out, and it was found that there were 7,628 in the half-pound. An equal 
number of grains of the "small plump and also of the shrunken were used.

Yield per acre.
Weight per 

measured buehel.
Grain.Straw.

Selectiun.
Average 
5 years.

Average 
5 year*. 1897.1897.

il

per acre less than fn 
yield of straw per a< 
average of the five y 

White Oat». F 
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the same size and si 
selected, the grains 
in the half-pound si 
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Large need....................
Medium seed................
Small eeed .................
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Selection*.
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30 61 
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per acre leu than from the large plump ieed. In weight per measured bushel and in 
yield of straw per acre, the large plump seed has given decidedly the best results in the 
average of the five years’ experiments.

White Oats For four years in succession an experiment has been conducted in which

in the half pound sample. An equal number of the medium sited grains and also of the 
then selected from the same variety of oe.ts, the Siberian variety

April 24th, 1897, on plotssmall sited grains were 
being used in each of the four years. The grain 
exactly one rod square.

was sown on

Yield per acre.
Weight per 

mtanurod bushel.
Grain.Straw.

Selections.
I Average 

4 yeais.
Average 
4 years.

Average 
4 years.

1897.1897.1897.

bu».bus.tons.tons.lbs.
51,88
48.411
40.03

55 91 
61.40 
51.01

1.822 4931 25 
81.00 
29.25

Large seed.. 
Medium seed 
Small seed .

1.792.4011
1 822.41.48

I
Large plump seed produced grain which, in the average of four years, ha. weighed 

about one pound per measured bushel more than the grain produced by either of the other 
selections In yield of grain per acre, it will be noticed that the medium sized seed gave 
the largest yield'in 1897 ; but, when the average of the four years is taken into consider- 
ation, it wiU be seen that the large seed proauced 3.4 bushels per acre more than the 
medium seed, and 11.8 bushels per acre more than the small seed.

Sound and Cracked Peas for Seed. 

common practice among many pea growers to thresh the crop with 
the machine. In many cases more or less of the peas ate cracked in the process of 
threshing. This, of course, does not injure the peas for feed; and, in order to obtain 
definite information regarding the value of the cracked peas for seed, an experiment has 
been conducted for five years in succession, in which whole peas and cracked pees have 
hew sown upon plots side by side, in order to determine whether or not the cracked peas 
would give satisfactory results.

Some people have thought that if one half of the pea did not grow the other halt 
would • butPwePtind that by the time the cracked peas reach the eed soil, the germ is 
usually separated from the rest of the pea. The following table 
of the experiment for the past five years.

It is a

Yield of grain per acre.Yield of straw per acre.

Average 
5 years.

Selection h. Average 
4 years.

1894. 1895. 1897.1892.1897.1892. 1893.

bus.bus. bus.bus.bus.tons.tons.tons. tons.
29.30

9.78
18.8 48.6 33.5

.8 20 0 11.5
26.91.341.68154 1.01Whole i>eas ..........

Cracked peas .... 12.2.59.61.27.86

on plots 1-100 
li plot, namely, 
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Grain.

Average 
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From the above table it will be noticed that in no year did the cracked peas give I 
half so large a yield of grain per acre ae was realized by the game weight of sound peas. wry.
In the average results for five years, the sound peas gave a yield more than three times as '1 fat, about 3-5 of the

h With a small variety
Much interest was taken in this experiment by the farmers who visited the institution • ; *n ^°tar‘°' *”j”r

when the crops were growing on the land. The experiment of each year formed an ’ ' •‘xlienmen 8 on y F
excellent object lesson, and many went away apparently convinced that it was advisable person were sowing 
to feed the cracked peas and sow nothing but good seed. A few peas might easily be E necessary o sow a jo
threshed each year either with the flail or with horses, in order to get seed of the proper ' produce >y wo ms
quality for sowing, and thus prevent a loss of part of the seed and the risk of a poor crop.

As the preceding 
It will be obee

great as that produced by the peas which had been cracked by threshing.

Skli

Pkas—Larue and SmallQSeed.
In 1894 a caref 

spring wheat, and oi 
same size which wei 
was again selected ii 
the following year. 
1895, a similar selec 
again repeated the i 
sown upon plots eac 
grains were used foi 
were, therefore, 4,12 
wheat plot, and 6,61 
As this experiment i 
bas been arranged g 
the different eclectic 

The smallest

In an experiment which has been conducted for two years, by sowing large (teas and 
small peas on separate plots, much interest has been taken. Not only have the peas of 
this selection been sown in the field, but grain of the same selection has been sown in | 
boxes in the experimental building, and the growing crop examined by visitors. When 
grown in the field plots of an exact size were used, and the same number of peas were
sown per plot. It will, of course, be understood that the same variety of peas was used 
in every instance. The following table gives the results of this experiment for 1897, and 
also the avurage results for two years :

Weight per
measured bushel.

Yield of straw 
per acre.

Yield of grain 
per acre.

Selections.
Average 
2 years.

Average 
2 years.

Average 
2 years.1897. 1897. 1897. years.

grains. The followii 
» oats, as the experin 

and small-sized grail
table.

lbs. lbs. bush.tons. bushtons.

Large peas 
Small peas

80 6 59.5 1.63 1 14 33.5 26 2 
22 658.5 58.7 1.48 1 04 38.1

I

It will be noticed that in every instance large peas have given better results than 
small peas. In yield of grain per acre, large seed has produced an average of 3.5 
bushels per acre more than the small seed. In 1897, the yield was even more marked, 
being 5.4 bushels per acre in favor of the large seed. It will also be noticed that large 
seed produced grain which weighed nearly one pound per measured bushel more than 
that produced by the small peas.

Selection.

Seed Peas Injured by the Weevil.

As the ravages of the pea weevil have become veiy extensive in some parts of 
Ontario, especially in the western portion, experiments have been conducted to find 
the value of peas for seed which have been injured by the pea weevil. Although some 
experimental work has been done in the plots in determining the comparative yields, we 

give in the following table simply the percentage of germination of the injured peas.

Large plump. 
Small plump. 
Shrunken....

I - „ The reader will
plump seed produce 
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plump seed 
the small plump see
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l.arge vari- 

Marrow-
Small vari
ety Golden 
Vine, aver
age 3 teste.

Average 
large and 

•mall varie
ties, 6 tests.

et yPeas injured by weevil. fat. average 
3 tests. Selei

In the years II 
with Joanette oats 
light colored seedsPercentage that grew................

Percentage that did not grow
41 2713

7359 87

,

m'mi■

*

V

---
_--

---
---

---
-

■f
t*

.
■r
r-



968 I 1,043 
1,137 I 1,147 
1,161 I 1,306

1.309
1,292
1.434

621
724
842

Large plump.
Smut! plump..............
Shrunken....

- „ The reader will notice from the preceding table that in every instance the large
plump seed produced the largest seeds, with but two exceptions, these being with oats 
in 1896 and 1897, when the medium seed produced a little larger grain than the large 
plump seed With but one exception shrunken seed produced smaller grains than 
the small plump seed. The exception was that of spring wheat in 1897.

Selection of Seed Oats fob Five Years in Succession.

In the years 1883, 1894, 1895, 1896, and 1897, an experimenv has been conducted 
with Joanette oats by selecting large plump well developed seeds ; i ight weighing and 
light colored seeds ; and also seeds from which the hull had been removed by the separ-

some parts of 
ducted to find 
Although some 
ative yields, we 
jured peas.

vari- Average 
>lden large and 
aver- «mall varie- 
teste, ties, 6 tests.

27I
73r

As the preceding table gives the results so clearly, but few comments are 
wry. It will be observed that in the case of a large variety of peas, like the Marrow
fat about 3-5 of the peas which have been injured by the pea weevil do not germinate 
With a small variety of peas, such as the Golden Vine, which is used very extensively 
in Ontario, the injury is even more marked, as in the average of the three years 
exiieriments only 13 per cent, of the pets which contained the-weevil grew. Thus if a 

sowing weevily seed of the Golden Vine variety of peas, it would be 
about 15 bushels per acre in order to get as many plants as would be

necee-icked peas give 
of sound peas, 

l three times as

I the institution 
ear formed an 
t was advisable 
night easily be 
1 of the proper 
of a poor crop.

person were 
necessary to sow 
produced by two bushels per acre of good sound seed.

Selection of Seed for Four Years in Succession.

In 1894 a careful selection was made of different qualities of seed of barley, 
spring wheat, and oats. The selections made were sown on plots of exactly the 
game size which were situated side by side. From the crop produced in 1894 seed 
was again selected in the same manner and was sown on similar plots in the spring of 
the following 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 
«gain repeated the next year, and the different selections of seed thus secured were 
gown upon plots each of which was one rod square. Exactly the same number of 
grains were used for the plots in the experiment with each class of grain. There 

therefore, 4,125 grains sown on each barley plot, 7,268 grains sown on each spring 
wheat plot, and 6,659 grains sown on each oat plot in the spring of the present year. 
As this experiment is specially concerned with the quality of grain produced, a table 
has been arranged giving the number of grains per ounce in 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 means, of course, the largest sized 
grains. The following table does not indicate the exact selection made in the case of 
oats as the experiment in this case was with large plump grains, medium-sized grains, 
and small-sized grains. This fact should be considered when examining the following 
table.

large jieas and 
,ve the peas of 
i been sown in 
isitors. When 
;r of peas were 
f peas was used 
t for 1897, and

wi-re.

Yield of grain 
per acre.

Average 
2 yearn.1897.

mab. bush

33.5 26 2 
22 638.1

Average number of grains tier ounce of crop.

ter results than 
average of 3.5 
n more marked, 
iticed that large 
shel more than

Oats.Spring wheat.Barley.
Selection.

1896. 1897.
3rd yr. 4th yr.

1896.
3rd yr.
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1896.1895.

2nd yr. 3rd yr.

781tiOO
844 '

897
704
807

1896.1897.
4th yr. 2nd yr.

1,143949
1,1611,112

M 1,196

1896.1897.
4th yr. 2nd yr.
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II*. bu». bu-.
«7 3 53.434.8Dark plump

Light............
Hulled ........

32.4 0 60.9
38 0 4 57.4

49 3
37.9

In the results, which are presented in the tabulated form above, it will be seen that 
the comparative size of the grains produced in the fifth year from the selection of seed, 
the comparative weight per measured bushel for the first, second, third, fourth and fifth 
years of this experiment, and the yield of grain per acre for the first, second, fourth, 
and fifth years, are given in detail. Owing to some trouble from the sparrows destroying 
a small amount of grain after it was cut in the summer of 1895, the yields were not 
given for that year.

On an examination which was made of the comparative size of kernels produced 
in the crop of 1897, it was found that 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 there were a greater number of hulled grains 
from this selection than from any of the others in the crop of 1897. In weight per 
measured bushel, the large black seed produced a crop in 1897 which weighed 2.4 
pounds more than that from the light seed.

At first sight it is a little surprising that the hulled seed produces a larger yield of 
grain per acre than either of the other selections in 1897, while it gave a less yield per 

than the dark plump seed in each of the other years. It is only well developed seed, 
having a large kernel and thin hull, that will be hulled in threshing, it will be noticed that 
in 1896 the quality of oats was exceedingly poor, as the weight per measured bushel was 
less than 28 pounds in every case. It is quite protiable that the oats in that year, which 
became hulled in the process of threshing, possessed a larger and plumper kernel than 
those with the hull on and which were selected with the naked eye from the crop pro 
duced from the dark plump seed. As the removal of the hull from the oats does not 
necessarily injure the germinating qualities of the grain, I think it can be easily!seen 
why it would be quite consistent that the hulled gram would produce a larger yield than 
the other selections in 1897.

acre

Spring Grain—Diffbrknt Dates of Seeding.

For six years in succession, barley, spring wheat, and oats, and for five years in 
succession, peas, have been sown on three different dates, beginning on April 21st .and 
ending on May 10th. The experiments were conducted in duplicate in each case. I hi 
plots in every instance were 1/100 of an acre in size, and the seeding was done broadcast

I be. lb».

34.5 32 9
81.132 8

34.9 33 4

ibt.

32 3
30 2
33.8

1.302
1,418
1,402

April 21 22 
May 1-4 .. 
May 9 10 .
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ator. The experiment was started in the spring of 1893 by selecting seed from the 
general crop of tne Joanette oats of the previous year. The selection made in each of 
the following years was from the product of the selected seed of the previous year. The 
size of the plots used for the experiment was one square rod in every instance. 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 experiment has been eon 
ducted.
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the yield of straw a 
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ton», tons, ton» tans. bu».

Avenge yield of g ram 
per acre.

Average yield of straw 
per acre.

lbs.

3304
31.58
29.17

lb». lbs.

58 63| 59.22 
59.90 58.66 
60.39, 57 '■!

lb».

60 08 
48 43 
46 09

April 21 22 ...........
May 1-4................
May 9 10..............

Date of Heeding.

bus. bus. bu».

32.75 17 80, 71.95
31 421 14 40 «3 86 
38 46 10.52 : 53.48

1896.
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I of grain per acre.

1894. 1897.

bus. bu».

67 3 53.4
60.9 49 3

57.957.4

Yield of grain per acre.Yield of straw per acre.

Methods of weeding. Average, 
4 yeais.Average, 

4 years. 1897.1897.

bui.bus.tons.tons.
42.37
43.13

10.63
27.03

1.691 21Bn isduasted 
Drilled....... 1.621.24

As this experiment has extended over a period of five years, the results should be 
of value in regard to the sowing of the leading kinds of grain at different dates m the 
spring of the year in a climate somewhat similar to that in which the experiment was 
conducted. If the results from early sowing appear to be more satisfactory than those 
from later sowing, by an increase in yield and quantity of grain in the county of Welt- 
ington, it is quite likely that the same will hold good in other sections of the Province, 
although the exact dates may not be the same in all casas. In average weight per mea
sured bushel it will be seen that the barley, spring wheat, and oats produced the heaviest 
„rain from the seeding of the first date ; the second heaviest grain from that of the 
second dute ; and the lowest from that of the third date. In the case of peas, however, 
such was not the result ; but exactly the reverse was true. As the season advanced from 
April 24th to May 10th, the quality of the peas improved.

In the yield of grain per acre, the results are very interesting, as they show decidedly 
the best returns from the first date of seeding, In the case of peas, however, the yield 
from the second date is not much in advance of that produced from the first date of seed
ing. sad it will be noticed that the grain from the second date averages 1.3 pounds per 
measured bushel more than that from the first date. Ts'ring all things into consider- 
ation, it will be seen that oats, spring wheat, and barley give decidedly the best results 
from the earliest dates of seeding, while in the case of peas the returns were about 
equal for the first two dates ; but those for the last date were not quite so good, lfie 
reader will observe that there were only about nineteen days between the first and the 
last date of seeding, but there was a decrease of about twelve bushels of barley, lour 
bushels of peas, seven bushels of spring wheat, and eighteen bushels of oats per acre from 
the last date of seeding as compared with the first.

Drilling versus Broadcasting. The following is a summary table which gives the 
average results of sowing peas, wheat, oats, and barley with the grain drill and by hand 
in each of the past four years. The experiment was conducted in duplicate in each of 
these years. The plots were 1/100 of an acre in sizi in every case.
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In the average results given in the above table for oats, spring wheat, barley and 
peas, it will be seen that in yield of grain per acre the drilled seeding gave about three 
pecks per acre more than that which was sown broadcast with the hand. It should be 
clearly understood that the land was in a good state of cultivation. Had the soil been 
in a poor state of cultivation, it is quite likely that the results would have been more 
marked between the two methods of seeding. In connection with the results of the 
foregoing summary report, the reader should also study the results of sowing the different 
classes of grains by the drill, and by hand, on each of six difierent dates, 
will be found after the variety test of each class of spring grain.

Test of Varieties 
competition in plots i 
been grown for seve 
for four years, five f 
in 1897 tor the first 
on the flat in rows 
three rows of each v 

thinned to a d
These results

were
required until the ti 
was kept comparatiExperiments with Potatoes and Field Roots.

The experiments with potatoes and field roots in 1897 were conducted in the north
western section of the experimental grounds. The land on which the po 
situated sloped gently to the north-east, while that occupied by the field i 
gentle southwesterly slope. The land had a grain crop in 1896, and was manured at the 
rate of twenty tons of farmyard manure per acre in the spring of 1897, previous to the 
planting of the j>otatoes and the sowing of the roots. The ground was plowed in the 
autumn of 1896, and was thoroughly worked in the spring of the present year. For the 
variety experiments, the plots were 1-100 of an acre in size ; but, for the experiments 
with difierent methods of cultivation, the plots varied somewhat, according to the indi ■ 
vidual experiments. Under the heading of “ Roots,” experiments were conducted with 
fall turnips, swede turnips, mangels, sugar beets, carrots, parsnips and kohl rabi. The 
number of plots devoted to the root experiments was about equal to that devoted to the 
expérimente with potatoes. The germination of the seed in 1897 was quite satisfactory 
throughout.

ta toes were 
roots had a

Varietie

Grown for sex
1 Hartley’s Bronze To
2 White Swede..........
3 Skirving’s Swede ...
4 Budlong White....
6 Knowheld ................
<i P. W. A Co.'» Impel
7 Our Selected Purple
8 Carter’s Imperial H
it Green Top........!..

10 Weettmry’s Improve
11 Sharp'» Improved..
12 Hazard’» Improved
13 Sutton’s Champion
14 Hast Lothian ........

Potatoes.

Fourteen experiments were conducted with potatoes in 1897, and were as follows :
1. Comparative test of 194 varieties.
2. Early varieties most suitable for home use and for market.
3. Depth of planting tubers.
4. Different methods of preparing seed.
5. Selection of seed for four years in succession.
6. Planting sets of different sizes with one eye in each set.
7. Planting sets of equal size having a varying number of eyes in each set.
8. Influence of plaster and lime when sprinkled on freshly cut potatoes for seed.
9. Planting potatoes on the same day as cut and at four days after cutting.

10. Planting single eyes from different parts of seed tubers
11. Submitting seed to different exposures for three weeks before planting.
12. Methods of cultivation.
13. Treatment for the potato beetle.
14. Application of thirteen kinds of commercial fertilizers for six years in 

cession.
As several of these experiments have now been conducted for four, five, six and 

seven years in succession, much valuable information has been obtained. But as our 
report is to be completed one month earlier than usual this year, it is considered advis
able to retain for more complete preparation the results of the experiments with potatoes, 
which will likely be presented in bulletin form at an early date.

15 King of the Swede»
16 Highland Prize, P.
17 Carter’s Prize Winn
18 Hall’» Weetbury ..
19 Bangholm ..............
20 Laing'sImproved..
21 Drummond’s Imper
22 Marquis of Lome, 1
23 White Sweet Russi
24 Royal Norfolk, P. '
25 Marshall's Purple '
26 Mast on'» Purple Tr 

Eleph
28 White Rock .
29 Ashcroft’s Purple 1

Grown for i

27 Carter’» ant.

30 tjueen of Swedes .,
31 Laidlaw’s Improve
32 Crimson King ....
33 Shamrock ..........
34 Rennie’s Prize Pur
35 Aroostook Ruta Be
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tone.

21.11 
1988 
19 81 
1944 
1941 
19 30 
19.04 
19.00 
18.75 
18 03 
18.59 
18.59 
18.53 
18.28
18.24 
18.18 
18.13 
18.13 
18.06 
1799
17.86
17.86 
17.74 
17.63 
17.56 
17.48 
17.22 
17.18
15.24

20.79 
30.73 
20 08 
20 03 
19 96 
18.03

lbe. to a.ton*.tone.
5 925 40 2.10 28.65

1.81 19.45 7.21
7 26 1.95 21.90

1.80 20.50 4.14
1.98 20 20 6 61
1.82 19 10 6 43

4.65 1.69 , 17.86
1.88 16.90 6.37

6.60 1.88 20 75 6 77
1 65 ; 15.60 6.17
1.63 16.85
2 02 i 18.20 5.62
1.77 16.55 6 26
1.75 1 19.10
1.72 19 66 5 67

4.80 1.79 18.75 6.74
1.66 11.80 6.76

4.16 1.77 18.56
1 87 16 60 6 88
1.82 | 20 60
1.60 16.65 , 5.60

5 30 2.04 22.15
2.06 20.16 6.95

6.00 1.89 20.46
9 50 1.46 ' 13.96

1.76 I 18.70 6 63
4 20 1.69 ! 16 00 6.86
4 06 « 1.78 20.16 I 5.10
8 90 2.11 I 14.25 ! 4 71

6 30 6 46
3 00
6 05
6 15

5.32
6 20

5.00
5.644.60

5.45
4 15

6 086 00 
4.50

3 15
4.94

I 80
5.845.15

5.20
6 81

6.90 6 n
6 25

4.00

Varieties.

Grown for seven Years :
1 Hartley’s Bronze Top ............. ........
2 White Swede.............................................
3 Skirving’s Swede.................. ...............
4 Budlong White......................................
6 Knowheld ...............••••••••••■•• •••
6 P. W. 4 Co.’* Imperial Prize P. T....
7 Our Selected Purple Top......................
8 Carter’» Imperial Hardy ....................
9 (îreen Top....... !....................................

10 Weathury’e Improved...........................
11 Sharp’s Improved..................................
12 Hazard’» Improved .............................
13 Sutton's Champion...............................
14 East Lothian ........................................
16 King of the Swedes...............................
16 Highland Prize, P. T............. ...........
17 Carter’s Prize Winner..............
18 Haifa Weetbury ......................
19 Bangholm ................................
20 Laing’sImproved..................
21 Drummond’» Imperial..............
22 Marquis of Lome, P. T...........
23 White Sweet Ruaaian..............
24 Royal Norfolk, P. T ............
tfp Marshall’s Purple Top ...........
20 Maston’s Purple Top ...............
27 Carter’s Elephant................... .
28 White Rock ...........................
29 Ashcroft's Purple Top ...........

Grown for six Y ears :
30 tjueen of Swedes........................
31 Laidlaw's Improved ................
32 Crimson King...........................
33 Shamrock .................. • •............
34 Rennie’s Prize Purple Top ....
35 Aroostook Ruta Baga................

Average results for number 
of years grown.Results for 1897.

187FIELD EXPERIMENTS.

Swede Turnips.

Tut of VarietUt. In 1897 seventy-nine varieties of Swede turnips were grown in 
competition in plots in the experimental department Twenty nine of these varieties have 
been grown for seven years in succession, six for six years, eleven for five years, thirteen 
for four years, five for three years, and nine for two years, and six varieties were grown, 
in 1897 for the first time. Seeding took place on the 20th of June. The seed was sown 
on the flat in rows 26 2-5 inches apart. The rows were four rods long, and there were 
three rows of each variety. When the plants reached about two inches in height they 
were thinned to a distance of ten inches apart in the rows. The land was cuHiyated as

too large to allow the cultivation to continue. The landrequired until the turnips were 
was kept comparatively flat throughout the season.
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21

91
98

98
96

1.81
1.70
1.89
1.53
1.56

tun». ton»

22 13 
21 HI
20.32 
I9.N7 
19 85 
19 73 
19.48 
19.06 
18 05 
17.97 
17.18

21.31 
20.52 
19.82 
19.81 
19 49 
19.33 
19.08 
IN 90 
17.88 
17.43 
17 11 
15.85 
13.27

'

Average reeulte for number U 
year* grown.

Varieties.

19 !
17

1 97

Grown for five Years :
36 Kangaroi................................
37 Improved Long Island ..
38 Jarman’s Improved King
39 N. B. & G. Co’». Prize W
40 Scotch Champion...............
41 Maule’s Heavy Cropping
42 Bloomsdale ........ •...............
43 Jumbo, or Monarch...........
44 Hurst’s Monarch...............
45 White French...................
46 Thorp’s Improve! Shipping........

Grown for four Years :
47 Buckbee’s Giant .............................
48 Dreer’s Improved Purple Top ...
49 New American Yellow ................
60 Mammoth Russian .........................
51 Halewood’s Bronze Top................
62 Keith’s Green Top .........................
53 Skirving’s Liverpool.......................
54 Improved American Purple Top.
55 Crosse’s Improved .........................
56 Sweet German .................................
57 Burpee’s Breadstone .....................
58 Burpee’s Improved Purple Top
59 American Breadstone........

of West P.T 
inner ..........

Results for 1897.

4 inches 
8 inches 

H 12 inches 
16 inches 
20 inches21.88 g 

23.73 I 
23.50 I
22 85 i .
22.03 light, being about f

1’’ i there is not much 
I thinnings of four ai 

19410 I eight to twenty inc 
almost four tons ol 
the thinnings of ti 
average yields of a 
tance between the 
acre decreased, but 

Different Diet 
drills twenty, twen 
1893, 1394, 1896 a 
in the row when tl

It will be seei

23.10 
21.40 
20.35 
17.95 I 
16.15 I 
16.05 I

2.01
1.94
1.86
1.74
1.56
1.53

2.28
2 19 I
2.03
2 13
2.07
1.94
1.87 !
1.74
1.83

In the table on n 
the average weifj 

are given for 1897, an 
on the experimental j 
amount of tops produ 
gave as high as nine 
Mtnilar conditions, ga 
duced roots which avi

acre,

average roots were ] 
Improved Purple To 
•27.85 tons of roots p< 

The reader’s atl 
hand side of the tab! 

I that each variety ha 
| mentioned in the list 
I referred to.
I the list, with an avei 
I varieties tested for i 
I place as a large yi« 
I fourths as large a yii 
I next to it in yield 
I Top in the average i

Thinning Plant 
I in succession, in w 
I between the plants 
i each of these years.
| which this experime 

had been tak<

From 1

crops
any farm-yard man 
two inches high and

Distance between rod 
in the drill.

Swede Turnips—Continued. ,

66 Simmer’s Champion Purple Top..........
61 Perfection Purple Top...........................
62 White Giant Purple Top ......................
63 Mammoth Siberian...................................
64 Pearce’s Standard ...................................

Grown for two Years :
65 Sutton’s Magnum Bonum......................
66 Gloucester White Fleshed G. T..........
67 Improved Purple Top Yellow...............
68 Lord Derby Green Top ...........................
69 Mammoth Clyde P. T ...........................
70 Evans’ New Ontario P. T......................
71 Evans’ Improved Monarch or Elephant
72 Sheppard’s Golden Globe .......................
73 Fettercairn Green Top ...........................

Grown for one Year :
74 Vaughan’s Improved...............................
76 Myer’e Purple Top Beauty ..................
76 Kinaldie Green Top .......................
77 Webb’s Giant King...................................
78 Dakota Gem...............................................
79 Vick’e Imperial P. T...............................

Grown for three Years :

188 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.
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?ARM. 189field experiments.

In the table on results of Swede turnips, it will be noticed that the yield of tops per

•27.85 tons of roots per ac-e respectively.

',a.f Ur,,e yidder. A few varieties have given an average of only about three-

Top in the average of seven years.

S? Kii" £Æt£ KSTJ^VTirS £S ME
hw~ .b« pi»« i%,^?‘,h.^r^rTU“rl^-"..dlTrJaïï

^ffaErato^ftr:sssrs,s?,r«S
ÏÏ*.™-,.rd ».»»« or cmmercfl Wilke» The pl»t. ..re ihm-.d when .tat 
two inches high and were left at the distance required.

Bsult* for number cf
earn grown.

the column of figures at the right

lba.

33.13 
31 Ml
ao.ai
ii.i?
I'.i n ;,
1» 73 
ltUM
I turn 
18.65 
17.117 
I7.IM

2.

1.
1.
1.
1.
1.
1.
1.

21 31.31
01 30.53
02 I #.82
ill Ml. Ml
!IM MU 0
OH 10.33

1.88 10. OM
1.98 18.90
l.Sl 17.MM
1.70 17 43
1.6!» 17.11
1.53 15.8»
1.58 16.37

Yield of Roots per acre.Average weight per root.Yield of Tops per acre.
Distance between roots 

in the drill. Avcrtge 
6 years.

Average 
6 years. 1897.Average 

8 years. 1897.1897.

1. tons.lbs. tons.lbs.t, ,ns.19 tons.1.
17 17.30 

17.58 
15 58 
15.35 
13.53

1. 13 03 
13 93 
11.28 
11.70

.77.536 622.901. 4 inches 
8 inches 

12 inches 
16 inches 
20 inches

1.411.035.013.031. .831.384.662.35
1.793 872.23 9.981.853.931.90

31 MM
33.73 
33.50 
33 8» 
33 03
31.73 
5ÏÎ.I3 
ill. 13 
19.00

Tt will be seen from the foregoing results that the crop in 1897 was comparatively
light being about four tons per acre less than the average yields for six years. Although 
light, being anou 1 . , yield of roots per acre produced from the

decreased, but the average weight per root increased.
Different Distances Between the Drills. An experiment in sowing Swede turn,ps m 

drills twentv tw/ntv-six and thirty-two inches apart was conducted in duplicate in 1892, 
1KQ3 1M4^189C and 1897 The roots were all thinned to a distance of ten inches apart 
n the row’when they were about three inches in height. The character and prépara

1
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G
Milk Globe.........
White Egg.........
White Lily .... 
Early La Crosse
All Gold .........
Orange Sweet ..

(
Imperial Green G 
Purple Hybrid ..

c
Cow Horn.........
Jersey Lily .... 
Yellowstone .... 
Green Barrel.... 
Early White Moc 
Sutton's Imperial 
White Flat Outcl 
Jarman’s Si-lectei 
White Six Weeki 
Extra Early Mils 
Yellow Montgom 
Jarman’i Improv 
Amber Globe ... 
Dale’s Hybrid .. 
Fosterton Hybrii 
Carter’s Champic 
Seven Top .........

Or
Jersey Navet.... 
Greystone Inn 
Purple Top M 
Early American 1 
Early Purple Top 
Pomeranian Whit 
Reil Globe Norfol
Whitestone.........
Red Top Strap Li 
Orange Jelly.... 
Yellow Aberdeen 
Yellow Aberdeen

uoi
am

c
11 | Long Tankard .
12 Sutton’s Favoriti 
43 Sutton’s Perfecti 
14 Y ellow Finland

C
38 ] Red Top White l
39 Our Selected Wh
40 Yellow Globe .

45 White Top Strai 
16 Large White Nc 
47 Sutton’s Purple '

lbs. tons.
20 inches ... 
20 inches .... 
32 inches ....

1 48 17.97 
10.89 
15 70

1.74
2.20

As the soil for this experiment was somewhat different from that used for the 
experiments of thinning Swede turnips at different distances between the plants 
in the drill, and as it received a dressing of twenty tons of farmyard manure per acre in 
the spring of 1697, it will be seen that the yields per acre for this test are about three 
tons per acre larger than those of the previous experiment. Although the drills twenty- 
si* inches apart gave a slightly larger yield per acre than the drills twenty inches apart 
in 1897, still, in the average results for six years, we find that the drills standing twenty 
inches apart gave about one ton per acre more than the drills placed twenty-six inches 
apart, and over two tons per acre more than those situated thirty-two inches apart.

Fall Turnips.

Test of varieties. Tn 1897 there were forty-seven varieties of fall turnips grown 
in the comparative test in the experimental plots. This class of roots is frequently 
called soft turnips, or white and yellow fleshed turnips. The land upon which this 
experiment was conducted in 1897 might be termed an average clay loam which produced 
a grain crop in 1896, and had no manure of any kind since the spring of 1895. The plots 
were 1-100 of an acre in size. Each plot consisted of three rows, four rods in length, 
the rows being 3 1-3 links (26 2-5) inches apart. 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. At the time of harvesting, they were immediately weighed on being pulled.

In the month of July, 4.8 inches of rain fell, and in August 3.4 inches. These 
two very wet months, the land being soaked with water nearly all the time. Hence, it 
proved to be an unfavorable season for the production of healthy turnips of the fall 
varieties. Many of the roots were badly decayed. But as the land was very uniform 
throughout, and as all the varieties were subject to the same detrimental conditions, one 
of the most interesting and valuable results of the experiment for the past year is the 
record of the ability 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. The 
number of roots which had not rotted at the time of harvesting was again counted, and 
the percentage of decayed roots was calculated from these notes. This information is 
given in the left hand column of results in the following table. It will be seen that the 
Cow Horn, Early American Purple Top, and the Yellow Stone were the only three 
varieties in which upwards of ninety per cent, of the roots were comparatively sound. 
In the case of Pomeranian White Globe, Early La Crosse, Yellow Globe, Yellow Aber
deen Purple Top, and Red Globe Norfolk Varieties, the portion of the roots not rotten 
when harvested was less than twenty per cent. As the rotting of the roots did not 
naterially influence the average size of the sound roots, good information in regard to 
the size of the roots of the different varieties is also given. In the following table it will 
be observed that the Jersey Navet, in the average of seven years’ experiments, has 
produced roots which have given an average of 2.38 pounds apiece.

were

ton*

16.29 
16 56 
15.55

190 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

tion of the soil, including manuring, etc, was the same in 1897 as that mentioned in 
the experiment with the varieties of Swede turnips. The seeding was done on J une 
28th. There were ten rows in each plot, the rows being two rods in length.

Average weight per root. Yield of Route per acre.
Distance between drille. Average 

6 year#.
Average
6 yearn.1896. 1897.

Yield of Tops per acre.

Aierage 
6 years.1897.

tons. tons.

4.06 5.15
3 77 4.98
3 82 4 89
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70
.51

1.43

11m.

08
I 9»
1.93
1.01
1.86
1 85
1 85
1.71
I 70 
1.66 
I 57

49
1.S9

.19

.01

I «I
1.43
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Grown for seven Years :
Jersey Navet.............................
Greystone Improved ..............
Purple Top Mammoth ........
Early American Purple Top.. 
Early Purple Top Munich ... 
Pomeranian White Globe ....
Red Globe Norfolk.................
Whitestone.................................
Red Top Strap Leaf...............
Orange Jelly.............................
Yellow Aberdeen Purple Top 
Yellow Aberdeen Green Top

Grown for six Years :
13 Imperial Green Globe
14 I Purple Hybrid..........

Grown for five Years :
Oow Horn ...
Jersey Lily .
Yellowstone .

1 Green Barrel
Early White Model.................. ..........................................................
Sutton's Imperial Green Globe ........................................................
White Flat Dutch Strap Leaf................ .........................................
Jarman's Selected Green Globe........................................................
White Six-Weeks .................................................................................

| Extra Early Milan................................................................................
| Yellow Montgomery ............................. . . .........................................

Jarman’i Improved Green Top Scotch Yellow.............................
Amber Globe...........................................................................................
Dale’s Hybrid .......................................................................................
Fosterton Hybrid ............................................. ................................
Carter’s Champion Green Top Scotch or Aberdeen Hybrid .... 
Seven Top ................................................................................................ i

Grown for pour Years :
Milk Globe 
White Egg 
White Lily 
Early La C 
All Gold .
< )range Sweet

roese

Grown for three Years:
38 | Red Top White Globe ..
39 Our Selected White Globe
40 Yellow Globe ...................

Grown for two Years :
41 Long Tankard ......................................... .
42 Sutton’s Favorite Purple Top Yellow Hybrid
43 I Sutton's Perfection Green Top Hybrid..............
44 Y ellow Finland ....................................................

Grown for one Year :
45 White Top Strap Leaf ....
46 Large White Norfolk..........
47 Sutton’s Purple Top Scotch

at used for the 
reen the plants 
inure per acre in 
. are about three 
he drills twenty- 
nty inches apart 
standing twenty 
wenty-six inches 
aches apart.

tons.

17.97
16.89
15.70
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Fall Turnips.—Continued.a at mentioned in 
as done on J une
gth.

Average weight 
per root.Percentage

of roots not___
rotten when 

crop was 
harvested.

I of Resits per acre.
Varieties. Average for 

number of| 
years 

grown. .
Average 
6 yeaie.

1897.97.
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AGRICULTURAL COLLKOK AND EXPERIMENTAL FARM.102

Thinniny Plant* in the Drills. This experiment has now been conducted for six 
years in succession, and consists in growing fall turnips in drills, having the rcots 
thinned to the distances of four, eight, twelve, sixteen, and twenty inches apart. The 
experiment has been conducted in duplicate in each of the six years. The plots were 
exactly 1-100 of an acre in size, there being six rows each two rods long in every plot.

As can be seen in 
I liar. As the distance 
■bat there is at the satn

Test of Vnrietiee. 
mangels were grown ir 
been grown for seven ; 
lour years, two varieti 
fix varieties were gri 
town in lire past year 
twenty tons per acre | 
uni was thoroughly w 
ing of tho mangels t< 
good indeed. The 8( 
level throughout the 
they were thinned to 
oi each variety four r 
making 1-100 of an a<

Yield of route per acie.Average weight per root.Yield of I ups |mt acre.
Kim, »

Distant'» between the 
plants in the dril’e. Average 

f! years.
Average 
6 years.

Average 
6 years.1897. 1897.1897.

lbs. lbs. tons.tons. tons.tons.

0.r>24 inches............
8 inches............

12 inches............
16 inches ..........
20 inches............

0.974.30 7.18
6.42
6.00

16 80 
17.no 
14.9f> 
13.80 
13 66

23 22 
22 70 a 
21 31 
20. «2 
IN. 80

1 27 1.744.26
1.IW 2.463 30
1.942.76 6.84 3 06

6.68 2 09 3.368.26

The reader will notice the uniformity in the results in the foregoing table. By I 
examining the column which çives the average results for six years, it will be seen that j 
there is a gradual increase or decrease in every instance. In yield of tops per acre, the i 
largest amount was produced from the roots which were four inches apart. In yield per j 
acre of the roots, the highest record was also made by plants situated four inches apart in j 
the drills. There was a gradual decrease in yield as the number of roots became less, j 
until in the case of those which had been thinned to twenty inches apart, the yield was j 
only 18.8 tons per acre. In regard to the average weight of the individual roots, however, 
it will be seen that the roots having the greatest amount of room were decidedly larger j 
than those situated closer together. The results go to show that both the size of the j 
roots and the yield per acre can be regulated by the distances apart that the plants are 
allowed to remain on the land. If the farmer has plenty of land and a small amount of I 
help, it might pay him best to grow large roots even if he should obtain a smaller yield.
If, however, he has a fair amount of assistance and wishes to crop his land heavily, he I 
will obtain a larger yield of roots per acre, and also a larger percentage of dry matter in 
the roots, by having them closer together on the land, providing he keeps within the 
limits of this experiment.

Different Distances Between the Drills. An experiment in sowing fall turnips 
twenty, twenty-six, and thirty-two inches apart has been conducted for four years in | 
succession. In 1897 the seed for this experiment was sown on land which had not been 
ridged. The chaiacter of the soi’, method of cultivation, etc., was similar to that described 
for the different varieties of Swede turnips. When the plants were about two inches 
high, they were thinned to a distance of ten inches apart in the drills.

Vnri

Grown ifor e
I. r.van.i' Improved Mai 
S. Simmer's Improved M 
,H Steele’s Long Red 8e 
4 i ‘.liter's Champion Y
5. Norbitan (liant (long
6. Klvetham (long red).
7 Kiffel Tower (long re< 
B. Yellow Obendorf (inti
9 Carter’s Mammoth Li

10 Yellow <)val-»h»|ied (
11 May’s Mammoth Loi 
12. Oblong Giant (yellow 
13 New 6! inarch (long n 
14. Ooli usai Long Red
l.r> Chirk Castle (long rei 
III. Giant Holstein (long 
17 Mammoth Red (inter 
li> Mammoth Golden Gi
19. Red Globe ........ ..
20. Carter's Warden Oral
» Yellow Globe ..........

122 ( 'lark’s Devon Orang
123. 1 oilrien Tankard ....
124. Kieher Hobb'a Orang 
I !f'. Kinver's Yellow Glol
lit. Long Yellow............
127. Ol .long Giant Red ..

Grown foi

Yield of root per 
acre.

Distance between drills.
Average 
4 years.1897.

ton».tons. $. Sutton’» Mammoth I 
19. Canadian Giant (lonf 
SO Gate Pint (long red) 
11 Di ck’s Champion Gli 
S. Berkshire Prize Yell 
33. Sutton’s Ye'low Inte 
k Sutton’s Golden Tan

16 98 22.88
16.18 22.14
14.42 20.8

20 inches 
26 inches 
32 inches

IB A.C.

Yield of tops per Average weight 
per r.*it.acre.

Average 
4 years.

Average 
4 years. . 1897.1897.
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'ARM. mFIELD EXPERIMENTS.

onducted for six As can be seen in the foregoing table, the résulta of this exp< riment are quite regu 
laving the roots 1 ^ M the digtanc„ iwtween the drills increase, the yields of roots per acre decreases, 
:hes apart. lh«. 1 y, at the time an increase in the average weight of the individual roots 
the plots were ■

>K in every plot. I Mahoeia

T>»t of VnrirtU*. Sixty-two varieties of the long, intermediate and globe classes of 
1 mangels were grown in plots side by side in 1897. Of this number, twenty-seven have 
| been grown for seven years in succession, seven varieties lor six years, five varieties for 
1 four years, two varieties for three years, and four varieties for two years; and in 189, 
I si varieties were grown for the first time. The land on which the mangel seed was 
*• town in the past year was quite uniform throughout, and was manured at the rate of 
I twenty tons per acre previous to planting. The soil was plowed in the autumn ol 1896, 

mil was thoroughly worked on the surface in the spring of the present year. The seed- 
ing of the mangels took place on the 7th day of May, and the germination was very 

I rood indeed. The seed was sown on the level and the land was kept comparatively 
"level throughout the season. When the young plants were about three inches in height, 

they were thinned to a distance of ten inches apart in the drills. There were three rows 
ol each variety four rods in length, and the rows were situated 2G 2-f> inches apart, thus 
making 1-100 of an acre devoted to each variety.

I of roots |ier acre.

Average 
6 yearn.117.

ton*.ns.

HO 83.32
23.70
21.31
20.02
IH.NO

r*
9f>
HO
«I

;oing table, liy I 
will be seen that j 
>ps per acre, the I 
t. In yield per I 
r inches apart in j 
oots became less, j 
rt, the yield was 
1 roots, however, 
decidedly larger 1 
the size of the 

it the plants are 
small amount of 
i a smaller yield, 
land heavily, he I 
of dry matter in 
keeps within the M

IAvéra»* reunite for num
ber of year* grown.Ivv-ultH for 18V7

—

tiVarieties.

n ÏV
s ri < *

lh. I ton*.lb. I ton*. ton*.Grown .for seven Years:
I. r.vana’ Improved Mammoth Saw-kg (long red |. 
!. Simmer’s Improved Mammoth (long red I
S Steele’# Long Rod Selected................ .....................
4. Carter’* Champion Yellow Iutermedi te.
5. Norbitan Giant (long red)................................... ..
6. Elvetbam (long red)......................................................
7. Eiffel Tower (long red) ... .....................................
8. Yellow Obendorf (interme iate).............................
9 Carter’* Mammoth Long Red..

10 Yellow Oval-*haped Giant
11 May’s Mammoth Long Red ..
12. I ihlong Giant (yellow) .............
13 New 1C inarch (longred) ..........
II. Coloswal Long Red .............
15 Chirk Ca»tle (long red) ..
16. Giant Holetein (long red)
17. Mammoth Red (intermediate).............. ................
18 Mammoth Golden Giant (yellow intermediate). 
». Red Globe............ .........................................................
20. Carter’» Warden Orange (oial)............... .............
21. Yellow Globe...........................................................
22. Clark’# Devon Orange Globe...................................
23 I lolden Tankard................  .......................................
21. Kiaher Hobb’e Orange Globe.....................................
25. Kinver’e Yellow Globe.........................................
26. I/mg Yellow ..................................................................
27. Oblong Giant Red........................................................

Grown for six Years-

ton*

25 17 
25 II
21 25 
23.91 
23.45 
22.00 
2-35
22 OH 
22 OH 
21.55 
21 50 
2".97 
20 91 
20 71 
20 42
30.11 
19 90 
IN 32
IN. 29 
I 7 56 
10 70
IO. 41 
10 21 
15 51
15.11 
15 17 
12 I I

! 27.10 4.» 2.VH9
81.90 4 18 2 231 I
31.60 3.89 2.188
•28.60 3 01 2.192
60.20 4 00 | 2.149

| 23.40 4 «1 I 1 941
26.90 3 61 I 2 037
25.65 j 8.01 ; 1.940

i 27.80 4 09 I 2.011
! 80 40 I 2 21 1 1 922
I 29 60 4.07 I 1.811

29.80 2.49 1.916
27.70 3.38 1 1.823
22.75 3.39 j 1899
28.80 8.19 i 1.814
22.60 3 91 ! 1.857
20.4C 2 92 1.843
25.26 | 2.C7 1.687
3610 2 72 ! 1.673

2.47 I 1 661
2.30 ’.761
2.11 1 635
1.87 1.459

OK 1.457
01 1.891
67 1 720

4.60 .63 1.886

3 40
4 90
4 30
2 50
4.76
6 10
3 95 I
3.10
4.65
3 60ing fall turnips I 

for four years in 
ich had not been 
to that described j 
tbout two inches

5.10
.... 3.20

1 4 20
3 70
8.70
6 76
8.10
2 10

| 6.16
21.55 
23.10 
22.00 
20 90 
25.20 
22.70 
22.26

1.60
1.86Yield of root |ier 

acre.
t 3.30

2.20
3.66
2.15

Average 
4 years. 5.00 I 

.76 ,
re 1897.a.

i
1.781
1.580
1.556
1 442 
1.468 
1.390 
1,372

tons.ton*. 328, Sutton’» Mammoth Long Red ..
18. Canadian Giant (long red) ........
30. Gate Post (tong red).................
11. l!i*2k’« Champion Globe (yellow) 
32 1- rkeliire Prize Yellow Globe . 
33. Sutton’* Ye low Intermediate 
M Sutton’* Golden Tankard............

3.
16 98 22.88
16.18 22.14
14.42 20.8

3
1

i 1.
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18 A.C.
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23
1 HI

4 inch-1»

The yields of i 
plants in the drills, 
years, 
in the drills, gave 
average results for 
close in the drill ga 
increased the yield 
increased. While 
being about nine 1 
nearly twelve hum 
able to the roots w 
roots which were t 
those four inches i

Different dish 
on May 12tb, and 
inches high. The 
preceding experitm

It will be i

r. 20 2.504 32.05 3.49 2.028
2.25 1.056 22.10 2.02 1.085

Average re»ulte fur sum 
lier of year» grown.Result» for 1897.

Diitanc

Grown for five Years :
35. English Prize (long redl ........ ................
30. Yellow Leviathian t intermediate! ..........
37. Giant Yellow Intermediate ................
38. New Kechendorf (yellow oval).....................
39. Ward'» Oval (yellow)...............
40. Sutton’* Yellow Globe ....
41. Jarman'» Giant Lung Red.............
42. Jarman’» liant Intermediate (yellow l
43. Yellow Ovoid.......................................
44. Jarman’» Selected Golden Tankard........
46. Jarman’» Model Yellow Globe................

Grown for four Years :
46. Thorp’» Own Yard Long.................
47. Jumbo (long red).................................
48. Carter's Warden Prize Yellow- Globe
49. Dignity...................................................
60. Thorp’» Own Champion Yellow Intermediate .

Grown for three Years :
51. Long White...............................
52. Erfurt Model (yellow intermediate)

Grown for two Years
53. Surpriee (long red).............................
64. Cornish Giant Yellow Globe.............
65. Sutton’» Crimaon Tankard (red) ....
66. Red Tankard.....................................

Grown lor one Year:
67. New Model.......................................
88. Taber'» Yellow Gate Post
69. Riverhall Giant Yellow Globe ..
60. Golden King......................... ....
61. Jersey Qt 

Buck bee’»
een...................
New Mawtadoo62.

Varieties

ton».

20 73
20 II 
19 76 
19 28 
III .'II 
I » 62 
18 7, 2 
18 20 
17 8.1
17 29 
III 17

22 41 
21.93 
21 15 
29 74 
19 92

MM 
29 12

27.00 I 
24 51 I 
22 50 I
16 91 I

35 55 
35 50 
35 40 
33 99 i 
32 55 I 
32 35 I

Mangels. — Conti u usd land was kept compe 
of an acre in size, t 
in each plot. The | 
three inches in heigl

Distance betwe 
in drill»

The average weight per root and the yield of tops and roots per acre for 1897, and J 
for the average of the years in which the varieties have been under experiment, are here t 
presented. It will be noticed that the yields for 1897 were good. Several varieties | 
gave upwards of one thousand bushels per acre. Among twenty-seven varieties of 
mangels which have been grown for seven years in succession it will be seen that the 
Kvang’ Improved Mammoth Saw-log stands at the head of the list, with an average of 
25.17 tons per acre. This variety is closely followed by Simmers’Improved Mammoth 
Long Red, with 25.11 tons per acre, which is again closely followed by the Steele’s Long 
Red Selected, with 24.24 tons per acre. The fourth place is occupied, not by a long red 
variety, but by a yellow intermediate mangel which surpasses a large number of the long 
red strains of mangels in yield per acre.

Thinning Plants in the Drills. In 1897 the seeding for this experiment took place 
on May 12th. The land used for this experiment was similar to that used for the experi
ment with the different varieties of mangels, having received a dressing of 20 tons of 
farmyard manure per acre in the spring of 1897. The seed was sewn on the flat and the

20 inchea 
26 inches 
32 inches

It will be see 
the average size o 
crop of roots per i

Test of varia 
by fifty links loi 
variety, the rowe
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tone.

72

lbe.
2.11
2.72
3 20

tone.
22 07 
21 .:«* 
20 33

tone.
4.58
4.58
4.39

re for 1897, and 
•riment, ere here 
Several varieties 
iven verietieg of

20 inchee 
28 inchee 
32 inchee

lbe. tone. 
1.78 32 84 
2.15 32 67 
2 52 31.32

195FIF.Lf> EXPERIMENTS.ARM.

land was kept comparatively level throughout the season. The plots wore exactly 1-100 
of an acre in size, there being six rows links (26 2-5 inches) apart end two roda long 
in each plot. The plants were thinned to their respective distances when from two to 
three inches in height.

itgv re*ult* for Mi iii 
r of year» grown.

Yield >f rooU 
l**r acre.

Average weight 
l**r root.

Yield of top§ |H*r 
acre.N

If Distance between naît* 
in drill*. Avenue

5 year*.
Average 
5 year.. I 1697.1697.

lb. ton*.i.
t -ne.
29.69 
28 22 
27 45 
26.13 
23.63

lb*.Vm*.Uni. 
5 94 
4.30
4 69

1.661 20 73 1117.3620 l| 
19 76 
111 28 
Iti. :o
16 62 
IN 33 
18 20 
17 63

KM 4 inch.-» 2.185 52 
5.06 
4 63

3.30i 4 465 15664 5 214.174 23I
i
! The yields of mangels per acre from the thinnings of different distances between the 

i plants in the drills, were somewhat different in 1897 from the average of the past five 
years. It will be noticed that the plots in which the mangels were sixteen inches apart 
in the drills, gave the largest yield of roots per acre in the past season, while in the 
average results for this expriment it will be seen that the mangels left comparatively 
close in the drill gave the largest yields per acre ; and as the distance between the roots 
increased the yield per acre decreased, hut the average weight of the individual roots 
increased. While the average yield per acre for five years is a very good one indeed, 
being about nine hundred bushels per acre, the yield for 1897 is still larger, reaching 
nearly twelve hundred bushels per

1.633
1.817
1.567

I
17 29 
111 17

!

22 13 
21.93 
21 15 
20 74 
19 92

.

1.873
1.860
1.773

I
.

I «'thriiou"-bich hdi pieit, “b«t»,p"g“™“b. ô“tb,

roots which were thinned to twenty inchee apart was over five pounds, while that of 
those four inches apart was only a little over one pound.

Different distance» between the drills. The mangel seed for thmexpc riment 
on May 12th, and the plants
inches high. The preparation and character of the soil was 
preceding experiment.

J4.W 
20 12

2.028
1.685!

was sown
27 oo 
24 53 
22 50
16 93

I thinned to ten inches apart when from two to three
similar to that used in the

werei
I
I

Yield of routs 
per acre.

Averrge weight 
per root.

Yield of tops 
per acre.

35 55 
35 50 
35 40 
3390 
32 55 
32 35

i
i
I

Distance between drills.1
Average 
6 years.

Average
6 years.

I Average 
6 years. 1897.1897.1897.)

be seen that the J 
ih an average of j 
iroved Mammoth j 
the Steele’s Long j 
not by a long red j 
imber of the long I

It will be seen from the above table that as the distance increased between the drills 
the average size of the individual roots also increased, but there was a decrease in total 
crop of roots per acre in the returns of 1897 and also in the average for six years.

Carrots.

Test of varieties. The plots on which the carrots were grown were twenty links wide 
by fifty links long, thus being 1-100 of an acre in size. There were six rows of each 
variety, the rows being two rods in length. Twenty-six and two-fifths inches were

iment took place 
ed for the experi- I 
ng of 20 tons of I 
n the flat and the I

Average 
| 5 year#. 1897.
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1.8!)

If) 00 27.00 
If) 70 28.36 
12.52 23.20 
10.841 20.50 
11.21 20.95 
11.11 21.35 
15.00 24.80 
0.80 10.75

44

27

4 09
1 38

16.03 
14.03 
13 47 
11.83

4.90
4 14

7 00
I. sf

1 0 26 
18 76 
18 6 l 
17 03 
16 96 
16 87 
12 10 
11 28

10.43
10.78
9,8.s
9.09
8.42
9.05

12.83
0.05

ton», on, ton», ton*, nm
0 60 10 30 29.00 7.11 15 73 29 28 
0-90 16 1» 29 30 7.33 15.59 28 88 
7.80 r.G2i 82.00 6.45 14.90
0.85 15.70 28 1» 6.42 14.48
5.90 15.91 27.70 5.81 14.06
8.35 18.12 32.00 5 82 13 95
0 65 14.78 26.60 6.88 13.02
7 IK) 16.94 27.90 6.96 13 25
0.90 13 57 23 60 0.43 11.50 
4.15 12.63 22.35 4.06 10.91
4.90 14 20 26 20 3.53| 9.72
6.85 13.08 23.10 4 09 10.96
6.05 16.33 28.55' 3.22 9.49
5 80 11.08 20.95 4.44 11.88
6.00 10.62 21.06 3.60 8.46
2.85 6.26 10.60 3 84 7 98
4.05 11.44 20.45 3.18 8.35
6.60 11.02 19 90 4.60 8 89
2 40 7.89 16.00 8.82| 7.97 14 85
6.75 10.73 20.25 6.63 7.91 14 85
4.70 9.84 17 00 3 92 7.48 1 3 1 8

ton».

27 95 
26.62 
2d 39 
27 77 
23 68 
23 08 
2 l 50 
21 33 
20 78 
19 47 
18.14 
17 66 
1606 
16 20 
1691 
14 43

23.38 
21 33 
21 13 
18 35

27 70 
25 50 
24 80 
21. 14

13.77
11.64
17.66
10.22

16.03 
14.08 
13 47 
11.83

17.38 31 38 
15.98 26 19 
12.931 22 1 1 
14.18 21 20 
10 40 18 53 
9 95 17 61 

10.27 16.51 
6.85 10 99

12 44' 21 93 
10.31 18 42

18.65
15 35 
13 77 
14.43 
13 94 
11 04
9.92
0.42

14.63
10.76

Varieties.

Grown tor six Years :
1. 1 eaice * Improved Half Long (white) ........
2. Steele llro’». Improved Short (white) ..
3. Mastadon (white intermediate)
4. White Green Top Orthe (intermediate) ....
6. Large White Voxges (intermediate)................
0. Simmer'» Short W hite Vo»ge» ............
7. Sutton’» Yellow Intermediate............
8. Large White Belgian............................
9. Giant Wiltshire (long white)................................

10. Denver's Orange (short red).................... ..........
11. Guerande ...................................................................
12. Mitchell’s Perfected (red intermediate) ...
13. Half Long Stump Hooted (red) ...
14. Carter'» Orange Giant (long)...
15. James’ Scarlet Intermediate ..........
16. French Intermediate ...............
17. Sutton’s Improved Intermediate (re»d) .....
18. Yellow Belgian.........................
19. Long R<\i Surrey ........... ..........
20. Long Orange...............................
21. Improved Long Red Altringh .*11!

Grown for five Years : 
22. Rubicon Half Long (red)
28. Chantenay (short red) .......................................
24. Nichol’s Improved Large Orange.......... ...
2-5. Xante’s Half Long Stump Rooted (red) .... 
20. Half Long Scarlet.........................................
27. Long Red St. Vallery .......................................
28. Jarman's Selected Green Top ( long red )
29. New Long Red Corelees .......................... ..

Grown for fourYeare :
30. Mammoth Intermediate Smooth (white)
31. Iverson’s Champion White (interned ate)
32. Improved White Belgian (long)

. Yellow Intermediate...............
34. Victoria (long red).......................
35. Midsummer (short red)........ ..
36. Yellow Giant ...............................
37. Early Half Long Carentian....

33

Grown for three Years :
. Thorp’s Own Short White 
. Henderson’s Intermediate (red)............

Grown for two Years :
10. Carter’s Gate Post Orange (long) ____ .
41. Intermediate Red ...........................................
42. Cooper's Yellow Intermediate ..................
43. California Mammoth Orange.......................

3!)

Grown for one Year :
44. Long \ ellow Stump Rooted .....................

T.obberich’s Agricultural
40. Veer of All.......................
47. Btickbee’e Majestic.........

45.

allowed between the rows. The seeding took place on May 10th. When the plants r';„_ 
about three inches in height, they were thinned to an average of four inches apart in the 
rows.

were

Average result» 
for number of years 

grown on plot».
Re»ult» for 1897.

The average 
the results from tl 
It will be seen froi 
of roots per acre ii 
It will also be no 
these varieties ha 
yielded over twenl

There are a n 
characteristics, an* 
in the yield of tho

Thiitiiniij Pit 
eight, and ten inch 
past six years. ( 
for the season. \ 
The seed was sowi 
plot consisted of i 
every plot.

Di»t ince» betw*

2 inches .... 
4 inches .... 
6 inches .... 
8 inches 

10 inches ...

The results of 
plants in the dril 
28 tons per acre w 
distances between 
the limit of ten ini 
tons.

Diflerml dista 
sixth time in whic 
inches apart. Wh 
to an average dista 
being two rods in 1 
six years

Diitanc-

20 inches .... 
26 inches ... 
32 inche» .
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ton»
6.

6.

6
4

toi ».
28 18 2N.20
24.110 i 25.45 
26 55 22.57 
20 88 2 0 46
18 58 2 0 22

till]».

2 inche» ........
4 inches .........
6 inches ........
8 inches .........

10 inches .

toll».
15 78 29 28 
15.58 28 88
14 96 27 95 
14 48 20.62 
14.06 2d 39 
13 05 2*5 77 
13.02 23 68 
U 25 23 08 
11.50 2 l 50 
10 111 2133 
9.72 20 78 

10.96 19 47 
9.49 18.14 

11.88 1766 
8.46 1606 
7.98 16 20 
8.35 16 91 
8.89 14 43 
7.97 14 86 
7.91 14 85 
7.48 1318

The results of this experiment in growing carrots at diflerent distances between the 
plants in the drills are very interesting. In the average of five years' experiments, 
28 tons per acre were produced from the carrots which were left close together. As the 
distances between the carrots in the drills increased, the yields per acre decreased, until 
the limit of ten inches wns reached, when the average yield of carrots per acre was 20.2 
tons.

Dijferent distances between the drills. In 1897, an experiment was repeated for the 
sixth time in which carrots were sown in rows of twenty, twenty-six, and thirty-two 
inches apart. When the plants were 
to an average distance of four inches apart. Two rows were used in each plot, the rows 
being two rods in length. An experiment was conducted in duplicate during each of the 
six years

two or three inches in height, they were thinned

Yield of top» | Average weight j Yield of root» 
per acre. | per root. per acre.

Distance between drill».
Average 
6 year».

Average 
6 yean

Average 
6 year».1897. 1897.1897.

lb» lb*.ton». ton». 
6.36 | 6.03

tone. ton* 
2K.46 i U7 H5 
27.70 26.33
25.03 22.74

.77.77 i20 i lichee.........
26 inches ... . 
32 inche» .

.92.976 38 6.91
1.016.49 .986.36

he plants were 
« apart in the

verage reault» 
number of year» 
rown on plot».

Yield of root» 
per acre.

Yield of to|ie 
per acre.

Diet ince» between plant» in the drill».
Average 
5 ye t' »

Average 
5 year».1897.1897.

10.43 19 20 
10.78 18 76 
9.88 18 5 l 
9.09 17 03 
8 42 16 96 
9.65 16 87 

12.83 12 10 
6.05 11 28

17.38 31 38 
15.98 26 19 
12.93 22.1 1 
14.18 21.20 
10 40 18 63 
9 95 17.61 

10.27 16.51 
5.85 1096

12 44' 21 93 
10.31 18.42

13.77 23.38 
11.64 21 33 
17.66 21 13 
10.22 18 35

27 70 
25 50 
24 80 
21. 14

16.03
14.03
13.47
11.83

The average yield of carrots per -ore is fairly constant one year with another, and 
the results from the diflerent varieties of carrots at this place is very satisfactory indeed 
It will be seen from the results here presented that twenty varieties gave twenty-five tons 
of roots per acre in 189., and three of the varieties gave upwards of thirty tons per acre. 
It will also be noticed that, in the average results for six years in succession, twelve of 
these varieties have given an average of twenty tons of roots per acre, three of which 
yielded over twenty-seven tons (900 bush. ) per acre.

There are a number of intermediate white carrots which are very similar in general 
characteristics, acd which have given good satisfaction. There is, however, some difference 
in the yield of those roots which are somewhat similar in general ap|>earance.

Thinmny Plants in the drills. An experiment in thinning plants to two, four, six, 
eight, and ten inchee apart in the drill has been conducted in duplicate during each of the 
past six years. Owing to the unfavorable weather in 1895, the experiment was ruined 
for the season. We, therefore, have the results for five years to present in this report. 
The seed was sown on the level surface in rows 3£ links (26 2 6 inches) apa 
plot consisted of six rows, each two rods in length, thus making 1-100 of a 
every plot.

rt. Each
an acre in

ton».
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Average remits for 
number of year, grown,

Result* for 1897.

211.79
Ill 37
m.*e

1,60 31.4410 20 I 1.88

I» «7 
1.66 IN #9
1 63 IN 89
1 47 IN 39
1 39 10 74
1.28 15.49

14 83 
13 II

1 46

1 21
1 62

1. Lane's Improved..
2. White Silesian....
8. Red Top................ .
4. Champion.............
5. White ....................
6. Kleinwanzelben ..
7 Red Skinned .........
8. Improved Imperial

I White

Reddish ... 

White

Reddish 
White .

Varieties. Coh r of roots.

29 TO 2.84 
23 20 8 28 
24.80 3 72

27.66 6.75

Reddish .

Yellow .........

White

Grown for four years :
9. New Danish Island...............

10. Jersey......................................
11. French Yellow ......................

Grown for two years :
12. Green Top White .................

Grown for one year :

Grown for six years : tons, j lb*. lbs. tens.tons. tone.

Tent» of varieties. Much interest has been taken of late in the growing of sugar beets 
in Ontario, partly from the standpoint of their qualities for producing sugar, and partly 
from that of their value for feeding purposes. These varieties have been grown solely ; 
for the information of the Ontario farmer, who may desire to grow a quantity for feed
ing to his stock, and is desirous of securing the best varieties. Eight varieties have been = 
grown for six years in succession, three for four years, and one for two years, and two 
varieties were grown in 1897 for the first time. The soil on whicn this experiment I 
was conducted in 1897 was quite similar to that described in the experiment with I 
varieties of mangels. Three rows, each four rods long, were given to each variety. I 
When the plants were about two or three inches in height, they were thinned to an I 
average of eight inches apart.

Sugar Beets.

It will be seen that the drills situated twenty inches apart produced a little over five 
tons per acre more than those placed thirty two inches apart, but the average weight of 
the roots from the close drills was only about j that of the roots grown in the drills 
farther apart. The results are fairly uniform throughout, but should be considered along 
with those of the previous experiment, in which carrots were thinned to different 
distances apart in the drills.

13. White........................
14. Vilmorin’* Improved

White 7 65 | 1.76 27.88 
7 40 j 1.50 21 60

7 65 | 1 76 3 7 38
1.50 21.607 40

The White Silesian, which has occupied the highest place in average yield per acre, 
for some years, is n v surpassed by Lane’s Improved, which has given a slight increase in 
yield per acre over the White Silesian in the average for six years. It will be noticed that 
the Lane’s Improved gave nearly four tons per acre more than the White Silesian in 1897, 
hence the change in the order of these two varieties in the table. The Champion and 
the New Danish Island both gave excellent yields this year.

!•/

Up to the pm 
mental detriment 
four varieties were 
were grown this y 
department for inf 
the need of more i 
stock, as well as t 
kinds of farm root 
similar in every re 
1/100 of an acre i.i 
the plants were ah 
apart in the drills.

Varie!

Grown for th
1 Improved Half L<
2 Improved Long Hi 
8. New Ideal Hollow
4. M agnum Bonuin

Grown for c
5. Bloomsdale ........
6. New Maltese,.... 
7 Buckbee’* New Si
8. Long White Dutc
9. F tench Round...

10. Early Short Roue
11. Arlington Long S

The Bloomda 
first time this yeai 
it will be rememl 
classes of roots, 
is one which is v 
or carrots. This 
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30. T* 
10.3? 
IN.30

tvn».

Iter of year. grown,

1.1 OO 
14.05 
13.50 
13.00 
13.0,1 
I I .15 
0 75

5. Blnnmxdale ...............................
0. New Maltose .............................
i Buckbee’s New Sugar............
8. Long White Dutch or Sugar
9. F tench Round..................... .

10. Early Short Round..................
11. Arlington Long Smooth ....

13 30 
13 IN
11.77
10.30

Tt 1.00 31.44

« ! 1 76 3? 38 
10 | 1.80 31.60

3 12
3.65
3.79
2.40

1 Improved Half Long................
2 Improved Long Smooth ........
8. New Ideal Hollow Crown........
4. Magnum Bonum ......................

Grown for one year :

The Bloomdale variety, which was grown in the experimental department for the 
first time this year, gave the highest yield of roots per acre, namely, fifteen tons. This, 
it will be remembered, is considerably lower than many of the varieties of the other 
classes of roots. As the roots of parsnips penetrate deeply into the ground, the crop 
is one which is very hard to harvest, requiring much more labor than mangels, turnips 
or carrots. This is an objection to the growing of this class of roots for feeding 
purposes.

Kohl rabi—Comparative Test op Six Varieties.

As Kohl rabi is sometimes grown for food for stock in some of the older countries, 
three varieties were tested in the experimental plots in 1896, and six varieties during the 
present year. The yields in both seasons were quite satisfactory. The root of the Kohl
rabi somewhat resembles that of cabbage, while the leaves closely resemble those of the 
Swede turnip. The valuable part of plants, however, grows a few inches above the 
level of the ground in the form of a bulb. Kohl rabi makes a very nice vegetable for 
domestic use, and is prepared for culinary purposes in much the same way as Swede 
turnips. The seed of Kohl rabi resembles very closely that of Swedish and fall turnips, 
and the crop is grown in much the same manner as that of ‘the other classes of 
Plots 1 100 of an acre in size were devoted to each variety.

roots.

Grown for three years . II».ton* tune. 11m ton*. tone.

;e yield per acre, ![ 
slight increase in g 
ill be noticed that I 
Silesian in 1897, 
îe Champion and I

I
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a little over five 1 
verage weight of j 
wn in the drills I 
considered along j 
ned to different ]

Parsnips—Comparative Tests op Eleven Varieties.

Up to the present year only four varieties of parsnips were grown in the expert
mental detriment in the comparative test for varieties for agricultural purposes. These 
four varieties were grown in 1897 for the third time ; and, besides these, seven varieties 
were grown this year for the first time. Inquiries have frequently been sent to this 
department for information regarding parsnips for feeding purposes ; we, therefore, felt 
the need of more information in regard to the various varieties of parsnips as a food for 
stock, as well as the results given by this class of roots in comparison with the other 
kinds of farm roots. The soil on which the parsnips were grown in 1897 was quite 
similar in every respect to that used for the varieties of sugar beets. The plots 
1/100 of an acre ».i size ; and there were three rows, four rods long, in each plot. When 
the plants were about three inches high, they were thinned to a distance of eight inches 
apart in the drills.

ing of sugar beets 
lugar, and partly 
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Average Average 
weight per yield per

root.

An experimen 
and fall turnips wl 
ning them when th 
however, this expei 
some that planta ai 
thinned ; but the 
reached fully that 1 
viously described f< 
an acre in size and 
carefully thinned it 
table gives the resu 
classes of roots tak<

Varietien.
acre.

It. . ton».
30.10 1arts
•40,0.» 
25.8.1 ■
25 3.-1 
'43 10

1. Large White.........................
2. Earliest Erfurt....................
*. Early White Vienna ..........
4. I’m pie Vienna ....................
6. lireen ........................... .
6. Earliest Green Vienna

40
45 «;
40
<10 1.88

1.09
80

It will be seen that the Large White variety of Kohl rabi gave a yield of 36.4 
tons per acre in 1897. This is a yield of over 900 bushels |>er acre, which is certainly 
very satisfactory. There is a marked difference between the yields of the different * 
varieties, the Earliest Green Vienna ptoducing less than 2-3 and amount of the Large 
White variety.

Mangels, Carrots, Sugar Berts, Swede Turnips, and Fall Turnips Sown at

Different Depths.

An experiment was conducted in 1896 and 1897 with Swede turnips and fall tur
nips, and in 1897 with mangels, carrots, and sugar beets, by planting the seed one, two, 
three and four inches deep in the soil. The land used for this experiment in 1897 was 
similar to that used in the experiment with sugar beets. The seed was placed in the 
soil with great care ; and the yields per acre were determined from the actual yield of 
the plots.

, Height of pla

Plant* thinned when 1

It will be seen 
per acre than those 
eight to ten inches, 
marked in the case 
In the average of t 
thinned when youni 
a later date.

Yield of root* per acre (ton*).

Average 
yield 

per acre.
Swede tur- Full turnip*. 

Carrots. Sugar beet*. nips.
Average 3 Average 2

Year.,
1895-117 18j0-7.

D-pth of planting. Mangels.

1897. Mangels, Carrots1897. 1897. years.

This experimei 
of roots mentioned i 
case it was conductc 
licate during each o 
plow, the ridges beii 
the same distance a] 
both cases. The yi< 
the results for 1896

1 inch deep 
9 inches deep .. 
V inches deep .. 
4 int he* deep ..

43. 81. 30.40 
•43 «4 
I o no

41 16. 19.
18. 8
7 1 6 1 1. 3.161

The results here presented are very interesting, us they show quite distinctly a 
marked difference between the resuits obtained from pi roting seed of our common field 
roots at different depths in the soil. In every instance, the seed which was planted one 
inch deep gave the best result. The advantage of planting one inch deep as compared 
with planting two inches deep is most marked in the case of carrots and sugar beets.
It will be noticed that the carrot seed which was planted but one inch deep gave more 
than double the yield produced by seed which was planted two inches deep. The seed 
which was planted four inches deep produced very few plants. It is considered advis
able in any experiments of this kind to go even beyond what be met with in ordinary 
farm work, in order to secure a good general grasp of the subject under experimentation ™ 
Even though root seed may never he sown so deeply as four inches, still the experinent 
shows how the yield in all kinds of roots decreases to a very marked degree ah the 
depth increases beyond two inches, and in some cases even beyond one inch.

Met III d u

flat cultivation.. .. 
Ridged cultivation .

Kohl rabi—Comparative Test of Six Variltub.—Continued. Mangels, Carrot.
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Manukls, Carrots, Swedk Turnips and Fall Turnips thinned at different stages

or THRIR GROWTH.

An experiment was conducted in 1896 for the first time in thinning Swede turnips 
and fall turnips when the plants were about two inches in height, as compared with thin
ning them when they had reached the average of eight to ten inches in height. In 1897, 
however, this experiment was conducted with mangels and carrots. It may be said by 
some that plants are never allowed to reach eight to ten inches in height before they are 
thinned ; but the writer has on several occasions seen roots thinned when they had 
reached fully that height. This experiment was conducted on land similar to thit pre
viously described for the variety experiment with fall turnips. The plots were 1-100 of 
an acre in size and the test in every instance was made in duplicate. The plants 
carefully thinned in the rows, an equal number being left in each plot. The following 
table gives the results of each class of roots and also the average returns for the different 
classes of roots taken together :

were

Vield of roots per acre (tuns).
Averagi 

yield
. Height of plants when thinned. siFall

turnips,
1896.

Mangels,
1897. roots

(Ions).

Plants thinned when 1$ to 2 inches high 
“ 8 to 10

22 48 
18 18

32 06 
17.95

22.62
10.73

It will be seen that the plants thinned when young produced a larger yield of roots 
per acre than those which were not thinned until they reached au average height of from 
eight to ten inches. The difference in the results of the two dates of thinning is 
marked in the case of the turnips, and is least marked in the experiments with carrots 
In the average of the four kinds of roots, it will be seen that the plants which 
thinned when young gave nearly six tons per acre more than t lose a hich were thinned at 
a later date.

Mangels, Carrots, Swede Turnips and Fall Turnips grown on the flat
RIDGES.

This experiment has been conducted for two years in succession with all the classes 
of roots mentioned in the heading of this report, with the exception of carrots, in which 
case it was conducted in 1897 for the first time. The experiment was conducted in duji- 
licate during each of the past two years. The land was ridged with a double mould-board 
plow, the ridges being made to the height of about four inches. The rows were exactly 
the same distance apart for the flat as for the ridged cultivation, being 26 2 5 inches in 
both cases. The yields per acre of the duplicate plots were averaged for each year, and 
the results for 1896 and 1897 averaged in the case of each class.

most

were

AND ON

Yield of roots per acre (tone). A verage 
yield 

per acre 
for all 

kinds of 
roots 

(tons).

Method of cultivation. Swede 
turnips, 
2 years.

Fall 
turnips, 
2 years.

Mangel-, 
2 years.

Carrots, 
1 year.

23.30
22.96

Flat cultivation.. 
Ridged cultivation

16 23 
14 35

13 08 
11 89

17.50
16.81
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18.38
18.04

Swede
turnips

1896
Carrots,

1897.

14 83 
14 43

21 10 
16 35

82
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r ill. In every instance the land which was cultivated on the flat gave a larger -mi i « 
roots per acre than the land which was ridged. In the case of fall turning m ' i° 
however, the results were not very different, there being about one-third of a ton Der^."' 
m favor of the flat cultivation in each class of roots In the results of tlm l i ^ âCre 
tuent, however, it will be. noticed that the flat cultivation gave about thtÏe-quartera'oTa

mould-board plow ,rom the land which was ridged with a double

tore was composed 
being used. In 18 
three crops previou 
kind had been appl 
between each two |

Mangels, Carrots, Sugar Beets, Swede Turnips

different selections ok seed.

rerpJhi" exPeriment h" been conducted for three years in succession ,
1897 for the fiTtm 8UCCt81°n Wiîh Swede turni»« and fal1 turnips, and was conducted in 
1897 for the first time with sugar beets. In every instance the seeds of the AitrJ. » •
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and Fall Turnips grown from
Fertilizers.
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1 Mixture ................
2. Nitrate of soda
3. Superphosphate . .
4 Muriate of potash . 
5. No fertilizer...........was apparently

The mixed fer 
The cost of the fer 
$4.00 and $4.50. 
of the mixed fertili 
nearly five cents p<

Yield of roots per acre (tons). Average 
yield 

per acre 
for all 

clashes of 
roots 

(ton» |.

Selections. Swede 
turnips, 
average 
2 years.

Mangels.
average
3 yea».

Fall 
turnipe, 
average 
2 years.

Carrots, 
average 
3 years.

Sugar
beetN,
I year.

Î

T.arge plump seed.............
Medium-sized seed...........
tonal! sized seed...............

83.71 
34 74 
24. «7

30 72 
27 44 
20 38

10.72 
20.2ft 
19 05

16 07 
13 fili

23.82 
19 70 
10 90

I 35. If, 
33 15 
15 49

A number of i 
millet, rape, sunflo 
experiments with s 
give valuable and i 
classes of crops, thi 
tion, the selection 
year by the farmer 
for green fodder.

2 48

The results of the foregoing table are ceitainly very suggestive as to the onm™ 
value of the different samples of seed under experiment. In 1896 the results wen- influ 
enced to a certain extent by the difference of the germination of the seed comprisin'» the IKSœHsrsëpains were taken by placing a larger number of seeds in the soil wherever ’a roït wm 
desired. A,.a result, we were enabled, by thinning, to have nearly an equal number of 
roots from the different selections, in order to show the comparative merits of the plan's 
produced by seeds of different sizes. The results show that the large plump seed gate the ! 
largest yields and the medium sized seed the second largest yields in everv r*u& t with the sugar beets in 1897. In this particular instance,TSàVSbîttTÏ 
medium sized seed gave about half a ton per acre more than large plump seed The I 
results of this test, however, are from only one year’s work, and may be looked upon as r 
an exception to the rule as regards the results of the four classes of roots which have been 
used in this experiment for two and three years in succession. *

Swede Turnips and Fall Turnips—Application of Fertilizers.

In both 1896 and 1897, an experiment was conducted in using commercial fertilizers I 
with Swede turnips and fall turnips. The fertilizers used were nitrate of aodl muriate I 
of potash, superphosphate, and a mixture of the three. There wa.s one plot in each set I 
of the experiments which was left without any fertilizers as a basis of comparison. One 
hundred and sixty pounds of the nitrate of soda, and also of the muriate of patash were I 
used per acre, and three hundred and twenty pounds of the superphosphate The mix-
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composed of these three fertilizers, one-third of the above quantity of each 
lieinjç used. In 1897, the test was made on comparatively new ground from which only 
three crops previous to this season had been removed. No fertilizers or manures of any 
kind had been applied to the land previous to this year. One row was left unfertilized 
between each two plots. The plants

tore was

thinned to ten inches apart in the drills.were

Yield of root* per acre ( ton*). 

Fall turnips.

Average 
yield per 
acre, two
claaaea of 
roots for 2 

years.

Swede turnip*.Fertilizers.

Average 
2 years.

Average 
2 years.

1897. 1897.

1 Mixture ......................
2. Nitrate of soda..........
3. Superphosphate .....
4 Muriate of potash....
5 No fertilizer................

14 10 33 
15 20 
14 93 
13.73 
13.10

IS 21 1513 12.
19 8 14.

12 8

FIELD EXPERIMENTS •JOl

The mixed fertilizers gave over three tons per acre more than the unfertilized plot. 
I he cost of the fertilizer in every case for the amount used per acre would be between 

00 and $4.50. An increase of three tons of roots per acre was produced, in the case 
of the mixed fertilizers at a cost of about $4.50, which is equivalent to $1.60 per ton or 
nearly five cents per bushel.

SlLAGg AND FoRAliK CROPS.

A number of experiments have been conducted within the past six years, with corn, 
millet, rape, sunflowers, grasses, clovers, etc. We have conducted some very interesting 
experiments with several of the classes of crops under this heading, and the results should 
give valuable and interesting information regarding the comparative value of the different 
classes of crops, the different varieties in the same class, the special methods of cultiva
tion, the selection of seed, etc. These crops are receiving increased attention year by 
year by the farmers of Ontario, especially in the cases of corn, rape, and mixed grain 
for green fodder.

Corn for Fodder, Silage and Grain.

The experiments in 1897 with corn were quite successful and include the following :
1. Comparative test of 173 varieties of sweet, dent, and flint varieties of
2. Comparative test of 17 varieties of sugar cane, kaffir corn, Jerusalem corn, etc.
3. Planting of small, medium, and large varieties at different distances between the 

drills, and between the plants in the drills.
4. Planting seed taken from different parts of the
5. Planting seed at different depths in the soil.
6. Using seed corn grown in Ontario as compared with seed which 

farther south.
7. Growing corn from different selections of seed.
8. The comparative value of different kinds of commercial fertilizers for
As this report has to be completed this year one month earlier than usual, it is con

sidered advisable to retain for more complete preparation, the results of the experiments 
with corn, which results will likely be presented in bulletin form at an early date. As e 
number of the experiments have been conducted for five and six years in succession, 
valuable results have been obtained.
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Millet—Comparative Test of Eighteen Varieties.
Exactly the same number of varieties of millet were grown in 1897 as in 1896 I ” the plants grown 

Three of the varieties, however, which were grown last year were dropped from our list I nitpd for a climate 1 
and three new varieties were introduced this year tor the first time. Although seven of I xc"Pies nintb Plac 
the varieties have been grown for six years in succession, it is considered advisable to I rhis variety has beel 
give no more than three years results, as a number of the leading varieties have been kr the fir8t two or t] 
grown for that length of time, and this would place a greater number of varieties under I ” get 8ml of the 8al 
similar conditions, and thus give a better basis for the comparison of results The plots I *,aal to thoee obtain< 
used in 1897 for the experiments with the different varieties of millet were exactly 1 100 ! 
of an acre in size. The seed was sown broadcast and the germination of the different I 
varieties was quite satisfactory. The crop of each variety was cut as it came into head I 
and was weighed immediately after being cut.

I « . . v.hM ..r . ■ A considerable ;ver.ige eig 1.1 wh(,n P,lt I jepartment in growii
■ xperiment was cond 

four kinds of grain si 
tactly thirty-two pli 

it was found that a r 
my of the other mi 
xperiment which ha 
quantities of peas am 
varieties of peas and <

! li iVarieties. Earliness < rl.tr 
ness of crops. |

H1897. 1897.
FS :

I
Grown for Three Years.

1. Japanese (Crus Gall') ...............
° “ (Milleacum).....................

(Italicum) .............................
4. Holy Terror Gold Mine..................
6. East India Pearl.....................
6. Golden Wonder....................................
7. German or Golden...............................
8. Canadian......................................................
9. Salzer’s Dakota................ ...

10. Magic........ .....................................
11. Hungarian grass..............
12. Common....................................................
13. White French.............................................
14. Californian........................... .......................
16. Red French ................

I ins | in'. tons. tons.
Ente 40 23 1 UN2. 42 II 0 

19.0
- . 111.li I 1? »

33 3 ! 29 7 13 2
15 9 12 0

117 Peas and Oats —3. 32 13 II
34 2

Very late. 
Lht6 . 
Kar’y ....

In 1897, différer 
il green fodder. A 
that would come ea: 
mother that would c< 
which were 1-40 of ar 
when some fifteen or i 
June, much interest w 
took place at the sam 
of maturity for using 
milk condition. The 1 
for 1897.

34 U
34.2 12 à12.8 

10 832.3 10 6
37 7 I 12 7 10 3
32.8 9 I111
32 8 j 13.7 8,0
34 8

7888 6
*1.7 12 7 4
29 2 7 O

Grown for One Year.
16. Siberian.........................
17. Early Harvest..............
18. Hog.............................

Early 13 8
12 8 j 8
10.4 I

The results here presented show a marked ditierence in average yield per acre in the 
fifteen varieties of millet which have been grown in the experimental department for 
three years in succession. Each of five of the varieties has given an average of over 
thirteen tons per acre, while each of three varieties has given an average ot less than 
eight tons per acre. The three varieties of Japanese millets which were brought into 
the United States a few years ago by Prof. Brooks, of the Agricultural College, Amherst 
Mass., have given the highest yields among all the different varieties of millets grown’ 
Although the results in the table for 1897 shew the yields of these three varieties to 1*
23.1, 22.0, and 19.0 tons per acre respectively, still the same three varieties, when grown 
in another section of the experimental field which had been highly manured gave much 
better results. The millets grown in 1897, of which the results are recorded in the fore- 
going table, were sown on land which had never received any manure, and, althou«h the 
soil is comparatively new, two crops had been removed from the land previous to 1897 
The East India Pearl millet which gave a little over twenty tons of green crop per acre in 
the past season, is an exceedingly Ute variety, there being nothing but leaves produced „

,

Mi>

Chancellor peas, 1 bus. pe 
ItaU-nej oats, 2 bus. |>ei 
Prussian Blue peas,
Siberian oats, 2 bus. per a 
Olkshott Field peas, 2 bu 
Gulden Giant oats, 2 bus.

1 bus.

It will be seen 1 
(irliest crop was reac 
mixture of Prussian 
sroath, produced the 
mixture has given ex 
general use.
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I ES.
Is the plants grown at this institution in each of the past three years. It i* a plant 
I sited for a climate much warmer than that of Ontario. The Salzer’s Dakota millet um 
Ixciipies. ninth place among the fifteen varieties grown for three years in succession, 
lîhis variety has been grown in our trial grounds for six years. It gave excellent îesults 
lier the first two or three seasons, but we find it very difficult indeed, at the present time, 
lo get seed of the same strain of stock as we secured in 1892 ; hence the results are not 
l^aal to those obtained at first. The variety was imported from the State of Minnesota.

n 1897 as in 1896. 
ipped from our list, 
Although seven of 
idered advisable to 
varieties have been 
' of varieties under 
results. The plots 
were exactly 1 100 j 
ion of the different j 
it came into head I

now

Mixed Grains for Green Fodder.

A considerable amount of experimental work has been done in the experimental 
I iepartment in growing different classes of grain in mixtures lor fodder purposes. An 
«périment was conducted in duplicate in 1892, 1893, 1894, 1895, and 1896 by sowing 
lour kinds of grain separately, and in eleven different combinations, thus making use of 
xactly thirty-two plots for this test for each year. In the average results for five years, 

it was found that a mixture of peas and oats gave a larger yield of grain per acre than 
iny of the other mixtures. This experiment was not repeated in 1897, but another 
«périment which had been conducted for five years in succession in growing different 
quantities of peas and oats per acre was again conducted. An experiment with different 

I tarieties of peas and oats for a mixed crop was also conducted in 1897.

vht. I Yield <if crop per 
' j acre when rut.

B
I i ?:iU I

: 1897. £ao
II ?

e
«

tone. ton..

3 23 1
0 I 2 i

I IN
14.7 
13 6 
1? 5

Peas and Oats—Different Varieties Grown in Mixtures for Gree. ?odder.

In 1897, different varieties of peas and oats were sown in mixtures for the production 
j I Kr6en fodder. A very careful selection was made with the object of securing a crop 
J that would come early in the season, another that would come somewhat later, and 
j mother that would come still later. This experiment was conducted in duplicate on plots 
j which were 1-40 of an acre in size. As these crops showed a good appearance at the time 

when some fifteen or eighteen thousand farmers visited this institution in the month of 
June, much interest was taken in examining the growth of the plots. The seeding all 

J :o°k place at the same time, and the crops were harvested when in about the right stage 
I if maturity for using as a green crop, the peas being nearly full size, and the oats in the 
I milk condition. The following table gives the average results of the duplicate experiment

h in
2
3 ! 211 
0 I 15

13 2
12 I!
I2.i2 12

3 , 10 10 fl
10 37

3 | 11.1 
8 13.7

U I
N.o
8. I
t N5

7 12 7 4
-■ 7 O

» 13 8 : 
» 12.8 I 
) 10 4

8
I

Yield uf 
green fodder 

per acre.
Id per acre in the 
il department for 
i average of over 
rage of less than 
were brought into 
lollege, Amherst, 
of millets grown, 
e varieties to lie 
ties, when grown 
urtd, gave much 
irded in the fore- 
md, although the 
irevious to 1897. 
crop per acre in 
leaves produced

Mixtures.

Torn.
Chancellor peas, 1 bus. per acre........
baubene) oats, 2 bus. lier acte........
miesiao Blue peas, 1 bus. per acre .
Siberian oats, 2 bus. per acre............
Oikshott Field peas, 2 bus. per acre 
Gulden Giant oats, 2 bus. per acre .

1 1001i
13. r..... j

I 11.00

It will be seen that there is a variation of about eighteen days from the time the 
1‘trliest crop was ready to feed until the last crop was ready for the same use. The 
I mixture of Prussian Blue peas and Siberian oats, which is intermediate in time of 
wroatb, produced the largest amount of green crop per acre, namely 12,17 tons. This 
1 mixture has given excellent satisfaction and is one which we can safely recommend for 
B.filerai use.

I
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Pkab and Oats Sown in Diffusent Quantities for Green Fodder. 
This experiment, which has been conducted in our experimental grounds for six 

years in succession, occupied eighteen plots in each of these years, as the experiment wag 
conducted in duplicate in every instance. The object has been to ascertain the best 
quantity of pease and oats to mix for a green fodder crop when the ability of each crop 
for standing up. and the yield of green feed per acre, are both taken into account. The 
seed was sown broadcast on plots 1-100 of an acre in size.

Seven kinds 
succession. This e 
much has been sail 
an acre in size in e 
for feeding purpoe 
given below repre

Yield of Green Crop 
per acte.Percentage 

of crop 
lodged.

Average 
! 2 years.

Height of
ciop. 

Average 
2 years, |

Mixture».
Vaneti

1897.

ins. tons. loi.».
N J 
8.9 |
a h a

Oats 2 bushels, peas 1 but bel ...
“ 2 “ •* 3
“ l4 "

U "

U ••

39 2 7 0
39 9 0.8

“ 2 
“ 3 
“ 3 
“ 2 
« 2 
“ 1

Dwarf K,«sex Rape . 
Grass l’eaee 
Kgyptian Pease .. 
Yellow Moya Beans 
Crimson Clover .... 
Prussian Blue Pease 
Horse Beans...........

40 8 8 1
38 30 7 a i;
39 N II

K.1
23

39 5
88
39

19 9.3
8 I1 “ 1 39 7 8. I

, .Th.e r,eaJer’1 wh.en examining the results of the experiment here presented, will have 
but little difficulty in coming to the conclusion that two bushels of oats and one bushel 
ot peas per acre has formed a mixture which has given very excellent results in the „ 
comparative tests of six years. The crop produced by this mixture was but little lodged I 
at the time when the crop was harvested, and the yield per acre was quite satisfactory, I 
giving an average of 8.9 tons. The Prussian Blue Peas mixed with either the Siberian, j| 
Banner, or Egyptian oats makes a very good combination for green fodder.

Sunflowers—Comparative Test of Three Varieties.
1B0 --- ----- tested in the experimental department previous I

to 1897. As some of these varieties, however, did not give satisfactory results, nearly 
all of them were dropped from our list, and this year the experiment was with but three® 
varieties, namely, Black Giant, Mammoth Russian, and White Beauty, the two former 
having been grown in 1897 for the third time and the latter for the first time.

It will be see 
36.8 tons per acre 
farmers who exam 
was also an excelh 
very satisfactory < 
very satisfactory r 
they get their full 
prevent further di

Seven varieties of sunflowers were

In each of tl
sowing different v 
obtain informatior 
in size in every iniAverage results for number of years tested.
cut.Varieties.

Height. Total yield per acre. Yield of heads pei ai rs.

Grown Three Years :
Black Giant...........................
Mammoth Russian................

Grown One Year :
White Beauty.......................

ins. tons. ton»
71.34
68.17

11.83
9.89

5.0.1
4.20

67.60 10 60 4.30

The Black Giant sunflower has given an average of nearly one ton of heads per acre I 
more than the Mammoth Russian variety. Of all the varieties of sunflowers grown np to the I 
present time, the Black Giant has given the beat all round satisfaction, and any who are I 
rowing the “ Robertson Combination ” might do well to give the Black Giant a trial, ae | 

the heads form the part used for cutting and mixing with corn in the silo.
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ai. «s

ton».tom.

3<; so
8.26
6.10
7.90

Il M
6.10
1.00

ins.N O
H.l*

Dwarf K»eex Rape 
(irass Pease ....
Egyptian Pease ... 
Yellow tloya Beans 
( riuiion Clover .... 
Prussian Blue Pease 
Horse Beans............

44N.N
66NT,
16n <;
318.5
24n :«
6,6HI
28N. I

4.30 inches. tons. tons.
Cow cabbage or Marrow Stem kale 
Dwarf Essex rape ..
Victoria rape ..............
Th 'usand Headed kale
Tall Jersey cabbage.........................
barge tall French Brussels Sprouts 
Tall green curled Scotch kale..........

42 39.37
37.20
32.40
37.87
27.60
28.00
14.53

o of heads per acre 
ers grown up to the 
i, and any who are 
:k Giant a trial, as

44 30.69 
26.60 
21 74

38
36
45
22 16.48 

14 02lilo. 11

presented, will have 
>ats and one bushel 
‘lient results in the 
as but little lodged 
quite satisfactory, 

either the Siberian, 
dder.

It will be seen that the Dwarf Essex rape gave a very large yield in 1897, namely, 
36.8 tons per acre. This was certainly a magnificent crop, and was admired by visiting 
farmers who examined the crops on our trial grounds in the autumn. The crimson clover 
was also an excellent crop this year, but during the past five years has not proven to be a 
very satisfactory crop for either hay or green fodder. The horse beans have not given 
very satisfactory results in any of the experiments, as they are apt to turn black before 
they get their full growth, and it is necessary to cut the cipp at an early stage in order to 
prevent further deterioration.IBS.

apartment previous 
tory results, nearly 
was with but three 
ity, the two former 
■st time.

Varieties of Rape, Kalb, etc

> 1° each of the past two years, a very interesting experiment has been made by 
sowing different varieties of rape, kale and similar crops upon plots of uniform size to 
obtain information regarding the yield of these crops. The plots were 1-100 of an acre 
in size in every instance. The crop from each variety was weighed immediately on beingtested
cut.

'ield of heads pei avre.

Yield of green crop per acie.
ton»

Average 
height. 1897.

Varieties.
5.05
4.20 Average 2 

years. 1897.
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tal grounds for six 
the experiment wa» 
ascertain the best 

ability of each crop 
into account. The

Fodder Crops.

Seven kinds of fodder crops have lieen grown under experiment for three years in 
succession. This experiment is an interesting one, as several of the crops regarding which 
much has been said of late, are included in the comparative test. The plots were 1-100 of 
an acre in size in every case. 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 per acre :

Yield of Green Crop 
per scie.

Average height of crop. Average yii-ld per acre.
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The sfc«d of the Cow cabbage which was secured from Montres), and that of the tall 
Jersey cabbage which waa obtained from Jersey Island, were grown in 1897 for the first 
time. It will be seen that in the crop of the past year, the Cow cabbage, or Marrow 
.item kale, produced the largest yield per acre, namely, 39.27 tone, which was closely 
followed by the Dwarf Essex rape with 37.2 tons. The Victoria rape and the Dwarf
fi 8!îe?LVltrivtyi ave , n 8rown *n our trial grounds for several years in succession. We 
bnd that the Dwarf Essex has given a larger yield per acre than the Victoria rape in 
every year of the experiment. The tall Jersey cabbage is used extensively on the Island 
• W’i 1D<1 In?f' H: Dean °.f thb institution, when visiting the Island of Jersey 
|n Io9o, (observed that this special variety was in general use and was very highly 
prized. The growth this year in our grounds was good, even though the yield per acre 
was not quite so high as that of some of the other varieties here reported. Experiments 
with these crops wUl likely be conducted for several years, in order to get thoroughly 
reliable information in regard to their respective merits. As one of the College associ 
ates, Mr. W. h.Butler, is writing his thesis on the results of an experiment which he is 
carrying on by feeding these different crops to dairy animals and observing carefully the 
influence of each variety upon the dairy products, some interesting information should 
be obtained from his investigation.

superphosphate ai 
these fertilizers i 
fertilizer containii

:

Nitrate of aoda.... 
Mixture (complete) 
Su|>erphoai 
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Rape—Selection of Seed.

As In the case with nearly all farm crops, an experiment has been conducted with 
rape, in planting diflerent-sized seed, to find out which will produce the most satisfac
tory results. The experiment has been conducted for three years in succession by select- 
mg large plump seed, medium-sized seed and small-sized seed from the ordinary stocks of 
seeds as sold by leading seedsmen. The seed in all cases was sound and whole, and was 
carefully sifted and hand picked to make the samples as required for the three separate 
classes The experiment was conducted in duplicate each year. The following table ■ 
gives the result of the experiment for 1897 and of the average of two years in which 
this experiment has been conducted. ™

Yield of green rape per acre.
In each of 1 

of clovers tested 
to present a repo 
give the returns 
with the other ’ 
The seeding of t 
tection has been 
gives the results

Srlecticns.
| Average 3 yean-. 

1896-6 7.1897.

tune. ton».
Large plump need 
Midium sized seed 
Small sound ► eed.

17.7 19.45 
17.37 
11.05

lii 1
14 2

The results from this experiment in 1897 were quite similar to those of the two 
years previous. The average .esults showed that the large plump seed produced a crop 
of about two tons per acre more than that produced from the medium sized seed and 
about five tons per acre more than that from the small seed.

Rape—Application of Fertilizers. Lucerne or Alfalfa 
Sainfoin ..................

In 1891, 1896 and 1897 an experiment was conducted by using different fertilizers 
with rape, monter to find out which gives the best results and whether any of them 
would furnish a sufficient increase in crop to pay for the fertilizer used. The plots were 
1-100 of an acre in size in the experiments in the past year. The fertilizers were applied 
at the time the rape seed was sown. The mixed fertilizer consisted of nitrate of soda,
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Yield of green rape per acre.

Average 3 
yeaie.1896. 1897.1891.

Fertilizer».

Nitrate of »oda..................
Mixture (complete) ....

«hate............
potash............

]ier| >ho«| 
Muriate of 
No fertilizer

So

tune.

14 7
10 «
10 4
10 4
10 l
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superphosphate snd muriate of potash in quantities one-third of the amount used when 
these fertilizers were sown separately. The mixture, therefore, would be a complete 
fertilizer containing nitrogen, phosphoric acid and potash.

It will be observed that the nitrate of soda produced the largest results in 1891 and 
in 1896, and the second largest in 1897. In the average results for the three years it 
will be seen that the nitrate of soda produced a little over three tons per acre more than 
the unfertilized plot, while muriate of |>otash produced nearly 1-5 of a ton per acre more 
than where no fertilizeriwas used. For five years in succession rape has been grown 
with nitrate of soda and without any fertilizers in the co-operative experiments con
ducted throughout Ontario. The nitrate of soda has given a larger average yield per 
acre than the plot which was left unfertilized in each of the five years by about 2.1 
tone of crop per acre. The fertilizers used in connection with the test conducted in 
the experimental department has cost from $2 to $2.25 per acre in each instance for 
the amount used.

Clovers—Comparative Test op Varieties.

In each of the past two years, reports have been given regarding eight varieties 
of clovers tested in the experimental grounds. We will be able in another year or so 
to present a report of a number of varieties under similar conditions, but for 1897 we 
give the returns of only lucerne and sainfoin, as it is necessary to have fresh plots sown 
with the other varieties of clover in order to get results under uniform conditions. 
The seeding of the lucerne and of the sainfoin took place on May 12th, 1894. No pro 
tection has been afforded the plots in any of the past winters. The following table 
gives the results of the experiment with this crop for 1896 and 1897.

Yield of green crop ]>er acre.

Varietiee.
Average 
2 years.1897.1896.

tone. 
19.88 
11 70

ton». 
23.96 
18 16

ton».
21 92 
14 93

Lucerne or Alfalfa 
Sainfoin ................

As the spring of 1896 opened up very early, we were enabled to get four crops of 
lucerne in that year ; but, as the growth was later in starting in the spring of 1897, but 
three crops were obtained from the land during the summer. Owing to the heavy rains 
in the months of July and August, the lucerne grew abundantly, and although only 
three cuttings were made, still it will be seen that the total yield per acre in 1897 was

14 A.C.
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Names of varieties of Yield of green crops 
per acre.

grasses.
Average

Uniformity of height of 
crops, 1897. crops 

j 3 years.

Gras

Common name. Scientific 1897.nam<-. 3ft
....... • • • • • IKlymus Virginicus..........

Ufj-iSS.'te.- Sssraass
nîéh’s nraM......................  Arrhenathen.m
T.Wh„ “M.................... Dactylisglomerate........
Sn7t h Bro,?e .. .................Promus inermis. ...............
aottBrome Grass ............  Brooms Mollis ...............
jW” ÿwue ............... Festnca elatior......... I".
Rhnifl’Y Alnpecurus prateusis .......
^«nadian Blue.................... l*„n compresw .........
jri J"P, p.......................  Agrostis vulgaris...............

...................... A vena flavescens .
SX wnt.................... Aarostis stolonifera.......
FlnDt kLi8ole 1V "V........ Poa prateneis.................... .
Fine-leaved Sheep’s Fescue Festuca ovina................

1886,tons. tons.
7.04 | 7.61 
9.44 7 15
5.76 I 6 92 
5.12 | 5 31 
6.60 4 95
6 16 4 91
5.12 4 67
4.72 4 13
4.NO , 3 45 
3.92 ; 3 31 
3.20 3.31
4 64 I 3.16 
2.80 2 23
3 52 2 20
2 14 2 07
2.16 1.73
2.56 168
2 36 1 53
186 1.37

Medium........
Medium to good
Medium...............I
Medium to good
Medium..............
Good..................... |
Medium to good
Good..........."...
Medium...............
Good...... ....j
Go<id................... i
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Clover» 32

........Orchard ..............................................

........ Meadow Fescue......................

........Tall Oat...............................................

. .. {Timothy..................................

. ... Meadow Foxtail................ ...

...... I Lucerne.............................

........ Alsike.............................................

........ White or Dutch.............................

........ Yellow or Trefoil...........................

Total amount seed used ..

1893

Grasses Meadow Fescue 
Meadow Foxtail 

;Koglish Rye....
.... Timothy....... .

Canadian Blue
Orchard............
Red Top ..........
Yellow Oat ...

Covers..............Lucerne...........
........ White..............
.. .. Alsike..............

..........Red....................

.. .. Yellow.............

1886,

Total amount seed used,..

height 
of first 

cutting.Amount 
of seedMixture recom

mended in
Grasses and 

clovers.
Varieties in mixtures.

per
acre. Average 

3 years.

mde on the 15th 
during the first 
winters, and the 
; plots are each

field of green crops 
per acre.

Average 
3 years, 
1895-6 7.

1897.

tons.
7.04 7.61

7 15 
6.76 i 6 92 
0.12 i 5 31 

4 95 
4 91 
4 67 
4 13 
3 45 
3 31 

3.20 | 3.31 
3 16 
2 23 
2.20 
2 07

tons.

9.44

5.60
6 16
5.12
4.72
4.80
3.92

I HI
2.80
3.62
2 14
2.16 1 73
2.56 1 68 

1 632 36
1.36 1.37
1.20 85

Yield of freshly cut 
grass per acre.

3 years
1896-6-7. 

7 cuttings.
1897 2 

cuttings

tons. tons.

16.6* 15 87

18.80 19.36
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Brown recommended a mixture which he considered to be well adapted for a permanent 
pasture. Only the most hardy varieties which had been tested up to that time were 
included in that 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 recom eroded another mixture containing a less number of varieties 
and requiring a smaller amount of seed per acre. The grasses and clovers recommended 
in 1893 have proven tnemselves to be very suitable for a permanent pasture. They are 
all hardy varieties and when grown together give a large yield. An experiment was 
started in the spriug ol 1894 by sowing a plot of the mixture which was recommended 
in 1885, and another plot of the mixture which was recommended in 1893. The seed 
was sown

green-fodder and 
ror hay, however, 
a ting its becoming 
ad too long before 
cerne is properly 

Sainfoin is used 
much larger and 
there are not so 

nceme has given 
rimson and other

with a light, seeding of barley, and the germination of the seed of the grasses 
and clover was quite satisfactory. The following table gives the results from these two 
mixtures for the past three years :

I1 of green grass 
growth of most 
are very large, 
records.

There were two cuttings made from each plot in 1895, three in 1896, and two in 
1S97. Without a single exception, the mixture which was recommended in 1893 has 
produced the largest yield per acre. This mixture should be well adapted for good pasture 
soil. We have named all the varieties and clovers required for the mixture, and also the 
quantity of seed per acre, particularly, for two reasons : In the first place, that this 
experiment might thus be made as clear as possible ; and, secondly, that any person wish
ing to know the quantity of seed per acre of the different varieties which are recommended 
18 a permanent pasture mixture, would be enabled to find the information in good formmtal work has 

l combination, 
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grasses'in°tw«n tvapp 1°?lLlon of farmyard manure; and in the seeding of clovers and 
grasses in twenty-one different combinations in the spring of 1897.
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PART XI.

REPORT OF THE FARM SUPERINTENDENT.

To the I‘rendent of the Ontario Agricultural College :

we had more than an average crop of meet farm product». * aeeeon»
Improvements. The re-painting o' farm buildings commenced last season ... 

tinned by giving the bam, sheep-pen, and piggery two coats each • th«, t M0B> waa con-

riïrxz th- ~ -i,ia1,si,A 4s
Rot. t.on or Crow. Four years ago it was decided to follow a systematic 

of crops (a four years course), fit: Two years, grass, meadow and nLtnre lsn*^ 
third year, com, roots and peas, 90 acres ; fourth year grain and w!jS ^on*0”"; 
A- no system of rotation had been pursued in fc£?5S “let!ÎT3 >1° T* 
were lacking in vegetable matter, «used by growing gS croMfor^TJ 
years. The fertility of those parts has been restored by growing clover an^^dT*-** 
under the second growth every second or third year: and the wholeP 
good state of fertility. The changed appearance of the soil is quite noticeable hv°W m * 
of a dark color, which shows that there is an abundance of humus i 
matter, present. Under this system, an- farm should increase in' 
use of any fertilizer except the barnyard manure which is made on the fam **

•own per acre. The larger proportion of red clover was u^d becauLT^ th? Were 
for fodder and as a fertTzer'thfn the graces. The ex“re™ ZZe^tï?

! «" * t<> cure »o Urge a quantity of clover; but by Ae use «f the hav LT* * dlffi* 
able to put it in cocks soon after it was cut, and by this means the -h,d« dd we i^efe 
well saved. We commenced cutting on June 23rd, and on the 29th wet °rop,WIMI *“^7

»d -A"^ -- u- * ïî?iMafc
I —•—

bushels per acre, and a very heavy'crop of straw, whichw„howe™
Cutting was begun on July 21st, and finished on the 26th. Thire were gh™«' °dg<f' 
.very day and for a week after, which gave much extra Ukr to preTt £

a

which were

I
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sprouting. According to our rotation, fall wheat follows peas ; and before the peas 
sown in the spring the land received a dressing of coarse barnyard manure, about fifteen 
loads per acre. This was gang-plowed lightly and mixed with the surface soil before 
sowing the peas. After harvesting the peas, the land was again gang-plowed and thor
oughly cultivated before sowing the fall wheat, which was done the last week in August 
at the rate one and a half bushels per . ere.

were Rape Six e 
weaning in July ; 
It is principally ui 
to the pasture fielt 
passage about a da 
cut with a scythe i 
stable. Rape fedSpring Wheat. Fifteen acres of Herison Bearded were grown, ten acres on root 

land and five acres on sod. Under both conditions it had the same unhealthy appear- II results, 
ance as last year ; and, though there was an abundance of straw, the grain did not 
mature properly. I believe it would be advisable to stop growing spring wheat in this 
section for one or two years.

Fikld Roots. 
formerly known at 
ago. It is mostly 
season and a large 
root crop was a pai 
Intermediate man» 
an averagt of 400 
2,650 bushels an

Oats The north section of the farm, formerly known as fields Nos. 19, 20, and 21, 
containing fifty-five acres under cultivation, was sod in 1896. It was plowed early in 
the fall and was thoroughly cultivated, and was sown with Siberian oats last spring and 
seeded down with the usual mixture j so it will now come in the regular rotation. One 
and a half bushels per acre were sown, which yielded a very heavy crop, a portion of 
•which was so badly lodged that it had to be cut with the mower.
m ,s jBarlky. Fifteen acres of Oderbrucker barley were grown on root land which had 
simply been cultivated and drilled the previous fall. The barley was sown on April 
21st, and made a remarkable growth ; so much so that it had to be cut with a mowing 
machine and hauled in loose. Twenty acres of Mandscheuri barley were grown after 
corn which had been cultivated and drilled the fall before. This also yielded a large 
crop, but this variety, haring a stiller straw, was cut with the self-binder.

In places where the crops were badly lodged they smothered out the young grass, 
which was resown by hand immediately after harvest, so that there will be no blanks.

Pras. Twenty-four acres of peas (Prussian Blue) were sown. On account of wet 
weather, the crop was not equal to those of the two preceding years, which yielded over 
thirty-five bushels per acre. As soon as the peas were harvested, the land was gang-plowed, 
harrowed, and thoroughly pulverized with the disc-cultivators, for fall wheat, which 
sown 30th and 31st August. Although only one and a quarter bushels per acre were 
sown and September was exceptionally dry, the wheat grew luxuriantly and soon covered 
the ground. As a portion of the grain sown was sprouted, according to test, only about 
one 1 ushtl per acre grew, which is quite sufficient on land properly prepared.

Corn. Thirty-three acres of ensilage corn were grown, as follows : Fifteen acres 
' ammoth Cuban, eight acres Wisconsin Earliest White Dent, eight acres Oompton’s Early, 
,ud two acres Black Hills, the latter a new variety which did not prove equal to the others. 
On account of the cold and wet weather in the end of May, a large portion of the corn 
planted on the 17th, 18th, and 19th did not germinate, so the land was again cultivated 
and replanted June 6th, 7th, and 8th, which is rather late for this section, as we are 
liable to get frosts in September before the corn is sufficiently matured to cut and put 
into the silo. Though there was no rain for three weeks after this second planting, the 
corn grew very rapidly and yielded an average crop of twenty tons per acre. We com
menced cutting and tilling the silo September 18th ; the previous night there were two 
degrees of frost and the following Monday night four degrees, after which the leaves 
became quite dry and had a bleached appearance.

I do not consider this ensilage equal to that made from corn matured without being 
frosted. After filling both silos to their utmost capacity, the balance, about 150 tons, 
was set up against the fence for present use, about one ton a day being cut and fed to 
cattle and horses. The corn was sown with the ordinary grain drill in rows forty-two 
inches apart ; fourteen pounds of seed per acre was used. The hoise weeder was kept going 
both before and after the corn came up, to keep the surface soil thoroughly pulverized. 
After the corn was up several inches, we used the two horse cultivator, repeating three 
times until the corn was two or three feet high. Very little hand hoeing is required, if 
the land has been thoroughly cultivated the previous fall.
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ure, about fifteen 
iirface soil before 
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t week in August

Rap». Six acres of rape were grown—one acre sown May 22nd, to feed lambs after 
weaning in July ; the remainder on June 19th and 21st, for fall and early winter feeding 
It is principally used for fattening steers. During October a cartload was taken each day 
to the pasture fieM ; and during November and December to the stable, and left in the 
passage about a day to thaw out before feeding. About November 20th, LV -ape was
.uhlT h n Myt}e Bntî fut ™ h,-aP8 where it will remain frozen until brought in^to t“ 
jtab a Rape fed with ensilage and clover bay for producing beef gives the very belt

;y
ten acres on root 
inhealthy appear- 
le grain did not 
ig wheat in this

Field Roots. This year the root crops were grown on that portion of the 
formerly known as Held No. 15, the old permanent pasture which was plowed two years

ssciœfc: r, g&z
tmt&i rrs ~ • w

Potatoes. Six acres of potatoes were grown on the same portion of the farm 
Following are the varieties : four acres of Empire State half an acre eaeh a • 
Wonder, Grown Jewel, Rose of Erin and Burpee’s Extra Farlv We h«H tw f Araerlcan

and then the tubers commenced to rot. On tue 25th August, dry weather sTin'

ÎStaîS iT„d £ÜSh ,wo u,iri* °! the - h.,:
plowing ,„d in tt. 90.«„ i„to„d,d forpe^fX.?.?'.^?
T 118 was plowed about three inches deep, and, as there was a heavy growth of clove/chains 
we^re used on the plows to drag it under. The land was harrowed soon aft,r beTng plo3 
and the vegetable matter being near the surface rotted quickly, so that i.i about three 
weeks after being plowed it was cultivated across with the spring tooth cultivator 
Should any thistles or other weeds appear, those portions are gone over with a u i i,0*S»fd N,P,Zw .11 tl „.n.„reS through thn spdng and 
Buiumar, which had r.m.mcd in th, b.my.rd, ... h.ulcd nut and .prnid on the ,a,l* ,e
“ f“r “ 1_t7°', d 8° aVhe rftte ofaixtwn ‘«ads per acre. This was covered with a douhle mouldboard plow in drills about twenty-two inches wide By this means th , a
posed vegetable matter and manure were placed in the centre of the drills wherelt will 
remain during the winter without fear of leaching away or being lost hv -In \
On the balance of this section the manure will be hauled out during the winter a,Spread 
on the snow, and m the spring gang-plowed lightly to mix it with the surface sÏÏ The 
faU cuhivation of our corn and root land was as follows : As soon as the corn wes har 
vested the land was cultivated with the broad share cultivator with the centre rith 
removed, cultivating along the rows. This cleaned the land of weeds, except thoS in^he 
corn rows (which were more numerous than usual, owing to the great amount of Lnf 
These were destroyed by plowing out the corn roots with an iron plow without the 
mouldboard, and harrowing, after which the land was drilled with a double mîuîdboîri 
plow. In ordinary seasons it is not necessary to plow out the m™ .
vate and drill with the double mouldboard plow lengthwise with the Mt ' 81n?,, y cLu tl"

r was kept going ■ m the centre of the drills for the next year’s cron Land tre»t«H F FI- * ° pnaerved ghly pulverized. I] with a grain crop invariably gives goocfresults • P»nd with such fW*J ,Bnd 8eeded
repeating three ■ failed to get a good catch of clover* ’ “ treatment we have ne er
ig is required, if H Live Stock. We have at present fifty-six head of cattle vir ». . ,

s. twenty-seven '3males of the different breeds, required for educational pCoIÏSd

s. 19, 20, and 21, 
i plowed early in 
s last spring and 
r rotation. One 
rop, a portion of

t land which had 
i sown on April 
with a mowing 
ere grown after 
yielded a large

\
the young grass, 
be no blanks.

, account of wet 
lich yielded over 
vas gang-plowed, 
heat, which was 
Is per acre were 
ind soon covered
test, only about
ired.

: Fifteen acres 
Jompton’s Early, 
lal to the others, 
rtion of the corn 
again cultivated 
action, as we are 
to cut and put 

id planting, the 
sere. We com- 
there were two 
rhich the leaves
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to supply the college with milk ; also eight bulls of the different breeds 
steers were tied up on the 1st November, their averege weight onZt day ton, 7 
pounds ; the remaining si, are together loose, their average weight November 1st

averadnJl^^T ï"88* °n Member ?(Hh, 1896, eleven steers were bought,
rT?ft -035 P?unf*<.at lhree ^.Per Pound They were sold July 3rd, 1897, aver
aging 1,383 pounds at five cents. Followmg an the results, with variety and cost of food

*2 00, h,? *7m‘ ■“Wf ^

Cost of 
Cost of

Sold Ju

The steers 
ber of farmers v 
feeding. Had 
greater.

i t' Ration for December.
17 lbs. silage ...............
17 “ pulped roots .....................
10 “ cut clover hay and chaff... “
3 “ bran..................................... *•

Rape at noon

Average cost per day ... $8.59

For January, the same mixture was used, 
except that 4 lbs. chopped grain and bran 
was ted, and the rape at noon was changed 
to 30 lbs. sliced turnips.

30 lbs. turnips ..........
4 “ grain and bran

Cost of food per day. 11.09 “

Average gain in weight for December,
91 lbs. at 6 cents...............................

Less cost of food .............................

Average gain ;wr steer for December $1.89

........... cost $1. 84.661. 2.66 On April 7 
The result was i1.

Cost of I 
Cost of I

Average gain in weight for January,

Less cost of food ................” ”

Average gain per steer for January. 80.36

Sold Jul83.86
3.44

cents.

They were 
May, and one-hi 
steers, there was 
because it could

The steers 
roots, clover hay 
poun<’ of sliced 
are healthier thi

Sbiip. T1 
about two montl 
limited quantity 
clover, silage, a 
have the lambs 
turned out to gri 
them of ticks, et

Following a

In February, the same as January ration, 
but the grain and bran was increased to

4.76 cents.
Average cost per day . 12.84 “

Average gain in weight for February,
69 lbs. at 5 cents ...................

Cost of food ........................... |

Average loss per steer for February. 80.14

Average gain in weight for March, 63
lbs. at 6 cents.......................

Cost of food ...........................

Average loss j»er steer for March .. $0.83

Average gain in weight for April, 69
lbs. at 5 cents .................................

Cost of food..........................................

Average loss per steer for April.... $1.16

Average gain in weight for May, 40
lbs. at 6 cents ........

Cost of food ..........

Average loss for May

Average loss in weight for June, 50
2/11 lbs. at 6 cents .............

Cost of food ................

$3.457 lbs
3.59-

March ration just the same as February.
$3.15
3.98

Li April half chopped grain and bran 
added, making

was

Average cost per day.. 13.71 cents.ii,
!l

The May ratio”, .vas the same as April. Lincoln ..............
Cotawold..............
Leicester..............
Shropshire..........
Oxford Down....

$2.00-
4.25

$2.25-
Ration for June : The wool wi 

is in favor of the
Swine. Of 

food consumed, 
about one pound 
young pigs, aftei 
kept to consume 
this kind of food

30 lbs. silage .... 
12 “ cut clover .

2.25 cents. 
4.20 “

7J “ chopped grain and bran. 5.62 “
$2.51
3.86

$6.37:
12.07 cents.

The loss of weight in June is due to the allowance for shrinkage.

iI
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8. Fifteen of the 
t day being 1,222 
ovember let being 
in, and with two

Cost of 11 steers, Nov. 30th, 189# .. 
Cost of food for 7 months ..................

Total cost .......................
Sold July 3rd, 1897, for.......................

Total profit ...................
Average profit per steer

$341.86
284.79

$626.34
760.50teera were bought. 

T 3rd, 1897, aver 
:y and coat of food 
50 per ton, mixed

$134.16 
$12.20

yTS™ ™ the œne^ciZg jZ m^Kfhe^ul^ thUmiteïïof 

gÏÏter.' h 7 h”11 *° d tW° montbe eerlier *6 profita would have been much

The ■ teera were

r December,
$4.55
2.66 On April 7th, 1897, eight ateera were bought. They were aold 

The result was as follows : * on July 3rd also.>r December $189

Cost of 8 steers, total weight 8,290 lbs., at 31 cents 
Cost of feed for 2j months...............................* e

Total cost ...........................................
Sold July 3rd, total weight 8,980 lbs., at 4 cents ...

Total loss ...........................................
Average loss.....................................

$290.16
82.00

for January, $372.16
367.20$3.80

3.44

or January. $0.36 $14.96
1.87

They were fed the same as above, but received one pound leaa grain in Anril and 
May, and on»half pound lea, in June. While there was in apparent Contre 
steers, there was an actual gain, as a large portion of the food would have been wastecL 
because it could not have been sold so late inthe season. WMted*

r February,
$3.45

3.69-
The steers and milch cows are fedroots, clover hay .ad chad, chopH^i

^LiÆhaTvl ,h£ tafiLTjT dST' “°btoimd' “d ““
>r February. $0.14 

r March, 63
$3.15 Sheep.

temeJ o- to dr°PP!lin “"Ch' She»rin« “ done in April, before tee ehZTart 
Jbl^f f\to gr.“8' T,After «hewuig, the ewes and also the lambs are dipped to dean 
them of ticks, etc. Thu u repeated in October. **“

3.98

T March .. $0.83

>r April, 69

.11

Following are the average weights per fleece, unwashed, of the different breeds :>r April.... $1.16

Lincoln .... 
Cotswold....
Leicester......
Shropshire .. 
Oxford Down

or May, 40 14.21 lbs. 
13.60 “ 
9.42 “ 
8.96 “ 
8.33 “

Hampshire Down .
Suffolk ...................
Dorset Horn .... 
Southdown............

•... 8.10 lbs. 
.... 7.93 “ 
.... 6.78 “ 

.. 6.00 “

$2.00-
4.25

$2.25.

» », Lï.b™4 ïïü* lhir,”“ ““per i-ta-d «or June, 50
$2.51 present

sr&ss îa; -ith“k" •— - *snts

3.86

$6.37:
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Horsks. Four teams and two cart horses are kept for work on the farm. A man is 
engaged for each team during the summer season. In winter when the farm work is not so 
pressing, the students get an opportunity of driving the teams. During the summer season, 
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 sixteen pounds of chopped grain and 
bran mixed. The grain is composed of oats, barley and peas. This winter, when they 
will have but little work, the ration will be the same mixture of cut clover and silage, 
morning and night, with six pounds of grain and bran ; at noon, fifteen pounds of carrots’ 
with half the quantity of cut clover and silage. By this method of feeding the horses am 
healthier, and are kept at considerably less cost than by the general custom of feeding oats 
and hay.

Sales of Potatoe 
Wool

" Hay an
“ Hides,i

Milk.. 
Old Fei 

Service of Aniim 
Feed for Poultry 
Work done at M

Food, Fked, FoLive Stock fob Educational Purposes. The following live stock, all typical 
pure bred animals, are kept for educational purposes :

Milk, 6052 gals , 
Potatoes, 425 bu 
Keep of three he 
Team for hauling 
Team and man, 1 
Hauling gravel f, 
Excavat ing reaer 
Single horse and 
Keep of extra ho 
Horse for haulin;

8 breeds of cattle, 1 male and 2 females of each breed.
9 1 sheep, 1 “ 6 “ “
6 swine, 1 1

Practical Instruction. The first and second year students are required to work 
on the farm or in the other departments each alternate afternoon, for which they are 
allowed in proportion to the work performed, and credited on their board account.

Before the examinations last J une, the second year students plowed a ridge each for 
the purpose of testing their skill, and marks were given according to work performed. 
The plowing was judged by the following scale of points Beginning, 20 ; even holding 
20 ; shape of ridge, 20 ; straightness, 20 ; finish, 20 ; total, 100. The minimum number 
of marks required to pass was 40 ; and all passed except two.

In the beginning of November an opportunity was given to the first and second year 
students, who have had more or less efficiency in plowing, to test their skill in plowing 
sod. Thirty-five entered into the competition ; and each one plowed ten furrows, using 
the same team and plow. One hour was allowed for each student. Ten awards 
made by competent judges as follows :

Keep of four hon 
Keep of extra ho 
Turnips for expel 
Hay, 11 j tons, al 
Hauling five load

were

1st. W. Mason, Northumberland Co. 
2nd. H. P. Westgate, Laribton Co. 
3rd. R. .1. Broomfield, Ontario Co. 
4th. J. Wilson, Bruce Co.
5th R. Wilson, Huron Co.

6th. A. J. McFiggins, Northumberland Co.
E. .1. McMillan, Prince Edward Island. 

8th. D. McEwen, Northumberland Co.
9th. D. A. Ross, Glengarry Co.

10th. A. F. Eddy, Algoiua District.

Keep of two hors 
Man and team, 1

7 th.

Wood supplied, 7 
Hay “ 3
Mangel ', 760 bus. 
EnsiIaDu, 250 tom 
Pasture, 25 acres, 
Soiling crop, 14 a< 
Chaff, 14 tons, at 
Hauling sawdust i 
Teaming, 1J days, 
Teaming ice 
Milk supplied, 1,( 
Service of cows, 1

The annual sale of surplus young live stock was held at the farm on October 13th 
A large number of farmers from different parts of the Province were present. The prices 
realized were considerably in advance of former years, yet moderate, considering the 
quality and breeding of the animals offered. 8

11 cal vos, various breeds, realized 
29 lambs,
62 pigs,

$570.00
335.25
716.75

$1,622.00
1 submit herewith a statement of the farm accounts for 1897 :

By ski' i-milkCASH RECEIPTS.
Sales of Cattle $ 1,969 52 

1,161 2(1 
220 98 
257 10 

79 62 
110 28 
36 00

Pigs
Sheep 
Wheat 
Oats.. 
Barley 
Peas..

Expenditure for s 
Allowance for tim 
Keeping of live st

.

;
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farm. A man is 
rm work is not so 
i summer season, 
mixture of cut 

•pped grain and 
nter, when they 
lover and silage, 
ounds of carrots 
ig the horses are 
a of feeding oats

Sales of Potatoes 
Wool .. #4!)

Bay and Ensilage 
leg and Skins .Hit

Milk.........................
Old Fence Rails ...

Service of Animals.............
Feed for Poultry Department........
Work done at Mr. Harrison’s house—men and team

-------- 8 4,296 55
Food, Feed, Fodder, and Survives or Men and Horses Supplied to other Departments.

To Collect.
ck, all typical,

Milk, 6052 gals , at .08 ....................................................
Potatoes, 425 bus., at .40.......................................
Keep of three horses, 1 year, at 875....
Team for hauling ice, 3 days, at 82.60..................... ...
Team anil man, days, at 82.50 ........................... ....
Hauling gravel for reservoir, 150 loads, at .25.............
Excavating reservoir, man and team, 17 days, at 82.50 
Single horse and cart at reservoir, 26 days, at .65 . 
Keep of extra horse carting at reservoir, 13 weeks, 
Horse for hauling sewage during year 1897 ............

8484

7
3•quired to work 

which they are 
Recount.
' ridge each for 
vork performed. 
I ; even holding, 
inimum number

37
42

at 81-60 19
60

81,056 81
T» Experimental Department.

Keep of four horses, 1 year, at 875
Keep of extra horse, 21 weeks, at 81.50..........
Turnips for experimental feeding, 75 bus, at .07
Hay, 11) tons, at 86.50.........................................
Hauling five loads of pigs to Guelph, at .76 ....

and second year 
■kill in plowing 
furrows, using 

in awards were 3
8386 35

To Horticultural Department.
thuinberland Co. 
e Edward Island, 
iherlnnd Co. 
yr Co.
District.

Keep of two horses, 1 year, at 875 
Man and team, 1$ days, at 82.60.. 8150 00

3 75
8153 75

To Dairy Department.
Wood supplied, 72 cords, at 81.25 
Hay “ 38 tons, at 86.25
Mangel't, 760 bus., at .07.............................
Ensilage, 250 tons, at 81.60.........................
Pasture, 26 acres, at $4.00........ ............. ..
Soiling crop, 11 acres, at 88.00 ...................
Chaff, 1§ tons, at 81.50.................................
Hauling sawdust from mill, 27 loads, at .75
Teaming, 1 j days, at 82.50...........................
Teaming ice..................:................................
Milk supplied, 1,637 lbs., at 66c. per 100 .. 
Service of cows, 10 grade and 10 pure bred.

8i October 13 th. 
int. The prices 
considering the

237
52

375

8570.00
335.25
716.75

2

,622.00 10

$939 61 
30 00By skii .-milk, 30,000 lbs., at 10c. per 10

$900 64169
Other Items.

Expenditure for steers in 1897 above that in 1896.........................
Allowance for time spent by farm sujierintendent in other duties 
Keeping of live stock for educational

61

8686 73 
400 00 
400 00

57
pur|H)ses10

$1,486 7336

88,288 83
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DISBURSEMENTS.
Superintendent s «alary.................
Wages.................................
Live stock.............
Maintenance of stock
Seeds .........................
Binding twine................................
Postage, stationery and advertising
Fuel and Light................................
Contingencies....................................

2,948

26
11»
63

$6,973 «17
Permanent Improvement».

Painting, rejtairs and alterations
fWlfakUMl ............................
Implements ................. .. ..

$441 «18
128 39 
190 «7

MANAGE,
760 74One-fifth of this expenditure reckoned for 1897

Total exjienditure...........................................

Cash receipts .... .........................
Other “ ............

162 15

$7,126 82
To lit President of 

Sir,—I have t
.. #4,296 66

. . 3.993 28
$8,288 83 I - few experiments un 

Numerous lettNet profit $1,163 01
describing the eymp 
ind asking for 
attention and the b 
very favorable resuli 

Inflammation 
hen su tiering from ai 
The egg was 
water ; then the egg 
the shell ; the shell 
•ac ; and by careft 
was held head dow 
few days was appai

Soft boos.—Th< 
auses, and all cases < 
bonate of lime, and t 
in or with the food ; 
deficiency of calcarec 

Ï «hells broken r 
worried in their p< 
breeds of poultry.

Apoplexy,—Th 
ipparently in the m< 
dead or without 
of a blood vessel in 1 
produces the trouble.

Causes. —It is ii 
over-fed birds, and 
the nest No doubt 
the Plymouth Rock f 
»ny other breed of ] 
•eaaon; one was foun

Notes.

tu. iTSsa* i“re“,d “I”°dll°re ec83-73

can

removiA.u0,.df«!.P0l °n of the farm eupenntendent’e time being devoted to work 
other than that of the farm proper, a certain portion of his salary should 1*, credited in 
the farm account. The amount might be placed at $400.00, to be an equivalent for the 
time spent in attendance at farmers’ institute meetings, lecturing in college, attending to 
visitors nearly every day during the month of June, drawing plans for beautifying 8 
try homes, besides attending to a large correspondence. ^ ®

^ditiontothe above an amount should be credited to the farm for the mainten
ance of live stock that are kept for educational purposes.

conn-

Respectfully submitted,
up w

WM. RENNIE,
Farm Superintendent.
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,200 00 
,048 82 
,842 .13 
000 80 
173 01 
25 20 

110 06

PART XII.

75
63 70

$6,073 «17 report of the

441 68 
128 30 
190 67 MANAGER OF THE POULTRY DEPARTMENT ♦

760 74
152 15

87,125 82
To the President of the Ontario Agricultural College „•

... —■ - *

"d JüzJSn as: TirSi

206 55 
903 28

88,288 83

81,163 01

1.55. In 1897, 
wed by getting 
e of $683.73 for

very favorable résulta were attained.

«a
ïï J? M^7u,*r £ ~~ &
fe-*«■ - —*
=rë™^rtEH,ïE=EH
breeds of poult™ 7 ’ !t ™ay cauee ,oft e«88. especially among the larger

produc^he tmnble ’ aD<1 ^ °°n8e(laent flo* of blood pressing upon the brain

/

woted to work 
be credited in 

uivalent for the 
ge, attending to 
iautifying conn-

Soft egos.
or the mainten-

rintendent.

over fed^Mrds ^and m™^'7 by a,fu11 habit of b®dy, and is more frequent in

s aSaff-r?=a: r M°d
| n, one was found dead on the nest and the other under the perch. ;
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Tint Tick L 
the chick’s head 
these lice is knc 
more than a dc 
mended by Mr. 
a few days old ;

Treatment.—In this disease little can be done towards a cure in an actual attack 
bnt a great deal may be done in the way of prevention, as over-feeding or using over- 
stimulatin food, and the want of sufficient exercise, greatly increase the danger of 
this disease 6

Vkrtigo.—A bird affected with vertigo may be seen to go around in a circle, or 
may flutter about with but little control of its muscular ..ction.

Causes.—It it caused by a rush of blood to the head, a sudden fright, or the result 
of over stimulating diet.

Treatment.—I have found that holding the head of the bird affected under a stream 
of cold water, or pouring cold water on the head for a few minutes will arrest the 
disease. Afterwards an opening medicine should be given which will remove the 
tendency to another attack.

M.
Pu
Fl<
Cri

Apply a small an

Crop-bound.—The crop, whose office is to receive the food when swallowed and 
transmit it to the gizzard in portions, may become so over-crowded that it is impossible 
for it to expel its contents into that organ. The gizzard being empty, the bird continues 
to feel hungry and eats until at last by the swelling of the grain a hardened mass is 
formed in the crop, and the enormous size gives evident indications of its being bound.

Treatment.—In ordinary cases, a dessert spoonful of castor oil poured down the 
throat, and the kneading of the crop with the thumb and finger will remove the trouble; 
but I have known cases where a purgative medicine did not serve the purpose. I 
operated on two cases this season. Making an incision with a sharp knife, first through Î 
the skin and then through the upper part of the crop, I removed the food with a wooden 1 
spoon. A few stitches closed the incisions, and the birds recovered in a few days.

Chickkn pox.—An eruption on the face, comb and wattles. This disease is very con
tagious, and birds aflected with it should be at once isolated. I went last spring to see 
a flock where this disease had broken out ; more than half of a flock of Rocks were thus 
affected.

J

e
(
(

<

Fowl louse 
(gren

XVe ere still i 
covered on hens, 
hatched artificial!;

Bronchitis.- 
roup, t 

the accumulation <
Treatment —' 

kerotene oil giver 
such as is used 
administered.

Treatment.—I had the diseased parts washed with warm water and carbolic soap, 
then the scab was easily removed from each pustule and the sore was touched with lunar 
caustic (nitrate of silver). One application was found sufficient to effect a cure. Persons 
using caustic should be careful not to touch the eyes, as it will destroy the sight.

Leg weakness.—This disease usually occurs in young birds while growing, and 
frequently in cockerels than pullets. The bird sinks upon its hocks after standing for 
some time, unable to support itself, and in bad cases unable to get up. In other respects 
the health may be good.

head as in
more

Causes.—This complaint, which often attacks the finest and best specimens, is caused!
merely by a rapid increase of weight which bout of proportion to the muscular development,! I purchased I 
and is most common in the heavy varieties, as Cochins and Brahmas. ■ Both were suffer»

Treatment.—A due supply of nutritious food, care being taken to select such food as B by the above treat: 
is flesh-producing and not fattening, avoiding the use of com and peas. A little chopped B. Roup — At ou 
meat or ground green bone two or three times a week, along with ground oats, middlings, ■ and I am sorrv to i 
or bran, is considered the best food to use, with a liberal supply of skim milk. ■ had every evidence

Scurfiness or scaly leos.—A peculiar scurfy eruption is developed between the* ol birds are offered 
scales on the legs. In several cases where the disease has been allowed to go unchecked, B showing signs of di 
agglutinated masses of scurf an inch in thickness are produced on the back and front offl t0 avoid suspicion, 
the legs. J that you cannot lea

Causes.—Microscopic investigations have proved that this disease is caused by a 
parasite or insect that works between the scales on the legs.

Treatment.—Soak or wash the legs in warm water until the scurf is softened, so that 
it can be removed. Apply lard and sulphur, to which may be added a little carbolic acid. 
Severe cases may require two or three applications before a cure b effected. WampoleV 
antiseptic solution, if applied at the commencement, will prevent further trouble.

Symptoms —T
I membrane of the m 
B as to till the eyes, « 
| when collected fom 
I or distempirand a 
I n-glected, such i

15 A C.
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remains thin and watery and devoid of odor,there ia usually nothing beyond a severe cold 
but if it thickens and becomes offensive, the general health also suffering roup has 
supervened. r

W ith respect to the communication of this disease, experiments prove that it is con
tagious. 1 procured a bird, a Brown Leghorn cockerel, a fleeted with roup last April. I 
placed a hen in the best >f health in the same coup and in ten days she exhibited the 
symptoms of the disease in its worst form. Both birds were allowed to drink from the 
same vessel ; and 1 am inclined to believe that the disease is generally communicated in 
this way, as the discharge from the nostrils of the sick bird contaminates the water 
which it drinks.

C

\

à 7 rnttmrnl —In general. I would say : kill a roupy fowl at once, unless a valuable 
bint, rather than run the risk of communicating the disease to the remainder cf the 
flock. Warm, dry, and comfortable quarters and nutritious food are the first essential» 
to recovery, and the frequent removal of the dry discharge from around the eyes and 
nasal cavities by bathing with warm water must not be omitted. I hu e used Dr. Hess’s 
i ancea with good results. The use of kerosene oil, injected into the nasal cavities, and a 
little* added to the drinking water, will be found a useful remedy.

Evci iatiio—This habit may be prevented by placing six or seven artificial egg» 
in the nests. I have cured the most confirmed egg-eaters in this way. They soon 
tire of pecking at them, and in a few days are broken of this vice. The habit is 
generally confined to ht ns inclose quarters, and may be acquired from hens laying 
soft shelled eggs that get broken in the nest or on the floor.

While there

VI

Flu. 1.

/
are numerous other diseases, the foregoing are the most prominent and 

important ; and my attention has not been directed to any but the above during the 
past year.

Testing Eggs,

To attain the best results, it is necessary to test the eggs during the period of incu 
hation. Our practice is to examine the eggs on the sixth day and remove those not fertile 
This is tant accomplished at night or in a dark room with the aid of a lamp and an egg 
tester. A piece of cardboard with an oval hole cut in the centre, not sufficiently large 
to allow the egg to pass through, may be used. The cardboard is held in front of the 
light, and the egg to be examined placed within the opening A proper egg tester 
can be purchased very cheaply from incubator manufacturers, with which the eggs can 
be tested more accurately and rapidly. Few persons understand testing eggs properly, 
l»eing unable to detect the fertile eggs, t e, to distinguish a dead from a living germ, or a 
weak from a strong one. A little practice renders the distinction easy. A fertile egg 
will on the sixth day (temperature having been kept at 100° to 103°), show a dark, 
movable spot with veins running from it, somewhat resembling a spider as in Fig. 1.
A weak germ will show a spot, but is cloudy-looking and muddled, as in Fig. 2. The 
unfertile or sterile eggs are readily distinguished, being clear, and the yolk easily seer, 
which looks somewhat darker than the rest of the egg and not muddled. Those who 
follow I he plan of testing will find it advantageous to set two hens on the same day ; I 
and on examinining the eggs on the sixth day, if many unfertile eggs are discovered, the 
fertile eggs from both m'iy be given to one hen and a fresh setting placed under the I 
other. The clear eggs may be preserved, as they are valuable food for the young 
broods. ■

Fio. 4.

\

Fig. 1 represents a strong fertile egg as seen in the tester on the sixth or seventh 
day : the dark spot b is the live germ, au blood vessels extending from it. The germ 
h will be seen by placing the egg agaimt the aperture of the tester and revolving it 
between the thumb and finger until the side on which the germ has formed comes nearest 
the eye. The germ at this time, being quite lively, can be seen to move.

In a strong fertilized egg, the blood vessels should show plainly ; but the germ is not 
always seen so plainly, as it varies, more or less, with the color and thickness of the 
shell ; e shows the 
hation.
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. .L*!*' " rePreaent,L* we,k °.r imperfectly fertilized egg, as seen in the teeter on the 
sixth day ; a is an oblong or circuler blood vesfel which has started, but nothing more

'•the “r Th“ »

. . «*? live egg on the sixteenth day ; e is the space occupied by the
cluck Lines a and b show the air space, which may be on the top, or partly to one side 
as tndicattd by the respective lines. At this stage in the period of incubâtron, a live 
chick darkens the egg, except the air space, when seen through the tester.

i’-'KR* should be tested in a warm room fixe from draught.

Development op Chicks.

Fig. 4 shows the ht art and minute arteries and veins in a circle on the yolk, which 
»s enclosed in a thin sac. They may be seen by the naked eye when a fertile egg is 
carefully broken into a saucer after thirty-six hours incubation. The veins gradually 
surround the yolk, from which the chick derives its nourishment during the period of 
incebetWD. What is left of it is drawn into the abdomen just before hatching.

Kg. 5 represents the interior of the egg on the sixth day, when the live germ can be 
seen to move, and will appear on top when the egg is laid on the side. In testing, the 
large end of the egg is held up as in fig. 2, which shows how the egg looks in the tester 
through the shell. Ffg. 6 is seen with shell partly r-moved.

Fig. C shows the appearance on the eit -h or ninth day.
Fig. 7 represents the eleventh or twelfth dsy.
Fig. 8, the development on the fourteenth day.
Fig. 9, the sixteenth.
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Geeie .... 
Ducks ... 
Turkeys,. 
Guinea Foi 
Pheasants 
Partridges 
Os‘riches

Dead in the Shell.

\\ by do chicks die in the shell ; and what is the cause 1
This question is very frequently asked, not only by those who uie incubators, but by 

those using hens, gee«e, turkeys, and ducks for hatching. In a great many instances, the 
cases of “ dead in the shell ” may be attributed to the incubator or sitting hen ; yet it 
cannot be so in all case». Some hens steal their nest and bring out a full hatch ; others 
do so and hatch only a very small percentage, or fail to hatch any.

A hen that hides her nest generally sits on her own eggs ; and if they are strongly 
fertilized, and she is attentive, and she has a good place to sit, she usually brings 
good hatch. If the eggs are not well fertilized, you may expect poor results.

I he unhatched eggs may prove to be unfei tile, or most of the chicks may be dead in 
the shell. What is the c iuse ? A poor incubator, or a bad sitter may cause the trouble : 
but if a hen sits steadily on thirteen eggs and only hatches four or five of them, is it not 
reasonable to suppose that the unhatched eggs have differed somewhat in quality at the 
beginning, or they, too, would have hatched 1 All having been subjected to the 
treatment and conditions, why did not all hatch, or i’ll fail to hatch, if they were all alike 
at the time of setting Î

There are many answers to this question. It might be a lack of vigor in the germ, 
traceable to the parent stock, or a weakly condition of the laying stock from which the 
eggs were procured. Had all the eggs failed to hatch, we would naturally suspect that 
the hen had neglected her nest ; butas some hatched, the blame could not be attributed 
to the hen, for chicks cculd not be produced without proper conditions of incubation to 
which they were subjected together with those that failed to hatch.

,- Note. 1 liv niiiv illustrations <>ii |mge 227 are taken front “The Art of Incultstion ami 
Breeding." by Col. Van. Culin (18114).
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Periods ok Incubation.

Chickens ..,
Geete..........
Ducks .... 
Turkeys.... 
Guinea Fowl 
Pheasants .. 
Partridges .. 
Os‘riches ..

Twenty to twenty two days. 
Twenty-sight days.

• • Thenty tight days.
. . Twenty-eight days.
. I wenty-eight days.
..Twenty five days.

Twenty-four days.
.. Forty to forty two days.
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mad Î It is impossible to give an answer to this question that would bo of any practical 
value as so much depends on the size of the birds and the amount they have obtained

*,0’' wel6hi°g “d “°,her p™*. I

When a hen is producing eggs a greater amount of food is required. Neverthel.se 
there u a .ule which is easily understood, which will secure both health and eggs-that is 
to give the birds no mere than they will eat with an eager or ravenous appetite. We 
often have visitors remark, when passing through our buildings, that our fowls must be 
starving, for when their food is given them they Hy in the air and endeavour to get into 
the pail containing the food. They are, in fact, alwayn ready for their food, and 
say that this is the way it should be. It has been 
feeding is the best.

In bad or cold weather, or when fowls are moulting, a little more may be given but 
we never allow our stock (speaking of adults only) to eat till they are.fully satisfied.’

Differing foods. In choosing foods, either meal or grain, there is a considerable 
variety to select from, and it is well to give a change.

Corn is chiefly remarkable for the quantity of oil it contains ; and, if used exclu
uJlI( WM,hv‘t are rry,apt 60 .become 400 fat : but when fed ™ conjunction 
ith othei foed, it will be a valuable addition to the poultry ration.

Buckwheat, which is very largely used as poultry food in different parts of theooun 
try, m const quence of its low price, is not quite equal to barley or wheat in the amount 
of gluten it contains, yet the Fiench, who lend immense quantities of poultry and eggs to I 
the English market, used buckwheat almost exclusively both for fattening and egg produc 
tion rrom our experience we can confidently recommend its use as a staple in preference 
to almost any other grain. r
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Oats may be fed for a change, but the heaviest samples should be'procured, as they 
contain little, if any, more husk than the lightest, and are consequently much cheaper if 
the proportion of meal is taken into consideration.

Peas may be regarded as stimulating for geneial
Wheat is a favorite food for fowl and they eat it greedily ; but it should be used 

sparingly on account of its tendency to produce fat.
Clover Hoy There can be no doubt that clover hay is an excellent food during the 

winter mon'ha or when fowls are confined to small runs during the summer, as it supplies 
the want of green food. It should be cut as fine as possible with a clover cutter and then 
steamed for several nours either in a kettle or by throwing boiling water over it in a tub 
which should be covered over so as to retain the steam. When fed, it should be mixed 
with shorts or bran, as the fowls do not eat it very well when given alone. This makes an 
excellent morning ration and should be fed at least two or three times a week.

ifs/L—Milk, either saeet or sour, we find to be an excellent food for poultry as 
regarde health, growth and egg production.
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Green Bone. my request, Prof. A. E. Shuttleworth made an analysis at the 
laboratory of samples of the fresh ground green bone, meat meal, and dried-blood meal 
which were being fed at this department. The results were as follows :

Protein. Phosphoiic. Lime,
fccid G*8 O*) (Ca. U)

13.20 18.84
7.07

Traces Traces

Fresh green lame..........
Meat meal........................
Dried-blood meal.........

From the best authorities we learn that lime, nitrogen and phosphoric acid are 
among the important constituents of eggs : also that green bone is rich in albumen : hence 
the value of green bone as an egg producing feed.
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During the past year, I have received numerous letters from diflerent 
country as to the proper mode of feeding, when and what to fe^Z r? 
the greatly increased interest which is being taken in this branch Zf lu rh,8Koes to show

"“‘r'J’ i" ii«h« -f Z" °.Z ti, tv."1- 1 hr>teceved from farmers and others interested in the raising of poultry ; * questions
Question How do you manage to keep fowls free from lice and disease I

, By keeping the poultry house clean ; having proper ventiUtin j .
dust baths composed of road dust to which sulphur has been Padded * *nd U6lnK
frequently to the perches and inside the nest boxes fresh drinSf °}f
and in summer never allowed to stand in the sun until it h« ™ 8 ter 8uPPlled daily,
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Leghorns and Minorca* will undoubtedly give a larger yield of egg* than anv other 
varie tie* of pure bred fowl, especially if allowed their liberty, as they are great forager, 
and may be termed non sitters

Tb 3 winter varieties mentioned lay dark or brown colored eggs, while the latter or 
non sitting varieties, lay white eggs.

T'.e Andalusians and the Minorca-! lay the largest egg-,; yet those layed 
Kicks. J'ah mas, or Javas, may weigh *s n uch, since the white of the egg from tl 
is thicker and heavier, and the shell is thicker and denser.

As an all round fowl I consider the Plymouth Rock c.|ua), if not superior, to anv 
of the varieties above mentioned, as they mature early, are good winter layers, and fine 
table fowl, and their tiesh is of the finest quality.

Question. Can you give me any idea why some eggs do not hatch while others con 
tain strong and active chicks !
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Answer.—To account for eggs not hatching, we are compelled to look back beyond the 
production of the <gg itself, A pullet not fully matured cannot compete with a year-old 
hen, while a hen two or three years old is not a vigorous rival of the pullet. An imper 
feet egg will not produce a perfect chick. Eggs vary in tize and shape. A hen may 
steal her nest and hatch out every egg, providing thev are fertile, because the eggs are 
uniform in every respect, as they are all her own laying ; and such hens, having their 
liberty, are usually in full vigor When eggs are placed under a hen, or in an incubator 
for incubation, they may have been produced by as many diflerent hens as there are 
eggs, and in looking them over we find the very small egg, probably from an immature 
pullet, the large egg, of abnormal size and irregular shape, which may have been pro 
duced by the over fat hen.Jthe egg with a thin shell, and another with protuberances. With 
d* ficiency of vigor in the hen, impotency of the male often combines to cause failure 
An egg perfect in shape, normal in size, with the shell free from defects of any kind 
and fertilized by a male bird in full vigor, should produce strong, active chicks

(Question.—During what period of the year is it advisable to keep the male birds 
with the hens, and how many hens would you allow to one male ?

Answer.—It is my opinion that hens will lay fully as many eggs, if not more, when 
kept away from the male ; and that unfertilized eggs will keep much longer than fer
tilized eggs is an undoubted fact, for an egg not impregnated will come out from under 
a hen clear and good, while one that has been fertilized is spoiled if it is sat upon for 
even one or two days. An egg not impregnated may be sat upon for several days, and 
then be used for culinary purposes equal to the common run of store eggs. The hen is 
capable of producing eggs quit* as well without the male. Hence the male is in no 
manner necessary to the production of eggs, his funct:ons being simply to impart life to 
the egg for the purpoie of reproduction. There are certain stages in the development of 
the eggs and their relative position when the infloen.-e of the male at a single union with 
the hen will impregnate several at a time, while at other times his influence does not 
extend beyond one.
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With the larger varieties, I consider from six to ten hens sufficient to mate with 
one male. With the smaller varieties, from fifteen to twenty would not be considered 
too many. Fertile versut 

keeping qualities c 
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Question.—Do you think it necessary to give tonics or stimulating food, such hs 
Douglas’s mixture, red pepper, etc., or what food would you recommend for fowls during 
the moulting season I

Answer.—Fowls when moulting are or should be as healthy as at any other period 
during the year 1 do not believe in using any tonics or etimu'ants at any time, unless 
it would be for sick birds. As the growth of the new feathers takes from the fowl the 
elf mints necessary for the production of feathers, the food should be highly nitrogenous 
—meat, fresh green bone, and milk being preferred, mixed with their grain ration This 
is all that is required as far as food is concerned. Often fowls are nearly naked ; hence, 
at such times, a dry place and protection against exposure should be provided.
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234 AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM.

made on September 13th. At the test which took place cn October 15th. however, it was 
noticeable that the whites of the fertile eggs were somewhat more watery than those of 
the infertile eggs, but not much difference could be found in the yolks. At the test 
">ade on November 15th, the result obtained at the October breaking was made more 
manifest, the whites of the fertile eggs being quite watery while those of the infertile 
were to al appearance as good as in a newly laid <gg. During the meeting of the Ex 
penmental Union, which was held in December, several thoughts were suggested by the 
speakers in regard to this important question ; and on the 12th December, the remainder 
ot eggs under experiment were broken by myself in the presence of Mr. Tht mas Dtff o' 
Toronto, and two of the students. The result was that the whites of the fertile eggs were 
like water, and in some cases the yolks were broken, while in the cases where the yolks 
did not break they were found to be very much spotted and discolored, and gave everv 
evidence of going bed. These fertile eggs were totally unfit for table use, and of even a 
very poor quality for culinary purposes We then troke the remainder of the unfertile 
eggs and in every case the whites were found to be all right, and the yolks were standing 
up ex»ctly as in a newly laid fgp, end without showing the slightest tendency towards 
decay. These eggs were of as good a quality as any that could be bought in the stores 
for family use ; but, of course, they could not be called fresh. The above would certainly 
go to show that infertile eggs are much to be preferred to fertile eggs : but, as I said 
before, further and more extensive experiments will be conducted during 1898. In the 
conclusion of this experiment, a striking feature was the fact that of the fertile eggs the 
small white shelled eggs were in a much worse condition and showed greater loss from 
evaporation than did the large white or the brown shelled eggs. 1 am satisfied that 
brown shelled eggs or large white shelled eggs will keep much longer and lose less from 
evaporation than the small white eggs. Experiments along this line will also be 
ducted in 1898.
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Cross Breeds.
We tried the following crosses this season, and are well satisfied with the results :

Light Brahma Hen 
Barred Rock “
Indian Game ••
Barred Rock “
White Cochin “

Brown Leghorn—-Barred Rock Cross.—Four cockerels hatched on the 27th May and 
weighed on the -9th November 5J, 6, 6$ and 7 pounds respectively ; two pullets, the same 
hatch, weighed o* and 5 j pounds respectively. Cockerels and nullets were fully developed 
and matured on the date mentioned. The pullets commenced laying when five months 
old. The plumage resembled the Barred Rock in color, and were very handsome birds.

Indian Game Light Brahma Cross.— One cockerel was hatched on the 2nd June 
and weighed 6 pounds 2 ounces on the 29th November. A very fine specimen, 
developed bird with plump breast and body ; will make a nice bird when dressed.

Stiver Crey Dorking-White Cochin Cross— Two cockerels, hatched on the 27th 
.lay, weighed on the -9th November 6 and 6] pounds respectively. Two pullets, the
when wenie<rei8hed 5 8nd ** pound* re>actively. The cross was not fully matured

tuaoo!ua^~lniHan^amt, C.r,°>8 ~I’wo cockere,8> hatched on the 27th May, weighed 
on the -9th November 7 J and / A pounds respectively. Two pullets, same cross, weighed 
6 and 6 j pounds respectively. The plumage is a rich glossy black, resembling the Lang 
fchan, while in shape the birds resemble the Game.

• Gl*y£0[kiy~/i?rr*d, Rork Cross-Two cockerels, hatched on the 2nd June,
weighed on the 29th November 5£ and 6 peunds respectively. Three pullets, the' 
hatch, weighed 5, ,) j and 5J peunds respectively.

Respectfully submitted,

Indian Game Cock.........
Brown Leghorn “...........
Lings hail “...........
Silver Grey Dorking Cock 
Silver Grey Dorking “
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L G. JARVIS.Ontario Agricultural College,
Guklih, November 30th, 1897.
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REPORT OF THE AP1CULTURIST.
To </* President of the Ontario Agricultural College ■

Î"" ,h' h“” °< ••Emitting boro.l.h ropor. for th.
-o.k dL i, .".TpUri.: oZSir *£ "■* “ ‘T*? »<*"»- i. tb. experiment.! 

SU», .nd *• Viited
work i. the direction of .pioltunj expL»™»0"' *" “tin«

Thk Expkrimkntal Apiary.
*

a. sîs; i ; M,"-d 9 ™ —-
experiment in connection with £„ air 2n^îSl h"?8,W1- In the result of two years’ work ia now riven for thè «1/»• 1 J? ce,lar winte™P- the

proposed ia eo different that I thought it well to follow1 T^® me^hod of winteringin 1896 by another seat .n’a work. an<* confirm the results obtained

cases,

con-
rI

i the results :
>m» Hen

Our Exi-rrimbnt is Outside Wintrriko,

»*. K" 2£Z t,ru ?T’ “* ™hive, the brood chamber being*divided into two con^u,cted with one
number, measuring 143x81 inches and th« ,.n ** fU tlle ,0.wer set of framer, ten in
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between the two sets of combs and through the space between the upper and lowi r 
sets of combs ; our reason for cutting the winter passages in the “ Langsi-oth ” frame 
was to enable the bees to pass from one comb to another without breaking the cluster 
The eight hives were protected on the top with absorbents, as in the case oi the first 
hive tested.

A bee space
A double be

sections.
The bees in almost every case wintered well ; and, as far as could be 

judged from an examination without actually removing combs, they were in good con 
dition, until well into March. At this time we had a cold rain and ice storm, followed 
by much higher temperature ; the snow and ice melted so rapidly in the neighborhood 
that the water collected as it had not done in any previous year. When visiting the 
apiary about 4 pm. the hives although on stands four inches high, were in from two 
to four inches of water They w« re at once elevated, but the damage had been done 
Cold weather followed, making the results still more disastrous ; four hives perished 
out t>f eight, and the remainder were injured to such an extent that no practical value 
could be derived from their condition. It seems peculiar, but the odd-sized hive 
saved from flooding, through having a special stand under the bottom board, raising it 
four inches higher than the others.
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We notice a peculiarity in one of the eight hives wintered outside. Beginning 
in October, it was perceptible that every time the bees had a chance to clean house, 
they did so. This one hive carried out an unusual number of dead bees, and so marked 
was it that on Nov. 26th the following note was put on the back of the hive : “ Bees 
carrying out an unusual number of dead ”

We can account for this in only one way, viz.: That the bees in that hive 
delicately constituted. This is probably a point in bee keeping to which sufficient 
importance is net attached. It appears to me quite possible that a ready means of
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In comparing weights of comb foundation we found that running ahm.t
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Full-sized separators not slotted.
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;ion to test th.ee bees in a general way, but, owing to the conflicting reports as to their
SSE 8Warm’ We CC d t0 t68t thea'' tir,t °f al1' aa to th^r disposition in this

hirst, let me say that more than ordinary precaution was taken to give the hives 
I ' ddrnd V.ent,lat,0D> Partlcu,*rly the latter; and room was given, as far as conditions
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The swarms put upon full aheets of foundation did not exhibit any undue tend 
ncy to swarm ; but those hived on starters swarmed excesaivelv and built exceeding »*,, co«,b. Heiewitb ,UI b. tamd „ „„gr,,i„g 0, „TZtoJS St JZtg1’
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A full sheet cf comb foundation, about twelve feet to the pound. 
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brood chamber ; the eighth comb was entirely drone comb. At the stage of buildim?

H r^‘foundation 'IrV-rrf|!U S bUr thJ8 deticieDCy ^ma to be overcome when the 
foundation of the comb ta suppl.ed In the meantime we would advise bee keepers not to
be m any hurry to introduce the Carniolan bees until another season’s test can be made
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Fi|r. 4. Coml) from Carniolan life», with «tarter foundation.

«« aF n iIBr°°d . Ha,vlD.g’ du"nK the season of 1895, rendered Mr. F. C. Harrison, 
ti.h.A., Uol ege Bacteriologist, what assistance we could in securing material with which 
to carry on investigations in connection with the disease known by bee keepers as » Fou 
Brood (Bacillus Alvei), Mr. Harrison during that season continued his investigations 
m connection with the disease.

This year the experiment with comb foundation made of bees wax infected with 
the germs of foul brood was repeated on a more extensive scale. Mr. Harrison made 
cu urea o the germ ; and, instead of incorporating these in the melted wax and then 
re-melting the wax to make it into comb foundation, he sent the wax to the makers of
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this article and had the germs incorporated in it when it was made un thm,
.0 h. v, ... m.lting l„ u,„ ,1, Th„ „„ '£££& Zi u
Six hives were prepared and given full sheets of this infected wax, and at the do” of
JfJT wa8not a trace ot disoaae in the hives. The colony put upon such 

mfected comb foundation last year was entirely free from the disease this year W

in MiDe »*^vn*to colon». i>7
I I I I h a TW «"«‘'“g » cure, but to do this under normal conditions it 

would be necessary to Uke the diseased colonies to
the more sparsely settled paru of the Dominion, 
to co operate with Mr. Harrison in this matter.
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We hope in another season to be able

irk to do, I undei stand he has 
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onVLanbs°oFlPtr|nnit7 °f ea-ie,,ing themselves, as the bacteridlgUftest*^ be'lXd 
on as absolutely accurate in every case. With a decrease in the number of cases it 
may be practicable to have bacteriological tests made whenever the owner of thT bUs 
has doubt as to the genuineness of

carefully packed, by sample post.

lV'

a case.

The Condition or the Brood Ciiami.kk is Early Si ring. Those who 
as our most advanced and progressive bee-keepers (and many of the 

■ have advocated leaving the brood chember of the hive undisturbed u„r.„g t„e c 
changeable weather of spring, even to leaving untouched the sealed quilts shown 
hive, to prevent as far as possible tha escape of the warm air.

With great reluctance we decided during the past spring to make a series of exten

reared in the hive. The first bees were set out on the eleventh of March ; and the remain- 
der at trying intervals during the next three weeks. The results from the various settings 
out showed a very.marked d.fference-so much of a difference, in fact, that, in almost 
every case, after examining the brood chamber, we could tell the date of setting out 
1 P0 ! examl.natl0n of the c°lonle8 when first placed on their summer stands, brood was
The mV? °Det °/. ttW”hlve8- aad thtie 8howed indications of imperfect wintering 
The inspection at that time went to show that in healthy cellar wintering there £

I 2 after whi^h ^ ^ beM 7ere.8et 0111 they had an exciting and cleansinglly, after which the queen began to deposit eggs and kept this up for a day or two
unless followed by weather suitable for Hying. During the past spring, owing3 either to 

I ““tinuou. low t7"Pera‘ure or wet weather, the bees were confined for as long as a 
I week at a tune. The diHerent stages of brood in the hive, upon inspection, gave indi- 

cation just when the bees were ready to lly, the stimulus from fl.ght, aided probably by 
hoLLnhCa8ed t7Per.at7e- having a marked effect. Some colonies were Pfed diluted 
hZZbyrrï a feeder above. the brood chamber ; the results were very beneficial 
and the brood chamber under this condition was enlarged by the bees. Great ’ 
however, should be taken not to over-estimate the.value of one season's work.

The spring of 1897 was exceptional ; the weather was too wet and cold to allow 
he hees to fly, and yet not cold enough to make it likely that the brood would chill

I j*j*
Moving Bees kor Fall Pasture. Upon referring to the report of the last two 

ôf Ihonw he seen that it paid well to move a certain number of colonies a distance 
about ten miles to fall pasture. This year, after the clover and linden How was 

over, we moved one hundred and fifty five colonies to fall pasture The season was unfavor-
Urelv^iR !l0Ugh he bee,a raade a Ty g00d 8howinR ,or a short time, the crop secured
fi nd that tbh 7FT ro°vm8 Taking the average for the three years we
hnd that this plan has paid. Taking the fall of 1897 alono, and

are known 
more conservative) 
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an^iS!? a”d "I*?86 cf moving tha bee., the retu.ns received would not warrant
.v„r„ .".id bM,*r "*■"• h*v' >*»«**—-n*.

Jo Beks Move Storks from me Brood Chamber 
a?* B£o a bee-keeper, recognized ..... to the Super ? About two 

leader in hi. profession, wrote an article in one 
-, i fki. m j. .' "P°n, bee. sut nr syrup in the spring ofiiees to f J l v C!?Wd,ng brood chamher. ‘be object being to compel the 

bees to re all the honey they gathered in section, in the super. Some did Z,
^iono.°thV:i^arer .‘yr'upTîhe^tit. 5'iÆ wt/maX SreSlrSof

The ,.:r h \ ,, pr“tlcal beekeeper, a definite answer could not be given
2"““^.'“,"“ » '«»«* “ ret. however, .nd our ,,pm„,„ul -i.rij

tssrJS s»“n ?! f ^ *ù C° °r’ and ,he ,,avor unmistakably buckwheat. This was the case
ThTÜi^ r^h^y«= Ü?

tlT of t^T 1lh^Vrat;rcedeVfnen,Chee £Ïre,

o“ko L™ rSr(.rTo5' Cl""'”r- TWr *»«■ ™ *>' prob.l.ilir,. Wng ,,

MtraXl TheCa,r UPdh<1 1ark h°ney- the 8ection8 "hould be put on and the mi,tun- 
honey from the secln. h !°-8 ™ 8'™ because it is not practical to remove the dark 

ney from the sections If it is the intention to produce extracted honev it should be 
removed from the extracting supers when the bees appear to have ceased carrying uo th.
IkefS 2wMtte '«f'rrr*'** t dÆ^- At .hel^uL ^Ïy 
a hnancUl loss 8 Y t0 *" mixed' 88 dp8cri1^ above, and do it Jt

The Production of Comb Honey To improve the 6nish of comb honev taken in 
I nflTh 18 “n lmp0rUnt “a,ter To get » well finished section îlroveMhe appear 
retail^ toeh.°ndfn '”'7! , ?eala,ld; puU U in a better ahaP*‘ for Die inexperienced
Ping A rei“ t?tin’n“of .h? /8 688 1 \t0 bre?k out of the wood when jarred in ship-

? • i l, n °* l^e exPer|m^nt in the production of comb honey will be of intenetand practical value, as, during the previous year s work, the main o^cJ in Iw w!re

bee sleeve'and thf r'"bHr and size«f P°P holes in the sections of supers with the 
étions tîX with had . W!th°“v- ThMe •wilhout' had a quilt or board next the 

tTe board and the ctt, ^ ^ ^ *** °P™ 0Ver th« 8"P™, between

as a

was

buck-

auDers aerJra*?, i1*” h°M7, hav,n« the faco °* the last section and wood
The two o? more he ° y U9Ual bee TS*’ and thcse havinK two or more bee .paces, 
•Some were .!,:/! "X'68 ^ured hy means of dividers of different construe,,or
Ïe caZ n? iSr ver7,thln.w«h holes three-eights inch in diameter,
the season of 1896 they were of wood only, but during 1897
others of metal. The bee space was quarter inch in every case.

2nd.
sides of

During
we used some of wood and
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During 1897 we also tested, in connection with the above experiment, a wedge 
placed at each aide of the hive, and between the bottom board and brood chamber the

The following is the result of a group of seven colonies with cloth 
bee-space over the sections compared with or board and no

having a quarter inch bee space above
Those without the bee space.had decidedly more pop holes in the sections there was 

also decidedly more propclis about them. Where pop holes existed, in those having no 
bee space above, they were much larger.

seven

The result of seven colonies with the perforated divider and one bee-space between 
it and the s„l ot the hive, and those without the divider and additional bee-space
. The sections in the tier next the outside of the hive were much letter tilled where 

the divider and extra bee spate were used, in addition to the repetition of last year’s 
work, in a number of cases perforated metal was used in place of the divider of wood 
and in no case did there appear to be any ditference between the metal and the w,«xj 
dmder. The metal has, however, th advantage that it can be thrown into a w^k 
solution of lye and cleaned, lasting for n indefinite time. This cannot be done with the

prepared to say just to what extent the wedges assist in filling the outside 
A more thorough test will be made of this next

we are not 
tections.

season.
Pure Am, Ventilation, and Artificial Heat in the Wintering of 1»ek« 

During the summer of 1895 I had the good fortune to visit the apiaries and home of one of 
cur foremost and most e nterprising Canadian liee keepers, Mr. 0. W Post, of Trenton 
Ont Mr. Post expressed great confidence in artificial h< at for cellar wintering. He was 
kind enough to give his ideas and the system he thought it well to follow ; and 
result, a very thorough test was made during the winters of '95-0 and ’96 7.

I am perfectly well aware that a great many have used fresh and pure air in the 
wintering of trees, and with more or less success. 1 am also aware that artificial heat 
has been applied. The instancis on record are, however, less frequent ; and I do not 
know ot anyone who for a series of years has made a success of thi ; nor do I know of 
anyone who is constantly using artificial heat and fresh air to replace the air made 
impure by the b<ee. A combination of these should lead to success. In the application 
° ij>Ure.elj t^6 ?nal ditticulty been regularity of current and temperature When 
co d outside, ,t is necessary to exclude or partially exclude outside air to keep the 
cellar the proper te operature, and this we know leads to foul air. If the cold fresh 
air is allowed to enter, the temperature falls; and the bee keeper is often at 
know which of the two evils is the lesser.

as a

a loss to

gain, when the outside t< mperature is about the same as the inside, there is a 
tendi cy to stagnation ; the atmosphere in the cellar becomes vitiated : the bees are 
correspondingly restless and proportionately worn ont and aged. Sub-earth ventilation 

as been tried ; but in this the above difficulties have presented themselves to a greater 
b the* end8””; ^ maDy baV6 tried these “etheds hr a time, only (o abandon thee

To cheer and comfort the fraternity (if comfort can be derived by having brethren I lnjr*bulHDon) I may tay, in passing, that Dai ymen who require accurate temperatures 
and degrees of moisture in ripening cheese have experienced all our perplexities, and 
the more advanced m that calling are studying the question 
r. quire is to be able to control temperature, and to 

16 A C.
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(our, 42 degrees, 
passed from cellar 
the temperature hi

l.y means of which we can secure a steady ventilation or, in other words, draw or push 
atmosphere. For some years my thought ran in the direction of electricity ; .nd 
although it is not yet within the range of the practical, I believe that the time is not far 
distant when oy a system of storage batteries we can, at a nominal outlay by wind mills 
produce electncitv which can be used as required for power, heat, and light and by 
means of electric currents, ventilators will open and shut, and heat be applied or cut off 
automatically as the temperature rises and falls in the cellar. For the present we have 
the power to force currents in whatever direction we may desire by m-aos of artificial 
heat. The same heat also serves to regulate the temperature ; and here we have a 
theory that is practical.

1
2
3
4

The difference 
end in number foi 
in number two thi 
lider these variaii< 
that number one ai 
one, the first cellar 
st 45 degrees. Int 
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4th. There we
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serves as a splendid 
bo other experimen 
»as tried during thi

The first test was conducted under the following conditions : A large stone cellar 
was divided into hve parts, four of which were used for the bees, and these reposi 
tones communicated with one another by means of doors, and also by means of openings 
fourteen inches square near the top of the room ; and through these openings a pipe

P*e “ze, . the P'Pe wes *** inches. The remainder of the openings, of course 
allowed a circulation of air from one room to another.' (See plan below.)
ran.

✓

I
I v I

I
I

daft v>«
/ I

t«toe*
X4*.r

jr

A “ Tribune ” stove was placed near the cellar door, which communicated with the 
outside ; and through this door the fresh air from the outside had access The air in its 
natnral course, by means of the openings around the stovepipe, passed from room to 
room ; and finally in the fourth room passe! out by means of a similar opening in the 
chimney,—the same chimney into which the regular pipe entered. This chimney hae 
in addition, a pipe entering it from the stove used in the living room above.

The fuel used at first was wood ; but the pipe was too hot and irregul^j* and gave 
out more or less odor, particularly the last portion which became cool before entering 
the flue. Stove coal was subsequently used for 3.1 months—2,550 pounds having been 
consumed.

There were 70 colonies in number one, 75 in number two, 80 in number three, 
and 75 in number four. The bees were put in number one on October 26th, in number 
two on November 20tb, in number three on November 21st, and in number four on Nfr 
vember 22nd.

In the records (with one exception) the variations in temperature were very slight. 
The night of February 14th the fire went out, and the next morning the cellars régistereu 
as follows : number one, 38 degrees ; number two and three, 40 degrees ; and number
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four, 4- degrees. You will notice that the temperature waa raised by the bees as it 
passed from cellar to cellar. There was a wet and dry bulb thermometer in each, and 
the temperature half way between the floor and ceiling was as follows :

Dry.

>rde, draw or push 
f electricity ; and. 
the time is not far 
tlay by wind mills, 
and light ; and by 
s applied or cut off 
e present we have 
means of artificial 
id here we have a

Wet
1 46 43
2 45 43
3 45 43
4 4 € 45

The difference in temperature at top and bottom of number two was three degrees, 
and in number four, six degrees. In number four there was a fire in the room above ; 
in number two this was not the case. I draw attention to this, as some may not con
sider these variations sufficient when taking the temperature of a cellar. You will notice 
that number one and four, dry bulb, both stood at 46 degrees ; but the wet in number 
one, the first cellar into which the pure air passed, stood a* 43 degrees, and number four 
at 45 degrees. Into this the air went after passing through the other three cellars, the 
added moisture we would expect being expelled by tin bees from the previous cellars.
Moisture and temperature were taken ; but how about the impurity ? I think I__
give several piactical proofs that pure air is an important factor—at least the weight of 
evidence tends to show this

large stone cellar 
and these reposi 

means of openings 
ie openings a pipe 
«nings, of course.
w.)

can

yf The bees in number one cellar appear to be quieter than in number four. Though 
a lamp burned for half an hour in number one, the bees did not fly to the light. In 
number four, although they did not fly to the light to any great extent, there was a 
tendency in this direction. In fact, all through the winter they were more restless in 
the last cellar ; and, to prevent injury to the bees, Iresh air from another 
allowed to enter number four cellar.

source was

There was no perceptible difference in the first three cellars. The bees could be seen 
clustering quietly in number one, some of the hives being within seven feet of the stove. 
A thorough inspection was made March 19tb,—the contents of the hive were examined 
a: the entrance, and, upon lifting cushions and quilts when possible, not the slightest 
indication of mould or dampness could be detected. Only two colonies showed the least 
sign or dysentery ; and these bees whose queen had shown symptoms of this disease the 
winter before, and were kept purposely to see if they would have it again.

Number one cellar contained 60 colonies with bottom boards as on their summer 
stands, and entrance full width. Fifteen had two inch rims placed under the brood 
uest. Number two contained fifty hives with the back ends of the hives three inches 
higher than the front, and the brood chamber three eights inch from the bottom boards ; 
»nd 25 colonies had two inch rims under the brood nest. Number four had 75 colonies 
with all the back of hives raised three-eights inch from bottom boards. All the hives 
were covered with cloth, and over the cloth there was one inch of sawdust. The bees 
were placed on their summer stands on April 7th, 8tb, 9th, and 11th. As to method of 
adjusting entrances and bottom boards, there appeared to be no great difference in 
results. \\ ith the exception of several starved and mice-destroyed colonies, every one 
came through alive and in good condition.

The indications of good wintering
1st. Their quiet condition.
2nd. Bees clustered compactly.
3rd. Individual bees did not fly to the light of the stove, lamp or outside door, 

through which the fresh air had
4th. There was no brood in the hives when placed on their summer stands.
The air passing from cellar to cellar is not a condition to be desired ; but it 

splendid object lesson to the bee keepers of this country, and emphasizes, as 
60 other experiment could, the desirability of having pure air. A similar experiment 
was tried during the winter of 1896 and 1897, and with similar results.
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There is one point which I wish tj emphasize, and an additional experiment during 
the past winter goes to show its importance. The chimney into which the foul air passes 
must be what we c dl a live chimney ; it must have a pipe with hot air constantly passing 
into it. Why ? Because in this way we secure the power necessary to make the current 
travel one way in the chimney. We know that cold air will rush into warm, and the 
variations in temperature cause the movement of atmosphere. Last winter I arranger, 
another cellar with the same method in view. The stove was boxed in a compartment 
about four feet square, as air tight as matched lumber, felt piper and sheet iron could 
make it. A shaft of fresh air opened under the stove and half way between the ceiling 
and floor ; and at opposite sides, two pipes led into bee cellar—the pipes discharging pun 
atmosphere along the cellar walls. 1 could not reach a live chimney, so I put the foul 
air pipe outside of and about the stove pipe, making a double pipe, thinking that the 
heat from the stove would act as a suffi dent motor to secure a steady current of air. 
During cold weather everything worked well, but when the tire was low there was not 
sufficient heat in the pipe, and the atmosphere became stagnant, or the current was 
reversed, and instead of the foul air being carried off by the pipe the cool air rushed down 
the ventilating pipe, and into the cellar without passing through the heating 
ment.
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The direction of a current can readily be detected by means of a sheet of paper 
held close to the opening. The sheet of paper will be drawn in the direction of the 
current. There were slight symptoms of dysentery in some ; one colony was found dead 
and taken out, and one was queenless. Altogether it was an improvement on irregular 
ventilation, but not satisfactory.

During the past autumn we made some slight bat important changes in the method 
of ventilating. The stove pipe, instead of passing through the bee cellar, passes up stairs 
from the hot air compartment. The capacity of the fresh air pipe has been increased 
three-fold ; and a pipe from the latter has now been carried directly into the bee cellar, 
so that all the fresh air need not be carried through the hot air compartment. The object 
of the above is to keep a hotter and steadier fire, and yet be able to keep the tempera 
tore down in the bee cellar. This is a matter of very great importance. A good colonv 
of bees, taking one year with another, will more than double itself, yet the winter 
mortality is so great that the total increase in bees kept in Ontario has been 
gradual during the last ten years.
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it is gratifying 1 
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Respectfully submitted,

R. F. HOLTERMANN, Sickness ai 
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earnest and unrtApiculturist.

Brantford, Dec. 31st, 1897.

Guelph, Ont.,
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PART XIV.

REPORT OF THE PHYSICIAN.

To the President of the Ontario Ayricnltural CoUeyc :

Sir,—I have the honor of presenting to you my report for the present year, which I 
regret to say has been marked by the occurrence among the students of more sickness 
than any previous year since I became connected with the College.

This statement applies especially to the winter and spring months during which 
many suffered from “colds,” “sore throats,” and other ailments of a slight na'.ure, and 
a few from minor accidents. During these months we also had two cases of typhoid 
fever, which ran a mild course in each instance. Both were removed to the General 
Hospital in this city, where they remained under my care until they were removed.

In the month of February, mumps appeared amongst the students and thirty-five or 
more of them suffered from the disease. Just after the Easter vacation, an outbreak of 
measles occurred and nine of the students contracted this illness. Some of the cases 
were very severe All were removed to the two hospitals of this city, where I continued 
to attend them, and where, under the skilful nursing of these excellent institutions, all 
made good recoveries.

The present term opened with an attendance of 146 students—the largest class, I 
understand, in the history of the College. As in previous years, I carefully observed 
the by-laws in respect to their examination on admission and in respect to my visits.

The sanitary conditions of the College, as they always have been, are excellent, and 
it is gratifying to be able to state that no illness could be traced to any defects in that 
respect
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Sickness amongst the students increases largely the care and work of the matron, 
and I feel that I cannot conclude my report without speaking in the highest praise of her 
earnest and unremitting attentions to their comfort in sickness and in health.

ANN,
Apiculturist.

Respectfully yours,
WM. 0. STEWART,

College Physician. t
Guelph, Ont., Nov. 27tb, 1897.
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