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Ontario Department of \gricalture

ONTARIO AGRICULTURAL COLLEGE

Wheat and Rye
Dr. C. A. Zavitz.

INTRODUCTION.

Wheat is used more extensively as human food than any other cereal. Rye
teonstitutes the main bread grain of more than one-third of the inhabitant > of
Europe. Both are particularly rich in nutritive material, and no other grains
contain a jjluten which is capable of expanding and forming light porous bread.

v.- -.X partial view of the experimental grounds at the OnUrio Agricultural
College, showing plots ot wheat, etc.

Flour for bread production can be made from these two cereals either separately
or in combination with each other or with flour from other grains. Both wheat
and rye can be easily grown, readily transported and conveniently stored wlien
necessary.

It is claimed that wheat was used as food by the Chinese 2,700 years before
the Christian era, by the Egyptians at even an earlier date, and that it was culti-
vated by the Swiss lake dwellers and by other pre-historic races. There appears
to be no authentic record of wheat growing wild and naturally re-seeding itself
without the help of man. The culture of rye, althou^ not as old as wheat, traces
back for more than two thousand yeare. It is doubtful if rye can be found in the
wild state at the present time.
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Although rye can be grown under a variety of conditions, wheat hai a greater
range of cnltiration throughout the world than any other cereal. It it now grown
•ttccessfuUy near the Arctic circle aa well u in the tropica. It ia produced most
abundantly, however, in the temperate dimatea.

Cbop Pboouotion.

In the average for the three years immediately before the war, the crop acre-
agea of the most important agricultural nations of the world, excepting China,
for which statistics are not availnble, are given ia the following order: United
States, Russia, India, Germany, Austria-Hungary, Argentina, Prance, Italy and
Canada. Those countries which have the greatest crop acreage per capita are
Argentina, Canada, the United States, the Bussiaa Empire and France. Based
largely on Danirii experiments, and taking as a criterion the most important food
crops, the estimated production per capita in terms of wheat for each of the leading
crop-producing countries is as follows:

*
Countries.

CaiUKb

Bushels
twr eapita.

70.4
Arfratina B6.8
United States 46.8
Australia- 24.7
Germsu Eiiaplra 21.

a

Anstria-HunaaiT 21.0

Countries.

France
Bujsian Empire
Itaiy
India
Great BriUin and Ireland.

Bushels
per eapita.

17.9
17.4
9.6
7.8
5.6

According to these estimates, detennined from reports of tiie United States

Department of Agricolture, regarding the principal crop-producing countries of
'the world, Canada cornea ninth in total crop acreage and third in crop acreage,

f>er unit, of pq>nlation. Canada stands at the very top of the list, however, c ' the
leading countries of the wwld in production, jer capita, of the wswitial food
materials from farm crops. Skilled agricultural labour in this country is, there-

fore, at a great premium as a factor in the production of a greater amount of food
for ex^part.

f- Whkat Pboduotioh.

The total wheat production of the world reaches nearly four biUion bushels

annually. The four moat impoiiant wheat regions are Southern Europe, Central

Norfli AnMorka, India and Argentina. Of these areaa the one in Souifaam Snrope
is the most extensive. Europe produces about t^ce as much wheat as North
America, while India prodtKes about ten and Argentina four per cent, of the

wheat crop of the world.

According to the revised statistics for 1917, Canada produced 231,730,200

bushels, and the United States 650,828,000 bushels of wheat. It is stated that

under normal conditions, in estimating the amount of surplus wheat available for

export, an allowance should be made from the total wheat production of about

5.6 bushels per capita for domestic consumption, seven pecks per acre for seed

purposes, and ten per cent, loss in cleaning and for grain of unmarketable quality.

Taking these points into consideration, we find that in 1917 although Canada pro-

duced only about one-Uiird as much wheat as the United States, it had a normal

surplus for export approximately six times as great as that of the American Union.

This gives an explanation as to why it is that tiie allied powers are placing so

much importance on the wheat production of Canada, particularly during the

period of great scarcity of essential food maiterials.

(.
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The wheat crop of Ontario, in 1917, wu 75 per cent, of the average annual

crop for the paat thirty-six years, and 88 per cent, for the paat five yean. The
total production of wheat in Ontario in the paat year ww tUgfatly more than

•nlBcient to meet the demands at home, and was about equal to the surplus pro-

duction oi wheat in the United State* over home requirements. If the Province

of Ontario could double its wheat acreage, the normal surplus for export from this

Province alone would be about equal to that from the United States in 1917.

The price of wheat in England, from 1259 to 1915, varied from 9 cents to

$3.85 per bushel, the former price occurring in the years 1S87, 1888 and 1509,

and the latter in the year 1812. The earliest date at which wheat reached $1 per

bushel was 1595. In the one hundred and twenty-two yean> from 1764 to 1886

inclusive, wheat did not go below $1 per bushel, and in each of thirty years it

reached from $i to $3.85 per buci 1. From 1886 until the beginning of the present

war, winter wheat was less than $1 per bushel, excepting in the years 1891, 1898,

1909 and 191S. The lowest price in this period was 69 cents per bushel in 1894.

Botanical Clasbification or Whbat.

According to most authorities, wheat is divided botanically into eight different

types or species. Bepresentatives of all of thece types have been under experi-

ment at the Ontario Agricultural College. Only four of the species, however,

have been represented by varieties in general cultivation throughout the Province.

The following table gives the average yield, in pounds of grain per acre, for ten

years, of a leading variety of wheat representing each of the eight different species

:

Nams of Species. Names of Higli Yieldins Varieties.

Average
yield in

ponndsof
Grain per

Aere.
(10 years).

1. CoBiiBOn (TrUlcum vuJgare)—
2. Clnb (.Tritieum compaetum) ....

S. Hard or Flinty (Trmaim durum)
4. TnrgM or Tymlaid (THtieum

tuTt/idUWt )

Dawson's Golden ChaS Winter Wheat
Heriivm Bearded Spring Wheat . .

Rnnniaiii& Hnrinai Wheat

2,586
1,902
2,288

Seven Headed Spring Wheat
Polish Spring Wtieat

1,686

6. PolMi (THMCWK polonUMM)
6. Efanmer (TrUUmm ditioccum)
T ati«u /twhaimk Ml' ... .

l,a08
2,644

Red Soelt 1,915

1

1.7808. Elnkom (Tritieum VKOccum).

In thrediing the varieties comprising the first five species, \> jre is a clear

separation of the chaff and the grain. When threshing the varieties of the last

three species, however, the heads simply break into the separate spikeleta and the

grain is still enclosed in the chaff, the chaff forming from twenty to thirty per

cent, of the weight as given in the accompanying table. The Common wheat

{TriUcum vulgare) includ the (greater number of the varieties of both the winter

vrtieats and the spring wlieats which are grown in general cultivation thrtughout

Ontario for bread production. T ese" verieties may have bearded or beardless

heads, white or red chaff, and white or red grain. The Club wheat (Tritieum

eompaciwn) is not very different, botanically, from the first-named species, bnt

the heads are very compact and the varieties show marked constancy and unifor-



HLJ^" type i. represented in OnUrio to t limited extent by the Heri«m

It ptrticulwly Milted for the mannfactnre of macaroni, and is not UMd w exten-

ol£ !Liir«#^'"*'*'\ ^'u*?'!^ " *'°*y *yP« " repreawited by the WildUooje wiety of tpring wheat which it grown qait» extenrirely in aome parte

rfw nT ^" i"/ '•'»• y"'^« «' 8"*° ^J'^'^h i. grown to a liiSted
extent m Ontario a. a feed for farm .todk. It ha. be«i improperly called S«lt

will not justify their uie on the farms of this Prorince.

W«. l-ia«Iit SiMciM of Wheat •• clyen In oonneetion with the accompanTlna

Popular Classipication of Wheat.

.f wSr*f ^""J^K*™"" 'l
°°**"'' P*y ""*''' ****°"°° ^ ^^^ l«t«>i<:al classification

«n «??v.
^* are, however, a number of pcpulr classifications recognized by

«Lil Ar''"^'-. '.
^°\''^^'^' '^ the ^iT., into spring and fall, beardedand beardless, white and red grain, white and red chaff, and hard and soft grain.For the purpose of this bulletin, particular attention will be given to varietL ofwinter wheat, varieties of spring wheat for flour production, varieties of macaronispnng wheat, emmer and spelt for feed production and miscellaneous varieties

t



vabietij?s of winter wheat.

About two hundred and ninety named varietiet of winter wlieat and many

lelectiona and eroMea have b'>en grown under experiment at the Agricultural Col-

lege within the past twenty-eight yean. Nearly all of the varieties hate been

carefully teated in eacii of fire yean, after which the inferior kinds hare been

discarded and those which hare given the best result « have been continued in the

experiments. Of the ncmed rarieties, fourteen have ueen grown in each of twenty-

two years, and the remits of these are of special value. The following table gives

for each of these fourteen varieties the average weight per measured bushel for

twenty-one years and the average yield of both straw and grain per acre lor the

twenty-two year period:

Variety.

Ooior
of

Onfak

Dawson's Golden Chaff White
Imperial Amber ! Bed
Early Genesee Giant White

,

Egyptian Amber Red
Early Red Clawson Bed
Body Red
TasmaniaRed Red
Tnacan Island Red
G«MVa Bed
Kaitaol^ Giant Red
Turkey Bed Bed
HoFhersai Bed
Bulgarian White
TreadweU

I

White

Poonda
per

Measured
Boabel.

21 yean.

Yield per i\ore.

Avenge 22 years.

Tons
Stnw.

Bushelii

Gnin.

5U.A 2.9 60.2
61.1 3.1 47.2
60.1 3.0 45.9
61.5 3.1 46.6
68.9 2.8 45.4
<n.4 2.7 44.6
dl.6 2.8 48.6
61.2 2.8 48.4
62.0 3.0 48.1
61.0 2.8 43.0
61.3 2.7 42.7
61.9 2.6 41.9
60.7 2.8 41.8
60.8 2.8 41.3

I

The average results of the fourteen varieties for the whol> rlod of the ex-

periment are as follows: Yield of grein per acre, 44.3 bushels; 'd of straw par

acre, 2.9 tona; and weight per measured bushel, CO.*) pounds. In the last twenty-

two years, the lowest average yields per acre of the to^ -ifi^n varieties mentioned

have been 20.2 bushels in 1912, 2M bnaheV in 1917, :.iZ bushels in 1896, 32.0

bushels in 1908, and 34.1 bushels in 1904 j auO the highe^^t yields have been 66.7

bushels in 1900, 61.6 bushels in 1902, 60.6 uuhels in '"903, and 68^ bushels in

1915. In 1899 and 1901 the results were so poor that no satisfactory tabulated

returns could be made.

The Dawson's Golden Chaff is still the most extensively grown variety of

winter wheat in Ontario, according to information obtained through an extensive

correspondence with practical fanners. This variety, in the results at Ouelph for

twenty-two years, has given an annual average 3rield of grain per acre of exactly

three bushels over the next highest yielding variety and of practically nine buAels

per acre over the lowest yielder of the fourteen varieties included in the test The

Dawson's Golden Chaff was originated in Ontario thirty-seven yean ago. It pro-

duces a very stiff straw of medium length, beardless he- Is with red chaff and white

grain which weighs about the standard per measured bushel. It is probable that



S th?^ Ann f p ^^f " ?°^Pr^g ^^^t^y i" bread production. According

S«™ ii n t^'^* ^P"*' ^^'^ *^" "*™^*« °' *h« competitions in standing Md

^ i^ Tf t^'"?
"*^

T'*'"*-
^^* ^•'^^''°'« ««l<i«" Chaff had fifty-ei^Sper cent, of the entries and received sixty-eight per cent, of all the awardsTndseventy-one per cent, of the first prizes.

' ^ ^ * "" ^"^ *^*™^ ^^'^

l«.t?''*^''°"7*'Ju*^^i
°^ '''°*" ''^'"* ^"""^ ^^"^ "'^der test at the College for atkast five years. In the five years' experiment, the highest average yields Xhels

Ik f^.P*f *'" °* *^" """^'^ ^*"^'«« have been produced S WriaTSr
Ji^.^'?°a' *«:^i9"Wie Bed, 45.2; McBean's Golden (^aff^Tl! i^s^anIsland, 44 9; Grand Prize, 44.7; and American Banner, 44.6. The Imperii Amir
Kl^^t'J'"''- "' ff "^^ ''' ^^^-^ "»« Kharkov SStSt
«d tat ThV^avT.?' '^J,*^^^"*^?^^

K«<i beardless heads, white chaff and

fit: !! ;*
^he heaviest weights of grain in pounds per measured bushel, in the

TarMW^trS/r^*' ?J *i' ^JV'*"'
**^* '^''^•^' ^'^^0^' Tuscan Island,

Sn (Taff ^rt i 1?' ^""? 'T ™'*' ""^ Ty^'*« Smaa and McBean'Golden Chaff were the most severely affected by this fungus. Banatka Theiss

^rcLl' a""'' ^i^"^': --« tJ^^ -<^e«t in thrstraw, aid Dawson's'Golden Chaff, American Banner, Imperial Amber, Michigan Amber McPhersonand Scott were the earliest to reach maturity.
'

'*^''^'*^^'°"

Sebd Selection.

The results of a duplicate test made in each of six years at the CoUeee withselections of winter wheat for seed purposes, show an average annual incTaJnyield per acre of 6.8 bushels from large as compared with sm^ seed, of 7 8 bmhels

^mJrir^S; TT"' with shrunken seed, and of 35.6 bushels from L^d ascompared with broken seed. For this experiment a uniform number of seeds ofthe diffwent selections was used on the separate plots. The figured here g ven

exSZnf '
"^«»«°fj™™

«°^1« --^ not from continuous seStLrL' heexperiment wa^ repeated m each of six years in order to get average and reliablemformation. The detailed results show that the large plump see? gave a Sjter

W.™T?^ ?
exceptionally wet seasons, winter wheat sometimes becomes sprouted

tt«TpI *,
;>.

^''^^•.•^" r? °l
^^"^ ^^''"' ""^^ ^'"t^^ ^beat was sproSted in

JoLi: ' rT^^T ^'^ °^ ^' ^^'''^'^ S™''^ ^«^e afterwards made. ThefoUomng results show he average percentage of germination from each selection:

nch long, 30; and sprouts one inch long, 18. Not only were the sprouted seedslow in germination, but the plants produced were very uneven in giSwth
Each of two varieties of winter wheat were harvested at each o' five stages ofmaturity, one week being allowed between each two cuttings, and the grarpro-

t^t^Tit t"^°' "^"?^,f 7"
""^^ '"' ««^^- "^^^ -^d which wSSo^ed

to be^me thorough y ripened before it was cut pry)duced a slightiy greater yield

jL^lf""/,"^ '^'7' *°l"
^^*''" '^^'S^* °^ «^*J° P«' meLured bushd than

,il?S? w1,''°" ""^^f*
^^^ ""^ '""^ "* ""^y «°« »' th« 'our eariier stages ofmaturity in the average tests for five years.

**



The information here presented shows the great importance of using large,
plump, sound, well-matured grain of a high percentage germination and of a uni-
form growth for crop production.

Testing the Quality of Wheat.

The quality of wheat is determined largely by the variety used and by the
climatic conditions under which the wheat is produced. It is practically impos-
sible, by means of manures and fertilizers alone, to materially increase or decrease
the starch or gluten contained in wheat. For the production of pastry, breakfast
foods, etc., the soft varieties of wheat grown in comparatively moist climates are
used. For the highest results in bread production, however, it is important to
grow in a comparatively dry climate those varieties of wheat which naturally pro-
duce a high percentage of gluten. Wheat differs in composition from all other
cereals in that its gluten is composed of two proteids, gliadin and glutenin. This
gives flour its bread-making value.

Pig. 3.—Young growth of Plants from an equal number of small seed
and of large seed of winter wheat.

Some indication of the quality of wheat for bread production may be gleaned
from the weight per measured bushel, from the transparency of the grain, from the
hardness of the kernels, and from the quantity and the quality of the gluten secured
from chewing the grain. Certain information is also gleaned from the chemical
composition of wheat The most accurate and reliable information, however, is

secured by grinding the grain and by converting the flour into bread.

In each of the past ten years the varieties of winter wheat grown under ex-

periment, in the Field Husbandry Department, have been carefully tested for

bread production in the Bakery branch of the Chemical Department of the College.

Those varieties of winter wheat which produced the largest loaves of bread from
equal quantities of flour in the average tests, made in each of ten years, are given
in the following order: Yaroslaf, Banatka, Crimean Red, Tuuoan Island, Buda
Pesth, Tasmania Red, Egyptian Amber, Kentucky Giant, Rudy, Treadwell, Bul-
garian, Oeneva and Turkey Red; and those which produced the smallest loaves of
bread are the Eerly Red Clawson and the Abundance. In average bread produc-
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tion for five years of each of twenty-eight varieties, the largest loaves were produced

^ Yaroslaf, Buda Pesth, Banatka, Bulgarian, Egyptian Amber, Tuscan Wand,
Kentucky Giant, Tasmania Bfed, Turkey Bed, Crimean E-d, Geneva and Kharkov;
and the smallest loaves by Abundance and Grand Prize.

Impbovement of Wheat by Plant Selection.

The choice of the best plants is the keynote of selection, and selection is the
principal factor of plant improvement.

Mass Selection.—The process of selecting from a field the best heads or the
best plants, and of using collectively for seed the grain thus collected, is termed
" mass selection." If the process is repeated by selecting the best plants from year
to year, the process is spoken of as " continuous mass selection." This method has
been used by some of the experiment stations, and is the method in use by the
members of the Canadian Seed Growers' Association at the present time. This
process applied to cereals for three years in succession, under regulations and in-
spection, furnishes grain which is eligible for sale as pedigreed seed when offered
in sealed sacks.

Individual Plant iSeZec«on.—Undoubtedly, the most effectual method of im-
provement by selection of farm crops is worked on the basis of the individual plants.
This method may be operated in large fields sown in the ordinary way or in nursery
plots planted by hand.

An interesting instance in individual plant selection is the development of
the Dawson's Golden Chaff winter wheat. Robert Dawson, a farmer living near
Paris, Onfc>,rio, had a field of the White Clawson winter wheat in the year 1881,
which was badly lodged. In walking over the field, Mr. Dawson observed a plant
standing upright in the midst of the lodged grain. He carefully saved this one
plant and sowed the seed in the autumn. In a comparatively short time h( had
suflBcient seed, not only for his own requirements, but also for sale to his neigh-
bors. The Dawson's Golden Chaff variety of winter wheat, which possesses very
stiff straw, has been grown more extensively throughout Ontario than any other
single variety.

Prom a nursery plot of the Dawson's Golden Chaff winter wheat selections
were made at the College. In the experiments of the past five years, however, the
Dawson's Golden Chaff and the special selection of this variety have each given
an average of 44.5 bushels per acre. This seems to confirm the idea that it is ex-
ceedingly difficult to improve a variety of grain which has recently been started
from a single seed unless changes have occurred either as mutations or as excep-
tional natural cross-fertilizations.

In a nursery plot of the Imperial Amber, however, a Selected strain has been
obtained which, in the average of five years, has surpassed the original variety by
3.9 busL'els per acre per annum.

Htbhidization.

With the object of originating better varieties of winter wheat than those
already in cultivation, crosses have been made between Dawson's Golden Chaff and
some of the varieties of particularly high quality for bread production, such as
Tasmania Red, Crimean Red, Turkey Red, Buda Pesth, Bulgarian and Imperial
Amber. In the average tests for the past five years, each of nine crosses between
the Dawson's Golden Chaff and the Tasmania Red, the Bulgarian, and the Turkey
Red has uurpassed, in average yield of grain, the highest yielder of all the named
varieties. i
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The O.A.C. No. 104 VAHihTY of Wintek Wheat.
A cross which has been made at our College between the Dawson's Golden

Chaff Mid the Bulgarian has furnished a new variety of winter wheat which is very
promising. In the past six years it has produced an average annual yield of grain
per acre of 45.0 bushels, while the Dawson's Golden Chaff for the same period has
produced 40.8 bushels, and the Bulgarian 37.5 bushels. It will, therefore, be seen
that the O.A.C. No. 104 has surpassed each of its parents in productiveness. It
has given a grain which is almost equal to the Bulgarian for bread production.

The O.A.C. No. 104 variety is a vigorous grower, with a comparatively stiff

straw. The grain is white, and the variety resembles the Dawson's Golden Chaff

Fir 4.—The O. A. C. No. 104 variety of Winter Wheat with its two parents, the
Dawson's Golden Chaff and the Bulgarian.

in being beardless and the Bulgarian in having a white chaff. This variety was
distributed for the first time over Ontario in connection with the co-operative

experiments in the autumn of 1916. The following gives the average results of

co-operative experiments conducted on twenty-five farms throughout Ontario within

the past year:

Varieties.
Comparative

!
Value or

' Popularity.

Yield per Acre.

Straw (tons) Grain (bus.)

0. A. C. No. 104 ...
i 100 1.78 23.«9

Imperial Amber ; 94 1.78 22.91
Dawson's Golden Chaff I 94 1.41 2147
Kharkov 48 1.72 19.34
Yaroslaf 5.5 1.79 17.57
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It will be seen in the average results of the twenty-five experiments that the
O.A.C. No. KH variety of winter wheat came at the top oi the list both in popularily
aiid in yield of grain per acre. In past years the Imperial Amber has been one
of the closest rivals of the Dawson's Golden Chaflf in yield of grain per acre in the
co-operative experiments throughout the Province.

Vabieties of Winter Wheat Gbown in Combination.

In each of five years an experiment was conducted at the College by growing
the Dawson's Golden Chaff and the Turkey Red varieties of winter wheat separately
and in combination. The experiment was duplicated each year by sowing the
Michigan Amber and the Early Graiesee Giant in the same way. When two var-

ieties were grown in combination, exactly one-half the amount of seed was sown
of each as was used of the same varieties when sown separately, therefore, a uniform
weight of seed 'vas sown on all the plots. The results show that the Dawson's
Golden Chaff surpassed the Turkey Red in yield per acre in each year of the test,

and that the yield per acre of the mixture of the two varieties occupied an inter-

mediate position between the yields of the varieties grown separately. With two
slight exceptions, the mixture of Michigan Amber and Early Genesee Giant gave
a yield per acre intermediate between that of the two varieties grown separately.

In the average of the five years' experiments, varieties of winter wheat gave piac-
tically the same results when sown in combination as when sown separately. There
is apparently no advantage in growing different varieties of winter wheat in com-
bination.

Soil, Rotation, Cuitivatiok Attn Fbbtiiitt.

Winter wheat can be grown successfully on a variety of soils. It thrives par-
ticularly well, however, on a rich loam containing disintegrating limestone and
decaying vegetable matter. Fertile clay soils, when well drained, usually give satis-

factory results in wheat production.

In the crop rotations followed in Ontario, winter wheat occupies an important
place. It does particularly well on a bare summer fallow or after beans, peas or
sod, and especially after clover. Wheat makes a good nurse crop with which to

seed down grasses and clovers. The clovers should be sown in the spring but the
timothy and the other grasses could be sown either in the autumn or in the spring
following.

In the experiments at the College, winter wheat which has been grown on
dover and on alfalfa sods has yielded mudi better than that which has been grown
on timothy and on orchard grass sods.

Sod or stubble land intended for winter wheat should be ploughed about the

first of August. If the soil is dry it should be rolled immediately and harrowed
eoon afterwards. The land should be worked on the surface occasionally until

seeding time. This helps to retain the moisture, mellow the soil and furnish a

good seed bed.

An experiment with different preparations of land for winter wheat was con-

ducted in duplicate in each of four years, making eight separate tests in all. In
each test two plots were summer fallowed and three plots were sown with crops

to be used as green manure. The crops employed were field peas, buckwheat and
rape. In the latter part of July, or in early August of each year, the crops were
ploufhed under as green manure and the land was worked on the surface occasion-



ally during the month of August. In each test one of the bare fallowed plots re-

ceived farmyard manure at the rate of twenty tons per acre before seeding time.

The winter wheat was sown each year during the first week in September. The
following table gives the average results of the eight tests conducted in the four-

j'ear period:

Soil Preparation.

Weight
per

Measured
Bushel.
Average

four years.

Yield per Acre.

Straw (tons) Grain (bus.)

i Average Average
four years., four years.

Bare Sunuuer Fallow and 20 tons Barn-
yard Manure, per acre 61.2 2.8 40.9

Bare Summer FaUow 60.9 2.1 33.8
Field Peas ploughed under

|
60.8 2.2 36.1

Buckwheat ploughed under 60.7 1.7 29.6
Dwarf Essex Rape ploughed under 60.5 1.8 30.4

As would npturally be expected, the bare summer fallow which received 20
tons of barnyard manure per acre gave the highest yield of grain, the average being

40.9 bushels, which was practically seven bushels per acre more than was produced

from the land which was summer fallowed but which received no manure. One of

th<) interesting features of this experiment is the fact that land on which field peas

were used as a green manure gave an average annual yield of 6.5 bushels per acre

more than land on which buckwheat was used for ploughing under. In each year

of the experiment the field peas surpassed the buckwheat as green manure, and in

three out of the four year rape gave a slight increase over buckwheat when ploughed

under. The crops of buckwheat and peas were good in each of the four years, but

the rape was not quite a full crop in one or two of the years. The superior quality

of the field pea|, as compared with the buckwheat as a green manure, is likely due
to the fact that the peas are a leguminous crop and have the power of assimilating

the free nitrogen of the atmosphere and of adding this increased fertility to the

soil when the crop is ploughed imder as a green manure.

In the co-operative experiments conducted through the medium of the Experi-

meatal Union with different fertilizers applied in the autumn to winter wheat, the

average yields in bushels of grain per acre for eight years were as follows : Mixed

fertilizer, 24.1'; nitrate of soda, 28.7; muriate of potash, 22.3; and superphosphate,

22.4. On similar land, cow manure, at the rate of 20 tons per acre, gave an average

yield of 26.3, and the land which received neither fertilizers nor manure gave an

average of 18.9 bushels per acre. The superphosphate was applied at the rate of

320 pounds and the muriate of potash and the nitrate of soda each 160 pounds per

acre. The mixed fertilizer consisted of one-third of the quantity of each of the

other three fertilizers here mentioned.

In each of three other years the co-operative experiment of fertilizers with

winter wheat was the same as in the eight-year test previously referred to, except

that the fertilizers were applied in the spring instead of in the autumn of the year.

From the spring applications, the land which received the mixed fertilizer gave the

highest average yield, and the unfertilized land the lowest average yield of grain,

the difference in favor of the former being 7.5 bushels per acre per annum.

I
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The miied fertilizer, therefore, when applied at the rate of 213 pounds per
acre, either in the fall or in the spring, increased the yield of winter wheat from
0.2 to 7.6 bushels per acre over the unfertilized land.

The coat of the fertUizers used in this experiment would be approximately
irom ^ to 9o per acre under normal conditions.

As the result of the co-operative experiments conducted on average soils through-
out Ontario, the mued fertilizer, as previously described, when used with winter
wheat, gave an increase of grain per acre of 6.2 bushels at a cost of 82 cents per
bushel when applied in the autumn, and an increase of 7.6 bushels at a cost of
07 cents per bushel when applied in the spring.

In another experiment it has been found that nitrate of soda applied at the
rate of 160 pounds per acre in the spring gave slightly over one bushel per acre
more than a similar amount which was applied in the autumn. Nitrate of soda,
at the rate of 160 pounds, increased the yield of wheat more than common saU at
400 pounds per acre when applied either in the autumn or in the spring.

Dates of Seeding, Seed per Ache, and Method op Sowing.

In each of six years an experiment was conducted by sowing two varieties of
winter wheat on each of four different dates, allowing one week between each two
dates of seeding. The soil and the cultivation were as uniform as it was possible
to have them throughout the entire experiment. The following are the average
results of the twelve separate tests conducted in the six-year period

:

Dates of Seedinir.

I

Weight per
j
Mea8ur>d

i Bushel
(pounds)
Average

six years.

August 2S-26 59.8
September 2-3 59.6
September 9 59.4
September 16-20 58.0

Yield per Acre.

Straw (tons)i Grain<bus.)
Average i Average

six rears, six years.

49.7
48.6
49.6
45.7

It will be seen that the date? of sowir^: had to be varied slightly ow g to un-
favorable weather conditions. The variation, however, was not greater than one day,
excepting in the case of the last seeding, which did not take place until September
20th on one occasion. The results indicate that in Ontario winter wheat can be
sown satisfactorily any time from the 25th of August to the 9th of September.
After that date, however, the yield per acre is somewhat reduced. In two years of
the experiment, winter wheat was also sown in duplicate plots on September 23rd
and September 30th, and the results for each year show that there was still further
reductions in yields per acre as the season advanced. 'Hie foregoing averages show
not only a decrease in yield of grain per acre after the 9th of September, but also
a decrease in both yield of straw per acre and weight of grain per measured bushel.

An experiment in sowing winter wheat at the rates of me bushel, one and one-
. .
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half busliels and two bushels per acre, was conducted in duplicate in eacii of six

years. The average results of the twelve distinct tests are as follows

:

S««d per Acre.

Weight per
Measured
Bushel
(pounds).
Avenute
six years.

Yield per Ac-e.

Straw (tons) Grain (bus.)

Average ' Average
: six years. six years.

4 pecks 58.2 2.68 40.15
6 " 59.3 2.9fi 43.80
8 " 69.3 ! 3.02 43.87

The heaviest seeding gave about one-half bushel per acre more than the second

heaviest seeding, but it should be noted that the former required two pecks more
seed than the latter. Grain prepared for sowing is more valuable than the same
quantity of grain at the time of threshing. It will, therefore, be seen that after tak-

ing everything into -consideration, one and one-half bushels per acre surpassed the

lighter seeding and was fully equal or probably a little better than the heavier

seeding.

Winter wheat, which was sown broadcast by hand, gave practically the same

results as that which was drilled in with a machine, in the average of duplicate

tests made in each of eight years. It should be understood that the land was in a

good state of cultivation in every instancs and that the amount of jeed used was

the same throughout. Had the land been dry and lumpy there would probably

have been much better returns from the drill as compared with the broadcast

seeding.

In an experiment conducted for two years, winter wheat sown from a tube

drill in the ordinary wuy gave a larger yield than that which was cross drilled or

titan that which was sown from every second tube. In the cross drilling, one-half

the amoimt of seed was sown in each of two directions, and when only one-half the

tubes were used each tube received double the amoimt of seed. It will, therefore,

be seen that the same rate of seeding per acre was used throughout.

The Effect of Cutting Winter Whe>t at Different Stages of Maturity.

In the autumn of 1896, five plots of the Dawaon's Golden Chaff and five plots

of the Early Genesee Giant varieties of winter wheat were sown at the saiae Mme
and under uniform conditions. In the summer of 1897 each variety of t ter

wheat wa' oit at five diffTent stages of maturity. One week was allowed be ^n
each two cuttings. The first cutting took place about two weeks earlier than the

wheat is usually cut throughout the Province. The third cutting, therefore, would

represent pretty closely the condition in which winter wheat is cut on the average.

Seed obtained from the diffeient cuttings of the two varieties were secured and

again sown under uniform conditions in the autumn of 1897. This process of cut-

ting at different stages of maturity and of using the seed from the different cuttings

has been repeated from year to year until the present time, with the exception of

1899, in which year the results were unsatisfactory. This experiment has, there-

fore, been conducted in full in each of twenty years, from which definite returns

have been secured. The following table gives the average results of twenty years'
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^Z^f°^ two varieties of winter wheat at fire different stage, of maturity,
aUothoieforeachof four periodB of five yearf each:

ui«ur»y.

Winter Wheat. .
1897-1902. 1908-1907

Cuttincs. Average Average
5 years. 5 years.

BnsheJs of Grain per acre ,

Wei^t of Grain per meas-
ured bushel

Tons of Straw per acre

fist 24.38
2nd 46.13
8rd 67.28
4th 60.07
6th 60.86
Ist 44.18
2nd 66.22
8rd 69.66
4lh 59.10
.6th 67.97
'Ist 4.31
2nd 3.80
8rd 3.40
4th 3.47
1.6th, 3.38

14.93
33.70
46.53
65.29
52.32
36.84
50.86
57.88
69.21
59.02
4.15
4.06
3.86
3.61
3.28

190e-1912.| 1913-1917. 1897-lfil7.
Average

;
Average Average

5 years. 5 yearx. 20 years.

14.43
28.42
39.19
42.62
41.24
44.66
55.92
60.63
60.70
59.81
2.50
2.45
2.22
2.12
1.99

30.66 21.10
42.02 37.57
47.83 47.71
46.69 51.17
48.13 49.64
55.17 45.19
59.49 55.62
60.25 59.58
60.07 59.77
68.34 58.79
2.96 3.49
2.64 3.24
2.59 3.02
2.52 2.9B
2.56 2.79

The resulte here presented are interesting and are worthy of considerable
study. It wiU be seen that in every instance the greatest jield of straw was pro-
duced from the grain which was cut when green, ard that the yield of straw per
acre decreased as the date of cutting advanced. In yield of grain per acre, how-
ever, the highest returns were secured from the grain which had been fuUy ripened
It IS interesting to note that the fourth cutting produced winter wheat which
weighed more per measured bushel than that which was cut one week later a«
shown in the averages of each of the four periods. The determinations in weight
per budiel throughout the whole period of the experiment were taken on an average
of about ten or twelve days after the threshing had been completed. The whole
ffltperiment seems to point to the advantage of aUowing winter wheat, grown in
Ontario, to become pretty thoroughly ripened before it is cut.

Treatment of Wheat fob Smut.

Scientific investigations have been conducted at different institutions in a
study of the best methods for destroying the various smuts which occur in grain
crops. The Department of Field Husbandry has made careful tests for studying
the practical application of some of the most highly recommended treatments. The
results of these practical tests are of special value to Ontario farmers who are
actuaUy engaged in the growing of grain crops. The spores of the smuts corres-
pond with the seeds of the grains and germinate and grow when the conditions of
heat and moisture become favorable. The smuts are fungus plants which enter
the tissues of other plants such as those of the cereals, where they live and prow,
and finally produce smut pores. The reproductive organs of the loose smut of
wheat may exist in the tissues of the ripened grains and it is, therefore, difficult

to kill these spores and also to retain the vitality of the wheat. Although the hot
water treatment may be effectual in killing these spores, it is rather diflRcult to
carry out satisfactorily in ordinary farm practice. It is impor+nnt to secure seed
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wheat from farms whicli are not infested witli the loose smut of wheat. Tlie
spores of the stinking smut of wheat, also called Bunt, which attach themsclvts
on the outside surfaces of the ripened grains, can be readily killed l>y treatment.
This fact is of great agricultural and economic importance.

For five years in succession an experiment has been conducted at the Ontario
Agricultural College for the prevention of the stinking smut in wheat. There were
in all five treatments. In every instance one sample was left untreated as a basis
of comparison. The experiment was conducted in duplicate each year. '

"le seed
grain was obtained each season from a known source, and where no treatment for
smut had l)een attempted for several years previously. The following treatments
were used throughout:

(a) Untreated.—One sample of winter wheat of each variety was left un-
treated in order that the influence of the various treatments might be better

observed.

(b) Immersion in Hot Water.—The grain was placed in a bag and immersed
in water at about 115 degrees F. Soon afterwards, it was placed in water which was
kept at a temperature of between 130 degrees and 135 degrees F. The grain was
occasionally stirred pnd was allowed to remain in the water for a period of fifteen

minutes. It was then spread out on a clean floor to drj-, where it was stirred

occasionally.

(c) Immersion in Bluestone Solution for Twelve Hours.—The bluestone

solution was made by dissolving one pound of bluestone in tv onty-five gallons of

water, and the grain was immersed in this solution for a period of twelve hours.

(d) Sprinkling with Bluestone Solution.—The solution was made by dissolv-

ing one pound of bluestone in ten gallons of water, which was used for sprinkling

over the grain until it was thoroughly moistened, after being carefully stirred'.

(e) Immersion in Diluted Formalin.—The solution of formalin (40 per

cent, formaldehyde) used for the immersion process with wheat was made by pour-

ing one-half pint of the formalin into twenty-one gallons of water, and the gram
was immersed in this solution for a period of twenty minutes, during which time

it was stirred occasionally.

(f) Sprinkling with Diluted Formalin.—One-half pint of formalin was

poured into five gallons of water and the grain was sprinkled with this solution and

stirred until it was thoroughly moistened.

After the treatments had been made for a few hours, and the grain had become

sufficiently dried, it was carefully sown on separate plots. When the winter wheat

was about ready to cut, it was carefully examined and the headff containing stink-

ing smut were gathered and shelled. The rest of the crop was then threshed and

again examined for any smut balls from heads which had been missed in the

standing crop. The accompanying table gives the average results in percentage

of grains of winter wheat affected with the stinking smut. Besides this informa-

tion, the average yields of winter wheat per acre for five years are included

:



18

Msteri&l*.

U\jr.

PerecnUce of Hmut.

Zndrr.

(•) UntreatMl 3.6

EHotWtter
Bloeitone—12 hour*
BlaMtone—sprinkled

(«) Fonnalin—imnMned
(/) Formalin—sprinkled

9.8
.0

.0

.2

.0

.U

Brdyr.
tMt.

4Ui7r.
test.

.«

.0

.0

.0

.0

.0

Sthrr.
tMt.

Artngt

«.8
.0

.0

.1

.0

.0

1.2

.0

.0

.1

yield <rf

grsin
per Msre
Syrs.
(bus.)

38.0
40.«
40.2
41.1
48.8
86.8

The results here show ,nat treatnipnt (e) was not only effectual in killing

the smut entirely, but it so was the means of giving the highest average yield

of grain per acre of the various treatments used. The immersion procesB is so

complete in its results that it. does not need to be repeated every year, -providing

care is exercised to prevent a further introduction of the smut spores. In pre-

paring wheat for treatment, care should be taken to separate the unbroken smut
balls from the wheat, either by cleaning the grain or by pl&3ing the seed in water
and removing the smut balls as they float on the surface. Not only is it necessary

to treat the grain, but the formalin solution should be used to kill the smut spores

which are lodged in the bins, on the bam floors, on the bags, in the grain drills

or wherever the living spores have an opportunity of reinfesting the grain.

The sprinkling process is used by some farmers, but unless great core is taken

the m^od is not as complete in destroying all of the smut, and as a result it is

frequently necessary to treat the grain every year.

Further experimental work in treating grain for smut is now under way.

This includes not only the hand methods, but also the use of some machines which
are manufactured for this purpose. DifiFerent strengths of solution for the sprink-

ling process are being used. Ter different treatments were tested in duplicate

in 1917.

As a result of the past work which we have conducted at the College, we have

obtained very satisfactory rcisims from immersing the winter wheat for twenty

minutes in a solntion made by mixing one ^int of formalin with ferty-two gallons

of water. This treatment is easily applied, and is comparatively cheap. It has

been effectual in completely killing all o( the smut spores and in producing the

largest average yield of wheat per acre of all the treatments used.

SPRING WHEAT.

Acc' g to the Bureau of Industries for Ontario, there were 182,957 acres

of spring »vlieat in this Province in 1' '
" This is an increase of 38,652 acres over

the year previous. The total produv of spring wheat in Ontario, in 1917, was

1,465,556 bushels greater than thab ot the year previous. The average annual

yields of spring wheat per acre in Ontario for the last thirty-six years, when
divided into four periods of nine years each, are as follows

:
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Period*. Ymn. Annukl riald
per Acre (kK<«.)

18S2-ia90
1891-imD
IMNKIMS
19<»-19i7

18.8
9 18.8
9 17.6
U 18.2

It will be seen that u far as can be learned from the statistics of the Bareau
of Indmtries for Ontario, there has been a gradual increase in yield of spring

wheat per acre over the past thirty-six years. The average annual yield per acre

for the last three years has been greater t° that of any other three consecutive

years since 1882, which it, the full length of time for which data has been obtu.ned.

Sp.ing wheat is grown in every county and district of the Province, varying

in area from 62 acres in Elgin county, which has the lowest, to 33,239 acres in

Renfrew county, which has the highest. Those counties of the Province which

grew the greatest number of acres of spring wheat in 1917 are in the following

order; 1', Renfrew; 2, York; 3, Ontario; 4, Durham, 5, Carleton; 6, Lanark; 7,

Northumberland ; 8, Victoria ; 9, Simcoe ; and 10, Grey.

By multiplying the average yield per acre in Ontario for the past ten years

of spring wh^at, barley and oats, by th«» present price per bushel, we obtain the

following figures:

Crops.

Average Avei ffe

ilnnual Bushels Present Annoal
per Acre. Price Value of

10 years. per Bushel. Grain
1908-1917. per Acre

SpringWheat 18.0 $2.10 $37.80
Barley 29.5 1 .20 35.40
Oalsi 36.7 0.76 26.78

The world is calling loudly for food materials, and especially for wheat,

is a special opportunity for Ontarip to be of real service to humanity.

This

Vabieties op Sfrino Wheat.

Twenty-one varieties of spring wheat, exclusive of Emmer, Spelt and Einkom,

have been under uniform tests at the Agricultural College in each of the past

five years. The experiment was conducted on what might be termed an average

clay loam. In part of the years the plots were located on a ridge and in other

years on lower, sloping land. The following table gives the average results of the

five years' experiment with each of twenty-one varieties of spring wheat:
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Vari«ti«*.
BMnM Avange Fter

or Height cent
B«ld. (iaohei). But.

I

Dtrt
tu

nach
lUtur-

Itir.

Weight
per

MM*nr«d
Bnabcl

(ponndt).

Yield per Acre.

Stnw
(tou).

Grain
(bu».)

Floar Wheat*.
Huonka Bearded
Pringie'e Chauitiioii Bearded
CUn«M Bearded
Marqaiii Bald
Mlnaeaola No. 108 Bald
Oiriwxi Bearded Bearded
White Roaaian Bald
Himgarian Bearded
Badnfe Bald
Sad Fern Bearded
whiteFife ;;:::; Baw
Colowio Bearded
PwlwJ* B-arded

Dorum Wheats.
Anuuitka Bearded
Kcnmania Bearded
WlUOooae [ girdS
fnlwnlM Bearded
Sorentina Bearded
Medeah ! Bearded

Targid Wheat.
Seren Headed Bearded

Poliah Wheat. '

PoW»h
, Bearded

48
48
47
41
48
48
44
42
44
48
42
4«
36

10
8
7

12
8
7
8

10
9
9
10
8
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119
118
116
111
116
116
116
111
116
116
117
114
108

46
1

1

114
48 116
4« > 114
47 116
48 112
« f HI

1

47 13 117

00.94
00.09
00.01
81.27
68.76
81.49
68.61
81.80
6«.84
00.34
67.93
00.62
02.10

02.86
62.29
02.80
01.87
01.09
01.86

88.22

2.62
2.68
2.0S
2.09
2.86
2.47
2.87
2.28
2.88
2.88
2.29
2.29
1.68

2.14
2.07
2.19
2.11
2.10
2.02

2.

42 116«{ 67.10 1.98

88.88
38.81
38.27
87.64
80.47
30.88
80.10
30.02
88.24
86.09
34.68
88.63
27.08

40.28
30.88
88.00
87.44
84.42
88.19

31.74

24.20

T'le Saxonka, the Pringle's Champion and the Climax, which occupy the
three highest places ir yield per acre of the flour wheats, are not grown extensivelym Ontario. The Marquis variety of spring wheat, which occupies fourth place
in average yield per acre, is a hybrid wheat originated at the Central Experimental
Farm, Ottawa, from crossing the Calcutta Hard Red and the Bed Fife. It is not
only a good yielder, but it is a wheat of excellent quality for bread production and
one which is increasing substantially in the Western Provinces and in Ontario.
It occufies a somewhat similar position amongst the spring wheats as does the
O.A.C. N^o. 21 bariey, the O.A.C. No. 72 oats and the O.A.C, No. 61 spring ryo
amongst other classes of spring grain. Of the Durum wheats, the Wild Goose
variety has been ^rown for many years in Ontario, and is popular amongst the
farmers. The Arnautka is very similar to the Wild Goose but is not grown much
in Ontario under that name.

In each of the years 1915 an' 1913, the varieties of spring wheat were milled
and uniform quantities of flour were tested for bread production in the Bakery
branch of the Chemical Departmsnt at the Oolloge. The leading varieties m volume
of loaf are given in the following order: Prelude, Marquis, Whit" Fife, White
Bussian, Hungarian and Minnesota No. 163. Those varieties which produced the
lowest volume of bread were Polish, Seven Headed and Medeah. The -Prelude,
which came first in size of loaf, was also originated at the Centra' 1 Experimental
Farm. The Saxonka, which secured highest place of the flour wheats in average
yield of grain per acre for five years, occupied fourteenth place in comparative
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•ize of loftf in the baking tetta of two yean, but in thii respect slightly lurpaMed

both the Pringlo's Champion and the Climax varieties.

A new hybrid variety of spring wheat iu.% been originated a' our College by

croMing the Red Fife and the Herison Bearded vaiieti(>!>. ana it has given an

average yield of grain of 40.7 bushels per acre per nimum in the experiments for

the last fire years. This is a higher average yield per acre than any of the named

varieties. In comparative size of loaf, from u definite quantity of flour, it was

surpassed by nine of the twenty-one name ' varieties reported in the previous table.

This new variety has not been distributed tor general cultivation.

Seven varieties of flour wheats have l)een under test at the College in each of

the past twenty-seven years. It might be interesting to compare the yields per

acre, in perioda of nine years, of these separate varieties with the yields of all

varieties in general cultivation over the Province, as determined by the Ontario

Bureau of Industries and as referred to in an earlier portion of this bulletin:

Animal Yield per Arr«. (Bos.)

Varieties. IWl-lNB 190fr-1006 1900-1017 1801-1017

Average Average Average Average
Sxean. years. 9Tmn. 27 rean.

ao.7 38.0 36.0 38.1

29.4 33.6 38.3 32.1

2B.0 33.7 38.9 31.9
».« 82.6 32.1 31.4

29.4 33.0 31.8 81.4
30.0 31.7 82.2 81.8
20.8 31.1 39.6 20.0

Sasonka
Bednfe ....

Pringle's diainpioD
Wht'j Simian
BedlVna
Heriaon B«nlcd
Colotado

Average saven varieties.... 29.1 32.8 82.8 81.6

The Sazonka has the highest record in average yield o' grain per acre of

thirteen named varieties of flour wheat tested for five years, and also of seveii

varieties tested for twenty-seven years in succession. An avert ,^ record of 31%

bushels of spring wheat per acre, representing seven varieties grown in the ex-

perimental grounds at the Ontario Agricultural College in each of the past twenty-

seven years, shows that spring wheat can still be grown in Cutario with a consider-

able amount of success.

It is interesting to know that each of these seven varieties of spring wheat

were grown at the College for twenty-sevvii years in succession without any plant

selection and without any change of seed from an outside source during that period

of time. It shows that with care in sowing, nothing but good seed varieties of

spring wheat may be grown on the same farm in Ontario for a long period of time

without change of seed and without any marked decrease in yicM of grain per acre.

Seed Selection of Spring Wheat.

Experimental work in seed selection with spring wheat was conducted at the

Ontario Agricultural College in each of eight years. The two varieties uaed were

the Herison Bearded and the Bart Tremenia. As in the case cf winter wheat, the

selections were not continuous throughout the whole period, but they were made



M
from » bulk lot of Hiring wheat each year. Aa thia eiperiment was reoeated in ^
•elejong ahodd prove of real aemce to the growers of apring wheat A uSi^n«»ber of «»d. for the diflferent selectiors iSre used. TheC^ing i^iZ

S«lecUoD8.

Yield of
Straw

per Acre
(tons).

Weight of
Grain per
Measured
Boshel
(pounds).

Yield of
Grain

p«r Acre.
(Msbels).

Large plump seed 14
Small plump seed '" I'a
Shrunken seed

"'
1*2

S9.1
58.3
56.9

21.7
18.0
16.7

uer ali ij^T; ^ I f ^*'' ^^' ^* '"'*"''" ^° ^'^^^ ^^ •'"t^ «t'a^ ai^d grain

Su^n JS ^'* * **' ^"° P*' '"'*^'*<^ ''"^^«1- The results show that large,plump seed gave an increase over small, plump seed of about 20 per cent andover shmnken seed of about 30 per cent. Wshows the importLrof deLi"g

for seed if the highest returns are to be expected.

Sowing Spring Wheat at Dipfebent Dates.

r«^JJrt^^"^ ^
succession an experiment was conducted at the Ontario Agri-cultural CoUege m sowing spring wheat at six different dates in the spring Im-mencmg as early as the land could be worked satisfactorily and allowing o£Sbetween each two dates of «,wing. In each year the experiment wrcoiductelt

duplicate by sowmg one plot at each date of seeding wiVh the grain drUl aSd ai"otlL« pot broadcast by hand. The average results of the ten iparat teste cotducted m the five-year period are as follows:
« e lesis con

Seedings.

Yield of
Straw

per Acre
(tons).

Weight of
Grain per
Measured
Bushel

(pounds).

Yield of

Grain
per Acre
(bushels).

1st 12
2nd 11

4th ^x
6th ;;;:; -g

6th.. 8

60.1
59.6
59.0
68.9
56.5
54.0

21.9
19.2
15.4
13.0
8.4
6.7

The varieties of grain used in this experiment were the Prinele's Chamnion

"mteL^SLT ^r'tt. I'^
""•""* "^'^°^^'^ ^•^^ ^«* resulteSroughouTT

18 mterestmg fo note that there was a gradual decrease in crop production aa thedates advanced from the beginning to the end of the test. AccSdingtotK «!



alts of the experiment, there was an average decitaae in yield of spring wheat per

acre of 26.1 pounds for each day's delay after the first seeding took place. Of all

spring cereals grown in Ontario, wheat should be sown earliest. It is therefore

essential, if the best results are to be obtained, to sow spring wheat as early in the

spring as the season will permit.

CoLTUBAL Methods.

Spring wheat thrives on almost any fertile soil which is well drained and in a

good state of cultivation. As a rule, however, it does not give as large returns on

a sandy or a gravelly soiL

Tests have been made at the College in comparing the results in growing

spring wheat after potatoes and fall turnips for each of three years, and after corn,

swede turnips, carrots and rape for one year. The results show very good yields

of spring wheat per acre after each of these cultivated crops, and particularly good

returns after potatoes and com. It is of great importance to have land either

ploughed or cultivated in the autumn so as to permit of early seeding of the wheat

in the following spring.

Spring wheat was sown at the College with a tube drill and broadcast by hand

on well cultivated land at each of six different dates in each of five years. The

results go to show that in yield of grain per acre of the five separate dates for which

we have complete returns, the drilled grain gave the highest yields in the average

of each of four dates, and the grain which was sown broadcast by hand gave the

highest returns in the average of one date. In averaging the results for all dates

of sowing, there was but slight difference in the returns from the two methods of

seeding. If the land had been poorly prepared and lumpy, it is quite likely

that the grain which was sown with the tube drill would have produced a con-

siderably higher yield than that which was sown broadcast.

Spbinq Wheat Used as a Pastube and in Mixtubes.

In each of five years fourteen different classes of spring crops were sown on

uniform plots to determine the amount of pasture material which could be obtained.

Each of the crops was cut and weighed every three weeks throughout the summer.

The averag:, results for the five Jv-'ts show that the spring cereals gave the follow-

ing amount of green pasture per acre au^aally: Oats, 8.7 tons; spring rye, 7.4

tons; barley, 6.8 tons; and spring wheat, 5.2 tons. The oats gave the highest

amount of pasture and the spring wheat the second lowest amount of pasture of

the fourteen kinds of crops under test.

Some farmers seem to be of the opinion that by adding spring wheat to a

seeding mixture of oats and barley for grain production they do not reduce the yield

of oats and barley per acre, and that they get a fair yield of spring wheat in addi-

tion. In our experiments at Guelph, we have obtained particularly good results

from a mixture of oats and barley. An experiment was conducted in duplicate in

each of five years to ascertain whether any other grains could be added to a mixture

of oats and bafley to furnish an increase in the yield. In the average of ten tests

made in five yters, it was found that one bushel of oats and one and one-half bushels

of barley sown per acre gave a yield of 2,612 pounds, and that a mixture of one

bushel of oats, one and one-half bushels of barley and one-half bushel of Wild Goose

spring wheat sown per acre gave a yield of 2,512 pounds of mixed grain. It will,

therefore, be seen that by adding one-half bushel of spring wheat to the seeding

mixture the resultant crop was reduced by exactly one hundred pounds per acre.

% !]

k

i

I
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EuMEH, Spelt and Einkobn.

Ino f" Tk .. i^
^°' ""' P"""?**^' ^°^«^«'' 8P«««1 machinery is required for

^Lt ^ after bemg threshed. In this country thes. grains are coiideSTfrom

aSt Call H T^.* °V^ ''''^'' "^'^^ P'*^^^ '0^ fannrrEmme"
IS about equal to barley for feeding purposes. The foUowing table nv^T^laverage results of growing at the College eSx of three varieSs^of emmeTand tfour varieties of spelt over a period of sixteen years

:

Classes of Crop. Varieties.

Average Results for 16 years.

Per
cent.

of

Rust.

Per
cent, of

Crop '

Lodged.

Per
cent.

of

Hull.

•Weight
per

Measured
Bushel

(pounds).

_. f Iowa 2Enimer ) Common 2
(Russian 2
rRed

BeardedI

12
16
16
13

22
26
20
6
3
3

11

19.7
20.2
'^} 4
ii!8.8

29.6
80.1
27.4

39.6
80.4
30.6
27.7
27.8
27.1
28.7

Yield per Acre.

i

Straw Grain
(tons), ((pounds)

2,906
2,on
2,768
2,120
2,100
2,009
i.^e

1

1.84
;

i
2.06

i 1.88
1

;
1.63 i

1.61
1.68
1.64

Average results for IB Instead of 16 years.

The emmer surpassed the spelt in freedom from rust, thinness of huU weightof grain per measured bushel and in yield of both straw ;nd graS per Se Thespelt, however, suipassed the emmer somewhat in strength oTskaw TheW
tTSvJtf '".*'f '^'t' r"°*^«« '' ^»" 0' thelrilt^^iliud^' nStest, gave the greatest number of pounds of grain per acre.

A co-operative experiment was condur d over Ontario in each of four vearsm which tests were made on ninety-three separate farms, comparfng the aveSJeydd in pounds per acre of O.A.C. No. 21 barley and ComTn fn^erSsimilar <K,ndihons The following were the average yields of grainT acrrperannum of all the tests made in the four years? O.A.C. No 21 bariev 1m Z,n?/

production m each of the four years.
^

Black winter emmer has been grown under test at the College in each of the

^ts '^r;\?"^
^•'^ ^r '^ •"''*^ '""'^''^ ^'^^ ^'^ 2.1 tons%f straw and

S^^ i f r'""-
^' *^'™«" ^"^''* P«' '"^"""d bushel of the grain

it^riS' A '''^''•' ^^'^°^^- ^^'« y''^^ i« ^o'^^^hat lower thaftheaverage yields of the spring varieties of emmer. The yield of grain in pounds peracre has varied from 138 in 1012 to 4,146 in 1915. •'
» i'" """ P^"^

.h.Jl\^^'"'^'
results of an experiment extending over a period of ten years

tlV^Z """"^J'i^ "J
^'"° P'' ""' ^' *°°^"' t^« ^°™°»°° emmer gave

2,644 pounds and the Einkorn 1,780 pounds. It will be seen that the Einkomwhich is mentioned in the eariier part of this bulletin as a distinct type of wheat
JS not of any special agricultural value as a grain producer in this Province
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Dates of Sowing Euuer and Spei.t.

In each of five yean both enuner and spelt were sown on eight different dates
in the spring', by makiug the first date in the season as early as the land was suit-

able for cnltivation. One week was allowed between each two dates of seeding.
The Common Emmer and the Bed Spelt were the special varieties nsed. The
average results of the experiment for five years are presented in the following
table:

Dates of Seeding.

Average Besnlts for Ave jrears.

Pounds per
Measoied BasheL

Spelt. Emmer.

Tons of Straw
per Acre.

Spelt.

First 28.3 40.1 1.6
Second 27.3 39.1 1.6
Third 26.3 > 39.1 , 1.7
Fourth 24.9 37.6 1.6
Fifth 24.2 36.7 ' 1.6
Sixth 21.6

:
38.1 l.S

Seventh 19,6 35.4 i 1.5
Eighth 19.9 34.0 1.5

Emmer.

1.9
2.0
2.0
2.1
2.1
2.3
2.4
1.9

Pounds of Grain
per Acre.

Spelt.

2,377
2,168
1,898
1.682
1.287
933
685
499

Emmer.

2.747
2,848
2,64b
2,764
2.509
2.465
2.312
1,953

The figures representing the pounds per measured ooshel and the pounds of

grain per acre include the chaff or hull surrounding the grain, as well as the
grain itself. In the examination of the results here presented, the reader will be
impressed with the superiority of the emmer as compared with the spelt in weight
of grain per measured bushel, and in yield of both straw and grain per acre. In
no instance does the spelt show a better record than the emmer. It will be noticed

that even the fourth seeding of emmer produced a higher yield of grain per acre

than that obtained' from the first seeding. The results seem to indicate that emmer
may be sown at a later date than the ofdinary varieties of spring wheat.
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BYE.

^l^h^^H^^jT^ ^ •? •
^"*!^ ^***~ 'y* " P'i"riP»Uy tt«sd u a feed for ftrm

kS i "'^^"«>P« »t » «ed extensively for bread production. Bye is moreh«^y than wheat and can be grown in more extreme northern latitudes. At theOntero Agricultural CoUege, winter wheat sometimee becomes winter kiUed. but
winter rye pracbcdly always surrires without injury. According to the report of
the Bureau of Industries for Ontario, the foUowing average annual number of
a<»es of rye grown in this Province in each of four periods of nine years is as

Periods. Tears.

1882-1890 9
1891-1890 9
1900-1908

, 9
1908-1917 9

Arence Number
of Acres of Bye
smwnin Onta^o

annually.

107,610
117,700
126,219
128,061

In 1917 there were 133,077 acres of rye produced in this province. The
average yield in bushels of rye per acre in Ontario is given as 17.0 for the last
ttree, and &. 16.6 for the past thirty-six years. The statistics gleaned by the
Bureau of Industries for rye are for all varieties, and no distinction is made be-
tween those which were sown in the autumn or in the spring.

According to the agricultural statistics of Cimada for the past two years,
Ontario has thirty-^ight per cent of the acreage of the rye of the Dominion.

In 1916, of all the States of the American Union, each of nine had a greater
acreage of rye than the Province of Ontario. The annual average yield in bushels
of rye per acre for the whole of the United SUtes, from 1906 to 1916 inclusive, is
given as 16.2.

Vabibths of Wiktbb Bye.

Pour varieties of winter rye have been under test at the Ontario Agricultural
College in each of the past fourteen years. The following gives the average re-
r Its for the whole period

:

o «. p

Varieties.

I Per cent.

I

of

Crop
Lodged.

Mammoth White 12
Washington 22
Common u
Thousand Fold 19

Weight
per

Measured
Bushel

(pounds).

Yield per Acre.

Stnw
(tons).

Grain

;

(bushels).

! 67.2 3.9 66.8
! 67.8 8.7 63.0
I 67.4 8.8 62.0
1 67.0 3.8 61.4
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It will be seen that all varieties of winter rye have produced a high average

yield of grain per acre. It should be understood that these have been grown on
similar soil to that used for the other cereal*. In numy cases over Ontario, winter

rye is sown on land which is so poor that it will scarcely grow any other crop. If

winter rye were sown under similar conditions as winter wheat over Ontario, the

yields per acre would surprise many farmers.

For six years in succession the Petkus variety of winter rye has heen included

in the experiments and has surpassed all other kinds with two slight exceptions in

each of the six years. The average yield per acre per annum of the Petkus winter

rye surpassed that of the next highest yielding variety by 4.7 bushels.

Petkus winter rye was distributed throughout Ontario for co-operative ex-

periments in the autumns of 1914 and 1916 with Imperial Amber winter wheat,

and in 1916 with American Banner winter wheat. The average results show that

the rye surpassed the winter wheat by 380 pounds in W15, 344 pounds in 1916,

and 240 pounds in 1917.

WiNTEB Rtk as a Ndbse Cbop FOB Haiby Vhtches.

In each of two years three plots of Hairy Vetches, with some other kind of

grain, have been tested at the Agricultural College for seed production. The
Hairy Vetches were used at the rate of 60 pounds per acre throughout and were
mixed with other grains as follows: Petkus winter rye, 66 pounds; i)awson's

Golden Chaff winter wheat, 60 pounds; and Black Winter emmer, 40 pounds.
The average results for the tw(> years are here presented:

Mixtures.

Average Yield
per Acre (pounds.)

Vetches. Cereals.

Hairy Vetches and Winter Hye 489 1706
Hairy Vetches and Vv inter Wheat 337 849
Hairy Vetches and Winter Emmer 422 286

These results show that Hairy Vetches and Winter r;-^ grow very satisfac-

torily when sown in combination. In some places in the southern extremity of the

Province, Winter rye and Hairy Vetches are now grown in combination with much
satisfaction. The combination might be used for different purposes, and especially

as a cover crop for orchards. The rye makes an excellent nurse crop for vetches

when it is desirable to produce the seed of Hairy Vetches in Ontario.

In another experiment which vm conducted in each of the past two years by

sowing in combination three different quantities of Hairy Vetches and three dif-

ferent quantities of Petkus winter rye per acre for seed production, the average

results show ' 'n yield per acre of both the winter rye and the Hairy Vetches the
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highett retunu were obtained by using 60 pound* of the former and 60 ponndi of
the latter, or a mixture of 110 pound* of teed per acre.

WiNTBB RtB as a PabTDHE AND AS A FODDBB CbOP.

Winter rye, when sown in August or very early in September, is frequently
pastured to a limited extent in the fall or in the spring, and occasional^ it is
pastured in both seasons and afterwards allowed to produce either a crop of fodder
or a crop of grain. Winter rye forms an excellent graiing crop in the autumn, and
especiaUy for milk production. The special advantage of sowiag winter rye in the
autumn for pasture or for green fodder in the spring is the fact that it will furnish
a considerable amount of green material earlier in the spring than other forage
plants and before the pasture grasses are avaUable. Experiments are now under
way at the College in the sowing of winter rye in the spring of the year for summer
pasture. When winter lye is sown in the spring, it gives a heavy leaf devel<^ment
but produces only a very small amount of grain. As yet sufficient work has not
been carried on to furnish results for publication.

Green rye has been placed in the College silo on two >r three occasions, but it
nas been found very difficult to make good rye silage. This ist probably owing
to the hollow stems of rye holding considerable air and, therefore, not forming
as compact a body of material as some of the other crops such as com.

A co-operative experiment was conducted on different farms over Ontario
in testiag winter rye for the production ox green fodder. In the average of five
years' experiments, the winter rye gave 7.93 tons per acre per annum.

Cultural Methods foh Winter Rye.

Rye does particularly well on clay or sandy loam soils, and better than wheat
or barley on poor soils and under unfavorable- climatic conditions. All soils for
rye, however, should be well underdrained. It is claimed that rye has a greater
water requirement than any other cereal except oats.

Winter lye occupies about the same place in a rotation and requires about
the same preparation of soil as winter wheat. As lye is not a heavy stooler, eight
pecks per acre is frequently sown. Although best results are usually obtained in
Ontario from sowing winter rye in the early part of September, it is frequently
not sown until the latter part of the month or even into the month of October.
Rye will stand later seeding than winter wheat without serious injury.

Varieties of Spring Rye.

Statistics are not collected in Ontario in regard to the relative proportions of
spring and winter rye which are grown. The spring varieties, however, are grown to
a limited extent, although the yields per acre are not usually as large as those
obtained from sowing in the autumn. An experiment has been conducted at the
College with four varieties throughout the past ten years, with, the following
results

:



VarMM.

Weiikt
par

Meuored
Buhal
(PodihU).

Yield per Aere.

Straw
(tone.).

; Grain
(bashelt).

O.A.C. No.«l 64.0 2.2 30.1

SMtrvscen M.4 2.2 29.6
ProUflo 64.2 2.0 28.6
Common 68.9 2.1 26.8

The O.A.G. No. 61 variety of spriag ry? was obtained through selection of

individaal plants from a variety of winter ryn obtained from Germany.

A co-operative experiment with two varieties of spring rye was conducted over

Ontario in each of the past seven years. The following gives the average yields

per acre in each of the years and for the whole period

:

Varieties.

Average Yield of Grain per Acre (basliels).

1911. 1912.
i

1918. 1914. 1915. 1916. 1917.
Average
7 yean.

0. A. C. No. 61 17.9
16.3

1

26.8 20.0
24.6 15.9

25.4
25.0

1

18.2 42.1 1 22.5
12.5 36.4

j
20.4

24.7
Common 21.6

In the average of these co-operative tests conducted on thirty farms through-

out Ontario, it will be seen that the O.A.C. No. 61 surpassed the Common variety

of rye in each of the seven years. The average yield for the whole period was 3.1

bushels per acre per annum in favor of the former.

Seed Selectiok op Sphino Bye.

In each of the six years, from 1912 to 1917 inclusive, different selections of

seed of spring rye have been tested at the College under similar conditions. Care-

ful selections were made from a bulk lot of rye each spring and a uniform number

of seeds were used for each plot. The following table gives the average of sir

years' results of the different selections

:

Selections.

Weight
per

Measured
Bushel
(pounds).

Yield per Acre.

Straw Grain
(tons), (bus.).

Large seed 53.3
Medium seed 53.3
Small seed 53.5
Broken seed 52.8

2.0 26.0
2.0 24.4
1.9 22.3
1.6 16.9
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CONCLUSION.

withTi?JtSL-H
"^ 'i^"* f^ ?^*" " '"''""*^<^ *<> «»« '*™«» of Ontariowith the expectation of the writer that it will prove of real service in inrrT-T.

tte production of essential food material.. The« ?m;;Sar;^iSS bf

Zr ?h?£Z:S'
^ "^» .P™7- -thout the requirLnt oSh aZtiona

im„ . ,^ -f^
production of wheat and rye occupies the unique poeition ofiUling a world-wide need and of furnishing greater remuneration to the pow^r^.
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