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Introduetion.

Perhaps the most important problem fasing Canada to-day
is the problem of the disposal of her wheat. In recent years
Canada has forged proudly ahead to become the "granary of the Em-
pire" and the greatest exporting nation in the world. Our jubilia-
tion over the bumper orop of 1928, however, wés shortlived because
of the unusual phenomeg?that occured: the erop d4id not move out as

it should have done. After that the piling up of the 1929 erop

was not unexpected.

This thesis does not seek to apportion the blame for the
failure to dispose of the erop, nor to advocate a panasea to ocure
the situation. In fact, the present situation is largely ignored,
on agcount of the belief that it is the broad and more permanent
causes that have a greater influence in determingng the course of
national economy then an accidental "Konjunktur " of events. The
thesis deals, therefore, with such problems as the competition of
wheat with rye and rice, a comparison of the quality of Canadian
and foreign wheats, and so on, while the present situation is
touched upon in the concluding chapter. The subject is not ex-
haaste2 in this thesis. Indeed, the subject is so vast and com-
plicated that an exhaustive treatment of it would practically cover
the entire field of economies. All that is intended here is to
point out a few of the more relevant factors and their particular

relation to Canada.
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The succeeding pages will be better understood if a
brief desoription of wheat and flour is given here. Wheat is a
grain. The kernel is eompos#éd of an undigestible outer covering,
variously called spermaderm, pericarp, or branny coat, a seed or
germ situated at one end of the grain, and the interior bulk of
the grain called the endosperm. The process of milling consists in
removing the branny coat and the germ and leaving as flour, the
finely ground endosperm with & minimum amount of bran in it. 1In
the process of milling a number of streams of flour of verying
purity and "tailings" &r milling offal are produced. When the
purer streams are conbined to form a flour, it is called a "patant!
If the residual streams are combined it is called a "clear." If all
the streams are united in their natural proportions, the resgultant

flour is known as "straight" flour.



Chapter 1
The Place of Wheat in the Dist.

Bread has occupied an important place in the human diet
since the earliest days of mankind. In the remotest beginnings of
history we find man already familiar with the process of amshing
wheat, cleaning the meal thus obtained, and baking the resultant
flour into bread. As civilization progressed refinements in the
art of milling were introduced, and we soon find that the quality
of bread eaten becomes a distinetion of the sosial classes. This
distinetion has remained until gquite recent times. Now white
bread is oonsumed by all classes in most west European and many

American countries.

Zhe reason for this popularity of bread is its cheapness.
Owing to the small amount of moisture present in flour, a given
weight of flour contains more nutritive solid material than does a
similar weight of most of the other foods used by mankind. To
understand the nutritive value of flour (or bread) properly, a
descoription of its constituent parts is necessary. %The following
table shows the composition of flour as determined from three
different sources to show the degree of similarity of different

flours.



Composition of Wheat Flour (per cent}

Aecording to: Kent-Jones(l) Swanson(2) Duly(3)
S .

S;;;gg carbohydrates 6570 73.6 72.4
Proteins 9-14 11.0 10.75
Water 13-15 13, 50 15.0
Cellulose 1 .
Fat 1.22 1.22
Mineral Matter (Ash) +

Starch or carbohydrates, forms the greatest part of the
flour. The percentage of carbohydrate in flour is farily constant.
The fat content and the content of crude fibre or cellulose is also
constant. The other three constituents of the flour may vary con-
siderably and the extent of their presence or absence is very often
indicative of the quality of the flour. %The question of quality in
wheat is disoussed more fully below(4). The composition of wheat
is naturally very similar to that of flour. The following table
shows the constituents of wheat and also bran,

Composition of Wheat and Bran (per cent)

Wheat Bran

Acoording to: Kent-Jones(5) Swanson(6) Swanson(7)
Searob) Garbohydrates ety 70.2 53.2
Proteins 10-15 12.0 15.4
Water 8-17 12.0 1300
Cellulose 1.8 9.0
ﬁi: 13:2 2.00 3.6
eral Matter(Aish) 13- 2 2.0 5.8

).W.Kent-Jones:Modern Cereal Chemistry. p.l

.0.Swanson: Wheat Flour and Det. p.118

.J.Duly: Grain. p. 149 (%) Vide Infra. Chap.4(5)0p.cit. p.l
Op. eit. p.118 (7) Ibid p.118.
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We see that wheat is richer than flour in protein, cel-
lulose, and mineml matter, while flour is richer in carbohydrates.
Bran, being the part of the wheat removed to form flour, is the

richest in proteins, eellulose, and mineral matter.

Before going on to discuss the food wvalue of flour, a
brief description of each of these constituents and the funotion
they paform in nourishing the body is necessary.

Moisture content in flour does not play an important part
in supplying nourishment to the body. While it is true that the
body requires a considerable amount of water daily, this can be
easily obtained from other sources, and the lack of moisture &n
flour does not detract from its food value. The lack of moisture
is more important from the viewpoint that the small amount of
moisture present in flour makes the flour a rather highly concen-

trated fded, with a high calorific value per unit of weight.

Bhe human body is constantly losing heat, both directly
and through the use of heat as a source of energy of all kinds.
This loass is made up from foods of three kinds: carbohydrates,
proteins and fats. While these substances supply energy to the body
they are not interchangeable. The carbohydrates and fats supply
energy directly or are stored as fat in the human body. The pro-
teing, in addition to supplying energy, are used to a great extent
in buillding up the tissue of the body that is constantly being worn
down. For this reason a given weight of carbohydrate will supply

the body with more energy than a similar weight of protein. On the
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other hand, while the body can exist for a length of time without
being fed carbohydrates, proteins are essential for continued exis-

tence (1l).

Stareh is the chief carbohydrate present in flour. Since
carbohydrates are such excellent sources of energy for the body and
gincs starch forms so large a constituent of flour, it can readily
be seen why bread is such an excellent source of energy. This faet
geems to be appreciatdl by manual workers, and not only dowe find
them to be the greatest bread-eaters, but we find that when the
standard of living of a community rises from a low to a higher levsel,
it is often ascompanied by an increased per eapita consumption of
bread(2). |

Protein, the essential constituent of any diet, is pre-
sent in wheat flour to a somewhat smali?extent. The proteins pre-
gent in flour however, can not in themselves supply the needs of
the human boddy. This is due to fact that proteins are a complex
mixture of substances known chemically as amino scids, and some of
these amino acids are missing from the proteins in the wheat
kernel. %Phus Kent-Jones(3) says:

"The proteins of vegetables and cereals ars,

however, now believed to be of less bidogical
value than animal proteins and require to he

supplemented by the latter."

Fat is the third and most highly concentrated source of

(1} Kent-Jonss. Op.cit. Dp.6
Stanford University Wheat Studies Vol. II. 8. p.2¢8.

(2) Op. oit. p.46
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human energy. 4 given amount of fat supplies more energy than an
equal amount of carbohydrate or protein. Although fats and car-
bohydrates are interchangeable to some extent, a greater or less
amount of fat is usually required. The amount depends upon the
climate, the nature of a personts oscupation, etc. The average
requirement of fat per person in the British Isles has been estim-
ated at about 75 grams a day (l). Wheat flour is deficiént in
fat. The small amount of fat present in wheat is further decreased
by the removal,in milling, of the wheat germ which eontains most of
the fat. This is done because the o0il in the germ turns rancid
very easily; and the storing of flour containing the germ for a
long period of time is very difficult on this account.

Mineral matter, another constituent of flour, is also
present in the human body. The presence of the correct amount of
mineral matter in the human body is essential for the general health
of the person and especially for the proper formation and growh of
the bones. Flour contains a rather small amount of mineral matter.
In faot it is often the case that the mineral content of the flour
is inversely é@related with its quality. BNot only is flour lacking
in total content of mineral matter but &t is particularly poor in
calocium, which is essential for the normal growth of the bones(2).

Cellulose or crude fibre is undigestible in the human

(1; Kent-Jones: Op.cit. p.47
(2 Ibid. p.47



system, and when it is taken in with food it acts as roughage, that
is, it supplies bulk which is considered necessary for the proper
digestion of food. Flour contains very little sellulose, most of

it having been removed as bran.

The sugar content of the flour is small and is not very
important from & nutritive point of view. The sugar is much more
important from the point of view that the quantity and kind of
suger present in tne flour has an important relationship to its

baking quality.

Flour, therefore, contains a considerable amount of fuel
energy, principally as carbohydrates, but also as proteins, and
fats. It is, however, low in fat and mineral content, and the pro-
teins and mineral content are lasking in some important ocon-

stituents.

We may now turn to the question of food values. The food
values of various substances are usually determined by three general
methods: oehemical ana}ysis of the foods to determine the kind and
amount of substansces a food ocontains so as to see whether itecan
replace the substances that are being used up by the body; digesti-
bility, which means the determination the quantity of wvarious sub-
stances that the body absorbs from each food; and finally, biologiesl
analysis or feeding experiments, which consist of feeding animals,
human or otherwise, with prepared diets, and studying their health

under these ceonditions.
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The most widely known method of the first group is the
determination of energy content or calorific value of various
foods, The energy of food constituents is not the same when
determined by burning (in a calorimeter) as when determined by
the intake of an animal. Bhe greatest difference is found in the
case of protein, since a portion of the protein is used in
building tissue. The following table shows the calorific value
of the food eonstituents.

Determined b¥;

Calorimeter(l) Intake(aé
One gram of protein 2.6 calories(®) 4.0 calories
"now ¥ gsarbohydrate A b1
n " fat 9.3 " 9.3 "

-

The amount of energy required by different persons
depends upon their age, sex, and occupation. Phus children re-
quire less than adults, adult females less than adult males, and
persons engagef in sedentary oceupations less than those doing
strenuous work. Kent-Jones(#) gives the following daily averags

calorie requirements for the various classes of persons.,

(1) Swanson, Op.cit. p.1l34.
(2; Kent-Jones, Op.cit. p.45.
Calorie: the amount of heat required to raise the temperature
of 1 gram of water from 15°C, to 169,
(#) Op.eit. p.4s5.



ChildreA - 6 years 1,650 Calories
" - 6 - 10 years 2,300 "
" - 168~ 14 years 2,750 "
Females - 14 years and upwards 2,750 *
Males - 14 years ® W 3,300 *

The British Army phece ration is fixed at 3600 Calories a day.
Swanson (1) gives the following average energy requirements for
the different groups.

Protein TFuel Value
(Grams) (Calories)

Children - 1-2 years(average} 28 165
" - 2.6 ® " 55 1,420
" - 6-12 " " 75 2,040
Very poor people wusually
without work 4
Very rich people usually 69 2,100
without work ?
Women at light museular work 90 2,400
Women at moderate muscular work 100 2,700
Business men, student 106 z,285
Farmers and mechanies 100 3,425

Although different authorities do not give quite the same figures
these figures may be taken to be approximately correct. It must
be noted that these figures are averages only. Thus while 3,300
calories is the average for adult males, & tailor requires only
2,750 calories daily, while a stonemason requires 4,850 salories.
The following table give the energy wvalues of csertain foods, so
that they may be compared with the energy requirements.

(1) oOp. eit. p.136



(1) (2)

1 Pound of White Bread 1,037 Calories 1,200 Calorie
Brown " 1,012
Sugar 1,415
Potatoes 75
Eggs 659 72
Rump Steak ) 2,006
Sirloin 1,749
Leg of Mutton 1,501 700-1,800
Leg of Pork 1,262
Bacon (back) 2,696
Chicken 360
Milk 203 314
Herring 87
Cabbage 192
Butter 3,502 3,500
Margarine 3,579
Cheese (full oream) 2,011

We see that apart from some meatm and dairy produce, bread has the
highest calorific value per pound. When prisce is considered,bread
is undoubtedly the cheapest food that will supply the human body

with its necessary store of snergy.

Next to the problem of energy value is that of digesti-
bility. For obviously a food, although high in energy valuse,
would be a2 poor nutritive if only a small amount of it were ab-
gorbed by the human system. The following table(é) shows the per-
oentage of digestibility of the various classes of foods.

Proteinsg Carbo- Fats

_ hydrates
Meats o7 - 95
Dairy Products 97 98 95
Cereals 85 98 90
Mixed diets 92 98 95

(1) Kent-Jones. Op.cit. Dp.UW5.
(2) Swanson. Op. oit. p.l1l35,
(3) 1Ivia p.140
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It is evident that the digestibility of ocereal protein
and fat is rather lower than that of meats and dairy products. On
the other hand the factor of the rate of digestibility is also of
congiderable importance. Those foods that are digested slowly are
often said not to "agree" with people and are therefore avoided.
Since baked bread consists of a mass of very thin ocell walls, it
is acted upon very easily by tge digestive Juices and is therefore
0

said to "agree."® This is one~the reasons why white bread is so

popular.

We see, therefore, that bread is an excellent source of
energy. However, provision of a sufficient amount of bodily energy
is only one function of the diet. That is, the diet must supply
a sufficient amount of energy otherwise the body will be under-
nourished, but it must also supply other things as well. The other
things that a diet must supply are: adequate material for repair,
and growth in the case of the young; sufficient vigour to be
resistant to d&sease; capability of the race to reproduce and to

bring forth healthy cshildren.

Po discover a diet that would fulfil these requirements
students of nutrition have evolved the prineiple of the balanced
diet. The term "balanced diet” merely means a diet that will
supply all the nﬁtritive requi;ements of the human body. It isf%he
attempt to establish such a diet that most of the knowledge of
nutrition was discovered. ®Bhus the first attempts at balanced

diets merely essayed to establish a diet that would contain & suf-
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ficient amount of earbohydrates, proteins fats, etec. It was soon
found that supplying the human body with a sufficient total amount
proteins was not sufficient, it wad also necessary for each of the
constituent amino asids to be present in sufficient quantity. The
total number of amino asids required is 18 (l1). Wheat does not
eontain this number, and a diet in which wheat is the sole source
of proteins would be deficient. The supplementary proteins may Dbe
obtained from meat, fish, milk and chesse. Although other cereals
also contain proteins it is dangerdus to rely upon them to make up
this deficiensy, because they, too,are probably defiscient in the
same amino acids(2). We may note in this oconnection that the
minimum average daily intake of protein is now usually held to be
100 grams(3). One peculiar feature about wheat proteins is that
apart from their own biologieal value, they yield an inoreased
value when taken in conjunction with other proteins. @Phat is, the
total biological value of the two proteins taken together is
greater than the sum of their separate biological values. Phis

is illustrated by the following examples(4):

Nitrogen of wheat flour Total Biological Value Gain
taken with nitrogen of: If taken If taken
separately together "
Whole egg 66 75 11
Milk 62 71 9
Beef 60 13 13

(1) Kent-Jones. Op.cit. £.46
(2; Swanson. Op.cit. p.lia
(E Kent-Jones. Op.cit. p.l46é
() 1Ibid .47
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Another group of nutritives, the "minerals™ must also
be present in sufficient quantities individually and not mersly in
total amount. The two important minerals in this respect are
calcium and phosphorus. In wheat flour and bread, the phosphorus
content is somewhat deficient and the calcium content greatly so.
If nervous disorders are to be avoided, and a proper growth of the
bony strusture is to be maintained, this deficiency must be ocom-
pensated by the addition to the diet of milk, vegetables, legumes,
tubers(l), eta.

However, it has been found comparatively recently, that
a diet that fulfils all the requirements outlined above, may still
be unable to maintain life if the ingredients are fed to the sub -
Jeots in purified form. This seeming contradiction finally led to
the disecovery of the substances called vitamins. The exact
chemiocal composition of these substances is not clear, nod is their
nature or their properties thoroughly known. At present there
are five comparatively well known vitamins. They are called
vitamin A,B,C,D, and E. The following list deseribes the more
important properties of the vitamins(2) (the word "vitamine" was
introduced in 1912 by Casimer Funk):

(1 Swanson. Op.cit. p.l4%5 et.seq.
(2 Phe discussion of vitamins given here is based on Kent-Jones:
Op.cit. p.51 et.seq. and Swanson: Op.oit. pp.l56-178.passim.
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Vitamin Solubility Funotion by Which it is Recognized

A. Fat soluble Egsential for young animals as it is
the growh factor.

B. Water soluble Anti-neuritie (anti-beri beri).
Egsential for normal nutrition.

C. Water soluble Anti-scorbutic (anti-scuryy).

D. Fat soluble Anti-rachitic and hence essential for
young animals.

B. Fat soluble Anti-gterility in both sexes.

Vitamin A is essential for growing children. It is also
necessary for adults if they wish to continue in good health.
fhis is a common property of all vitamins: their absence causes
Illnesses known as deficienscy diseases. ILack of vitamin A in
children's diets causes kidney disorders, skin diseases, and diar-
rhea. Its lack also greatly lowers resistance to bacterial in-
fection and leaves a person exposed to such diseases as bronchitis,
pneunmonia, and tuberculoses. Vitamin A ocours irregularly in
foods. 1t is found in cod liver oil, green leaves and green
vegetables, many animal fats and butter. It is destroyed by light
and oxidation.

Vitamin B is also necessary for growth. It is anti-
neuritic for all ages, it stimulates the appetite, and strengthens
the body generally. It occurs widely in foods. It is found in
green leaves, tubers, eggs, milk and nuts. It is not present in
sufficient quantities in the muscle meat that is usually eaten as
meat by human beings. The covering of the wheat, or bran, is rish
in vitamin B, but it is almost completely absent from the endos~
perm. Phis vitamin is fairly resistant to heat.
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Vitamin C is the anti-scorbutic vitamin. It is also
essential to children for proper growth, and its absence increases
susceptibility te infectious diseases. It is very smensitive to
heat, and thus, although raw milk contains this vitamin, pasteurizel
milk does not. A child fed on pasteurized milk should therefore
be given orange Juiee, or juice from green vegetables. Vitamin

C is also found in other citrous fruits, and in tomatoes.

Vitamin D is peculiar in the fact that it does not seem
to nourish the body directly but it enables the body to utilize
the mineral manner taken into the system. It is anti-rachitie,
that is it prevents rickets when present, and cures rickets when it
is given to the patient. It is found chiefly in cod liver oil.
It can be synthesized by the human body when exposed to light. It
can also be synthesized in substances containing cholestercl when

they are irradiated with ultra-violet light.

Vitamin E is the anti-sterility vitamin, Animals
brought up on a diet lacking this vitamin were sterile. However
there is little danger of therse being a deficiency of this wvitamin
in the human diet since it occurs very widely in foods. Muscle

meat, lettuce, and the wheat germ are rich in vitamin E.

We see therefore that white bread is lacking in vitamins.
White bread is often attacked on this ground, especially for its
lack of vitamin B. It is claimed that the "unnatural" process of

milling white flour, which removed the bran and germ, both riech in

vitaming, proteim, mineral content, greatly diminishes the food
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value of the flour, and of the white brsad baked from it. Some
people therefore advocate the use of entire wheat bread or Graham
bread. The former flour contains the wheat germ and some bran,
and is an 85 per cent extraction of wheat. The latter flour con-
tains the entire wheat kernel. The bread made from these flours,
it is claimed, is much more nutritive, is a better food, and con-

tains an abundant supply of vitamin B.

In the first place, many authorities claim that the
yeast in modern bread supplies a sufficient amount of vitamin B(1l);
and in any case bread should not be looked upon to furnish the
total vitamin requirements in a diet. These must be obtained else-
where. With regard to the other qualities claimed for entire wheat
bread, they are of doubtful value. Although the addition of the
bran and the germ adds proteins and minerals to the flour, the
digestibility of the bread is so reduced by the addition of bran
that the total amount of nutrition it oan yield is less than the
amount obtainable from white bread(2). Kent-Jones comes to the
conclusion that while a certain amount of brown bread may be
beneficial to sedentary workers with sluggish digestive systems,
the great mass of people can derive more nourishment from white
bread than from brown. Furthermore, the flour of white bread can

be stored more easily and for a greater Bngth of time than that of

(1) Kent-Jones. Op.cit. p.h2
(2) 1Ivid. p.56.
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entire wheat bread which soon turns rancid. From an economic

point of view, it is more profitable to feed humen beings on white
ch

bread, and use the milling offals to feed animals whi can digest

the bran(l).

The oritics of white bread as well as the corities of all
bread base their criticism on the fast that bread when eaten alone
is an inadequate food. This is correct. Howsver the inferences
drawn from this fact are often incorresct. It does not follow that
merely because bread in itself is not a cecomplete food, it should
therefore be condemned. We must bear in mind that there is no
food in use at present that, by itself, will adequately supply all
the needs of a diet. %o condemn bread for this reason would mean
that we would have to condemn every other food eaten by mankind.
Furthermore, the deficiencies in bread, are easily made good by
the addition of other supplementary foods to the diet. The re-~
sulting diet is not something very compliscated or difficult, but is
merely the ordinary diet of people who have sufficient means to
feed themselves properly(2). The very fact that there is no pre-
valence of deficienocy diseases in the wheat-eating countries shows
that the ordinary diets are not lacking in vitamins. The following
extract from the report of the British Medical Researoh Council(3z)

in 1924, is rather conclusive:

(l; Kent-Jones. Op.cit. p.66

A simple example of such a diet would include bread,meat,
fish,boiled and raw vegetables of various kinds (potatoes,
cabbages,lettuce,tomatoes,etc.), raw and prepared fruits,
dairy produots.
(3) Kent-Jones. Op.cit. Dp.53
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¥In modern European life, under normal peace
eonditions, the risk of these deficiency
diseases although a real one where infants
are concerned, may be regarded as non=-
existent for adults; the great variety of
food taken ensures that an adequate amount
of preventive vitamines is regularly'consumed.®
We may therefore conclude that wheat is not a complete
food. It is lacking in vitamins, some proteins, and mineral matien
However, this deficieney can, &nd is, made good by supplementary
foods in an ordinary balanced diet. Wheat is a cheap and eoncen-
trated source of the energy required by the body. Bread baked from
wheat is palatable, easily digestible and ean supply the body with
most of the energy it requires. The proteins in bread enhance the
value of the proteins in eggs, meat, and milk when taken together.
There is no evidence to show that bread ocscupies too prominent a
place in the diet to-day. In fact the evidence points in the op-
posite direction. ZThus the French have a healthful diet although
half of the calories in the Fransch diet are from dbread. In the
same way Kent-Jones(l) says about the diet in the United States:
"If the bread consumption were advanced to
, per cent (from less than 30 per cent,
the actual percentage) of the intake - =
still leaving plenty of room for the neces-
sary vitamin containing foods - - there would
be a pronounced cheapening of the diet in the

price wense, without the least dewmioration
in the quality sense.®

Phe actual place that wheat ocoupies in the diet is

(1) Op. oit. p.U7
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difficult to determine for various reasons. Firstigétimate of
per capite consumption of wheat is a residual calculation, and as
such reflects all the errors made in caloculating wheat production,
movements, ddsappearance, etc. ?hen it is difficult to estimate
the amount of waste ineidenﬁalfghe preparation and consumption of
the wheat products. With these qualifications, the following

table shows the relative importance of wheat in the diet of various

countries(l).

France Z.é Roumania L]
Belgium .Z Jugo-Slavia 4.0
Italy 6. Holland 3.8
New Zealand 6.4 Czechoslovakia 3.4
British Isles Fe7 Algeria LR
Chile 5.5 Austria 3.2
Spain LI%) Egypt 3.2
Bulgaria He3 Sweden 3.0
Argentina 5.2 Punis 2.8
Hungary 5.0 Norway 2¢3
Gfeece 2.0 Germany 2.2
Denma.rk o8 Portugal 2.1
United States 4.4 Firkfd 1.6
Canada l&.& Union of South Africa 1.5
Switzerland ., Poland 1.3
Moroceo 4.3 Indie 1.0
Uruguay 4.2 Japan 0.9

Mexico 0.8

We see from this table that there is room for an
enorméus increase in wheat consumption by the nations of the world
before bread sould be said to ococupy too important & place in their

diet. The actual changes that will take place are problematical.

(1) Broomhall: Corn Trade Year Book 1929 p.1l6.
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As we shall see below, the per capita consumption in the British
Isles, Canada and the United States had declined within the last
two decades. It is probable that the per eapita consumption of
these countries listed above as small consumers of wheat will in-
crease with a rise in the standard of living. The rate or the
extent of this inerease in consumption is problematical, and the
influence it will have on internatiord trade in wheat is more pro-
blematical still. All that we can say definitely is that with
wheat prices at their present low level, there will probably be a
distinet inerease in the per capita consumption of bread, especiale

ly in Burope (1).

(1) op. Wheat Studies 1lll. 9. "Reaotions in Exporting and
Importing Countries to Changes in Wheat Prioces.®



Chapter 2

Cereals That Compete With Wheat.

Ryee.

Wheat and rye are the only two cereals whose dough will
rise on fermentation and is capable of being baked into bread.
Doughs from other grains can be baked into biscuits or quick breads,
but they cannot produce yeast leavened bread. This property separ-
ates them from all other cereals, and for this reason they are

known as the bread grains.

Historically, wheat is the older grain, datirg back to
prehistoric times. Rye (secale cereale) seems to have been imtro-
duced into Burope after the Christian era. Its use spread widely,
and at the beginning of meé#ern times, it was the predominating
bread grain in Europe. It was the predominant grain in Great Bri-
tain and was widely grown in Spain, France, TItaly, the Danube Basin,
and Russia: in short in all those regions that are now pre-eminent-
ly wheat producing and wheat consuming regions. Rye breadws also

the stapk food of early North American colonial days(l).

Since the beginning of the 19th century wheat has been
steadily displacing rye as a bread grain. At present rye cannot be
called a world grain. Its production in Australis and Africa is
negligible, and if we include western Siberia in Europe, it is
grown to a very limited extent in Asia (2). It is grown in North

(1)s Wheat Studies. 1lV.5. p.1l86
(2) Vierteljahrshefte zur Konjunkturforschung, Sonderheft 20.N.
Jasny: Die Zukunft des Roggens. p.90.
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and South America, Europe, and Russia. Its most important area of
growth and consumption is in the latter two areas. In Europe the
area heavily sown to rye starts somewhat east of Belgium and ex-
tends over the northern half of Germany, Czechoslovakia, Austria,
Poland, north and central Russia, into Siberia. It extends south
in Eurepe until it reaches the corn zone, and north beyond the
sprimg sown cereals. Rye is most firmly established in those re-
gions where the soil has been exhausted by wheat or the land and
climate is 111 suited for wheat growhg. As a consequence, the

areas sown to rye often yield a low return per acre (1l).

The rye grain is somewhat similar to wheat in composition.
It is covered by an outer coating which fesms the bran, and the
interior consists mainly of endosperm, with the germ or embryo
lodged at one end of the grain. The rye grain is rather smalleg
than the wheat graln and contains a smaller percentage of endosperm.
As a result, wheaf§ grains yleld a larger percentage of flour than
rye grains, an extraction of T4 and 68 per cent respectively yield-
ing flours of comparable quality. Rye also dif fers from wheat in

chemical content,

Rye hss somewhat less fat than wheat, and the starch con-
tent of its endosperm is greater. However, rye is distinetly in-
ferior in protein sontent. Thus the protein content of rye ranges
from abdut 7.5 per cent in soft Germen ryes to about 12,5 per cent

in hard Plate (Argentine) ®yes. The best European ryes seem to be

(1) Vierteljahrshefte zur Konjunkturforschung. Sonderheft 20.KN.
Jasny: Die Zukunft des Roggens. p.91
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the Russian ryes whiech have as high (1) a protein content as 10.9
per cent(2). This low protein content is in sharp contrast with
wheat whioch rarely has a protein content below 10 per cent, and may
contain over 15 per cent protein. Rye proteim.does not contain
gluten. As a consegquence, rye dough lacks the spring and elasticity
of wheaten dough, and its bread is small and heavy(3).

The rye plant is more hardy than the wheat plant(¥). It
can withstand greater extremes of cold and moisture. In general
rye can beé grown whemever wheat is grown, and in many regions where
wheat cannot be grown. It has, therefore a greater potential acre-
age than wheat. Rye can withstand severe changes in weather such
a8 late frosts, excessive or insufficient moisture,f%%quiras less
snow eover, etc., than wheat. Rye can also yield fiir crops on
wheat exhausted or marginal land. Excepting ergot, rye is less
susceptible to parasitic and pest damaging than is wheat. In
regions favorable to wheat, wheat will yield a larger erop. In
unfavorable regions, rye will yield the larger crop. In Europe,rye
seems to be firmly established in the rotations of the soil prac-
tised by the peasants. In short, growing rye tends to be profitable

from every viewpoint except the economic viewpointe.

The rye plant may be divided into two classes, hardé and

soft rye. Hard rye makes the better bread and for this reason is

(2) Xent-Jones: Op.cit. p.72

(Rg Ibid p.7H
( Wheat Studies. 1V.5. p.1l82
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preferrsed by bakers. Generally speaking, hard rye is found only in
Russia and the Danube Basin in Europe. The rye area of central and
eastern Europe produce, with minor exceptions, only soft rye.
Argentine rye is hard rye. Indeed the growth of the rye export
trade in Argentina is largely due to the export of hard rye to Eu-
rope where it is mixed with the soft European rye. United States

exported rye is mostly soft rye.

Rye production in America is an excellent example of a
war boom in an industry. Owing to the high prieces paid for rye,the
asreage sown to rye expanded enormously, from a pre war average of
116 thousand acres to a peak of 2,105 thousand aores in 1922-23 in
Canada, from about 2.3 million acres to about 6.7 acres in 1922-23
in the United States, and from less than 100 thousand acres in
Argentina to some .400 thousand acres in 1924(1l). Except in the
case of Argentina where the acreage has continued to incerease the
acreage sown to rye has declined rapidly after the boom period. The
following table shows the produstion of rye compared to wheat, in

various countries, and for the whole world.

(1) Wheat Studies 1V. 5. p.l1l88
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Estimated(l) World Wheat and Rye Average
Annual Acreage and Production (ex-China
and Asia Minor).

Agreage Production

(million acres) (million bushels)

Wheat Rye Wheat Rye

1909-13 270 110 ,T772 1,485

1926-29 310 114 ,352 1,505

Approximate Production of Wheat and Rye
in Various Countries (2) (3).
Wheat Rye Rye
1926-29 1926-29  1909-13
Russia 750 900 750
Germany 110 200 280
Poland 50 240 230
Finland & East Baltiec 5 26 50
Czeshoslovakia 40 5 -
France 240 25 29
Secandinavia 20 25 3
Hungary 75 30 32
Iberia 150 a7 22
Austria 10 20 22
Belgium 15 22 23
Jugoslavia 75 7 2
Roumanisa 100 10 2
United States 860 46 3

Canada o 12 2
Argentina 240 o6

We see from the first table that wide there has been a

considerable inorease in the world wheat acreage and production,

whilé the acreage and production of rye has remained almost station-

ary.

The slight importance of the rye crop in America is

(1) International Yearbook of Agricultural Statistics 1929-30,

tables 52 and 5H3.

(2) International Yearbook of Agricultural Statistics 1929-30.

P.147 and Wheat Studies. V1l.2. p.167

(3) Note: These figures are not averages but approximations given

for the purpose of comparison.
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evident from the second table. In the United States where rye is
most widely grown, it forms less than 5 per cent of the wheat crop,
in Canada and Argentina, it is less than 1 per cent. In Europe

rye occupies a much more important position. More rye than wheat is
produced in Russia, Germany, Poland, the areas adjacent to the

Baltie, Czechoslovakia, Austria, and Belgium.

Comparing pre and post war production figures, we find
that the production of rye has decreased in all csountries of Euwope
with the exception of Russia, Poland, Roumania and Jugoslavia. The
only important inerease has occurred in Russia, where production has
inoreased by some 150 million bushels. 1In Ameri%a, there has been
8 greater proportionate inerease in the production of rye than in
Russia, although the total increase in only about 2.5 million bush-
els. In all these countries, however, with the possible exception
of Russia, the post war average rate of production ham been well
meintained in recent years, and there is no sign that rye production

is diminishing at present(l).

Before the war, international trade in rye was confined
largely to Europe and Russia. Argentina and the United States made
sme ll shipments to Germany and Great Britddn. Russia imported some
rye from Germeny, but was a net exporter of rye. Germany was also
a net exporter of rye to adjacent countres. Austro-Hungary was s

net importer of rye. The total net imports of Zurope, eéx-Russia,

(1). of. Wheat Studies V1l. 2. p.169
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from 1909-1910, were about 40 million bushels per annum (compare with

some 620 million bushels of wheat imported annually).

Stimulated by the war, and the demand for foodstuffs from
the European allies, exports of rye from America rose to 15 million
bushels in 1915, and to & maximum of 47 million bushels in 1920-21,
and has sﬁbsequently established ftself at about 35 million bushels
per anmum(l). The imports are now used as straight bread flour or
for mixing with wheat flour. International trade within Europe has
dwindled eonsiderablé sinee the war. At present the Danube Basin is
the only area consistently exporting rye. Their exports averaged
less than 8 million bushels annually (1926-29)(2). Russiats exports
have also declined and are now (1926 and 1927) slightly more than
half the amount exported annually before the war, in spite of the
faeot that what were foremerly wheat importing areas in northwest

Russia are now ex-Russian.

Rye is milled into flour in a fashion very similar to the
milling of wheat. In Burope the ryes are biknded with imported
wheats to form flours of uniform quality, to suit the taste of the
disoriminating oonsumer. This is not done in America to any extent.
Rye flour very often contains a considerable proportion of bran in
it. The straight rye flour, that is flour prastically free from

bran is a 68 per cent extrastion. "Graham-rye" is an extraction of

(1) Wheat Studies. 1V. 5. pp.225 and 2290
(2) International Yearbook of' Agricultural Statisties 1929-30.

po 2790
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some 96 per cent of the rye grain. The most popular rye flour in
Burope at present, meems to lie about half way between these two
extractions(l). The bran does not detract from the marketable
value of the flour since rye flour is dark in any case. Rye flour
cannot be stored as long as wheat flour. Harder types of rye are
used to make flour for urban consumption while softer ryes are made

into flour for the country.

Rye flour is baked into bread in bakeries in Europe.
Domestic baking is almost unknown there. Rye bread is baked in smal-
ler and less up-to-date bakeries. The larger, more modern bakeries
usually bake only wheaten bread. As is often the case in North
Amerioca, the wheaten bread and rye bread do not compete with eash
other, they are largely supplementary. Thereis, of eourse, no one
particular standard of quality of rye breadl in Eupmope. There are
breads of all kinds, depending flor their quality on the kind of
flour and other ingredients used, method of baking etec. However,the
predominating rye ("black") bread(2) is made from straight rye flour,
ferment, salt, and water, and no other ingredients. This produced
a loaf quite different in its properties from American white bread
which has been desoribed as a poor sort of cake, on account of the
sugar, milk, shortening, etc., it often contains. Due to the

inelasticity of the dough, rye breads are smaller, coarser, and lack

(l;. Wheat Studies 1V.H.p. 203,
(2 Ibid p.209.



og

that light crisp texture of white breads. Rye breads also have

& sour taste because of the acidity and peculiar taste of the rye.
This is not a disadvantage from the consumer's point of view. In-
deed it is elaimed that people accustomed to rye bread dislike
wheaten bread because they find its taste insipid(l). In comparing
American with Buropean bread we must always bear in mind the fact
that in Europe bread is a food, while on this side of the Atlantie

it is regarded merely as a filler.

It is often claimed that rye bread is less digestible
than wheaten bread. A comparison between the two is made @ifficult
because there are so very many kinds of both breads. The con-
stituents, namely protein, stareh, fat, etc., secem to be of equal
digestibility. It is probabls, however, that rye bran is less
digestible than wheat bran. If, therefore a comparison is made
between breads made from patens flours (flours that contain almost
no bran), they will probably be found to be of equal digestibility.
However, the ordinary rye bread, with its relatively large bran
content, and its thick, heavy texture (making it less accessible to
the digestive Jiimes)ispprobably less digestible than the ordinary
light, flaky, white bread(2).

Per ocapita consumption figures of rye are lacking for

post war periods. Before the war the per capita consumption of rye

(lg. Kent-Jones. Op.cit. p.71
(2). Wheat Studies. 1V.5. 1p.193
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flour was 240 pounds in Russia, 133 pounds in Germany and 9% pounds
in Austro-Eungary. The following table(l) shows the annual pre and

post war per capita disappearance of flour in pounds:

Country 1909-14 1921-26
Belgium 210 155
Denmark 510 325
Germany 360 245
Netherlands 270 151
Sweden 280 220

The defline in per capita disappearance 1is too great to
be explained on any other basis than a decline in the consumption
of rye. This is the opinion of all observers, although it dif-
ficult to obtain acocurate statistical evidensce to substantiate this
belief. With the rise in the standard of living and a general
revulsion against the rye bread especially in Central Europe where
it was made notorious by war conditions, there is an undoubted
tendency for wheat to replace rye as a bread base in spite of
Government propaganda supporting rye (2). The effect that this
movement will have on international trade in wheat is obscure.

Rye is firmly established as a rotational erop in Europe and is

used for other purposege$igeshuman consumption. If, however thg
sconsumption of rye decreases considerably, much land now sown to
rye will probably be sown to wheat. As this land is poor land it

will not yield a high return of wheat, and increased wheat imports

(lg Ibid. p.198
(2 Kent-Jones. Op.cit. p.71l
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will be needed to supplement the domestic erop. The rate of this
inorease cannot be foretold, but there is no reason to believe

that it will be conspicuously gredt.

Rice.

Rice is a grain used as a food staple chiefly in the
Orient. Although it is used as an artiele of consumption univer-
sally throughout the world, it is only in the East that it is
consumed in large quantities. Wheat differs from rice in this im=-
portant respect, that in the countries where wheat is consumed it
forms at the most only HO per sent of the diet (by calories, in
France(l)). This diet inecludes meat, dairy produce, vegetables,
etec., and can be properly called a balanced diet.In the Orient,
however, rice is the predominating food. Taking Japan as a typical
example(2) we obtain the following distribution of food sonsumption
(1925) ¢

Item Percentage

All plant foods
All cereals

Rice

Barley 10.15
Wheat 6.6

Other Cereals 2.2

All legumes 8.4

Roots and Tubers Z:gg
Potatoes «03%
Other 1.02
Other Plants 2.78
All animal foods 2.&5
Fish 2443
Meat & Poultry 0.2

Eggs and milk
Sugar

(1) Kent-Jones. Op.cit. p.4#7
(2) Wheat Studies V1.8, Dp.365
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Thus, while the percentage of rice in the Japanese diet is not
greater than that of wheat in the Franch diet, it is of much
greater importance from the physiological viewppint, because over

90 per cent of the diet is of plant origin.

Agia is the great rice growing ceontinent. Of a total
annual world production(l) of 865 million quintals (1926-29),
Europe produced 10 million quintals, Russia some 4 million, North
America about 10.5 million, Africa some 25 million, South Amerieca
some 10 million, and Asia over 800 million quintals. The figures
for China, being unobtainable, are omitted from the total. The
greatest rice producers in Asia are southern China, India, Japan,
Indochina, Siam, Korea, and the Philippines. The international
tradeigice is rather small. The total net exports (1926-29 aver-
age) were about 65 million quintals(2), or about & per cent of the
total production. The corresponding figure for wheat is almost

20 per cent .

The rice grain is not unlike wheat in its composition.
The following table(3) shows its percentage composition in various

stages of cleaning, compared to that of rice.

(1) Intgrnational'Yearbook of Agricultural Statisties. 1929-30.
D165,

(2; Ibid. p.307.

(%) Kent-Jones. Op.cit. p.&8.
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Content Rice Wheat
Unhusked Husked Skinned Polished
Moisture 11.50 12.38 13.38 12,82 8-17
Fat l.7% 1.52 31 22 152
Protein 6.50 24 659 6.61 10-1
Carbohydrates 66.19 T6.88 79.0% 79.T% 65=7
Crude Fibre 7.92 «85 .29 29 2-3
Ash 5.1 1.13 40 e32  15=2

The usual form of consumption of rice in the Orient is
husked rice. This form of risce contains an amount of moisture and
fat about equal to that of wheat. However, it is much lower in
protein &nd ash content, and somewhat higher in carbohydrates.
The low protein and ash content must make the rice diet a rather
unbalanced one. This is aceentuated by the removal of the husk
which containg vitamin B(l). Deficiency diseases are therefore
eommon in rice eating countries. However, wheat does not seem to
be well adapted to balance this diet. It is a cereal, somewhat
deficient in proteins and vitamin B. Whmeat is needed to balance
the diet is a food with a high and balanced protein content and

rich in vitamin B.

SStatistically, wheat consumption is inereasing rapidly
in most of the rice consuming countries(2), but wheat is of sueh
minor importance that the absolute inerease is very small. Thus
while the Japanese consumption of flour increased from 10.6 pouis

per caput in 1905-07 to 18.6 pounds in 1923-27, the consumption

( 1) Kent-JoneBo opocito po5l
(2) Wheat Studies. V1.7. p.384
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of flour increased by 3.3 million barrels(l). In the same way
the per capita consumption of tropieal Asia incereased from 3.43
pounds of flour im 1909-13 to 5.08 pounds in 1923-27, while the
total consumption inereased by some 5 million bushels(2). We
may therefore consclude that the trend of wheat consumption is up-

ward in Asia, but slowly upward.

It is interesting to note that replacement of rice by
the potato(3) is more likely to ocecur than the replacmment of rice
by wheat. The potato has been introduced into the Orient relative-
ly recently and is making rapid strides there. It is better suited
to Oriental methods of agriculture than wheat. The potato gives
a greater yield per acre and requires more labor per acere. In the
Orient, where land is scarce and labor plentiful, the potato should

spread rapidly.

(1; Wheat Studies V1.8. p.362
(2 Wheat Studies V1070 Pe? 3
(3) Wheat Studiss Vl.g. p.365



Chapter 3.

A Comparison of the Quallity of Wheat Grown
in Important Areas of Production.

1. Wheat-Exporting Countries.

It 1s generally believed, In a vague fashion, that
Canada produces wheat superior in quality to that of any other
country, and that this gives Canada a distinct advantage in
marketing her wheat, since she presumably has a monopoly in the
market for wheat of the best quality. In this chapter the
truth of this statement will be analysed, and an attempt will

be made to determine the extent of Canada's supposed advantage.

Quality in wheat has a different meaning to the var-
jous people interested in this commodity. To the farmer it
means & kind of wheat that will give a high yield per acre, a
wheat that will resist drought, disease, and other accidents of
nature. In short, a wheat so adapted to its environment that it
will yleld him a large crop of sound, plump wheat kernels, with
a high test weight per bushel.

To the miller, good quality in wheat does not mean
exactly the same thing. Wheat is of good quality to him when
it will yield a high percentage of white or creamy flour of a
uniform standard of quality. To do this, the wheat must be not
only sound and plump, but also largely free of foreign material,

of all kinds of other grains, of damaged kernels, and of other
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grades or kinds of wheat.

Sound kernels indicate that the wheat has not been
damaged in any way. Wheat that 1s plump and has a high test
weight per bushel, will yield a large percentage of flour, and
a small amount of bran. If the foreign material present in the
wheat 1s of such a nature that it can be easily removed before
milling the wheat, then it does not affect the quality of the
wheat from the miller's viewpoint, unless it imparts an object-
ionable odour to the wheat. If, however, the foreign material
is such that it cannot be removed before milling, it may greatly
influence the value of the flour produced. Modern milling de-
pends on the difference in the hardness between the coat (which
is converted into bran) and the endosperm (the floury part). If
the kernels are damaged by frost, excessive moisture, etc., the
relative change in the hardness of the constituent parts, may
make milling a difficult or expensive task. Bakers also like a
flour of standard quality, this can be more easily obtained by
the miller 4f all the wheat in one parcel is of the same class

and grade.

The baker is interested primarily in a flour that wiil
give him the greatest number of large, well piled loaves of good
appearance, from a given amount of flour. The following baking
characteristics are usually indicative of the quality of the
flour tested: time taken in fermenting and proofing, water absorp-
tion of the flour, the volume weight and break and shred of the

loaf, the texture and color of the crumb, and the color of the
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crust. The longer the fermentation or proofing time, before

the gluten begins to deteriorate the greater is the power of the
dough to withstand punishment and neglect without giving poor
results on being baked. This 1s an important factor in mechanized
bakeries. If a flour can absorb more than an average amount of
water, it usually means that the flour is not only "strong", but
that it is also profitable to the baker, since water.ordinarily
costs less than flour. Ioaves of greater volume are more digest-
ible than loaves of less volume baked from the same amount of

flour. The other terms are self explanatory.

The general term "strength" used to define the quality
of wheat and flour, 1s difficult to explain accurately. This is
partly due to the different meanings of the term when employed by
different authorities. Bailey(l) states the following about this
question:

"The term "flour strength"........ has been em-
pPloyed in describing several properties of
flour, including (a% the quantity of water ab-
sorbed per unit of flour 1n preparing a dough
of standard consistency; (b) the quantity of
bread produced per unit of flour; (¢) the phy-
sical extensibility of dough as indicated by
the manner in which it handles in the bake-
shop; and (d) the capacity of the flour to make
large, well-piled loaves. The last definition
was suggested by Humphries (1905), and is most
commonly used."

Kent Jones (2), however, qualifies definition (d), he says:

(1) C.H.Bailey: The Chemistry of Wheat Flour. P.228.
(2) D.W. Kent Jones: Modern Cereal Chemistry. P.130.
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"Definitions on the size of loaf are there-
fore open to serious objectlons unless it

is realized that a loaf may be small from

at least two causes: too weak flour and too
strong flour....With them (the existing
definitions of strength) to be strictly
logical a flour has a different strength ac-
cording to the baker who uses it."

It 1s also generally agreed that a flour is "strong" if, dn its
being mixed with a flour admittedly "weak", the resultant blend

produces satisfactory loaves of bread.

These dlfferent qualities of wheat emphasized by the
different viewpoint of the various groups handling wheat and
flour all play a part in determining the value of any particular
parcel of wheat. In this chapter we are interested primarily in
those qualities desired by millers and bakers because it is the
presence or absence of these qualities that determine the relative

value of different wheats in the world market.

Factors determining the quality of wheat may be roughly
divided into three groups. First there 1is the variety or strain
of wheat that 1s sown. Then there is the environment and physical
features of the locality in which the wheat 1s grown, that 1is,
soil, climate and moisture. And thirdly there is the yearly
changes and fluctuations in temperature and moisture which affect
each year's crop. Each one of these affects the quality of the
erop, but the first one is the oniy one that can be changed at
will. Different varieties of wheat have their own characteristiec
qualities which make them more sultable to be grown in certain

localities than in others. Indeed some of the most important work
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done by state agricultural departments is the determining and
development of suitable strains of wheat for particular local-
ities. Permanent climatic features cannot be altered and the
adaptability of wheat strains to the environment is limited. The
consequent combination produces wheats that come to be lknown as
characteristic of each region. Annual fluctuation in climatic
conditions exert an important influence on the guality of each
year's crop, but as they cannot be predicted or subjected to unt
form laws they will be disregarded in the following discussion.
This can be done the more readily since they merely produce
greater or smaller variations In the established characteristics

of the crop usually harvested in that area.

Wheat 1s never uniform in quality throughout any large
area. However, it would not be profitable to subdivide minutely
the areas considered. Such procedure would add little to the
accuracy of the analysis, and merely confuse the discussion. Com-
parisons will therefore be made only between wheats of entire

countries or producing areas.

The most important characteristics of the wheat and
flour that are determined by analysls may be grouped under two
heads, milling results and baking results. These correspond to
the characteristics described above as being desirable from a
milling and baking viewpoint. The significance of the baking re-
sults has been explained. Among the milling results, the ash in
the flour is usually Inversely proportional to the quality of the
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flour, other things being equal. About the acidity as pH, Kent-
Jones (1) quotes Sharp and Gortner to the effect that the maximum
viscosity, that is swelling power of the dough was at pH 3 and

PH 11. Therefore in the wheats considered, those with a lower pH
rank higher on that account. The gluten quality index.(Gortner
Angle b), presumably shows a higher score for gluten of superior
quality, but Kent-Jones states that this is not always so and that
the index should be employed with caution. (2). The protein con-
tent usually determines the baking characteristics, a high protein
content means that the baking properties will be excellent and
vice versa. However the quality of the protein is also important,
and it often happens that a flour of lower protein content of

good quality glives more satisfactory results than one with a

higher protelin content of poorer quality.

It is extremely difficult to make a comparison of the
qualities of the wheats of different countries,because the
analysis of these wheats 1s usually done In the countries where
they are grown, and the results are presented in different forms
so that comparison 1s very difficult if not impossible. Or else,
if the analysis 1s done by a group of experts in one country, it
is done on different varieties of wheat grown in that country,
which, of course, differ from the same wheats when grown in their

native countries becsuse of the different environment.

(1) Ibid. P.142.
(2) Ibid. P.143.
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However, the United States Department of Agriculture
has recently published a bulletin called "Milling and Baking
Qualities of World Wheats." This bulletin compares the milling
and bakling qualities of samples of wheats sent to Washington,which
were actually grown in the countries they represent and are sup-
posed to be fair examples of the year's crops, usually 1926-27.
852 samples in all were tested. Of these, 421 were varietal
samples and 431 were samples of export wheat. These latter samples
were taken from cargoes actually exported. Samples were received
from all countries in the world producing wheat to any extent,
with a few exceptions. Of the wheat-exporting countries Roumania
end Jugoslavia are omitted. Of those importing wheat, Algeria,
Austria, China, France and Finland are missing. The following
discussion is based largely on this bulletin, supplemented by in-

formation from other sources. (1).

The tests that the wheat was submitted to were all
made In the experimental laboratories of the Department of Agri-
culture. The wheat was first graded according to United States
standards, and the amount of dockage was determined. The wheat
was then milled in the experimental mill in the laboratory. After
which the dough was prepared and the bread baked according to a
standard formula. The keynote of the whole experiment was to
treat all the samples exactly alike so that the results obtained
should be properly comparable.

(1) The bulletin is United States Department of Agriculture
Technical Bulletin No.197, October 1930. Called "Milling and Bak-

ing Qualities of World Wheats." It will be referred to in future
as U. SoBulletin 9 19‘70
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For the present purpose it is not necessary to consider either
all the samples of each country nor the samples of every country.
The information we: require can best be obtained by comparing the
averages of samples of the most Important wheat varieties grown
in the most important countries from the point of view of inter-

national wheat movements. We shall consider the major wheat ex-

porting countries first.

Canada's total wheat production is over 400 million
bushels annually (average 1924-28). Of this some 310 million
bushels were exported annually during this period. This places
Canada as firat among the wheat-exporting countries of the worlé})
Canadian wheat 1is mostly hard red spring wheat. Winter wheat is
grown in Canada, but it forms less than five per cent of the total
crop. The variety Marquis is most widely grown in Canada. It

forms about 90 per cent of the spring wheat crop. (2)

Since we are primarily concerned with the quality of
Canadian export wheat, we can omit fall wheat from this dis-
cussion, as little or no fall wheat is exported from Canada. The
following tables show the properties of Canadian wheat. In these
and in similar tables averages for the number of samples indicated

are given.

(1) Stanford U. Wheat Studies. V1.10. P.167.
(2) U.S. Teche. Bulle. 197. P.20
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Canadian Export Wheats: Deseription and
Characteristics. (1)

Ref- Sam- Class Grade Dock~ Kern- Test Dam- Foreign
ere- ples e el VWeight aged Materhl
nce Anal- ai Text- per Ker- other
RNo. yzed ure Bushel nels than
Pounds % Doockage
%
1 31 Hard Red 1 Man. Nor. .6 93.6 62.0 .4 o2
Spring
2 3 " " do tough 06 9 04 6201 03 2
a 33 " 2 Man.Nor. .6 &88.2 6l.% 1.1 2
12 ¢ " do tough .7 87. 61.3 1.0 R
2 28 " 3 Man.Nor. .7 T77.1 60.5 4.9 R
. g " "  do tough o7 81,5 60.3 3.6 i
S 13 = " 4 Man.Nor. .9 73.8 59.9 17.8 R
7" " Man.Nor. 1.3 1.6 5%.8 40.9 o6
9 3 " Man.Nor. 2.1 1.2 56.9 64.1 1.6
10 10" " Feed 4,3 60.6 52.9 60.k4 4.0
Aver- |
age 135 " " .8 830& 6009 7.4‘ ou

Canadian Export Wheats: Milling Properties
and Certain Chemical Characteristiocs.

Reference Np, 1 2 3 4 5 6 7 8 9 10 Av.
Test Weight
per bushel.lbs 62.2 61.9 61.5 61.5 60;7 60.3 60.0 58.9 57.3 53.7 61.0

Soreenings

and scour-

ings removed.’ 1.9 1.4 1.9 2.1 2.1 1.7 2.1 2.9 4,1 6.1 2.1
Foreign

material in

wheat as mil- * '
led. )4 ol ol ol el 2 o2 2 03 1.1 302 015
Moisture con-

tent of wheat/1l.8 1l.4 11.3 12.1 11.5 11.9 12.1 12.3 12.1 12,8 11.7
Flouf, basis

cleaned a

scouredwed’ 72,0 71.0 71.0 70.7 70.5 71.5 69.6 67.4 €4.7 62.4 70.6

(1) Taken from U.S.Tech.Bull. 197. P. 28 et seq.
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Canadian Export Wheats: Milling Properties and
Certain Chemical Characteristics.(Continued).

Befersnce No. 1 2 3 4 5 6 7 8 9 10 4v.
Flour yield - -
basis dockage 71.1 JO.4 70.1 69.7 69.5 70.8 68.8 66.3 62.4 61.3 69.6
free wheat %

Wheat per :
bbl.of flourlbs. 271 272 273 277 276 272 280 292 309 317 276
Milling Text-

ure Hard Hard Hard Hard Hard Hard Hard Hard Hard Hard Hard
Texture of

flour G(1l) G G G G G G G G G G
Color of (2

flour,visual S0 W(3) W W SC W S¢C W s8 SC S¢
Color of

flour,gaso-

line value 1.6 .86 1.10 1.33 1.10 1.09 ¢96 495 1.07 oo 1.0H

Agh in flour’ o)“' o% 011’ IS .l{.g H2 eDLl oH[ eceee o%

ie:jl:g:ﬁy: pH 6.51 6.55 6.5Z 6.5+ 6.54 6.?5 6.52 6.53 6.3-3’ ceee 6.5
G :

1aeticyaoi€2 e270 o257 +283 266 ¢292 o289 +305 ¢399 «3T79 eceo »288

orade ﬁr o;‘;ﬁ? 1362 1351 1' 1322 1292 1324 1256 1241 121 1314
in whea S | X ’ PSP i
in flour % 1290 1229 13 03 12'55 1212 1258 1171 1158 1096 eeee 1238

Sluten quslity

index 1,90 1.86 1.90 1.97 1.90 1.9% 1.96 1.99 2.16 eces 1.92
(1; G - Granular,

(2 SC -« Slightly Creamy.

(3) W < VWhite,
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Canadian Export Wheats: Baking Properties.

Referense No, 1 2 3 & s 6 7T & 9 10 4v.
Permentation ‘ '

;rmhmn. 136 150 137 146 129 138 148 147 1% 159 141
oofing

$ime. Min. 6L 62 61 62 62 59 6+ 60 58 53 61
Water

absorption

gflﬂour? 59.6 61.9 59.4 60.0 59.9 58.7 62.4 65.2 64.8 67.8 60.9
olume ©

%"?éﬁ#‘“} 2061 2060 2085 2088 2146 2193 2163 2178 2193 2200 2110
-} 0

éeg:r. Ggams 507 512 508 508 507 507 509 515 518 516 508
olor ©

orumb. Score &7 47 d7 &7 €86 d7 85 &4+ do 64 47
Grain of

crumb. Score d9 89 90 90 90 &9 ¢d8 d¢ d8 d2 d9

Pexture of . VYery

erumb Good food Good Good Good Good Good Good Good Good Good
Shade of

color of (1) (1) 1) (1)
erumb C(1) s8¢ §Sc ¢ c c SCG DCG DCG SG C
Color of

srust B(l) B B B B B B B B B B
Break and  Yery Very Very Very Very

shred Good Fair Good Good Good Fair Good Good Good Good Good
Bread per

barrel of

flour.Pounds 292 295 293 293 292 292 294% 297 299 297 293
Summarizing the data in the above tables we find the
first three grades - Nos. 1, 2, and 3 Manitoba Northern, to be of
very high quality. The wheat weighed over 60 pounds per bushel in
each case, and was practically free from dockage and other une
desirable material. Milling produced a flour of good'oolor, high
protein, and low ash sontenty and the percentage of flour obtained

was high., In baking, the water absorption was uniformly high,

(1) C - Creamy SC - Slightly Creamy SCG @ Slightly Creamy Gray
DCG - Dark Creamy Gray SG - Smutty Gray B - Brown
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although the loaf produced was somewhat small than the average.
The other properties of the bread baked were excellent. The lower
grades showed imcreasing propertiems of dockage and damaged kernels
a8 the grade became lower. The flour milled from them produced
a bread which was inferior in color and had a higher ash content.
The water absorpition was higher than in the better grades, due to
the characteristic properties of frost damaged wheat, and the
volume of loaf was greater. In view of the small volume of loaf
obtained from Canadian wheat, the following extracts from Kent-
Jones are interesting(l). He says that Canadian spring
*{s a wheat much like the Northern Spring, bdbut,
-possibly because grown on less exhausted land,
it is stronger than the American wheat.... It
should be borne in mind that Manitoba wheat is
occasionally deficient in diastase.... The
addition of a little malt extract would have
made all the difference to the loaf (in the case
where lack of diastatiec activity in the dough
led to disappointingly small loaves being pro-
duced). 48 a rule this lack of diastase is not
found in the lower grades. Millers would often
be wise if other oconditions allowing it....
they substituted for a small proportion of the
No. 1 some No. 3 for example."
In the United States various oiasses of wheat are grown.
They are (2) in the grder of their importance - (teking the
average of the corop from 1920 to 1928) - hard red winter wheat,
300 million bushels or 26.3%; soft red winter, 215 million bushels

or 25.8%; hard red spring wheat, 160 million bushels or 19.2%;

(1) Ibida »P. 24,
(2) Tesh. Bull. 197. ©P. 48,
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white wheat, 85 million bushels or 10.5%; and durum wheat, 70
million bushels or 8.2%; making a total average orop of approxi-
mately 830 million bushels for the nine years considered.

The exports of wheat-inecluding flour - from the United
States are roughly - average of 1920 to 1928 - as follows (1):
hard red winter, 75 million bushels or #8.5%; durum, 30 million
bushels or 12.9%; soft red winter 20 million bushels or 12.9%;
white, 20 million bushels or 12.9%; and hard red spring 10 million
bushels or 6.4%, making a total average of about 155 million
bushels of wheat exportéa. The figure of 155 million bushels 1s
largely due to the inelusion of the years 1920 and 1921, when ex-
ports were very heavy. If these years are excluded, the total
average export of wheat (exsluding flour) from 1922 to 1928 is
128 million bushels. If we inelude wheat flour, the figure is
about 175 million bushels. The following tables show characteris-
ti6s of United States wheat as determined by testing samples taken
from cargoes of wheat exported from the United States (2).

(1) Ibid P. 57.
(2) Ivia P. 58.
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United States Export Wheats: Desoription
and Characteristics.

Ref- Sam- Class Grade Dock~ Kern- Test Dam- Foreign
ere- ples age el Weight aged Material
nee Anale i Text- per Ker= other
No. yzed ure Bushel nels than

Pounds % Bo;kage

1 1 Har& Red) 1 nérk Nor. .6 80.9 60.2 2.4 1.1

Spri Spri
2 14 " " e W .g éh.3 9.3 1.0 o6
3 11 Durum- 2 Amber and 1l.8 6§.7 l.l 2.3 1.9
Mixed Dur-
um ©
4 32 Hard Red 1.0 58.5 60.2 .9 1.2
Winter 2 Hard Wine-
ter
2 34 " " " " 'E 51,5 60.0 1.2 1.2
23 Soft Red 2 Red Winter G .... 59.7 2. .
Winter
g 4o " " e » el .e.e 60.0 2.1 o7
16 White Mixed 1.2 80.3 59.5 o4 oA
9 0 * " o7 ooee 1.1 .2 M

- -~

United States E¥port Whaats:inilling Pro-
perties and Certdin Chemical Characteristiocs.

Reference No. 1 2 3 I 5 6 7 8 9
Test Weight

per bushel. 59.% 59.9 61.1 61.3 61.1 60.1 60.3 59.8 61.3
Soreenings

and soour-

ings removed. 2.3 2.3 4,1 3.4 2.9 3,1 2.8 3.8 3.5
FPoreign

material in

wheat as mil-

leat 0'3 03 102 .8 08 .2 .3 01 .1
Moisture con~

tent of wheat 13.1 1005 12.0 11.0 10.3 11.0 1003 l1l.2 10.2
Flour yield

bagis cleaned

and soourad. 71.3 70.1 72.0 71.8 71.6 70.6 70.6 69.5 Tl.1
Flour yield

basis dockage -

free uhaaifg 69,6 68,7 704 70.2 69.8 68.9 68.8 68.2 69.1
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United States Export Wheats: Milling Pro-
perties and Certein Chemical Characteris-
tics (Contimmed).

Referencs No. 1 2 3 4 5 6 7 8 9
Wheat per
bbl.of flour 20 276 274 271 271 276 275 280 274
Milling Tex- (1),

Texture of

flour G(1) G G G G Soft Soft Soft Soft
Color of 1l

flour,visual SO SC C(1) W(1) W W W W w
Color of

Hard Hard VH Hard Hard Soft Soft Soft Soft

flour,gas0-

line value. 0 8,1.29 1.57 1.49 1.48 1.20 1.22 1.21 1.07
Ash in flour +50 1 .52 gg <50 2;
i°ig§§y: pH .40 6.50 6.53 6.25 6.51 6.40-6 6.51 6.

] ¥

lactic acid 0284 .319 .290 .300 .306 .326 .332 .305 .348
Crude Protein

in wheat igg g8 1202 1082 1091 10€2 1026 1100 1094
in flour 1196 1127 1004 989 9.23 9.08 9.89 9.77
Gluten quality
index 2.18 2.02 2.51 2.23 2,22 2,08 2.21 2.26 2.29

(1) VH - Very Hard G - Granular SC - Slightly Creamy
C - Creamy W - White
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United States Export Wheats: Baking
Properties.

Reference Ko. 1 2 3 ¥ 5 6 71 8 9
Fermentation

time. Min. 131 148 136 139 137 112 116 114 116
Proofing . _
time. Min. 61 65 63 63 65 62 65 HE 62
Water

absorption

of flour % 59.0 58.2 60.7 58.2 57.7 53.3 53.6 5.8 54.6

Yolume of
loaf. oc. 2210 2156 2029 2112 2176 2098 2152 1970 207%
Weight of
é.oif. G:éams 512 501 512 504 50 U490 U4dd Y4od lUok
Ql0Yr O
crumb. Score 8¢ ¢d7 &4 d7 84 d8 d9 &7 &4
Grain of
erumb. Score 93 91 8 91 91 487 89 &4 d87.9

Texture of (1

erumd Good Good VG Good Good Fair Fair Poor Good
Shade of

color of (1) (1) (1) (1) (1)
crumdb ICG IC V6O C(r) I I SC C CcY
Color of (1

crust coece B(l’ B IB IB LB 1B LB IB
Break and

shred esee Good U(1l) Fair Fair Poor Poor Poor Fair
Bread per ,

barrel of

flour.Pounds 295 289 295 290 289 283 282 287 285

These tables are informative about different guestions.
Samples no.l,3,4,6, and § are averages of samples taken from cargoes
exported during 1926-27, Samples no. 2,5,7, and 9 are averages
of composite samples of wheat exported during 1926-27, taken and
tested every month. By comparing the two averages thus obtained
for each clagss exscept durum, an exeellent idea of the reliability

of these tests may be obtained. On the whole, the data given is

(1) VG - Very Good ICG - Light Creamy Gray IC - Light COreamy
V0 - Very Creamy C-Creamy SC-3lightly Creamy CY-Creamy Yellow
B-Brown LB-Light Brown U-Unsatisfactory



consistent, there being no important differences between the

two samples of the same class.

Comparing the United States wheats among themselves,
we find the following. The hard red winter wheat compared very
favourably with the hard red spring wheat. ®hile the dockage
and percentage of other foreign material was higher in the winter
wheat, it yielded a slightly higher teat weight per bushel: ZThe
spring wheat had a decidedly higher kernel texture, 80.9 and
80.3%, compared to 58.5 and 51.5%. The winter wheat yielded a
8lightly higher percentage of flour, although its ash content
was also slightly higher. %The gluten content of the winter wheat
was distinetly lower, although its gquality was better. In baking
propertiea the spring wheat scored higher almost throughout al-
though the pounds per barrel of flour of the more representative
sample, no. 2, was about equal to that of the winter wheat. About
the hard winter, Kbnt-:onéijiays:
“Generally speaking, Hard Winter, although
~-not,of course, in the same class as Manitoba
is fairly strong....Taken on the whole it
is a consistent wheat."
The seft red winter wheat was, as ;as to be expested, inferior
to the two classes Jjust mentioned&. It had a fairly high:. test
weight per bushel, 6@.1 and 60.2 1lbs. gave a satisfactory y#ld
of flour, but produced a soft white flour of low protein content.
Its baking properties were correspondingly low, produscing a loaf
with am?é% volume and low weight and with a poor break and shred.

Kent-Jones says:

(1) 1Ivia P.27 (2) Ibida P.29
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"This wheat yields flour of a rather weak

-type, but the color is generally good. Its

color is usually better than Hard Winter

but it is not so strong.... It is an es-

pecially sultable wheat.... for weak pastry

flours."
The durum wheat shéwed the usual characteristics of that class,
and ranked very high in most quality testa, but produced a loaf
of small volume yellowish eolor, and unsatisfactory break and
shred. The results obtained from the white wheat samples were
ineonclusive bescause the gamples included in the average were so
varied, no. 9 in the table gave higher results than no. 8. The
test wetght per bushel was rather high, and the wheat yielded a
soft white flour of a somewhat low protein content. The gquality
of bread produced was poor in almoast every respect. Xent-Jones(l)
deseribes them as being

®normally, wheats of low protein content and of

-poor strength. The stronger varieties (Hard

White) (are) not strong like the Northern Spring
wheat, but...of more medium atrength."

When we compare the hard red spring and winter wheats
of the United States with those of Canada, we obtain some interest-
ing results. It is dmportunate that the results for the United
States wheats are not given grade by grade, but even so, we may
obtain some useful information. The texture of No.l Manitoba
Northern is 93.6%, while that of No.l Dark Northern Spring is
80.9% and 84.,3%. That of No. 2 Hard Winter (United States) is

58.5% and 51.5%, lower than no. 6 Manitoba Northern which is 60.6%.

an———

(i) ibi& P.29
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It is not until we reach No.3 Manitoba Northern that the texture
(77.1%) drops below that of No.l.Dark Northern Spring. As the
kernel texture, other things being equal, bears a closs relation
to the baking quality of the flour produced (1), this implies
that the Canadian wheats tend to be superior to United States
.hard wheats in baking quality. Again in test weight per bushel,
it is not until we reach no. 4. Manigoba Northern that we find a
test weight 59.9, equalzgr lower than that of No.l.ng:k,ﬂorthern
Spring 60.2 and 59.%, and No. 2 Hard Winter, 60.2 and 60.0. In
the pereentage yield of flour, they are about equal; in pounds of
wheat per bushel of flour the United States winter seems to be
slighXly superior and the United States spring slightly inferior
to the Canadian. The ash content of the Canadian wheat is lower.
The gluten content is distinctly greater in the Canadian that in
the United States winter, and considerably greater than in the
United States spring, but the gquality of the Canadian gluten seems
t0 be decidedly inferior to that in the United Imtes wheats. With
reference to the baking qualities, the water absorption of Canadian
flour was higher, and the weight of loaf was alsc distinetly
higher, but in volume of loaf the United States wheat was decidedly
higher. In color and grain score the Unifed States wheats were
slightly isferior but in break and shréd and bread per barrel of
flour, Canadian wheatl ranked definitely higher. All in all, when

(1) Teoh.Bull. 197 P.9
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we compare no.2 Manitoba Northern with the United States wheat,
it is inferior in almost every test, the only exceptions being vole
ume of loaf and gluten gquality; and it is only infrequently when
Manitobas are deficient in diastase, that the Canadian wheat is in-
ferior in these qualities. This is in agreamént with Kent-Jonest® (1)
opinion. He describes United States Northern Springs as

"the strong wheats of the United States.

-Northern Springs were amongst the atrongest,

and inconsequence, best liked wheats in the

world... Of recent years the Northern Spring

wheat has been much weaker than Manitoba.®

Kext in importance io Canada and ths Uniteé;States, in
the international Brade of wheat, is Argentina. Argentina ranks
third among the wheat exporting countries of the world, with an
average export of some 155 million bushels of wheat (1924-1929).
Her wheat produstion averages (1924-1930f 220 million bushels, it
is centered (2) in the provinces of Buemms Aires and Cordoba where
about 70% of the wheat is grown, and the province of Santa Fe and
Entre Rios and the territory of Ia Pampa. Rhese areas together
produce some 95% of the Argentine orop. The most common variety
of wheat in Argentina is Barletta, a hard red winter wheat. It is
grown widely as it is well adapted to the s0il and climate conditions
found in the Argentine. It furnishes an abundant orop of kernels

that show good milling and baking qudity. It is highly resistent

(1) 1Ibia P.2%
(2) Tech. Bull. 197 ©P.78
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to drought, rust, hail, excess heat or cold, damp fog, and late
frosts. It &oes not shatter easily and can tims resist the strong
winds during the ripening season. Ruso, a commercial variety

is grown widely in the western part of Buenos Aires and in I=
Pampa. It is now losing its prominent position in these areas,and
is being replaced by Kanred and other purewadrieties. In the north,
only durum is grown, due to soil and climatic conditions.

The export wheats of Argentina are known by their com-
mercial names. As these names refer %o the area in which the wheat
is grown and also to the pert from which it is shipped Argentine
wheat usually ocontains a mixture, not only of varieties, but also
of commereial classes. This, of course, is a consifderable defect
in the eyes of the miller who dislikes mixed classes of wheat for
the reasons outlined above. At the same time, if the mixtures con-
tained fairly sonstant percentages of each class, their undesira-
bility might be minimized, but Jjudging from the samples snalyzed(l)
this was found not to be the case., Thum the samples of Baril wheat
(so called because it is either Barletta or Russo or both, and is
usually shipped from Buenos Aires) contained from 19.6% to 91% of
hard red spring wheat. The average for all the samples was 36%.
Phey also coﬁtained an average of 7.4% of soft red winter wheat,
varying in individual ocases from .5% to 13.9%. 56% of the wheat
was hard red winter. It also ranged from 43.2fto 90.5%. Barusso,

P ——

(1) Tech. Bull. 197 P.88
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another commercial variety alsc consists of Barletta or Ruso, but
is grown further south and shipped from the port of Bahia Blaneca.
It, too, is a mixture of commercial classes. The samples contained
from 58.9% to 96.3% of hard red winter wheat, hard red spring in
percentages ranging from %.9%to 35.7%, and from .8% to 15.8% of
soft red winter wheat. The commereial variety Rosafe, consists of
wheat grown in the regions of Santa Fe and Rosario and shipped
through the Port of Rosario. It contained an average of 79.9% of
hard red winter, 13.7% of soft red winter, and 5.8% of hard red
spring wheat.

Argentine (1) Wheats: Desoription and

Characteristiocs.
Ref- Sam- Class Grade Crop Dock- Ker- Dam- Foreign Test
ere- ples Year age $ nel aged Material Weight
nce Anal- Tex- Ker- other per
no. yzed ture nels than Bushel
p 3 S Do;kage Pounds
I 6 Hard Red Baril 1926 2.0 55.0 Sfxd 1.3  56.4
Winter g Mixed Oe
g 3 " " aril 1927 1.6 42,6 1. x#  60.0
- - 2 Mixed o7
3 17 " » Barusso 1926 2.5 58.0 .9 1.5 57.0
- - 3 Mixed
¥ 7 " " Barusso 1927 1.7 58.6 1.5 .9 59.6
2 Mixed
5 1 » " Entre Rios 1926 1.2 55.0 .O .8 5.8
- 4 Mixed
6 6 " " Rosafe 1926 1.7 #8.2 1.1 .8 54,5
- 4 Mixed
7 2 " " Rosafe 1927 .9 51.7 2.4 o2 59.8
: 2 Mixed 1
g 5 n %  Rogafe 1927 1.0 5%.5 2.4 J4  59.1
- 2 Maxed
9 2 " " Plate 1926 2.3 62.5 1.0 1.3 56.4
3 Mixed

(1) Teoh. Bull. P.86 et.seq.
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Argehtine Wheats: WMilling Properties
& nd Certain Chemical Characteristios.

Reference No.

Test Weight per
bushel.

Sereenings and
seourngs removed %
Foreign material

in wheat as milled%

Mdsture content of
wheat $
Flour yield basis

1 2 3 & s 6 7 8 9
56+ 60.9 574 60.5 55.5 54.7 60.0 60.5 56.3
b4 2.2 4.5 3.5 4.7 4.0 2.4 2.0 %.9
F e2 1.0 5 42 1 Ll .2 JB
11.4 12,0 11.6 12.0 12.2 11.8 12,0 12.4 12.%

cleaned and scouredd 66.9 70.4 66.9 70.2 66.9 63.6 67.8 68.9 68.1

Flour yield basis
dockage free % .
Wheat per barrel of
flour. Pounds
Milling texture
Texture of flour
Color of flour
visual
Color of flour
gasoline value
Ash in flour %
Acidity of Wheat
P:pH
lactic ascid %
Crude protein in

65.2 69.3 65.1 68.5 64.2 61.8 66.9 68.1 66.4

294 274 295 281 301 311 =284 284 291
Soft SH() SH SH Soft Soft Soft Soft SH
Soft Soft G(1) G( ) Soft Soft Soft Soft G

1
Wl w w I ¥ W W 10 W

1.12 .82 1.07 1.00 1.06 1.11 .97 .9% 1.08
JE 51 .50 W51 W43 4T .50 .50 .51

6.40 6.54% 6.30 6.52 6.40 6.32 6.60 6.60 6.50
«365 327 34 .33 (306 .356 .309 .332 .308

wheat 1045 1090 1109 1171 1325 1086 1205 1170 1064
flour '$ 9.70 1023 1019 1080 1269 9.65 1102 1067 9.80
Gluten quality .
index 2.46 2.28 2.3% 2.2% 2.25.2.41 2.19 2.28 2,33
Argentine Wheats: Baking properties.
geferenoe No. 1 2 3 4 5 6 7 8 9
srmentation “
time.Min, 130 143 128 146 121 122 158 14 142
Proofing
time. Min, 60 62 62 64 B9 61 67 62.6 60
Water
absorption

of flour $  55.9 54.8 56.1 56.2 55.7 55.6 56.2 56.8 54.0

(1) SE-Semi-hard

G-Granular W~-White IC~-Light Creamy
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Argentine Wheats: Baking Pro-
perties (Continued}. |

Reference No. 1 2 3 & 5 6 1 8 9
VYolums of N .
loaf. cc. 2100 2090 2193 2137 2510 2210 2226 2166 2070
Weight of

éeir. G:;a.ms ho6 Ud2 Uod Yok U495 U497 U92 U493 Lo}

040> O

crumb. Score g8 90 d7 487 ¢d9 €8 d9 88 86
Grain of

erumb. Score 90 90 91 90 9% 92 91 90 90

Texture of (1) (1)

crumb Good Good Good FG E(1l) VG VG Good Good
Shade of

ecolor of (1) (1) (1)
erumb (1) C c c G © c I CG
Color of

Gmst Bﬁl) B ®*e0 00 B e0 00 [ 3 N X 1 B B B
Break and

shred Fair Fair FaiP FG ... .eee Fair Fair FG
Bread per

barrel of

flour.Pounds 286 278 287 284 285 286 283 264 o84

The test weight per bushel, which is the best index of
milling quality, was low for the 1926 orop, the average test weight
being 56.4 pounds for Baril, 57 pounds for Barusso, 5%.5 pounds
for Rosafe, and F%.8 pounds for Entre Rios. The test weight per
bushel of the 1927 erop was much higher. It was between 59 and
60 pounds for the above varieties. However, judging from other
souree;?)tha weight per bushel of the 1926 crop may be regarded
a8 more typical of the average Argentine srop. The 1927 crop was

well above the average in guality. The protein content which was,

(1) E-Excellent FG-Fairly Good VG-Very Good C-Creamy IXCG=-
Light Creamy Gray IO-Light Creamy OG-Creamy Gray B-Brown
(2 Wheat Studies 1lV. 1. P.7, and V.1l. P.50
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in most cases, between 10% and 11% in the 1926 orop was somewhat
below the usual percentage found in Argentine wheat (1l). %he
quality of the 1927 orop was better in this respect, the percentage
of protein ranging in most cases from 11% to 12%. As might be
expected, Baril and Barusso have about the same milling character-
istics and are of about the same quality. Rosafe wheat was in-
ferior to both Baril and Barusso, especially in the samples from
the 1926 crop. Kent-Jones describes these wheats as follows:

®Rogafe Plate (2) has invariably shown

-great inconsistencies....Thus,while Rosafe
Plate is often a very profitable and useful
wheat, the greatesi care in sdection must

be taken as the variations are so wide....
Bhis is true to a certain extent of all Plate
wheats, but it is decidedly more the ocase
with Rogafe then with the others.®

®"I%t (3)(Barusso) is more dependable than
Rosafe. for one does not encounter the ex-
tremes of strengh spoken of in connection
with Rosafe....Plate wheats are considered
by millers to be good £illing wheats, for
while they are not, as a rule, strong enough
to carry weaker wheats, they do not require
for t?smselves much help from the stronger
ones.

"In general it (4) (Baril) resembles the
-Barusso wheat....It is dangerous to use a very
high percentage of Plate wheat in a blend, un-
less the necessary gassing power....is other-
wise (supplied).®

No oomdusion ocan be formed about the Entre Rios wheat because only

one sample was tested. This sample was of excellent quality.

Wheat Studies 1V.l. Po7
Gp. cit. P.33

Ibid P.3

Ibid P.3

S~ gy, o g

4= N0 P
P P S ?
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Comparing the export wheats of Canada and Argentina
we find the following. OCansdian export wheat is a hard spring
wheat, Argentine export wheat is a hard winter wheat. The average
test weight per bushel of all the samples of Canadian export wheat
was 60.9 pounds, of Argentina 56.3 pounds in 1926; kernsl texture,
82.8% and 55.8% respeotively; flour yield, 70.6% and 64.6% in 1926
and 69.3% in 1927. The average number of pounds of Canadian wheat
per barrel of flour was 276, while that of Argentina was 298 for
the 1926 orop, and 28% pounds for the 1927 orop. Percentage of
ash was .48% for Canadien wheat and .49% for 1926 Argentine orop,
and .51% for the 1927 samples. Crude potein averaged, respectively.
13.144 end 10.97% in 1926, and 11.67% in 1927. Comparing the
baking qualities of the wheats of the two countries we find that
the fermentation and proofing time of the Canadian wheat was longer
than that of the 1926 Argentine orop, but shorter than that of the
1927 orop. Water absorption was much higher in the Canadian wheat,
the figures being 60.9% and 56% respectively. Volume of loaf was
2,110 cubic centimeters, and 2,181 cubic centimeters; weight of
loaf 508 grams and 497 grams; color score 87 in both cases, grain
of orumb 89 and 91; and pounds of bread per barrel of flour 293
pounds and 286 pounds respectively.

It is thus evident that the Argentine wheat of 1927,
which was above the average in quality, was inferior to the Canadian
wheat in almeost every respect; and that this was even more true of
the Argentine erop of 1926. ®Phe only ocharacteristics in whieh the

Argentine crop was superior, were in volume of loaf, grain of erumb,
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4nd
~gluten guality index. ZThe Argentine wheat did not yield very

‘satisfastory milling qualities with its relatively low test weight
per bushel, large number of pounds per barrel of flour, and low
protein content. From the point of wview of baking quality, the
Argentine flour d4id not display the characteristics of "astrong®
flour, with 1ts low score in water absorption, bread per barrel of
flour, and break and shred. Bhat is to say, the flour could not
be used to mix with weak flours to strengthen them. ﬁowever, it
is not a weak flour, and does not need to be mixed with stronger

flours to impreve its quality.

Australia is fourth among the wheat exporting countries
of the world. Her exports for the crop years 1924=25 to 1929-30
averaged 90.9 million bushels (1), while her crops for the same
period averaged 151l.2 million bushels. Phus Australia exported,
during this time, an average of 60% of her crop. %he production
of wheat in Australia centres largely in two crescent-shaped areas
situated near the southesagtern and south-western coast of the
island(2). The former is by far the larger of the two. The area
of production is limited by climatic conditions in the east and
laek of transportation faeilities in the west. White wheat (3) is
by far the most important variety grown in Australia. Durum and

¢lub wheats are not grown commercially. The amount of red wheat

(1) Wheat Studies V11, 10. PP, 167 and 173.
H.S.Patton: Papers in the World's Wheat Trade. P. .

(2
(3) Tech. Bull. 197. P.204,
(%)
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grown is very small and is deoreasing steadily. Experts from

Australia consist almost entirely of white wheat. The following

tables show the characteristics of Australian hard and soft white

wheats. The samples were taken from cargoes actually exported(l).
Australian Export Wheats: Description and
Characteristies.
Ref- Sam- Class Grade Dosk~ Kernel Test Dam- Forelgn
ere~ ples age % Texture Weight aged Material
noe Anal- per Ker- other
No. yzed bushel nels than
| Pounds %  Dookage$h
) 4 10 White 1 Hard White . dt.6 60.7 .1 o3
2 2 " 1 Soft White . 33.6 60.2 .0 oh
3 12 ¢ Total Average .7 2.8 60. -1 o3

Australian Export Wheats: Milling Properties
and Certain Chemical Characteristios.

Reference No. 1 2 3
Test Weight '
per bushel 60.8 60.8 60.8
Screenings and

scourings

removed % 3.3 2.7 3.2
Foreign material

in wheat as

milled% ecee see e sev e e
Moisture content of

wheat % 11.6 12.2 11.7
Flour yield basis

cleaned and scoured % T34 T72.1 73.2
Flour yield basis

dockage free % 7.7 T70.7 T71l.5
Wheat per barrel of

flour. Pounds . 268 274 269
Milling Texture. Soft Soft Soft
Texture of flour. Soft Soft Soft

(1)

Ibid P.207 et seq.
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Australian Export Wheats: Milling Properties and
Certain Chemiocal Characteristios (Continued).

Reference No. 1 2 3
Color of Flour:
Visual White White White
Color of Flour
Gasoline value 142 1.60 1l.45
Ash in flour % 51 45 .50

Acidity of wheat as

pE 6. HE 6.62 6.47

Laoctic a0id% «220 214 ,219
Crude protein in

$heat % 104 9,41 10.27

flour % 9.29 7.98 9.32

Glutan quality index 2.43 2,30 2.%41

Australiasn Export Wheats: Baking

Praperties.

Reference No. 1 2 3
Fermentation
time. Min. 114 133 117
Proofing time
Min, 60 67 61
Water absorption |
of flour % 5}"‘08 5"’.5 5"".&
gelumg of loaf.co. 1,979 1,995 1,982

eight of loaf.
Grams Yog o2 49}
Coler of crumb.Score 87 86 7
Grain of crumb.Score 88 90 88
Texture of orumbd. Good Good Good
Shade of color of
crumb Cre Creamy Creamy
Color of crust LB (1 Pale 1B
Break and shred Poor Fair Poor
Bread per barrel of _
flour. Pounds 287 283 2d6

Australian wheat was of excellent milling quality; it had
8 high test wight per bushel, 60.6 pounds (the average test weight

(1) 1IB - Light Browm
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of the Canadian export wheat was 60.9 pounds), it yielded a large
percentage of flour, 73.2%, the correaponding Canadian yield was
70.6%, and required 269 pounds of wheat per barrel of flour, Canadian
wheat required 276 pounds. However, it produced a soft wheat. In
protein and ash content, Canadian wheat was superior, the figures
were: protein content, Canadian 13.14, Australisn 10.27; ash,
Canadian, .48, Australian .50, In baking quality, the Canadian and
Australian wheats compared respectively, as follows: fermentation
time 141 and 117 minutes; proofing tme equal; water absorption,
60.9 and F4.8%; volumse of loaf 2,100 and 1,982 cubiec centimeters;
weight of loaf, 508 and 497 grams; bread per barrel of flour 293
and 286 pounds; they wers about equal in the other baking propert-
iesexcept break and shred, in which the Canadian bread was decided-
ly superior. It is evident from the baking properties descrihed
that Australian wheat is not among the strong wheats, but it is
not so deficient in strength as to require admixtures of stronger
wheats to bring it up t% ?p@rcved milling straegth. It is a go6d
1l

filler wheat. Kent-Jones says:

"here is but little doubt that either the Aus-

-tralian wheats have increased appreciably in

strength of recent years, or theidea that they

were particularly weak was & mistaken one.

The Australian wheats are not strong, but in

this respect resemble the Plates....Australiasn

wheats are consistent wheats, giving high

yields of flour....like the Plates, they are

very poor gassing wheats and are therefore much

improved by the addition of ome Pound of malt
flour a sack.,"

(1) Ibid P.3%
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The agricultural area known as the Lower Danube Basin,
includes the four countries Hungary, Jugo Slavia, Roumania, and
Bulgaria. ?heae are the only Europsean (ex-Russian) countries
which had any considserable net exports of wheat before or aftier
the Great War (1l). This in itself, would highten the interest
in a study of the quality of their wheat. But recent proposals
at the World Wheat Conference at Rome, to make Europe (ex-Russia)
self- sustaining as far as wheat was concerned, make this study

doubly interesting.

BheDanube basin, as its name implies, is the area about
the lower Danube in south-eastiern Burope. Its area is(2) about
285,495 square miles, divided as follows: Roumanias 113,856 aquare
miles, Juge-Slavia 95,942 square miles, Bulgaria 39,827 square
miles, and Hungary 35,892 square miles. Wheat productien in these
states since the war amounted on an average (192# t0 1930) to
104.1 million bushels per annum, in Roumania, 78.8 million bushels
in Jugo-Slavia, 75.1 million in Hungary, mnd 41.4 million in
Bulgaria, or a total of 299.4 million bushels per annum in the
Danube Basin. Of this amount produced, the average exports (192§-
25 to 1929-30)} were: Roumamia 6 million bushels, Jugo-Slavia 10.4
million bushels, Hungary 22.2 million bushels and Bulgaria 1.3 mil-
lion bushels, or a total average export from the Danube Basin of
40 million bushels or 13.3 per cent of the crop per annum,

(1) Inteznational Year Book of Agricultural Statisties.l1929-3%0.
P. 265.
(2) Wheat Studies V1. 5. P.190
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Winter wheat is the main olass of wheat ocultivated in
the Danube Basin (1l). %The only other olagses grown are a small
amount of spring bread wheat in northeastern Roumania, and some
spring durum wheat in southern Bulgaria. The winter wheat is the
kind known as hard red winter. ?he kernels are small, reddish and
more or less vitreous. Unfortunately, an exact deseription of
Danubien grains cannot be given because Technical Bulletin 197 did
not inelude Roumsnia and Jugo-Slavia, and the grains from Hungary
and Bulgaria that were tested, were mostly samples of unimportant
varieties. However, with the information from this and other
sources, we can form a sufficiently ascurate opinion sabout the
quality of Denubian wheat. The following tables descoribe the pro-
perties of some of the Bulgarian and Hungarian varieties of wheat(2).

Danubian Wheats: Description and

Characteristics.
Rer- Sam- Grown in Class Grade Dock~ Ker- Test Dam- Foreign
ere- ples age % nel Weight aged Matenal
nce Anal- Tex- per Ker- other
No. yzed ture bushel nels than

Pounds % D§%kage

1 1  Bulgaria Hard Red 2 Hard 0 30.2 59.5 2.7 .0

Winter Winter
2 3 " Soft Red 3 Red 1.0 ¢ceee 570)'.‘ 105 08
Winter Winter
2 " Durum 2 and 3 103 9‘00 5709 05 07
- amber du-
rum
4 1 Hungary Hard Red 2 Hard 0 53,3 59,7 1.4 .0
Winter Winter
5 2 " Soft Red 2 Red «0 ¢eeo  60.0 1.8 .0

Winter Wintexr

(1) Wheat Studies V1. 5. P.232
(2) Teoh. Bull. 197 pp. 105 et seq. and p. 126
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Danubian Wheats: Milling Properties and
Certain Chemiocal Characteristiocs.

Reference HNo. 1
Tegt Weight

per bushel 61.7
Sereenings

and seourings

removed % 2.4
¥oisture

apontent of

wheat % 9.3
Flour yield

basis eleaned

and scoured % 727

Flour yield

basis dockage

fres % 71.0
Wheat per

barrel of
flour.Pounds 263
Milling Tex- Semi-
turs. Hard
Texture of

flour. Soft
Color of

flour.visual ¥hite
Color of

flour gazo=-

line value 1.10
Ash in flour?d 4
Acidity of

wheat as pH 6.51
Acidity of

wheat as

lactic acid % 32

Crude protein
in wheat % 10.

" flour % 9.
Gluten quality
index 2.02

2
59.5

k.6

277
Soft
Soft
White
1.61

i

6.57

.280

9454
8.37

2.28

3
59.5

6.2

8.8

103

66.8

279
Very
Hard
G(1)

c(1)
1.85

.83
6.66

240

12,06
11.57

2.64

(1) G - Granular C - Creamy

n
61.8

1.1
10.8
72.6
71.8

265
Semi-
Hard
Soft

White

1.51
(e
6.57

-268

10.52
9.87

1.88

5
61.3

2.2

9.1

73.1
71.5

261
Soft
Soft
White

103%V
6.45

408

10.37
9.09

2J6
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Danubian Wheats: Baking

Pmxperties.
Reference No. 1 2 3 4 5
Fermentation
time. Min. 112 117 140 120 11%
Proofing
'himeo Min. :
Water 65 73 62 68 61
absorption of
flour % 52,2 50.0 618 56.6 55.0
Yolume of
loaf. oc. 1,990 1,94 1,8§0 1,910 1,755
Weight of
loaf. Grams. 4do  Udo 512 501 497
Color of
erumb.Score 89 81 a4 a7 80
Grain of
erumb.Score 90 87 90 80 13
Pexture of
erumb., Good Fair E(l) FC(1l) Poor
Shade of
color of
erumb ¢(1) © YCc(1) © c
Color of
orust IB(1l) Pale B(l) IB Pale
Break and
shred Fair PFair Poor Fair ©Poor
Bread per
barrel of
flour.Pounds 277 277 295 289 287

With regard to milling quality, the resultis obtained
from Danubian wheats were satisfactory. The wheats had a fairly
high test weight per busjhel, and yielded a high percentage of
flour. However, the baking resulis were poor. The Bulgarian
flour had a short fermentatigifznd a low percentage of water ab-
gorption. It produced a loaf that had & small volume, and the

amount of bread per barrel of flour was also very low. While the

(i) E;Eioellsnt FC~Fair Crumbly O=-Creamy VC-Very Creamy
IB-Light Brown B-Brown
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Hungarian flour was better, it also produced a dough that had a
short fermentation time, and a loaf of small volume, ppor color and
eoarse texture. The Bulgarian durums however gave very good re-
sults, and the two samples tested ranked very little below United
States durum in milling and baking quality. Kent-Jones is also of
the opinion that Hungarian whsats are lacking in strength. He
says (1) :

"They (flours from Hungarian wheat) were....

rather soft and runny. Their gassing powers

were particularly poor....Fhere are possibly
other Hungarian wheats of greater strength
than those the author has examined.®
On the other hand, Percival (2) desoribes the variety T.erythros-
permum, to which Banat (which is widely grown in Hungery and
Roumanfa) belongs, as follows:
*With the exception of one or iwo prolifie,
-bearééd, squarehead wheats they give poor
yields of grain, although the baking quality
of their flour is gemerally excellent."

Ags the great wheat fields of Jugo-Slavi; and Roumanis
are adjasent to those of Hungary and Bulgaria, the properties of
the wheats of the former two countries approximate closely to those
of ¥he-latter (3). One of the recent Studies publighed by Stan-
ford University, that deals with the Danube Basin, quotes two
thorough investigations made into the quality of Denubian wheats.

As these studies covered the whole of pre-war Hungary and Roumanis,

(1) Op. ocit. P.39
(2) O©Op. oit. p.278
(3) Wheat Studies V1. 5. p.225
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they include practically the entire Danube Basin, with the exocep-
tion of Bulgaria. These studies whow that the quality of the
wheat both countries is very similar. Roumanian wheats have a
lower protein content than Hungarian wheats. As Jugo-Slavia now
inecludes some provinces that formerly produced the best Hungarian
grain, Fugo-Slavian grain is now probadbly as good as the Hungarian.
One undesirable characteristic of Danubian wheat cargoes is the
high perecentage of foreign seeds, especially rye, which reducesd
gtill further the strength of the flour milled. This is more true
of wheat ocoming from Roumania and Bulgaria where the land is held
largely by the peasants who use ansient threshing methods. One
more quotation about Danubian wheats must be given (1):
“They resemble the American hard winter
~-wheats grown in Kansas and Nebraska, and,
if well cleaned and uniformly graded, are
capably of compating with these on a
quality basis on Bum pean markets."

In view of this contradictory evidaﬁoe, I velieve it is
probably wiser to agree with those authorities who had more ex-
periencse in dealing with commercial varisties of Danubian wheats.
We may therefore conclude that Danubian wheats are not strong

wheats, but are probably good filling wheats.

Although Russia has shown little activity as an exporter
of wheat since the war, her dramatic re-entry into the export

..........

(1) Wnheat Studies V1. 5. Dp.233
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market in 1930, has shown that she has now passed from being a
potential to an actual competitor for the imternational grain mar-
kets. Wheat production is carr®#l on in southern ani central Russia.
The area under cultivation extends from the Ukraine into Asiatio
Russia. The eastern limits of wheat production seem to have been
determined by lack of transportation fascilities rather than
elimatic conditions (1). During the period 1925-1928, 40% of the
Russian wheat produced was grown in Agia. Russia produces spring
and winter bread wheats, and durum wheats. Russian wheats are note-
worthy for their consistently high protein content. %he following
tables summarize the resultis obtained from testing samples of
fussian wheats at Washington (2).

Russian Wheats: Desoription and

Characteristics.
Ref- Sam- Class Grade Doock- Ker- Test Dam- Foreign
ere- ples age b nel Weight aged Material
noe Ansd~ Tex~- per Ker- other
No. Yyzed ture bushel nels than
Pounds _$  Dockage %
1 5 Hard Red 3 Dark N. . .2 86.2 57.% _ % 0.1
Spring Spring
2 11  Hard Red 1 Dark .1 89.1 60.5 1.2 .0
Winter Hard Win-
» ter '
3 9 Soft Red 2 Red el ceee H8.2 L6 .0
Winter Winter
4 12  Durum 2 Amber o1 94,7 59.9 1.3 .0
Durum
2 White 2 Soft o3 645 59.6 .7 .0
White

,,,,,

(1 Economie Geography Vols.l. 1925. p.45
(2 Teoh. Bull. 197 p.lH2 et seq.



Russian Wheats:

Reference No.
Test Weight
per bdushel
Sereenings
and gscourings
removed %
Moisture
sontent of
wheat %
Flour yield
basis cleaned
and scoured %
Flour yield
basis dookage
free %

Wheat per
barrel of
flour.Pounds
Milling Tex-
tare

Texture of
flour

Coler of
flour.visual
Color of
flour gaso-
line value
Agh in flour
Acidity of
wheat as pH
Acidity of
wheat as
lactic acid %
Crude protein
in wheat %
" flour %
Gluten quality
index

(1) Ge-Granukr

1
587

2.5
10.1
68.3

67.3

G(1)
Sc(1)

1.52
57

6.58

294
14%.51
13.87
2.0

71,

2
62.0

1.7
10.7
135

72.5

Hard
G
SC

1.53

6.58

13.00
12.25

2.11

3
59+5

2.4
10.3
70.0
68.4

217
Soft

Soft

Cc(1)
1.88

49
6.56
«266

1142
2.07

I
60.1

2.7
10.5
71.5
$9+5

273
Hard

1.62
.80

6.55
.289
A

2.97

Milling Properties and
Certain Chemical Characteristies.

5
60.9

2.1

11.4

Semi-
Hard

~ Seoft
SC

1.52

6.52

«357

10.69
9.85

2.13

SC-Slightly Creamy C-Creamy
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Russian Wheats: Baking Properties.

Reference No. (1) 2 3 4 5
Fermentation

time. Min. 135 W 110 10 127
Proofing

time, Min, 62 61 58 62 63
Water

absorption

of flour % 57.5 57.7 5%.0 62.7 56.9
Volume of

loaf. co. 2,260 1,960 2,100 2,140 2,115
Weight of

loaf. Grams 4gg 501 496 518 4od
Color of

erumb. Score g2 81 80 8o 83
Grainm of _
erumb. Score 82 67 66 g9 88
Texture of

orumb Fair FC(2) FC VG(2) Good
Shade of

colér of '

erumb c(2) vc(2) VC Ve c
Color of

erust 1B(2) B(2) 1B B 1B
Break and

shred Fair Fair TFair Poor TFair
Bread per

barrel of

flour.Pounds 248 249 286 299 247

®he milling and bakfng qualities of the hard red spring
wheat were very unsatisfactory. 284% pounds of wheat were required
to produse a barrel of flour. The ash content was high, and al-
though the flour had a high protein content, it produced a bread
of inferior quality. Although one wery poor sample was excluded,
the texture, color, break and shred, and pounds per barrel of flour,
were still much inferior to the results obtained from Ameriean

wheats. It must be noted however that all the samples of Russian

(1) Exeluding one sample that gave very poor baking results.

(2) FC-Fair orumbly VG-V - -
Brown B-Brownli ery Good C-Creamy VC-Very oreamy LB~T ght
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spring wheats came from the Ukraine and are not necessarily re-

presentative of the quality of spring wheats grown further east.

The hard red winter wheat gave good milling resultis.

The test weight per bushel, flour yield, and protein content were
all high, and it required only 265 pounds of wheat to produce a
barrel of flour. The baking quality of the hard red winter wheat
was not good. The volume of loaf was small, and the texture and
break and shred were unsatisfactory. The soft red winter wheat
gave, as was to be expected, results inferior to those of the
hard red winter. This wheat was also characterized by having a
high protein content and yielding a bread that had inferior bek-

ing qualities.

Durum wheat gave the best results on being tested. All
the samples had a high protein content, and gave uniformly high
results from all the tests, which compared very favourably with
the results obtained from American durums. In baking properties
the Bussian durum gave better results than the American; the
former had a longer fermentation time and gave more bread per
barrel of flour than the latter. The two white wheats tested were

also above the average for their sclass af wheat.

If we consider the bread wheats only, Russian wheat gave
unsatisfactory resulis. The most conspicuous feature about Russian
wheats is their uniformly high protein content, and the unsatis-
factory baking properties often displayed by samples received. The
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lack of correspondence between these two characteristiocs is the
great fault of Bussian wheats; and it is the one usuaslly remarked
upon by observers. Thus Kent-Jones (1) says:

®Russian wheats....are:fairly glutinous, contain

-10.5 to 13.5 per cent protein, although the

&luten is of a floury nature. Theflaok stability.
They usually weigh 58 to 62 pounds (imperial) to
the bushel. Rye is the important impurity, and
unless removed before milling, tends to accentuate
the lack of stability. The north Russian wheats
shipped from Baltic ports generally have a higher
moisture content and yield flour of less stablility
than south Russian wheats."

India, like Russia, has played an unimportant part in
the international trade in wheat since the war (2). However, un-
like Rusgsia, she seems destined not to recover her position as a
wheat exporting country, but to become a wheat importing csountry
in the net toc remcte future. Bread wheats form the predominating
part of the wheat harvest, and most of the Indian wheats are fall
sowne, The following tables show the characteristiocs of typical

Indian wheats (3).

(i) Op. oit. D.37
(2) TWheat Studies V1l. 2. Dp.173
(3) Tech.Bull. 197 p.187 et seq.



Indian Wheats:

Ye

Desoription and

Characteristics.

Ref- Sam- Class Grade Dock-~ Kere Test Dam- Foreign

ere- ples age % nel Weight aged Material

nce idnal- Tex- per Ksr- other

No. yzed ture bushel nels than

Pounds Dockage
- .

1 14+  Hard White 1 Hard .189.1 62.6 .5 0.0
White

2 7 Soft White 1 Soft .0 50.8 62.2 1.0 .0

- White

3 4 Soft Red 1 Westem .0 .... 62.3 .1 .1

Winter Red A ,
"- Dum 1 Durum N¢) 68.8 6008 el 0

Indian Wheats:

Reference No.
Tegt weight
per bushel
Sereenings
and scourings
removed
Moisture
content of
wheat %
Flour yield
basis cleaned
and scoured %
Flour yield
bagis dockage
free %

Wheat per
barrel of
flour. Pounds
Milling Tex-
ture.

Texture of
flour.

(1) G-Grandar

1
63.3

1.7
9.8
7.1

72.8

Hard
G(1)

Milling Properties and
Certain Chemieal Characteristiecs.

2
63.4

1.3
10.2
4.6

74.0

255
Hard
G

3 k
63.7 6l1.7
1.4 3.7
2+9 9.9
2.4 75.5
71.5 T2.7
264 259
Semi- Very
Hard Hard
Soft G
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Indian Wheats: Milling Properties and Certain
Chemical Charscteristics (Contimed).

Reference No. 1 2 3 4
Color of

flour.visual SC((1) s6 S6 (1)
Colox of

flour gaso-

line value 1.46 1.60 5; 1.05
Ash in flour$ +6H .6 .82
Aoidity of (2) {

wheat as PE 6.66 6 63 ( 3) 6.64‘
Acidity of

wheat as (2)

lactic meid % .232 .289 ( 3) .202
Crude protein

in  wheat % 10.91 &.71 9.49 10.01
" flour % 10.06 7.95 &.79 9.23
Glutan gquality Qéa) (2)

index 3. 2,90 ( 3) 3.97

Indian Wheats: Baking Pmperties.

Reference No. 1 2 3 4
Fermentation

time. Min. 143 145 131 164
Proofing

time. Min. 67 70 62 15
Water . :

absorption o

flour % 65.4 63.0 62.6 65.0
Yolume of

loaf. cc. 1,740 1,620 1,620 1,680
Weight of

loaf. Grams. 521 516 513 515
Color of ‘

aamb. Seore 83 g1 76 78
Grain of

srumb. Score 78 75 69 80
Texture of

crumb PC(%) PC PC Poor
Shade of

solor of

srumb c c Vo(4) VOG(4)

SC-Slightly Creamy C-Creamy
Average of samples tested.
Not given

BC-Poor Crumbly VC-Very Creamy VCG-Very Creamy Gray.

Lo Yo T o ¥ o Y
=N 1O
gt Snnt? St S
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Indien Wheats: Baking Properties

(Continued).
Reference No. 1 2 3 i
Color of
orust B(1) IB(l) 1B IB
Break and
shred Poor TVP(l) VP P
Bread per
barrel of .
flour.Pounds 300 297 296 297

The outstanding feature of the Indian wheats is their exeellent
milling quality eoupled with their inferior baking quality. %The
wheats had a high teat weight per bushel, and their yield of flour
was greater than any other sample of the same class tested at
Washington. %Their protein content, however, was low, the volume
of loaf was sma;l, and the bread produced was of poor texture and
break and shred. Kent-Jones says (2):

®while not strong in the usually accepted

ssmse, most Indian wheats were able to

impart to a blend that stability which is

80 often desired...fhe real strength of

Indian wheats can be seen when mixed with

Russian wheats...To get the best out of

Indian wheats...they should be eonditioned,

if possible, so that the proteolytic enzymes

are ensouraged...Zheir protein is tweo

ccagulated.”

We have now considerdl the properties of the wheats grown
and exported by the major exporting countries of the world. We have
geen that there are so many varieties of wheat grown and that there

are so0 many properties in which wheats can differ that an exact

comparison between the qualities of all the wheat grown in one

(1 B-Broﬁn LB-Light Brown VP-Very Poor
(2) op. oit. p.36
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country and that grown in another is a difficult matter. However,
there are certain conclusions that can be drawn safely from the

facts presented above.

There are two main varieties of wheat grown on a large
scale, bread wheats and durum wheats. The first group includes
hard and soft red wheats and white wheats. They are used, as their
name implies, mainly in the baking of bread; and, as they thus
compete with each o;har to a greater or less extent, can be com-
pared to each other. Durum wheats, that are used mainly to make

mecaroni and alimentary pastes, may be considered by themselvas.

All the countries considered grow durum wheat; but only
Canada, the United States, Russia and the Danube Basin, are in a
position to export large quantities of this variety. Danubian
durum is somewhat deficient in baking strength and therefore slight-
ly inferior to that of the other three countries. The latter pro-
duce durum wheat of good quality. Canadian and American durum
wheats are of about the same quality. Russian durum shows a distincg
gsuperiority, over the Canadian and United States durums. Before
leaving ths durums we may notice that there seems to be a growing
tendency to use durums as filler wheats in milling four. The
opinion on this subject held by British millers is expressed by
Kent-Jones (l). EHe says:

"Some years ago durums were considered
~-exceptionally weak, and were very much

(1) Op. eit. p.31
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disliked. This was probably because they
had not been sufficiently mellowed down
and conditioned. Now that the method for
dealing with them i1s better known they

are no longer considered as exceptionally
weak. Being fairly dry and requiring much
water, they are sonsidered to be profitable
wheats."

Of the bread wheats grown, hard red spring has the most
desirable milling and baking qualities. Among the exporting
countries, the important producers of hard red spring wheat are
Canada, the United States and Russia. Canadian hard red spring
wheat is distinetly superior to United States hard red spring
in milling quality and slightly superior in baking quality.
Russian spring wheat seems to be inferior in milling and baking

quality to that of Canada and the United States.

Hard red whter wheat is grown in large quantities in
the United States, Russia, Argentina and the Danube Basin.
Canadian hard red spring compared with the hard red winter of
these countries as follows: the Canadian wheat was superior in
all milling properties except flour yield where Russian wheat rank-
ed slightly higher, and pounds of wheat per barrel of flour in
which Danubian,Russian and United States wheat were superior to it
in the order given. In bakling quality Canadian spring wheat was
guperior to the winter wheat of other countries in all respects
except volume of loaf where it was slightly exoceeded by Argentine
and United States wheat. Among themselves the hard red winter
wheats compared as follows. That of the United States exceeded

those of the other countries in both milling and baking qualities.



The wheat of Argentina was of fair quality. The Russian wheat
was somewhat lacking in baking strength, while the Danubian wheat
had less strength than the Russian, Soft red winter wheat is
grown in important quantities in the United States, Russia and
the lower Danube Basin. While soft red winter wheat usually
shows satisfactory milling qualities it is d#ficient in baking
strength. Even that of the United States which proved itself to
be superior to the soft red winter wheats of ether countries had &
low fermentation time, water absorption, and yield of bread per
barrel of flour. Of the Russian and Danubian soft red winter
wheats the Bussian showed a slightly greater baking strength.

Although hard white wheats are almest always superior
to soft white wheats, white is generally grouped as one slass.
India, Australia, and the United States, in the order named, pro-
duce most of the white wheat grown in the world. Indian white
wheat has excellent milling properties. The amount of wheat nseded
'to produce a barrel of flour, 257 pounds, is less than that of any
other kind of wheat. Australian wheat is second in milling pro-
perties; its properties are not as outstanding as those of the
Indian wheat. United States white wheat is slightly Iferier to
Australian, Unfortunately, the baking strength of Indian wheat is
gsomewhat low; as stated above, Indian wheat is known more for its
stability than its strength. The strength of white wheat from
Australis and the United States is about the same. It is somewhat
stronger than United States soft red winter wheat.



Summary of Milling and Baking Qualities of
Wheats of Exporting Countries.

ss of No. Test Flour Wheat Crudse Crude Ash Color PFer- Water Vol- Color Grain Tex- Bread
at and of Welght Yield per Protein Pro- of men- Absor-ume of ture per
mtry Sam- per barrel in Wheat tein Flour flour ta- ption of crumb c¢rumb of barrel
T ples Bushel of ing,. . tion of loaf score score crumb of
Pounds flour Vheat time flour cce. flour
Pounds % Min. Pounds
BT o0 606 276 1 12.28 L8 sc(2) 11 6 87 8
ada O. ° 1%5. 12. ° SC(2 1l 60.9. 2110 Good 2
;;; 5 57«1 6649 2gu 1ﬁ.51 13.68 ST W(2) 129 56.5 2166 83 63 Fagr 2%
':,,L
tes 15 59.5 68.8 277 12.7T 1198 50 SC 17 58.3 2162 87 91 Good 289
*d Red Winter.
: 31 561 6.5 298 11.00 10.07 <49 se 127 55.8 2187 87 91 Good 286
2 59.6 T1.h 26l 10.51 9.52 .uﬁ W 116 5.l 1950 88 85 Good 283
11 60.5 72.3 265 13.00 12.25 .5l sC 12 57.7 1963 81 65 Fair 289
67 60.1 7T0.0 271 10.87 9:96 S22 W 128 58.0 2145 87 91 Good 289
‘Red Winter.
5 58 69.1 271 9.87 8.66 .50 M 116 52.; 1865 81 83 Fair 281
9 58.2 68.4 2717 12.4; 11.30 .57 SC 110 5&.% 2006 80 6% Fair 286
6% 59.9 68.8 276 10.2, 9.15 .8 W 11, 53.5 2133 88 88 Fair 282
2 57.8 66.8 8 12.06 11.57 8% ¢(2) 140 61.9 1870 8l 90 E(2) 291,
2 $2,0 Ti.2 268 11,76 11,32 .66 £ 120 59.0 2010 8l 90 Vva(2) 2
13  60.0 69.5 273 15.28 14.75 .80 C 0 62.7 21442 80 89 299
s i R % O 274 12.02 11:87 .61 ¢ 136 60.7 2029 8l 89 VG 295




(1) Aversge of 135 samples composed of: No.l Manitoba Northern 31
N " Tough 3
- " 32
n nn n n 12
n n n _ 28
n 2 n n n 3
f n n
AT
nognn f 3
Peed Wheat 1

Total . [ . . .

(2) 8C-Slightly Creamy W-White C-Creamy E-Excellent
VG=-Very Good.

!
N
N



Summary of Milling and Baking Qualities of
Wheats of Exporting Countries(Continued).

Class of No. Test Flour Wheat Cruds Crude Ash Color Fer- Water Vol=- Color Grain Tex- Bread
Wheat and of Weilght Yield per Protein Pro- in ° of men- Absor-ume of of ture per

Country Sam- per Barrel in Wheat tein Flour flour ta- ption of erumb crumb of barrel

Where ples Bushel of % in % tion of loaf score score crumb of

Grown Pounds flour Wheat time flour cce. flour
Pounds 4 Min. _§ Pounds

White

Australia 12 60.6 T1.5 269 10.27 9.32 .50 White 117 5L.8 1,982 87 88 Good 286

Indis 21 62.2 73.2 257 10.17 9.%1 .6l 3C(2) 6.6 1,711 82 gg Poor 299

Euz:i; 2 59.6 T2.6 26l 10.64 9.85 .56 €(1) 126 56.4 2,105 83 Good 287

nited

States 46 60.5 68.8 276 10.96 9.81 .51 White 115 5L.7 2,038 88 87 Fair 285

A

(1) 8C-Slightly Creamy C-Creamy
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According to this table Canada produces a wheat whose baking
strength is superior to that of any wheat produced by competing
countries except possibly United States hard red spring. This does
not neceessarily imply that Canada has an advantage in the inter-
national trade in wheat. For unless importing countries need the
added strength in Canadian wheat and are willing to pay for it,

it will not help Canada sell her wheat.

The next problem, therefore, is to determine the quality
of the wheat of importing countries, and see to what extent these
countries need strong wheat to mix with the wheat domestically

grown. This will be discussed in the following chapter.



A Compa rison of the Quality of Wheat Grown

in Important Areas of Production.(Continued)
1l.b Wheat Importing Countries

The British Isles import more wheat than any other
country in the world. Their imports averaged over 225 million
bushels per annum from 1924 to 1929.(1) Their domestic product-
ion for the same period was about 53 million bushels. That is
to say, the sSritish Isles import approximately 80 per cent of
their total wheat consumption. 1t would seem, therefore, that
although the British Isles may need to import some strong wheat
to tknd with their domestic wheat, by far the greater part of
their imports would be wheat of merely sufficient strength to
produce satisfactory flour with 1little or no help from strong
flour. Wheats grown in the British Isles are mainly soft réd
winter wheats. Red spring and white winter wheats are also grown.
The following table shows the properties of samples of the
wheats grown there. (2)

British Wheat: Vescription and Characteristics

Ref- Sam- Class Grade Dock- Kern- Test Dam-  Foreign

ere- ples age el Weight aged Material

nce Anal- 4 Text- per Bus- Ker- Other than

No. yzed ure hel nels Dockage %

% Pounds %

1 S Hard Red 1 Red 0.0 14.4 61.3 .6 0.0
Spring spring

2 14 Soft I‘ed“ & red el " 60.0 4,9 el
Winter Winter

3 5 White 3 Soft N 28.3 60.1 4.4 .0

White

(1) Wheat Studies Pp. 167 and 173
(2) Tech.3ull.197, p. 111



British Wheat : illing Properties ahd.

2o Certain Chemical Characteristics
Ref.NOo 1 2 5

Test Weight

1o8. 62.2 Bl.0 6l.2
Screehings

and scour- 1.5 2.1 2.3
ings removed. %

Mixture 9% 8.7 10.0 9.9
Flour yield(S.&.3) 72.8 Y1.4 72,7 ;(D.7.)71.8 69.9 71.2
Wheat per

barrel flour

Lbs. 258 271 264
#1lling char-

acteristics Soft Soft Soft
Texture of very

Flour Soft Sof't Sof$
Colour Vis. S.C. White  White
Gasoline ¥alue 1.36  1.08 1.32
Ash % 050 «H3 « 50
Acidity P.H. 6.56 6.48 6.48
Lactic Acid % 374,399 .352
Crude Proteln

in Wheat 9074 9020 8.84
in flour 8.98 8.17 7.92
Gluten Quality

Index 2.19 2.32 2.35

British Yheat:; Bakings Properties

Refemence XNo. 1 2 3
Fermentation

time. Mine. 98 99 94
Proofing time.

¥in. 49 50 49
Water Absorpt-

ion of flour % 52.2 53.1 52.2
Volume of loaf

CC. 1,620 1600 1,660
Weight of loaf

grams., 494 495 493
Colour of crumb

score 76 78 81
Grain of

Crumb score 60 55 45

Text.of crumdb Fair,crumbly;poor crumbly; Crumbly
Shade of color

of crumb creamy creamy gray creamy
Color of crust Pale Light brown Pale
Break and shred Poor Poor Poor
Bread per barrel 285 285 284

of flour. Pounds

Note:- In this chapter flour yeld is given as a percentage of
(&) Screened and 3coured wheat.
(b) Dockage free wheat.



3b. It will be seen from the tables that while the
milling properties of 3ritish wheats are satisfactory, the
wheats are very deficient in baking strength. Only one variety
of wheat, yeoman, a soft red winter wheat, has sufficient strength
to produce satisfactory flour. This variety is widely grown in
south and east England. It follows therefore, that most of the
53 million bushels grown in the British Isles must be blended
with strong wheats to produce a flour that will be acceptable
to British bakerse.

ITALY is the second largest importer of wheat in
the world. Her imports averaged over 80 million bushels a year,
durinc the period 1924 to 1929. Her domestic crop for the same
period was about 211 million bushels. Thus Italy imports roughly
one quarter of her total domestic requirements of wheat.Although
the Italians are known as a macaronl-eating people, durum wheat ,
which is so well suited for the manufacture of macaroni, forms
only about 20 or 25 per cent of the total crop of wheat. (3)
Durum is grown mostly in the southern part of the country and
in Sicily. The remainder of the wheat grown is mostly bread
wheat, soft red winter and some white winter: wheat. Small amounts
of poulard and Polish wheats are also grown.

Important milling and baking qualities of ltalian
wheats are given in the tables below:

Italian Wheats: Description and Characteristics

Ref. No.of

erence Sé&mp Class Grade Dock Ker-Test wt. Dama~ed Toreinn

No. les age% nel per bush- Kernels Material
Text- el other than
ure% pounds dockage %

1 3 Durum 2 amber .2 90.1 61l.8 1.6 0.0

Burun

(3) Tech.Bull.l97. P.1l31.
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4b Italian Wheats: Description and Characteristics
(ontinued)
Ref- No.of Class Grade Dock- Ker- Test Dam- Iocreign
ere- samp- age nel ‘eigchtaged Hat-
nce les % Text-per kern- erial
No. ure?% bushelels  other
pounds than ,
do ckage %
2 23 Soft red S Red .0 58.2 1.3 .0
Winter dinter
3 S Whi te 3 Soft .0 72.0 58.0 .2 .0
White

Reference No.
Test Welight

Screenings and

Scourings
Moisture
Flour Yield
S. & S.

nF

Wheat per barrel

Italian "heats: Milling Properties and
Certain Chemical Characteristics

1
61.2
3.2

10.5
7049

68.8
275

Milling Charact-

eristics
Texture of
Flour

Color of
“lour Visual

Gasoline Value

Ash in flour
Acidity.PH
Lactic Acid

Very Hard
Granular

Creamy
2.20
«85
6.55
«319

Crude Protein

in Wheat
in Flour

11.41
10.57

Gluten Quality

Index

Reference No.
Fermentation
Proofing Time
Water Absorpt
of Flour

vyolume of Loa

Color of Crumb

2.96

2
58.2
2.1
10.9
70.8
69.5
275
Soft

Soft

White

1.29

« 50
6.54
0333

11l.18
10.16

2.06

3

58.0

1.5

10.8

71.1

70.0

271

Soft

Very Soft

White

1.29

«48
6.58
«310

10.25
9.50

2.25

Italian Wheats: Baking Properties

1
Time 121
52

ion
64.8
£ 1,620
75

2
106
54

5340
1,769
81

3
107
53

52.2
1,727
85
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5b Italian Wheats: Baking Properties
(Continued)

Grain of Crumb 57 54 70

Texture Fair Poor Poor

Shade very,very creamy Creamy Creamy

Color Brown Light brown Light Brown

Break and Shred Poor Poor Poor

Bread per barrel

Pounds 305 285 282

The durum wheats showed satisfactory mill-
ing qualities, although their protein content was lav. This
lack of protein showed itself in the weakness of the flour,
which produced a loaf with a very small volume and inferior
texture. The average milling and baking quality of the red
and white wheats were about the same. Good yields of flour
were obtained, but the flour was lacking in strength. The
volume of loaf and water absorption was low, and the bread
was of inferior texture, and break and shred. It is there-
fore evident that while Italian wheat gives satisfactory results
when milled, there is very little domesticaly grown wheat that
does not need to be strengthened before it can produce good
flour.

Germany is another country that imports large
quantities of wheat. ©She imported an average of 79 million
bushels of wheat during the years 1924-25 to 1928-29,(4).
During the same period, she grew domestlicaily some 113 million
bushels of wheat. Thus about 40 per cent of the wheat consumed
in Germany is imported from abroad. German wheat is mainly soft
red winter wheat. Some spring wheat is grown in the Northern
districts, the amount depending on the c¢limatic conditions.
The following tables describe the properties of German wheats

analyzed. (5)

(4) Wheat studies V112 pp. 267 and 273
(5( Tech.Bull 197 p.l1l20
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6B German Wheats:; Description and Characteristics
Ref- ©No.of Class Grade Dock- Test Ker- Dam- Foreign
ere- samp- age Weizht el aged Material
nce les % per Text- Ker- other
No. Busihiel wure nels than
Pounds % % Dockage
0
1l 2 Hard Red 3 darker o 94.6 57.6 3.5 .0
Spring Northern
Spring
2 4 Soft Red 3 Red
Finter Winter .0 57.2 4.2 .0
German Wheats : Milling Properties
and Certain Chemical Characteristics
Reference No. 1 2
Test Weight 59.9 58.8
Moisture 11.5 10.9
Flour Yield
Sereenings
and Scourings 72.2 71.3
D.F. 70.8 69.6
Wneat per
barrel 271 273
willing
Characteristics Hard Sof't
Texture of flour Granular Soft
Golor:
Visual Bhite Slightly Creamy
Gasoline l.22 1.91
Ash in flour «55 «51
Acidity PH 6.38 6.49
Lactic Acid « 527 T 413
Crude Protein
in Wheat 13.79 9.68
in Flour 12.55 8.57
Gluten Quality
Index 2,04 2,05
German “heats: Baking Properties
Reference No. 1 2
Permentation Time 140 133
Proofing Time 47 60
ater Absorption 64.1 54,6
Volume of Loaf 1,870 1,755
Weight of LoakX 512 490
Colour of Crumb 86 82

Grain of Crumb 88 79
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78 German Wheats: Rakin- Properties(Continued)
Texture of Crumb Fair Very Poor
Shade of color of

crumb Light creamy very creamy
Color of Crust Brown Light Brown
Brealkk and Shred Good Very Poor
Bread per barrel

of flour.Pounds 295 282

The German wheats displayed good milling properties.
Their protein content was very high ( the average for soft red
winter wheats shown in the table was lowered by ohe poor sample).
They were, however, almost all deficlient in baking strength. The
volume of loaf was rather small and the texture and bread and
shred were unsatisfactory in the case of most of the samples.

The United States Bulletin "Milling and Saking Qualities of World
Wheats" statéSB" As far as baking performance is concerned, German
Wheats resemble in a marked degree English-grown wheat". In other
words, a large proportion of the German wheat is not of sufficient
strength by itself and needs to be strengthened by admixtures of
imported wheats.

Although France imported less than 5 million bushels
of wheat during the crop year 1929-30, this can hardly be regarded
as a normal or permanent level of imports for that country.

Her average net imports for the period 1924-25 to 1928-29,(7)
soméi;illion bushels, rank her as fourth amopg the wheat importing
countries of the world. Domestic production of wheat in France
averaged 280 million bushels for the same period. That is, France
imported about 14 per cent of the wheat consumed in the country.

Unfortunately, analyses of French wheat, similar to those of

wheats of other countries are not available, and so an accurate

(6) Ibid P 119
(7) Wheat Studies V11 2 P 167 and 173
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comparison can not be made. However, the following facts enable
us to obtain some idea of the quality of French wheat. A.H.Balley
(8) cites the results of tests made by Arpin and Pecaud in 1923.
He says, "Twenty of the 45 samples contained between 8.00 and 10.00
per cent of gluten, while only 5 contained in excess of 10.00 per
cent: All but one of the 45 scored lower in total points than did
the Australian, Plata, and Hard Winter wheats with which they were
compared! The points were assigned on the basis of "the percentage
and characteristics of the gluten and the qualities of loaves
baked from a 60 per cent flour". I have learned through conversat-
ion with a French milling engineer that although a great variety
of wheats is grown throughout France, they are all bread wheats
(triticum vulgare), and would be classed as soft wheat. The French
wheats are universally admitted to be weak wheats. We have further
proof of their weakness from the fact thet French millers have
protested vigorously against the recent govermment regulations
compelling the millers to use a minimum of 90 per cent domestically
grown wheat in their mill mixes. The following extracts from a
French periodical (9) illustrate the same point: "Aussitot apres
la guerre on a cherché surtout la quantité aux ddpens de la
qualité .... Le résultat fut atteint, gréce & des blés qui ,,,,,
fournissent un rendement abondant ....{mais) sont peu riches en
gluten! "Dans la pratique c'est surtout aux blés de Manitoba
qu'on s'est adressé ....(pour) faire appel... aux blés de farcel
It is therefore evident that the French wheats are deficient in
baking strength, and are accustomed to rely upon Manitoba to over-
come this deficiency.
(8) The Chemistry of Wheat Flour

(9) L'Illustration 14 Mar.1931 p.317 Lecoqg; Farines et Pains
d'Hier et dtAujourdthui.
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Although Belgium 1is a small country geographically,

it is the most densely populated country in Europe, and depends
to a great extent on imports for its wheat supplies. Average
imports (10) for the period 1924-25 to 1928-29 were over 40
million bushels per annum. The average amount of wheat grown in
Belgium during the same period was about 15 million bushels per
annum. She therefore imported some 73 per cent of her total
wheat requirements. In the case of Selgium, therefore, as in the
case of Great Britain, large imports of wheat are made annually
irrespective of the quality of the domestic crop, and the amount
that may be needed to be blended with the domestic crop must
necessarily form a small part of the total importse.

Belgian wheat is generally fall sown. White wheat is
grown extensively, and the rest is mostly soft red winter. The
following tables give the properties of the Belgium wheats analyzed(1l)

Belgiun Wheats : Description and Characteristics

Ref-  Sam- Class Grade Dock- Kern- Test Dam- “oreign
ere- ples age el ‘Yeight aged ¥aterial
nce Anal- % Text- per Ker- other
No. yzed ure bushel nels than

% Pounds % Dockage %

1 3 Soft red 2 Red 2 58.6 2.9 .0
Winter Winter
2 S White 2 Soft
Whi te D 40,8 58.4 2.2 0

Belgian Wheats: Milling Properties and Certain
Chemical tharacteristics.

Reference No. 1 2
Test Weigh'b 5902 59.0
Screenings and

Scourings removed 3.0 3.0
lioisture 9.9 97

(L0) Wheat Studies V1l 2 Pp.167 and 173
(11) Tech.3ull.l97 p.1l00
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108 Belgian Wheats: iilling Properties(Continued)
Flour Yield

S.S 71.0 71.0

D.¥. 69.0 69.2
Wheat per barrel 273 271
#11ling Character-

istics Soft Sof't
Texture of flour Very Soft Soft
Color of flour

Visual White white
Gasodine 1.02 1.32
Ash in flour «52 v s 54
Acidity PH (Not Given) (Not Given)
Lactic Acid « 380 «415
Crude Protein

in wheat 9.09 8.64

ih flour 8.31 7.51
Gluten Quality

Index (Not given) (Not given)

BELGIA N WHEATS: Baking Properties

Reference No. 1l 2
Fermentation Time 130 122
Proofing Time 49 50
Water Absorption 56.2 55.1
Volume of Loaf 1,625 1,595
Weight of Loaf 496 489
Color of Crumb 85 82
Grain of crumb 78 75
Texture of Crumb very poor

crumbly Crumbly
Shade of Color Creamy gray Creamy
Color of Crust Very Pale Pale
Break and Shred Very Poor Poor
Bread per barrel
of flour.Pounds 286 282

The Belglan wheats gave a good yield of flour

but the'flour produced had a low protein cmntent. The flour
| was very deficient in baking strength. It produced loaves
that had a small volume, were coarse in texture, and had a very
poor break and shred, and a poor color. In short, Belgian
wheats undoubtedly need to be blended with imported strong

wheats to produce satisfactory bread.
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The Netherlands may also be considered as a
wheat importing country of major importance. Her imports
for the yesars 1524-25 to 1928-29 were about 29 million (12)
bushels a year. Domestic production in the Netherlands
averaged some 6 million bushels a year during the same period.
The amount of wheat imported into the lNetherlands was therefore,
over 80 per cent of the total amount consumed; and, as in the
case of Great Britain and Belgium, the amount importeéd would
be influenced more by the quantity than the quality of the
domestic crop. Netherlands wheat (13) is mostly sof t white
wheat of winter habit. Some spring wheat is grown in the north
mostly when winter wheat could not be sown or has been killed
by frost. The following tables show the characteristics of
Netherlands Wheat. (14)

Netherlands Wheat: Description and
Characteristics.,

Ref" NO.
ere- of Class Grade Dock-~ Kern- Test Dam~- Foreign
nece sam- age el Weight aged Material
No. ples % Text- ® T Ker- other
ure  bushel nels than
% Pounfis 9% Do ckage
0
1 1l Hard Red 3 red O 8.0 59.8 5.5 0
Spring Spring
2 1l Soft Red 3 Red 1 -—- 57.9 oD 0]
Winter Rinter
3 8 White 2 Soft o 39.9 5843 1.9 0
White

(12) Wheat Studies V11l 2 pp.l1l67 and 173
(13) Tech.Bull.l97 p.141l
(14) Tech.Bull 197 p.143
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12B Netherlands "heat: Milling Properties
and Certain Chemical Characteristics
Refenence No. 1 2 3
Test Weigh'b 6004 58.8 5905
Screenings and
Scourings removed 2.2 1.4 1.8
Moisture 10.4 9.5 10.4
Flour Yield
Cleaned and scoured 72.5 71.8 71.9
D.F. 70.9 70.8 70.6
Wheat per bbl.flour 267 °‘ 265 268
}Milling Characteris
tics Soft Soft Sof't
Texture very " very" Soft
Color Visual White Whi te White
Gasoline 1.61 1.60 1.85
Ash in flour « 47 .54 «50
Acidity PH 6.52 6.53 654
Lactic Acid o444 «454 «348
Crade Protein
in Wheat 10.18 8.03 9.55
in Flour 9.28 7.44 8.66
Gluten Quality
Index 2.14 2.83 2.16

Netherlands “heat: 3Zaking Properties

Reference No. 1l 2 3
Fermentation Time 89 94 101
Ppoofing Time 47 46 49
“dater Absorption 54.5 51.3 51.7
Volume of Loaf 1,640 1,580 1,670
Weight of Loaf 500 488 491
Color of Crumb 72 74 75
Grain of Crumb 34 32 34
Texture Poor,crumbly;poor crumbly; Poor
Shade of Color Creamy gray; Creamy gray; Creamy Gray
Color of Crust Light Brown Pale Pale
Break and ~hred Poor Poor Poor
Bread per barrel

of flour. Pounds 288 281 282

While Netherlands Wheat gave a good yield of flour,
it was strikingly deficient in baking strength. The results
as tabulated under baking strength, are uniformly poor throughout.
As a consgguence of this lack of strength, Netherlands wheat is
used to a great extent at home or in adjacent countries where it is

exported, in the manufacture of biscults and similar goods where
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the small percentage and wekdkness of the protein is not so
noticeable. U.S.Technical Sulletin No.1l97 states (15)
"This weakness is apparently recognized by the millers of
the Hetherlands as they import 30,000,000 bushels of wheat
from overseas for blending and mixing purposes". While some
of the 30 million bushels is imported to be mixed with
domestic wheats, most of it is undoubtedly imported to be
milled into flour containing little or no endosperm of
Netherland wheats.

The annual imports of Czecho-Slovakia from 1924-25
to 1928-29 include some 20 million bushels of wheat(16).
As the Czecho-Slovakian domestic production of wheat for the
same period was about 40 million bushels annually, the imports
formed about one third of the wheat used in that country. The
wheat grown in the country is mostly hard red winter (17).
Hard red spring is also grown but in smaller quantities. Only
two samples of Czecho-Slovakian wheat were analyzed at Washington.
Their properties are given in the tables below_(18).

Czecho-Slovakian Wheats: Description and
Characteristics.

Ref- To.of  Class Grade Dock- Ker- Test Dam- Fforeign
ere- Samp- age% nel weisaged iaterial
nce les Text- ght Ker-
No. ure nels g
1 1 Hard Red 2 Darker (¢ 76,1 61.8 2.3 0
Spring Jorthern
Spring
2 1 Hard Red 1l Hard Winter O 76,4 62,4 o4 0
“inter

(15) Ioid p.l42

(16) Wheat Studies V1l 2 pp.l87 and 173
(17) Tech.Bull.l1l97 p.l1l0%7

(18) Ivid. p«1l08
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Czecho-Slovakian Wheats: Milling Properties
and Certain Chemical Characteristics .
Reference No. 1 2
Test Weight 63.7 63.2
Screenings 1.1 «9
ana Scourings
Removed
HMoisture 10.5 10.0
Flour Yield
S. and S. 77.2 7367
D.F. 76.3 73.1
Wheat per barrel 248 260
Milling Character-
istics Hard Semi-Hard
Texture Granular Sof't
Color Visual
Gasoline Slightly Slightly
creamy Creamy
Ash in flour « 56 52
Acidity PH 6. 56 667
Lactic Acid 304 204
Crude Protein
in Wheat 12.18 10.08
in Flour 11.66 9.29
Proteins Quality
Index 2.05 2.39
Czecho-Slovakian Wheats -Baking Properties
Reference No. P 2
Fermentation Time 127 o7
Proofing Time 48 49
Water Absorption 59.3 54,8
Volume of Loaf 1,860 1,620
Weight of loaf 512 500
Color of Crumb 84 79
Graih of Crumb 52 42
Texture Poor Crumbly Poar
Shade of color Creamy Gray Ureamy
Color of crust Brown Light Brown
Break and Shred Poor Poor
Bread per barrel
Pounds 295 288

The Czecho-Slovakian wheats showed excellent
milling properties. They ylelded a high percentage of flour
that had a moderate percentage of ash, and a fair amount of
protein. Théy were noticeably low however, in baking streigth.
The flour had a low fermentation time, and produced a loaf of

small volume and of poor texture. Thus the Czecho=-Slovakian

wheats also proved to be of good milling quality but 4§finitely
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lacking in baking strength.

Greece imported an;amount of wheat approxim-
ately equal to the amount imported by Czecho-Slovakia, namely,
some 20 million bushels. (19). Domestic productions during
this period, 1924-25 to 1928-29, averaged 1ll.5 million bushels
o¥ about 55 per cent of imports. Wheat grown in Greece is mostly
of the winter habit. (20). A small amount of spring wheat is also
grown. The varieties commonly grown are durum wheats and soft
red and white winter wheats. The wheats described in the tables
are the results of the analysis of three samples of durum wheat,
and one mix ed sample conbtaining soft red and white wheat in the
ratio of one to five respectively.

Grecian Wheats: Description and

Characteristics.
Ref- Noe.of Class Grade Dock- Ker- Test Dams <“oreign
ere- samp- age nel Weight aged Material
nce les o Ker- other than
No. nels Dockage %
1 3 Durim. 2 amber 3 70.9 59.1 0.3 .6
2 1 White 3 Mixed «8 --- 87.1 4.0 I

Grecian Wheats: Milling Properties
and Certain Chemical Characteristics

Reference No. 1 2
Test Weight 60.2 5843
Moi sture 11.0 10.6
Flour Yield S.&S. 72.7 72.7
D.¥. 70.2 69.5
Wheat per barrel

of flour 271 273
Milling Characterist

ics Very Hard Soft
Texture Granular Soft
Color Visual Creamy White
Gasoline 1.80 .78
Ash in Flour .78 «47
(19) wheat Studiesg 2 p.p. 167 and 173
$30 %gch,sul 4138 Ji1i85P-P
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Gredian “heats: #illing Properties
and Uertain “hemical Characteristics (ontinued)
Acidity PH 6.63 6.63
Lactic Acid « 320 « 328
Crude Protein
in Wheat 11.62 12,13
in Flour 10.88 10.98
Gluten Quality
Index 3.24 1.46
Grecian Wheats: Baking Properties
Reference No. 1 2
Fermentation _
Time 135 136
Proofing Time 57 57
Water Absorption 61l.8 54,4
Volume of Loaf 1,540 1,880
Teight of loa® 513 496
solor of Crumb 70 86
Grain of Crumb 59 86
Texture Poor Foor,crumbly
Shade of Color very,very Light Ureamy
_ creamy Gray
Color of Vrust Foxy Brown Brown
Break and Shred Very poor Fair
Bread per barrel
of flourjpounds 296 286

The samples from Greece were of average
milling quality, and gave a good yield of flour. Their
Baking quality was inferior. The durum produced a loaf
of v ery small volume and poor texture and break and shred.
Flour milled from sample number 2 produced a loaf with a
small volume and a coarse textmre. In short, the samples
displayed average milling qualities but were deficient in
baking strength.

Switzerland is another European country that

does not grow sufficient wheat for domestic consumption. During
the period 1924-25 to 1928-29 her average imports of wheat were
about 16 million bushels and her average domestic production was
about 4 million bushels(2X) That is, Switzerland imported some

80 per cent of the wheat consumed 1in that country.

(21) Wheat Studies V1l 2 pp.l67 and 173
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About 95 per cent of the wheat grown in Switzerland is winter

wheat (22). The Wheat is mostly of the soft red winter class. A

small amount of club wheat is also grown. The samples tested

showad the followlng properties. (23)

Swiss Wheats: Des

cription and

Characteristics .
Ref- No.of Class Uprade Dock~- Ker- Test Dam- <foreign
ere- sam- age nel weight aged material
nce ples " per Ker- other
No. bush nel than
el " Dockage%
pounds

1 1l Hard Red 1 Dark North- O 82,8 59.1 2.0 0.0

Spring ern Spring
2 8 Soft Red 2 Red winter

Winter @ ---- 60.4 1.3 0.0

Swiss Wheats: Mil
and Certain Chemi

ling Properties
cal characteristics

Referance No. +
Test Weight 60.8
Screenings and

scourings removed 1.9
Moisture 9.5
Flour S.and S. 70.9
D.F. 69.5
Wheab per barrel

of flour 269
Milling Character-
isties Soft
Texture Soft
Color Visual White
Gasoline «91
Ash in Flour «60
Acidity PH 632
Lactic Acid «480
Protein in

wheat 12.65
in flour 11.87
Gluten Quality

Index 1.76

(22)
(23)

Tech.Bull. p. 171
Ibid. pp 172 and 1%.

2
6l.1

1.9
10.6
71.7
7043

269

Soft
Sof't
Slightly Creamy
1.64
52
6.48
<031

10.52
9.78

2.08
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Swiss Wheats: Baking Qualities
Reference No. P 2
Fermemtation Time 110 106
Proofing Time 56 49
Water Absorption 55.8 54.7
Volumeof Loaf 1,890 1,642
Weight of Loaf 503 501
Color of Crumb 80 76
Grain of Crumb 66 38
Texture Fair,crumbly Poor
Shade of color Creamy Very Creamy
Color of Crust Boown Light Bpown
Break and Shred Poor Poor
Bread per barrel
of flour 290 288

The Swiss wheats showed good milling properties.
They gave a good yield of flour with a fair percentage of
protein, and required only 269 pounds of wheat to produce
a barrel of flour. However, they were low in baking qualities,
especial 1y the soft red winter wheat. The latter had a short
fermentation time, a very small volume orf loaf, and a poor
texture and break and shred. In short, the Swiss wheats,
like many other European wheats, had good milling properties,
but were decidely lacking in strength.

Austria is the only other Eyropean country

whose imports of wheat averaged over 10 million bushels
annually from 1924-25 to 1928-29. (24). Her imports during
this period were about 15.5 million bushels, and her domestic
crop averaged some 1l million bushels, or 41 per cent of her
total consumption per annum. The only positive information
I could obtain about Austrian wheat was from Percival (25)
He describes a form of the variety triticum lutescens,
Gneisendorf which is grown in Austrla. It is a sem&-flinty,
late-maturing red wheat, probably of winter origin,and resembles

(24 )Wheat Studies V1l 2 pp.1l67 and 173
(25)J.Percival -Tie itheat Plant p.295
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English White St®maw Red and Danish wheats. Since the latter
two are very weak wheats, we may safely conclude that Austrian
wheat 1s not an exception to the general class of wheat found
in central Europe, and is very probably lacking ih baking
strength.

The remaining countries in Europe import such small
amounts of wheat, that it would not be very profitable to
consider them se?arately. These conntries are: the Scandi-
navian group, Norway,Sweden and Denmark, that imported an
average of sane 24 million bushels of wheat per annum from
1924-25 to 1928-29; the Iberian peninsula which raises very
large amounts of wheat, but is practically self-sufficing with
regard to wheat; and the post-war east-European states of
Poland, Finland, Estonia, Latvia, and Lithuania, which imported
a total of some 15 million bushels per annum duri ng the period
under consideration.

0f the Scandinavian countries, Norway imported
most of her wheat, 7 million bushels and raised only 600,000
bushels domestically. Sweden imported 8 million bushels, and
grew 13 million within the country. Denmark imported 9 million
bushels, and grew © million domestically (26). The wheat grown
in Norway is almost entirely hard red spring wheat. The Norwegian
wheats showed good milling quality, but were very weak. The
loaves baked had a small volume, poor color and a very coarse
texture and grain of crumbs(27). In Sweden, both spring and
winter wheat is grown. The spring wheat is of the hard red
variety, while the winter wheat is also red, but is a soft wheat.

(26) S.U.WeSe V11 p-p¢16'7 and 173
(27( Tech.Bull.l97 p.l45
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The spring wheat was superior to the winter in milling
and baking quality, but both showed very poor baking
quality, being decidedly inferior to the wheats of the
same class grown in Horth America (28). Wheats grown

in Denmark are winter wheats and belong mainly to the soft
red class. Like many other European wheats, Danish wheat
gave satisfactory milling results, but showed a marked
lack of baking strength. This is borne out by the fact
that most of the wheat grown in Demmark is not milled, but
is used to feed livestock (29).

Poland grows about 55 million bushels annually
and imports about 6.5 million bushels (30). Her imports
formed some 12 per cent of her total consumption. Polish
wheats are mostly fall sown bread wheats (31). Some durum
and spring wheat is also grown. White wheat is the class
most commonly grown, although Swedish red wheats are also
popular. The winter wheats are soft wheats. Of the samples
received at Washington, only one was a bread wheat of winter
habit. This sample had a rather high test weight per bushel
and gave a yield above the averase for white wheat. The
baking results were fairly good. The volume of loaf and
yield’of bread was low, but the loaf produced was of good
grain and texture. Judging from this and from the fact that
the "summers are almost always too wet for wheat culture"
we may agree with the conclusion stated in Bulletin 197
that "it would appear that Polish wheats should be blended
with imported wheat to regulate their baking quality".

(28) Tech.Bull 197 p.l70
(29) Tech.Bull 197 p.l09
(30) Wheat Studies V1l 2 pp.l67 and 173
(31) Tech.Bull.l97.p.148
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Finland imports most of her wheat. Her domestic

production is about 1 million bushels, and her imports are
about 5.5 million bushels (32). I could find no description
of Finnish wheats and so they are omitted from this discussion.
As they are grown so far north, they are probably spring wheat
and probably resemble the Russian spring wheats described in

the previous chapter.

Estonia produces about 1 million bushels of wheat
annually, and imports an approximately equal amount. Both
hard red spring and soft white winter varieties are grown.
Latvia now produces over 2 million bushels of wheat and the
amount @ oduced is increasing steadily. Her imports average
slightly less than 2 million bushels, Hard red spring and
soft red winter wheats are usually grown in Latvia. Wheat
production is also increasing in Lithuania. Over 10 million bushels
were grown in 1930. The chief variety grown is soft white
winter. BSoft red winter is also growne. Lithuania is practically
self sufficient as far as wheat is concerned. The wheats of the
three countries were similar in their milling and baking
properties. The samples showed average and above average milling
qualities, but were all decidedly poor in baking quality.
Bulletin 197 (33) states:"™ The wheats of Estonias are similar
to those of Latvia, Lithuania, and Poland, in that they need
extensive blending with stronger wheats to improve their baking
quality".

(32) Wheat Studies V1l 2 pp.l67 and 173
(33) Op.Cit.P.118
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Having now considered the wheat-importing countries

within Europe, we may pass on to the ex-European countries.

Of these, we need only consider China, Japan and the Union

of South Africa, for the reasons enumerated elsewhere (34)e

Since the war Japan's imports of wheat have increased

enormously. Her imports now average (1924-25 to 1928-29) some

16,5 million bushels per annum (35).

Japan's domestic product=-

ion during the same period was about 38.5 million bushels each

year. Imports into Japan were therefore 30 per cent of the

total domestic consumptione. Indigenous Japanese wheats are

mostly red and white bread wheats of spring and winter habit (36).

A small amount of durum and club wheat is also grown.

The

following tables describe the Japanese wheats tested (37)

Japansee Wheats: Description and

characteristics
Ref- No. Class Grade Dock- Ker- Test Dam- Foreicen
ere- of age nel Weight aged i.aterial
nce Samp- »  Text-per Ker- other
No. les ure Bushel nels than
%  Pounds ;  dockage %

1 4 Hard Red 2 Northern 0 59.1 58.8 9 0

, Spring Spring

2 2 Soft Red 1 red winter O  ---- 60.4 3 0

Tinter
3 1 White 1 Hard White O 97.8 62.9 .0 0
4 1 White 3 Sof White O 67.6 6l.1 4.9 0

Japaneee Wheats: iiilling Properties

and Certain Chemical Characteristics

Reference No.
Test Weight 60.
Screenings and
Scourings removed 1

oo W oK

Moisture 1l1.
Flour Yield

Basis S & S 67.
D.F. 66.
Wheat per

barrel flour 288

(34) vide Infra P.

2
62.2

l.2
12,5

69.6
68.8

282

(35) Wueat Studies V1l 2,pp.167 and 1

(36) Tech.Bull. 197 p
(37) Ibid p. 198

«197

)
6344

1.9
11.5

75.%7
74,3

258

73

62,

L 4

KWW OO, O

1
9
4.
Se

7
7
256
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Milling Characteristics Sof't Soft Soft Sof't
Texture of Flour Soft very " Sof t Soft
Color Visual White S.C¥ White  “hite
Gasoline Value 1.41 1.71 l1.15 1.21
Ash in Flour .46 «46 .51 .60
Acidity of wheat PH 6.46 6.40 6.49 6.42
Lactic Acid e 342 e D39 e 344 «405
Crude Protein in

Wheat 11.43 9.96 10.90 11.33
Flour 10.26 8.90 10.04 10.46
Gluten Quality Index 2.08 2.30 2.00 2.12

Japanese Wheats: Baking Qualities

Reference No. 1 2 3 3
Fermentation Time 112 124 107 107
Proffing Time 57 60 57 45
Water Absorption 53.8 55.6 51.0 54.4
Volume of Loaf 1,868 1,895 1,880 1,540
Weight of Loaf 494 500 494 498
Golor of Crumb 86 84 84 72
Grain of Crumb 65 79 62 11
Texture of Crumb Poor Poor Poor Very Poor
Shade of color of ‘
crumb Creamy Creamy Creamy  Ureamy Gray
Color of Crust Light Pale Light Light
Brown Brown Brown
Break and Shred Poor Poor Poor Poar
Bread per barrel
of Plour.P ounds 284 288 285 287

The results obtained from milling and baking
Japanese wheats varied considerably. The white wheats gave a
hizh yield of flour, while the yield of flour from the red
spring and winter was somewhat below the average. The soft
white wheat showed extremely poor baking quality. The baking
quality of the other samples was not satisfactory. The loaves
produced were rather small, and were poor in texture,grain, and
color. On the whole, Japanese wheats should benefit consider-
ably from being blended with imported strong wheats.

x
S.Ce - Slightly Creamy
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Due to the unsettled state of affairs in China,

it is dificult to obtain information about that countrye.

In the years 1928 and 1929, some 3,250,000 and 3,200,000
to
acres sown/wheat were harvested in Manchuria (38).

The average crop for the years 1927 to 1929 inclusive was about
55 million bushels (39). Technical Bulletin 197 (40) quotes
B.W.Whitlock of the Bureau of Agricultural Economics, who
surveyed the wheat situation in the Orient in 1924, as follows:-

"In China, soft red winter and white wheats
predominate. The wheat of the Yangtze Valley
is largely sof t red winter wheat. As a rule,
it 1s dirty, weevily, and heat damaged, and
sells for about two-thirds of the price of
imported wheat. The wheat of the Yellow
River valley and the Shantung peninsula is
largely white wheat of a vitreous nature.
It, too, is marketed in a dirty and damaged
condtion.

In Manchuria spring wheats predominate. They

are of moderate strength, resembling wheat

of the Pacific Northwest, but they are

extremely dirty wheats and are often smutty;

they mill into a flour of poor color and flavour.
They often carry an earthy odor, and for this
reason it is dangerous to use too high a prop-
ortion of Manchurian wheats in blending?

The Union of South Africa produced an average of

some 8 million bushels of wheat per annum from 1926 to 1929
ind usive (41). During that period pes imports averaged
about 5.5 million bushels annually (42). Over 75 per cent of
the indigenous wheat 1s grown in the Cape of Good Hope. The
classes of wheat grown in the Union of South Africa correspond
to North American Hard Red Spring, Hard White, and Soft Red
Winter (43). The following tables describe the classes of
wheat tested(44),

(38) International Yearbook of Agricultural Statistics.l929-30;P.144.

(39) Ibid p. 145 (41)International Yearbook of Agricult-
(40) Op. Cit. p.203. ural Statistics 1929-30 p.l145.
(42) Ibid p.269 (44)Ivid pp.1l84 et.seq.

(43) Tech.Bull.l97;p.l1l83
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Union of South African Wheats: Description
and Characteristics.
Ref- No. Class Grade Dock- Ker- Test Dam- Foreign
epe-  of age nel Wei- aged material
nce Samp - % Text- cht Ker- other
No. les ure per nel than
% push- % Doclage
el %
Pounds
1 5 Hard Red °pring 1 Northern .8 71.2 62.3 3.1 .1
Spring
2 3 SOft Red Wiﬂter 1l RBd Winter 04: - 6200 05 06
3 5 “hite 1 Hard White .8 89.3 62.1 5 .0

Union of South African "heats: iilling
Properties and Certain “hemical Characteristics

Reference No. 1 2
Test Welght

per bushel 6345 62.9
Sereenings and

Scourings removed 2.0 2e2
Moisture 1l.5 11.5
Yield S.& S. 70.3 70.9
D.F. 69.4 69.8
Wheat per barrel

of flour 276 275
Milling Characteristics;8&mi-hard Soft
Texture of Flour Soft Soft
Color of Flour Visual . ithite White
Gasoline Value 1.23 1.28
Ash in Flour «55 .52
Acidity PH 6 .47 6.49
Lactic Acid o272 « 330
Crude Protein in wheat 11.05 9.74
in Flour 10.26 8.95
Gluten Quality Index 2.25 2.36

3
62.9

2ed
11l.5
72.5
71.6

268
Semi-Hard
Soft
White
1.27
«53
6447
«356
10.93
10.23
2.39

Union of South African Wheats: Baking Properties

Reference No. 1l 2
Fermentation Time 137 141
Proofing Time 67 67
Water Absorption 63.5 5643
Volume of Loaf 1,828 1,770
Weight of Loaf 513 497
Color of Crumb 8l 82
Grain of Crumb 81 8l
Te®ture ofCrumb Poor Poor

3

141
61
59.8
1,810
506

81
78

Poor
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Union of South African “heats: Baking Properties (Cont'd)
Shade of Color of Urumb Creamy Creamy very Creamy
Color of Crust Light Brown Brown Light Brown
Break and Shred Very Poor Very Poor Very Poor
Bread per barrel of
flour 296 287 291

The wheats of all classes were surprisingly uniform
in their characteristics. They had a high test weight per bushel,
add gave excellent milling results, yielding a high percentage
of white flour with low ash content. The baking strength of all
the wheats were distinctly lower than similar American wheats.
The loaves produced were of small volume, and poor texture.
Mixing with strong wheat would undoubtedly improve their baking
qualitye.

e have now briefly examined the wheats produced in
the more important wheat-importing countires, and are prepared
to draw some conclusions from this survey. Before we do so,
however, a brief comment an the statistical adequacy of the
tables ziven above is necessary. Except in the case of Canada,
and the United States, the number of samples from each country
of each class of wheat tested, was in most cases, below ten,
and wery rarely exceeded twenty. The validity of drawing conclus-
ions about an ammual crop of millions of bushels, from so small
a number of samples, 1s therefore very doubtful. We may overcome
this objection if we present our conclusions, not as facts that
have been proven, but as likely indications of the truth.

The most conspicuous feature of this survey is the
uniform lack of bakinz strength amohg the wheats of the wheat-

importing countries. Although the milling properties of the
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wheats of these countries were usually quite satisfactory, they
produced extremely little wheat that could be describved as srong,
and by far the greater part of their wheat was definitely lack-
ing in baking strength. The reason for this prevalent lack of
strength lies in the fact that the strength of wheat and yield
per acre usually vary inversely to each other. On this point
Percival (45) says:-
" There is a strong positive carrelation

between mealiness and high grain yield-

ing capacity in the race of breadwheats

(TeVulgare). Varieties possessing

normally opaque grains are generally

slow growing wheats with a long veg-

etative period and adopted for culti-

vation in humid climates or on irrigated

land. On the other hand, those giving

a high proportion of flinty grains produce

less, grow and ripen more rapidly, and

are met with chiefly in regions having

a comparatively dry continental climate,

He goes on to say (46) "Although there are many exceptions,
the "strong" wheats generslly have red
grains with hard "flinty" endosperm, the
weaker types having paler red or white
grains with opaque "chalky" endosperm".

It is thus evident why North America and eastern Russia with

their continental climate produce a strong wheat with a

low yield per acre; while the European and Asiatic wheat-

importing countries, where the climate is more moist, and
where a high yield per acre is usually held to be essential,
produce weak wheats,

The relative importance of the lack of strength
in the wheat of a country, depends on the habits and customs of
its inhabitants. If these have become accustomed to eating large
amounts of white bread, then a lack of strength in that country's
wheat will mean a large import of strong wheat or flour.

(45) Op.Cit.p.20
(46) Ihld p.23
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On the other hand, if the inhabitants do not regard white wheaten
bread as a staple in their diet, if they are accustomed, for
example, to eat bread made of wheat mixed with rye, the bakers
will not find the same necessity for supplementing the indigenous
weak flours with stronger imported ones. However, although it may
be difficult to say how much strong wheat is needed, we can def-
initely determine a minimum of vheat imported into these countries,
which need not be strong, but merely good enough to form a satis-
factory flour unmixed. Thus, of the 225 million bushels imported
into the British Isles, 210 million bushels, at a very conser-
vative extimate are imported irrespective of the quality of
British wheat. In France (47) where 15 per cent may be regarded
as the usual maximum amount of foreigh wheat added to strengthen
domestic wheat, the imports of foreign wheat would be just about
sufficient to supply this percentage. Most of the imports ar
probably made for this purpose, in view of the French government's
disinclination to import more wheat than is absolutely essential.
If the Government regulation requiring millers to use 90 per cent
of domestic wheat remains in force, France will require an
average of some 30 million bushels of strong wheat in the future.
In the same way, if we arbitrarily assume an
admixture of 15 per cent of strong wheat to be added to weak
domestic wheats, we obtain a table like the one given below.
This table describes the probable maximum amount of strong
wheat needed by wheat-importing countries. The total is probvably
too high for various reasons. In the first place, 15 per cent
is rather high. Then there are various countries included in

the table, such as Japan and Egypt, that probably import no

(47) Opinion Expressed by French Milling Engineer.
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strong wheat whatsoever. However, the object of the table
is not to determine exactly how much strong wheat is need
by importing countries, but to arrive at a figure that may
be regarded safely as the maximum requirement for strong

wheat.

CTETTTVPOrEYVTY

Average Production; Imports; and Probable Requirements
of Strong Wheat of Various Countries during the Crop
years 1924-25 to 1928-29 (1 ). In millions of bushels.

Country Average Average Net Strong “heat Balance:
Production Imports Probably Required Filler Wheat

British Isles 5346 225.0 8.0 2170
Italy 211.2 83,7 3L.6 52,1
Germany 113.0 79.2 17.0 622
France 280.1 46.5 42,0 4,5
Belgium 14.8 40.3 2.3 3840
Netherlands 5.9 28,7 9 27.8
Czecho-Slovakia 40.9 20.4 6.2 14.2
Greece 11.5 20.1 2.3 17.8
Switzerland 3.8 16.2 .6 15.6
ScandinaVia 23.2 24.2 3. 5 20-7
Austria 10.7 15.5 1.6 13.9
Egypt 37.8 10.3 5.7 4.6
Poland 54.8 6.3 737 l.4
Japan S8.4 16.7 5.8 10.9
Union of South

Africa 7.8 6.1 l.1 5.0
Total 907.5 639.2 136.3 502,9

The table given above does not include all
countikies importing wheat, but omits very few if any countries
importing strong wheat. It is evident that even with the
liberal estimate made in the table, the average demand for

strong wheat, some 136 milllion bushels , is not very large.

(1) The first two columns are taken from Wheat Studies
Vil 2. pp. 267 and 273.
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On the other hand, Canada produced oer 60 million bushels of

Nose. 1 and 2 Northern Wheat in 1928-29 (2), a year when the
quality of Canadian wheat was well below the average. If
therefore, we add United Ssates hard spring and hard winter to
the Canadian supply, we see that a glut of strong wheats on the
world market is more likely to occur than a secarcity.

We may therefore conclude that Canada has neither a monopoly

nor a quasi-monopoly upon strong wheat. In other words, there is
not a sufficient discrepancy between supply and demand, actual

or potential, to enable Canada to influence the price for strong
wheat by artificially ontrolling its export. On the other mnd, this
does not mean that Canadian wheat has no natural advantage in
competing in the international market. Canadian wheat is undoubt-

edly the best wheat in the world, and should, other things being

equal, command a premium over the price of other wheats3 but, as
recent events seem to have shown, to insist on this premium when
"other things" are not equal may prove to be a dangerous policy.
Conclusions with respect to the wheat to the wheat-
importing countries must be similarly indefinite for there is no
absolute minimum of wheat that these countries must import.
However, in the ordinary course of events, a large part of the
136 million bushels of wheat will continue to be imported, and
we may expect the amounts of strong flour imported to lncrease
as the standard of living rises in these o untries, and finer,

whiter bread is demanded by the working classes,

(2) Report on the Grain Trade of Canada 1929, p.52



Changing Trends in Wheat Production and

Consumption.

Just at present, there seems to be a decided lack of
equilibrium in the world's wheat trade. Wheat prieces are greatly
depressed, and literally mountains of wheat have accumulated in
exporting countries, waiting t® be sold. In this chapter I shall
not assume the functions of a Mohammed, but shall merely trace the
shanges whieh brought into being the present channels of the wheat
trade, and attempt to appraise the position and importance of the

various factors imflueneing the international trade in wheat.

The present channels of trade along which the internation-
al movement of wheat takes place are very new. The abnormal state
of affairs during the world war brought them into being, and they
are very different from the channels that existed previously. %hus
previous to the war, the fdanr countries, Canadz, United States,
Argentina and Australia, supplied approximately 50 per cent of
Europets wheat imports. At present they supply over 90 per cent of
the Buropean imports (l). This great change in the source of
Burope®s wheat imports is the most signifiscant feature of the posat

wer development in the international trade in wheat.

How this came about can be briefly explained. Before the
war, Russia edported over 160 million bushels of wheat anmually

‘‘‘‘‘

(1) United States Dep't. of Commerce: International Trade in
Wneat and Wheat Flour p.l12
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(average 1909-1%) (1). The ocountries of the lower Danube Basin
(Fangary, Roumania, and Bulgaria) exported about 110 million bushels
during that period. 3hese two areas supplied Europe with large
guantities of grain and meat. The deficiency in supply was made up
by imperts from ex-European countries. But the situation is vastly
changed now, exports from the Danube Bagin have dwindled to some

35 (2) Million bushels while exports from Russia had almost ceased
entirely up to the end of 1929-30. The following table shows the
changes that have taken place among the wheat exporting countries.

Change in Export Situation (3)

Country Exports (in millions of bushelsa).
1909-14% 1924-29
Canada 95.6 309.5
Uniteé. States 110.0 li 80!
North America 205.6 484.0
Australia gﬁ.a 96.6
Argentina ° i l:ﬁo :2
345,.5 739.1
Inorsase 393.6
India
Danube Basin(¥) Gz.ﬁ(pre-war areakﬁk?‘
Rusgsia 16+.5 1
Total of last
3 countries 323 3 61.0 :
Decrease 262.3
Potal (inocluding
sountries not shown) 671.5 78%.0
Net Inereass : 112.5

(1) Wheat Studies V1l.2. p.l173
(2 Ibid p.173
(2 Ibid p.173

The exports of the pre and post war countries in the lower
Danube Bagin are not striotly comparable but a rough com-
parison between the two may be made.
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. It is thus evident how new the situation really is.
Previous to the war Canada's average exports of wheat (and flour)
were less than the amount consumed domestically. Now she is the
foremost wheat exporting country in the world. Her domestic pro-
duction and exports for the period 1924 to 1929 averaged 422 and
310 million bushels respectively(l). This enormous inerease in
production has been accomplished by a phenomenal expansion of the
acreage sown to wheat. Thus Canadats asreage increased by over 100
per cent, from about 10 million aeres in 1913 to over 23 million
acres in 1921. The rapid incerease in wheat acreage in North Amer-
ica and to a smaller extent in Argentina and Australia was due to
the stimulus given by the demand from the European Allies who found
their supplies from eastern Europe suddenly cut off at a time when
their own production was shrinking due to lack of man power. At
present Cenada's wheat acreage is slightly below 25 million acres(2).
It is an axiom about farming that while the acreage sown to a cer-
tain orop can be incereased easily under the stimulus of high prices
the reverse is far from true, and so we cannot expect the wheat
acreage in Canada to be diminished very rapidly even though low
priees prevail, and Canada will probably remain one of ths world's

greatest wheat exporting countries for some time to come.

The position of the United States is somewhat different

(1) Wheat Studies V1l.2. pp.l167 and 173
(2) Ibia p.165
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from that of Canada. Her exports increased, during the period
oeonsidered, from 110 to about 180 million bushels. A% the same
time her domestiec production ileoreased from 690 to 33 million
bushels (1). %The inorease in wheat acprsage in the United States
was made under the stimulus of inflated prices and thus the farms
and farm implements were capitalized at abnormally high prices.
Many wheat growers in the United States were in difficulties even
before the spectacular fall in wheat prices in 1930 toek place.
As a consequence the United States government is attempting to
eliminate exports of wheat from that country and then raise the
internal price to a figure that will be more satisfactory to the
farmer. Other sShemes of artificially stimulating the price of
wheat in the United States have broken down because of the ex-
port surplus that had to be sold in the world market. It is
significant that in spite of all the efforts of the United States
Government there has been no material reduction in the wheat

aO'rwge I’

The increase in Argentine exports, as shown in the table
above of some 80 per cent has been accompanied by an increase of
some 93 million bushels in domestio production, from 147 to 240
million bushels. It will be seen that about 75 per cent of the

inereased production was exported while the remainder was consumed

()l) Whaa'é Studies V1l.Z2. bp. 167 and 173
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within the country. Argentine land that is brought under the
cultivation is usually taken from pasture areas, and since the
land once brought under cultivation cannot be reconverted into
pasture land within a short time, the Argentine wheat asreage can-

not be reduced very easily.

Anstralian wheat orops inoreased from a pre war average
of 90 million bushels to 144 million bushes (1), an increase of
5% million bushels of which some 4O million bushels were exported.
Acoording to Baker (2), nearly half of Australia's cultivated land
was in wheat (1925) and he prediocted a decline in acreage to 30 per
cent of the total. However, as he estimates that Australia could
produce a maximam of over 400 million bushels of wheat, this de-
eline would probably be relative and not absolute. We may, however,,
expect that even if favorable conditions were to exist, Australiat’s

wheat acreage would not expand very rapidly in the near future.

The decline of India's exports by some 40 million bushels,
wag acoompanied by a slight inorease in wheat aoreage and a decrease
in the average size of the orop harvested from 352 million bushels
to 328 million bushels (3). The decline in exports is much greater
than the averages indiscate. For at present Indiats exports of
wheat are very irregular and in 3wo years since 1920 imports of
wheat into India exceeded exports by a large amount. This is not

(1) Wheat Studies V1l.2. p.167

(2) Economic Geography Vol.l.1925. O0.E.Baker: The Potential Supply
of Wheat

(3) Wneat Studies V1l.2. pp.Jb5 and 167.
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surprising, since India, with a population more than twiee that of
the United States (1) produced less than half the amount of wheat
grown in the United States (2). It is therefore probable that
India will cease to be a wheat exporting country in the near future
and become a wheat importing country.

The countries of the lower Danube Basin have seen their
exports of wheat dwindle to almost one third of the ﬁre war level
(the post war States are not strictly ocomparable with the pre war
States, but if the area is taken all together a rough comparison
mey be made). In the first place,there has been a distinet shrink-
age in the wheat crops raised from a pre war average of 330 million
bushels to a post war average of 287 million dbushels(3). Before
the war exports from the Danube Basin came mostly from Roumanis
and Hungary. Roumania then exported over 70 per cent of the wheat
available for consumption (4). This very high percentage of ex-
ports was due to the fasct that more than half of the wheat wes growmn
was produced on large estates mainly for export, and because the
peasants subsisted largely on corn and used wheaten bread to & very
limited extent (5). These conditions also prevailed in Hungary,but
to a more limited extent. After. the war,conditions changed com=-

(1) International Year Book of Agricultural Statistics.1929-30.
p. b et. Bseq.
(2) Ivid. p.l%#3 et.seq.
(%) Wheat Studies V1l.2. p.l168
E} Wheat Studies V1. b5.p.261.
Ivid. p.261.
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Pletely. The percentage that exports formed of the available
surplus of the whole region fell from 40 to 16 per cent. %hus
in spite of the fact that Roumanian territory was more than
doubled after the war, her exports of wheat fell from 53.4 to
8.2 million bushels. Similar deoreases ocourred in the other
Danubian sountries but to a smaller extent. %his decrease was due
to the break-up of large estates and the redistribution of the
land among the peasants in Roumania. Small holdings in the other
Danubian sountries were also inereased. As & result of the
psasants? more ‘inefficient methods of cultivation the yield per
aore diminished considerably and the total produstion def#lined.
At the same time domestic consumption of wheat has increased. These
factors caused the great diminution in exports. With regard to
the future it does not seem probable that the Danube Basin will re-
&ain its pre war position as a wheat exporting country. Practical-
ly all the land avallable for cultivation is being used now and
any inerease in yield per acre will probably be offset by an in-
erease in the industrial population which is wheat consuming.
(1) The Wheat Studies state, with regard to this problem:

¥In Short, the outlook for exports is obscurs

because one cammot anticipate whether recovery

of yield is likely to advance more rapidly

than populati on growth and shift to industrial-

ization, with concomitant increase of domestic
consumption of wheat."

(1) Op.cit. V1.5. p.270
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Bhe greatest change in the pre war situation is the dis-
appearance of Russia from the export market. At the same time this
change is the most easily explained. The advent of the Soviet
Government in Russia marked the disappearance of the great landed
estates. However, as the confisecated estates were divided up among
the landless classes, the average size of land holdings in Russisa
was inoreased by very little between 1917 and 1919 (l). The Soviet
Government was from the first unsympathetic to the peasant, and
such episodes as the foreible seizure of the peasants® surplus
erops in 1918 and 1919, and more recent attempts at foreible col-
lJectivization of all lahd holdings have made a great proportion of
the peasants suspicious of the Soviet regime. On the other hand
voluntary collectivization has made great strides recently, and the
state has begun to develop large farms under its own control. At
the same time the government is making strenuous efforts to intro-
duce the most modern agricultural machinery throughout Russia. As
a result, production of wheat in Russia, which had fallen to almost
half the estimated pre war average of about 760 million bushels by
1923, began to inerease rapidly. By 1927 the pre war level was
surpassed, and the 1930 erop reached the amazing level of 1,157
million bushels (2) of wheat, an increase of %10 millfon bushels
over the 1924-28 average, and of 455 million bushels over the pre-

(l} H.S.Patton. The World's Wheat Trade. p.27
(2) Wheat Studies V1l.2. p.167.
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vious year. The Soviet Government have also announced their in-
tantion of increasing their wheat acerage so that the 1931 erop
will exceed that of 1930 by 400 million bushels. If this is done,
it will mean an inorease of production in two years of 855 million
bushels of wheat, an amount greater than the total international
trade in wheatt Russia has already signalled her return to the
international wheat market during the present crop year by "dumping!
large amounts of wheat in European ceountries, to the detriment of
the other wheat exporting countries. The whole situation hinges on
whether Russia will be able to export large amounts of wheat. Pre-
vious to the war, the ares inceluded within present Soviet Russia
hed a population of 144 million people (1) and had a surplus (ex-
clusive of exports) of some 605 (2) million bushels. This would
mean a per oapita disappearance of 4.2 million bushels (making no
allowance for seeding ets.). The present population is 158.5
million. If, therefore, we make the same allowance for{3) per
sapita disappearance, namely 4.2 bushels, we obtain 665.7 million
bushels as the domestic requirement. It is therefore evident that
in spite of the probable inereased domestic consumption that will
follow the industrialization of Russia, she will have a large
surplus of wheat to export, and if wheat production astually is
raised to 1,500 million bushels per angum, the surplus will be

enormous. There can be no question about Russia having the available

%

(1 International Year Book of Agricultural Statisties.l1929-20.p.2.
(2 Ibid. pp. 143 and 265.

(3) Ibvid. p.2.
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land to sow to this inoreased acerage. Baker (1) calculates that
if 30 per cent of the land physically available for wheat in
Agiatioc Russia were devoted to this crop, and the yield raised to
15 bushels Per acre, this region could produce 1,400 bushels of
wheat, an inorease of some 1250 million bushels over the pre war
output. At the average yisld per'aore in post war Russia, 1l
bushels (1924-28), %0 per cent of this area eould produce some
1,000 million bushels, or 850 million bushels above the pre war
level. We cannot doubt, therefore, that if conditions ceontinue
as they are at present, Rusasia can, if she wishes, become the
largest wheat exporting country of the world (provided that wheat
importing countries do not place embargoes on Russian wheat). We
mast also remember in this connection that exports of Russian
wheat are not influensced by the price in the way exports fronm
other countries would be. The position of the Russian exporters
of wheat is somewhat similar to that of the United States
Federal Farm Board. In each case they have wheat to sell at the
best price they can get for it, but this price need not necessar-
ily cover the cost pf preduetion.

The changes in the European import situation from pre
war days were not considerable. The importing eountries of
Burope (i.e. Europe exclusive of the lower Danube Basin and Russia)
gsuffered a defline in the domestic produetion of wheat of & per cent

(1) 0. E. Baker, Economic Geography Vol. l. 1925. p.U6
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at the same time their imports increased by 13.4% per cent. The
net result was a diminution in total wheat consumption of O.4
per cent. This diminution in consumption took place in spite of
an increase of 5.9 per cent in the population of the area under
congsideration, from 1913 to 1929. The following table shows the
changes graphieally.

Approximate Changes in the Consumption of

Wheat in Europe (1) (ex Russia and Danube Basin).

1909-1913 ine. 1926-1929 ine. Change Percentage
000,000 omitted 000,000 omitted 000,000 Change %

omitted
Population + 5.9
Produstion 1,1 3.7 bu. 1 072 Z bu. -5%24 bu. -7.3
Net Imports 52 .9 " .Z IV Fl3.
Consumption 1,707.6 ,700.9 " 7" 0.4
Consumption per
capita(bushels) L 4.57 -.27 5.6

There is therefore & slight, but distinct, decrease in
the consumption (disappearance) of wheat in Europe. This teAd is
more noticeable in some countries than in others. The table below
shows the changes that have taken place in the more important

wheat importing countries.

(1) This table was prepared from data on populdion, production
and movement of wheat, given in tables 1, 52, 102, and 103
of the International Yearbook of Agricultural Statisties.
1929.3%0.



Country

British
Isles
France
Germany
Italy
Belgium
Nether-
lands
Switzer-
land
Aystria
Greece
Scan-
dinavia
Japan
Egypt
Union of
South
Africa
Brazil
Czecho~
slovakia
Poland

Changes in the Consumption o€ Wheat in

[ 2 C.

Important Wheat-Importing Countries.

(1)

¥ - Includes pre war areas.

; - Not comparable with post war imports.

1909~-13 1924-29
000,000 omitted 000,000 omitted

Popu- o- BNet Total Yopu- Pro- Net Total Change
lat- duc- Imp- Con- lat- Aduec- Imp- Con- in Con-
ion tion orts sump- ion tion orts sump- sump-
tion tion tion %

45.9 59.6 217.7.277.3 U48.8 53,6 225.0 278.6 047
9.8 325,6 4;.& 172 41.3 22&33.1 46.5 226.6 - -
Lol S, BIRZE RIS -
50., 09 «0_2 ° . . 2o . - -
37.6" 14.9® %3.21 ?? s.? 14.8 43.-3{ 55.?. -15.4
6.2 5.0 22.6 27.6 7.8 5.9 28.7 34.6 $25.4
<9 .3 16.9_20.2 4.0 .8 16.9 20, + 2.
2%02 1202 m.g; - - 6.7 18.7 15.; 26.% "' '5'
08 1603 6.9 - - 602 1105 2001 3106 - -
10.9 13.9 11.4" 31.3 12.5 23.2 24,1 U47.3  $61.1
55.1 22.0 .1 36.1 62.9 38.4 16.7 23.1 *H2. 8
12.1 33,7 .3 42,0 14,2 37.4 10.3 1 #lk4.5
6.2 6. 60 1206 09 ,08 6.1 l 09' 'klO.
2.6 1.? 20.; 22,2 1!-3.3 1.7 33.9 33.6 -;.73.3
- - 9 - - = - 14,6 40.9. 20.% 61l. - -
- - 2107 - - - - 3007 5"".2 6.3 610; - -



Country

British Isles

France
Germany
Italy
Belgium

Netherlands
S#itzerland

Austria
Greece

Scandinavia

Japan
Egypt

Union of South Afriecsa

Brazil

129,

Changes in the Consumption of Wheat in
Important Wheat-Importing Countries

(Continued).

1909=13%
Per Capita
Consumption
Bushels

1924-29 Change in
Per Capita Per Capita
Congsumption Consumption
Bushels

L

1]

* ®

MOWe MO} lm;F‘O&O\l It O

*

OONO | | N OO | O

Czechoslovakia - -

Poland

5.7 - 3
19 _
Z.l + 7.6
08 ‘2009
44 - 2.2
5ol @ .2
3.9 - -
3¢ 3.7
3. 23,
.Z ®z8.5
30 “50
108 "l 00
.96 + 6.6
02 - -
109 - =

The population figures, and the pre war pro-
dustion figures of Italy and Belgium are

taken from the International Yearbook of
Agricultural Statistios. The remeining figures
of Imports and Production are taken from Wheat
Studies V11.2. pp.167 and 173. Production
figures are for post war areas.



The gaps in the above table are due to the difficulty of obtaining
comparable statistiecs of pre war and post war areas. While such
statisties may be obtained with regard to produstion of wheat, it
is vietually impossible to revise the figures of imports and ex-
ports of the countries whose boundaries were greatly changed by
the war, so as to make them csomparable. The results obtained are
fragmentary. According to the table there have been substantial
inereases in cansumption in Italy, Scandinavia, Japan, and Brazil.
The increased consumption in Italy has been effected by increases
both in domestic production and in imports, although the pro-
portionate imerease in the latter was much greater. There has
been an undoubted increase in sonsumption of wheat in the Seandin-
avian sountries, production and imports have inecreased, especially
the former. The incorease in Japanese consumption has been ef-
fected largely through increased imports which quadrupled in this
period. Brazilian increased consumption was médde largely through
inoreased imports since very small amounts of wheat are grown in
that country. Xt is to be noted that with the exception of Italy,
all the increases in wheat consumption took place in minor wheat

importing countries.

Decreases in consumption were rather small except in the
case of Belgium and the Union of South Africa. The decreased con-
sumption in the former is rather remarkable although it undoubdbtedly
seems to have taken place. OChanges in consumption of the other

countries cannot be determined from the statistics at hand.



With regard to the whole question of consumption trend,
Wheat Studies (1), after making an elaborate survey of the

gsituation conoludes:

"It is elear that no substantial change in
the level of per capita consumption is under
way in the United States, the United King-
dom, or India, which with Russia, France and
Italy, are the world*s largest consumers of
wheat. In France, Spain and Canada, three
other large consumers, no tendency to change
in level of per capifa sonsumption is in
evidensce, though for France and Spain the
wide range of variation in the utiliz ation
figures might readily conceal important
echanges in the level....It is worthy of note,
however, that in the United States, the
United Kingdom, and probably in Canada also,
the post war level of per capita consumption
is appreciably below ths immediate pre war
level: in the United States and probably in
Canada about 10 per cent, and in the United
Klngdog about 5 per cent below the pre war
level.

Wheat Studies (2) continue:

"In no country do we £ind any striking tendency
-toward decrease in wheat produsction, even
relative to population growth....In about every
other country of Europe (other than the British
Isles and France where the tendency is downward)
the tendency is toward slightly expanding pro-

duction.®
We may no;v devote some attmntion to ex-European countries
that import wheat. According to Wheat Studies (3), four fifths of
the approximate 800 million bushels of wheat exported annually

(average 1922-23 to 1928-29) went to Burope. Of the remainder,

(i) Wheéé Studies V1. 10. p.U33.
(2} Ibid p.422
(3 Ibid p.425.



some 50 million bushels went to the Orient, 70 to 80 million
bushels went to Mexico, the tropics and Africa exclusive of
Egypt, and 10 million bushels to Egypt. These exports were
divided up as follows. The wheat imported by the Orient came
mainly from North America and to some extent from Australia, the
tropies and Mexieo were supplied by North and South America in
equal proportions. Europe's supplies originated two-thirds in
North Amerioca, one quarter in Argentina, one twelfth each from

Australia, and India and Russia and the Danube Basin teogether.

The group considered under the head of tropiecal countries
inelude most of the sountries withim the tropies exsepting India,
Mexico, and a few other countries in South America and in Afriea
for which statistics were not available and Brazil which has al-
ready been considered. The countries conside?ed here grew very
little wheat domestically and consumption figures practically
coincided with imports of wheat. The total population of the
countries consideredws about 180 million in 1926, while their
total consumption of wheat (1923-27 average) was 36.9 million
bushels per annum (l). PFhus their per capita consumption was only
about 0.2 bushels at this time. However, in such a large popula-
tion, a slight change in per capita consumption would mean a con-

siderable change in the total amount consumed. The following

(1) Wheat Studies. V1. 7. p.3Z41.
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table adapted frem a survey of the wheat consumption in the
tropics made by Wheat Studies (1) shows the consumption trends in

these regions. The countries are arsanged in fiye territory

groups.
Population, Total and Per Capite Wheat
Consumption in Tropical Countries.
Averages of 1909-13 and 1923-27.
Population July Total Consump- Per Capite Con- Percen-
1.,000 omitted +tion.Thousand sumption pounds tage
bushels of flour Change
1911 1925 in Per
Capita
Consump~-
tion
Asis 74,950 93,504 6,122 11,29 3.43 5.08 4#8.0’
Africa 54.210 60.885 1,692 2,552 1.31 1.76 +85.6
Central
and South

%meiica 14,370 16,450 5,975 8,117 17.46 20.72 +18.7
a8

Indies 8,300 9,625 10, 544 13,532 53.36 57.79 + 7.6
Oceania 113 go2 1,259 _1,3%7 TH.16 65.63  -11.5
Total 152,543 181,536 25,592 36,849 7.13 8.83  #23.8

or or
<164 .203
bushels Bushels
It is evident that there has been a marked upward tendency
in wheat consumption in these regions, especially in the first
three territorial areas. As far as ocan be Jjudged, these tendencies

will probably continue in the future. Wheat Studies state (2):

(1; Op.oit. V1.7. p.348
(2 Ibid p.349
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"It seems reasonable to suppose that the up-
-ward tendency of total and per capita con-
sumption in tropical countries in post war
years has been Que in large part to persis-
tent and deep-rooted causes. Possibly
these sauses include a widespread improve-
ment in the standard of living involving an
inerease in the total per capita intake of
food...(or they may) inelude displacement of
other cereals in the diet for reasons of
price or of preference. To designate the
causes involves a good deal of mere specu-
lation... Yet one may reasonably conclude
that the forees making for increased sonsump-
tion in tropioal countries are strong ones."
It remains, however, to plasce ths eonsumption of wheat"in the
tropics in its proper perpective. We have noted an increase of
about 35 per cent in total consumption in the Bropies in about
15 years, an absolute increase of some 9 million bushels. If con-
sumption were to increase at a slightly higher rate for the next
15 years, the increased amount of wheat consumed would be about
15 million bushels. The recent reduction, within a short time, of
the quota of indigenous French wheat to be used in mill mixes from
90 per cent to 80 per cent, 6an conceivably have a greatgr influene®
in the international trade in wheat in one year, than consumption

in the tropies would probably have in 15 years.

We may now turn our attention to eastern Asia and trends
in that region. The area here considered is Japan and China. The
most peculiar feature about the consumption of wheat in the Orient,
is the fact that a large proportion of the wheat used as food is
not ground into flour. Thus in 1922e23 (1), 67 per cent of the

(1) Wheat Studies V1.8. p.262
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wheat was oconverted into flour, 215 per cent was used in making
ssuces, 3.7 per cent was used as feed and seed grain, and practical
ly all the remainder was used as foods of various kinds. It must
be noted too that fuel for fire is scarce and rather expensive in
Japen and many parts of China. As a consegquence, baking, which is
rather wasteful of fuel, is not carried on in the homes of the
people but in bakeries in the large cities only. Yeast is also
difficult to obtain in Japan, due to the warm climate. These tweo
factors undoubtedly play a part in keeping down the consumption of
baked bread in the Orient.

In Japan and in southern (Gine wheat is regarded as a
luxury while rice forms the staple food in the diet. In northern
China and Manchurie wheat is the preincipal food while rice is the
luxury. Wheat Studies (1) state that the southern Chinese have
a prejudice against wheat because they dislike its flavour. However
there has been a steady stream of migrants from the wheat-consuming
north to the south in recent years, and the large number of soldiers
now existing in China are also wheat-consuming because the soldiers
are more easily fed by bread than by rice. These two large bodies
are increasing the amount of wheat consumed in southern China by
actual consumption and by example. The actual rate of increase in

consumption in Chine ocannot be estimated due to the lack of

(1) '.Gp; éit. V1.8. p.35l.
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relevant statisties. In Japan, while there has been a considerable
increase in the consumption of wheat, bread or wheat products oan-
not be regarded as ocoupying a very important place in the Japaness
diet. According to Wheat Studies (1) the per capita consumption

of wheat in Japan has more than doubled within the last fifty
years, while the incerease in rice consumption has been much smal=-
ler, but the consumption of wheat still remains about one tenth

of that of rice. Phis preference for rice be it noted, is
maintained in spite of the seemingly greater cost per calorie of
rice.than flour.

From the viewpoint of international trade the changes
were not of exceeding importance. There has been an incorease in
net imports of wheat and flour into Japan of some 12 million
bushels from 1909-14% to 192429, The preference for rice among
the Japanese seems to be firmly fixed, and there is no reason to
expect an unusual increase in the per eapita consumption of wheat
in Japan in the near future (2). If the inerease in eonsumption
continues in the future as it has in the past, it will probably
mean an increased importation of some 20 or 25 million bushels of
wheat in the next 15 years, for there is very little land in Japan
available for wheat or that is likely to be sown toc wheat in the
near future (3), and inereased consumption will probably be reflect
ed in inereased imports.

Op. oit. V1.8. p.369.
Ibid p.369.
Ibid p.3%3H3 et.seq.

e Lo Lo
W
Ws? S s



/3.

We cannot be so specific in discussing possible future
trends in China. f%That country is in a state of greater or less
disorganization. ILarge bodies of soldiers have, presumably, been
withdrawn from productive work, and the production of those re-
maining on the soil must have been seriously interfered with. It
is therefore natural to assume that China would be now importing
more food of all kinds than she would be doing normally. At the
same time, countries suffering such wars as China, usually witness
a decline in the standard of living after these wars have been con-
cluded. This defline would probably mean & correspondéng decline
in international trade, and would hardly be conducive to increased
imports of food. Such increased imports ceould easily take place
as relief measures or through the charity of foreign bodies, but
they would not become established as a permanent feature of inter-

national trade.

The statisties of China, such as are obtainable are as
follows. Wheat acreage in China was (1918) about 50 million acores
(1)« The amount of wheat harvested is not known but the yield per
aocre is stated to have been less than that in the United States,
because Chinese wheat is planted mainly in alternate rows with other

erops. If the yield was over 8 bushels per acre, China's wheat
crop for that year was greater than that of Canada. The average
imports of wheat and flour into China annually from 1909 to 1913
were about 200,000 bushels. China exported some 3.6 million

bushels of wheat, probably to Jepan to be milled, and imported an

amount of flour equivalent to 3.6 million bushels of wheat. In the
(1) Eoon.Geog. 1925. 1l P029'
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three years 1926 to 1928, she imported 3.3 million bushels of
wheat, and flour corresponding to 14%.% million bushels of wheat
annually. %The exact significansce of this inerease of imporis can-
not be determined for the reasons outlined above. We may there-
fore conclude that while the per capita econsumption of wheat in
China is probably incereasing, it is impossible to foretell how this

will affect Chinats international trade in wheat and flour.

We have now briefly surveyed post war trends in the pro-
duotion and consumption of wheat. We have seen that the greatest
changes in the supply side have been the decline of Russia, India,
and the Danube Bagin. While the decline of the latter two is very
probably permanent to a great extent, Russia has seemingly suffered
only a temporary eclipse and should soon be exporting wheat on a
greater sale than ever. To balance this decline, exports from
Canada, United States, Argentina, and Australia have increased
greatly. Of these countries, we may look to a decline only in the
United States, and possibly Australia to a small extent. Canade and
Argentina willprobably continue their produetion and their com-
petition.

On the import side we see that Europe still remains the
great wheat importing area. Wheat production in Europe is probably
inereasing, but at the most is inecreasing at the same rate as
population growth. In spite of all stimulation of Governments, pro-
duetion in Europe is steadily falling behind the demand of the
European population. Per capita consumption, on the other hand has



probably not increased, in all the major wheat importing countries
with the exception of Italy. We cannot say whether this is merely
& temporary regression caused by the war or is a permanent in-
fluence. However there seems to be & maximum amount of per capita
consumption of wheat{l), after this level is reached wheat is re-
Placed by other more expensive foodstuffs. Most of the middle and
west European countries seem to be cloase to this level, with the

notable exception of Germany.

Consumption in ex~European wheat importing countries
seems to be inoreasing rapidly. However, their total wvolume of
wheat imports is so small that the absolute increase in wheat ime

ports is not considerable.

In short, we may expect a small but steady inerease in the
wheat imports of Europe, and a more rapid but relatively unimportant
inoresse in ex-European imports. ?he exporting sountries could
approximately balance this rate of imports if Russia were to stay
out of the market. However Russia will probably not stay out, and
unless some international agreement to restrioct exports is reached,
we seem to be at the beginning of an era of low wheat prices and

cut-throat competition.

(1) of. Wheat studies II.%. "The Becline in Per Capita
Consumption of Flour in the United States," of which the
following extract (p.288) is illustrative: "The most
striking and signifieant characteristie of the shanges in
food consumption(in the United States) since 1919 is the
tendency to inoreased consumption of the more expensive
foods and to decreased consumption of the less expensive

foods." @The forces tending to bring this about are (p.292):

"Inoreasing prosperity,diversification of the diet
~deelining food oonsumﬁtion." sad



Chapter 6.
Summary and Conclusions.

We have now made a brief survey of the plase in the
esonomic sun of wheat in general and Canadian wheat in particular.
We have seen that bread occupies an important place in the white
man's diet. This position of bread is justifiable from the view-
point both of economies and of physiology. Bread is the cheapest
food & man can have; and, at the same time, is extremely useful in
the formation of a balanced diet, sinee it supplies a plenitude of
carbohydrates, and a smaller but important nucleus of proteins,
mineral matter, and vitaminee. ZFrance, with the greatest per capita
consumption of bread, has a very low priced diet. While such
nations as Great Britain, United States, and Canada will probably
decrease their per capita consumption of bread, the consumption of

other nations will probably increase.

The pre-eminent position of wheat as the staple cereal of
consumption is threatened, notably, by two other cereals: rye in
such European countries as Germanj, Russia, and the States adjacent
to the Baltis; and rice in the Orient. Rye is a very hardy ceereal.
It grows in places unsuitable by soil or c¢limate for wheat culture.
This in itself is a foree tending towards its conservation. Rje is
also a poor man's food. Rye bread is cheaper than wheaten bresd and
is therefore sonsumed by the poorer classes in preference $o0 it.
Apart from this, habit and tradition have established rye bread as
the staple bread for many people regardless of eponomie considerationﬁ

This is clearly seen in Horth America where rye bread is eaten by
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groups of immigrants and their descendants. Working in opposition
to these forfiles however, there is the strong feeling of revulsion
against rye bread in Europe mought about by war conditions. This
feeldhg is so strong that observers are unanimous in reporting a
shift in consumption from rye to wheaten bread. If this change
were to be rapid, imports into these countries might increase ap-
preciably within a few years. However, there is no sign of this
taking place in the near future, and the financial position of one
of the mast important of these countries, Germany, is such, that
an increase in imports of any kind is very diffieult. Rice, the
staple cereal in the Orient, occupies a more prominent position
there than does wheat in the West. It is the chief, and in many
places almost the sole article on the diet. Its main defect,

from an Occidental viewpoint, is that it cannot be baked into a
bread. Physiologically little would be gained by substituting
wheat for rice. However this substitution is taking place, al-
though wheat is still an unimportant foodstuff in rice eating
countries. There is also reason to believe that the potato will
be substituted for rice more rapidly than wheat. All in &ll, wheat
is making headway against its rivals rye and rice, but its pro-
gress against the former is so slow, and its total sonsumption in
the region of the latter is so small, that the influence of this

movement on the international wheat situation is very slight.

We found that it was a difficult matter to compare the
qua lity of the wheats grown in various pazrts of the world. This

was due to the enormous number of varieties grown, the numerous
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properties of wheat and flour in which eaeh variety could excsel

or be deficient, and the difficulty of comparing the results ob-
tained from different tests. We foﬁ@ that wheat could be divided
into two main groups: the bread wheat species and other species.
The latter group contained only one important species, durum wheat.
While samples of all species of wheats were grown in many countries,
there were only a féw in each country of sufficient importance to
warrant their being considered. We saw that the most important
characteristic of wheat was its baking strength, and that the only
way of determining this absolutely was by actually baking bread
made from these wheats, under specified conditions. Results of
numerous tests showed that the various classes of wheat ranked as
follows in quality: hard red spring, hard red winter, white, soft
red winter. Hard red spring export wheat came from Canada, United
States and Russia, in the order of their quality. Hard red winter,
in order of quality ceame from United States, Argentina, Russis and
the Damube Basin. White wheat, which is generally somewhat better
than soft red winter is exported from United States, Australia, and
India, rankedkaccgrding to quality. Soft red winter wheat in the
order of quality, edported from United States, Russia, and the
Danube Bagsin. Durum wheat is often regarded as being too wesk for
bread making purposes. It is excdlent for making pastry, etc. It
is produced in important quantities in Russia, Canada gnd the
United States, and the Danube Basin, in that order of gquality. Thus
the statement that number one Manitoba hard spring wheat is the

best commercial class of wheat in the world is undeniably true.
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Exports of wheat go largely to Europe. In spite of the
fact that Europe is a great producer of wheat, four fifths of the
world's exports go to that continent. Exclusive of Russia and the
Danube Basin all European countries are importers of wheat. Wheat
grown in Europe belong to all the commercial classes mentioned
above. However, the amount of spring wheat grown is small and this
wheat is conspicuously weaker in baking strength than the spring
wheat of exporting countriés. There is some hard red winter wheat
grown in Bulgaria but the amount is so small that it is negligible.
Soft red winter wheat is the most common wheat grown in Europe.
Although soft red winter is not a strong wheat, the European varie-
ties are much weaker than, for example, American soft red winter.
White wheat is rather unimportant commercially in Europe. It
shares the common European characteristic of weakness. Durum wheat,
grown only in large amounts in Italy, was very weak. This weakness
of the Europeen wheats is their most outstanding characteristic.
However, an analysis of European domestic production and import
requirements shows that normally the demand for strong wheats for
blending can be plentifully supplied by North America. Ex-Europesn
importing countries also have characteristically weak wheats, but

do not import strong wheats to improve their mill mixes.

The most surprising aspect of the intermnaiional wheat
situation is the rise to prominence of Canada in so eomparatively
short a time. It was only in 1912 that Canada exported, for the
first time, more wheat than she used domestically, while at present

she is the foremost wheat exporting country in the world. Similar



smaller inoreases occurred in the other wheat exporting countries
with the exception of Russia, India and the Danube Basin, whose
exports diminished considerably. The extent to which these change:
are permanent is a major wheat problem. It is probable that among
the former group of exporters, the exports of the United States
will decline, while those of the rest will remain at about the pre-
gsent level. In the latter group, the decreased exports of India
and the Danube Basin are probably permanent while the position of
Russia is problematical. In Europe, ex-Russia and the Danube
Basin there has been a slight decrease in total consumption and
sonsequently a somewhat greater decrease in per capita consumption
since pre war days. However, the present tendency of per capita
consumption in Europe seems t0 be upward. The trend of consumptior
in the Orient and the tropics is markedly upward. There has been
e considerable incerease in wheat consumption in these regions sinece
the pre war period, and the present tendency seems to be still
distinetly upward. However the total consumption in these regions
is so small that the actual inerease in consumption is rather un-

important from the point of view of the wheat exporting countries.

Very little has been said, here, about the depressed
state of wheat produstion throughout the world, because it does not
congern us directly. However, a short account of the present
gsituation would not be out of place. The underlying cause of the
present situation was the occurrence of an event that authorities
repeatedly assured us could not occur, that is, a universal bumper

erop. This happened in the crop year 1927-28. And to prove to the
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authorities that they were quite wrong, an even greater bumper
crop was hargested in 1928-29. In 1929-30 the exporting countries
had a rather small orop but France,Germany and Italy had large
crops of unusually good quality. Meanwhile the economic depression
was becoming increasingly severe. The results of these events were
shortly, as follows. The bumper cerop of 1927 enableg'the importing
countries to build up their domestic stocks. The following bumper
crop of 1928 could not be all marketed, and early in 1929, when the
size of the crop was fully realized, wheat shipments began to de=-
cline, Finally the diminished imports of three of the great im-
porting countries in 1929-30, at this coritical time gave the final
impetus to the spectacular defline in wheat prices. Thus the pre-
sent situation is that there is a very heavy accumulation of wheat
stooks in the United States and Canada. This surplus would pre-
sumably have been disposed of by increased domestic utilization and
exports during short crops. However the re-entry of Russia into
the wheat market has upset all calculations, and the future is
doubtful. The logical thing to do would be to apportion e=mport.
quotas among the exporting countries by international agreement
until the situation becomes normal once more. However this does
not seem likely tomppen. The decisive faetor in the whole situa-
tion 1s Russia, and the extent to which she will re-enter the ex-

port market.

The conclusions therefore are.
1. The place of wheaten bread in the diet is justified.

2. The consumption of wheaten bread will probably increase
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in most countriss.

e Although wheat is competing successfully with rye and
rice, the consequens inereased consumption will not be very great.
L, Canadian hard red spring wheat is superior to all other

wheats, but its superiority over United States hard red wheat is

not great.

De Europe cannot be self-gsufficing with regard to wheat.

6. The demand for strong wheat is not greater than the
supply.

Te Wheat consumption trends in Europe and Asia are upward.
8. Russia is the distmrbing factor in the present depressed

wheat situation; and therefore, if we wish to know what the future
holds in store, we must, Mohammedan-wise, turn our faces toward

the east, and look for a sign.
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