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WASHINGTON, D, C.

MILLING AND BAKING QUALITIES OF
WORLD WHEATS

By D. A. Coneman, Sendor Marketing Specialist, Grain Division; Owex L. Daw-
30N, Serior Agricultural Economist, Division of Statistical and Hislorical Research;
AvFnep Cuwstig, Assisioni Moerketing Bconomist, Grain Division; H, B. Dixon,
Assistant Chemist; H. C. Feuvnows, Asvistant Marketing Economist; J. F. Havss,
Senior Luborolory Add; Frwoop Horvreckes, Senior Leboratory Add; J. H.
SuonLenesrcur, formerly Markeling FEronomist; and W, K. Marsmavy,
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INTROLUCTION

World production of whent, excluding that produced in Russia and
China, in 1928 was nearly 3,900,000,000 bushels, according to the
statistics compiled by the United States Department of Agriculture,
which are given in Table 1. Grown as it is under a wide range of

1For sulpplying samples of export tnaterial, thanks are extended to the Office of Foreign Plant Tntro-

duction of Lim Burcau of Pinnt Industry, to the Superintendance Co., and o pertain farelgn sgriciltuslats,
Te Rug Wenver, prineipal scientife aid, Bursau of Agricullural Etenomics, credit is given for baking
o guwber of tho snuples. N -
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soil, elimntic, and topographical conditions, this wheat necessarily
varies cousiderably in its adaptability to milling and beking purposes.
Earlier attempts to classify the milling and baking qualities of wheat

grown throughout the world have not been successful because such
data as are available have been obtained in many different laborato-
ries which use widely different methods of analysis.

Tn recognition of the need for information relative to the milling
and belking properties of the wheat grown throughout the world as
essential to cconomicel marketing and utilization of the world’s wheat
crop, plans were made by the United States Department of Agricul-
ture, through the grain division of the Buresu of Agricultural Eco-
nomics, to obtain such information.

Requests were made of every wheat-producing country for samples
of wheat to be milled and baked into bread by a standardiced milling
and baking procedure. As a result of these requests, wheat was
obtained from 38 countries distributed through the two hemispheres.
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TasLE 1.-—Wheat: Acreage, yield per acre; and production in specified countries, average 1909-1913, 1921-1925, annual 1926-1928

Acreage Yield per acre Production

Country Aver- Aver- | Aver-

age ]9;"'-8' age | age 19]28, i -"-;’:‘fl"fe
1009- prelim-| 050 1091~ prelim 909 21-
19131 nary | jo131 | ‘1995 inary 1925

NORTHERN HEMISPHERE

3 1,000 1,000 ,000 1,000 1,000 1,000
NORTH AMERICA acrea Bushels) Bushels| Bushels) Bushels| Bushels bushels | bushels | bushels
Canada.__.. 22,469 19.8 16.6 17.8 21.4 2.1 407,136 } 479,665 533,572
United States... s 58, 784 4.7 13.9 14.8 14.9 15.6 831,040 ; 878,374 002,101

1 1,311 1,283 5.3 5.0 8.0 9.1 8.6 R i 10,333 11, 890 11,031
23 9.2 8.0 9.6 222 200 220

Total countries reporting all years. _ 82, 555 15.2 4.4 15.5 18.6 17.4 1,248, 509 {1,369, 029

EUROPE

United Kingdom:
England and Wales
Scotland -
Northern Ireland.__
Irish Free State

Norway.

Sweden

Denmark

Netherlands,

Belgium

Luxemburg,

France...

Spain

Portugal

Ttaly._.

Switzerland_ ..

Germany__..___.

Austria

Czechoslovakia

Hungary__

Yugoslavia.. 5

Greece 1 1,34

Bulgaria_. , 400 2,617 A 3

Rumani 39,515 8,222 | 7,603 | 7,923 | 216.
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TaBLE 1.—Wheat: Acreage, yield per acre, and production in specified couniries, average 1909~19183, 1921-1925, annual 1926-1928—Con.

Acreage

Yield per acre

Production

1928,
prelim-
inary

Aver-
age
1921~
1925

1928
prelim-
inary

Average
1909-

1913

Average
1921-
1925

NORTHERN HEMISPHERE—Cou.
EUROPE—Continued

Poland _. -

Lithuania.

Latvia. .

Estonio.. ool

Russia ———-

‘Total countries, exclusive of Russia,
reporting all years

Estimated European total, exclud-
ing Russia,

Bushels
19.0
15.5
17.4
15.8

17.1
10.2

Bushels|
16.5

Bushels

Bushels

Bushels
18.6
16.1
15.2
14.8
20.9
12.6

1,000
bushels
52,490
4,180
1,860
844

924
819,744

1,000
bushels
61,003
5,273
2,636
1,079
1,064
745, 885

69, 038

18.7

1,336,124

1,201,236

1,256,704

859, 780

1,406,548

AFRICA
Morocco.

70, 500

1,348, 000

1, 205, 000

1,262, 000

1,413,000

Algeria.

Tunis.. .

Egypt

Total

(17,000)

16,174
23, 551
13,084
37,207

24,746
30,302
12,12
37,296

93,103

89,976

105, 555

104, 469

paas

Japanese Empire:

Formosa.
Kwantung

Total Asiatic countries reporting
all years

32,216
1,201
8

2,202
336, 260
28, 553
10, 208
64

47

1,819
324, 651

30, 188
10, 517
13
3

2,300

334,092

31,018
9,04

328, 218
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Estimated Asiatic total excluding
Russia and China

Total Northern Hemisphere coun-
tries excluding Russia reporting
ali years

37,0600

1
37,900 ' 37,700

40, 300

39, 000

!
! 410,000! 447,000' 434, 000

455, 000

169, 671

Estimated Northern Hemisphere
total excluding Russia and China_|

SOUTHERN HEMISPHERE

Union of South Africa
Soutliern Rhodesia..

187,772 {191, 379

194, 660

197, 533

i

16.6

2,710,706

2,832,178

2, 905, 127

3, 107, 241

{195,000 ’197, 300

202, 400

2, 914, 000

2, 979,000

3,103, 000

Australia

Total Southern Hemisphere coun-
tries reporting all vears..o_o_...__

Estimiated Southern Hemisphere
total

3924 240
1, 46
088
19, 274
881

5.
11, 688
2

330

i
PrampEnl

e
DR QNR S

2

8

b bt ekt
PND=om
G000 00 1 T 40 & ~7

&

b bt pd b
MR RER

AT R R TR}

Be

60, 407
6,025

4, 960
23, 286
10, 238

39
160, 762
7,952

4,203
28, 307
15, 397

239,162

116,737
9,541

26, 700

28,904 | 33,053
31,000 | 35, 200

34,303
36, 800

-
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40, 200

257, 032
282, 000

391, 000

407, 822
441, 000

387, 481
460, 000

496, 781
532, 000

Total Northern and Southern Iem-
isphere countries excluding Rus-
sid, reporting all years

195, 160

218, 676 {224, 432

28, 003

235, 518

2,967,738

3, 187, 865

3, 312, 949

3,494, 722

3,782,810

Estimated world total excluding
Russia and China,

204,200

226, 000 ;232, 500

239, 200

243, 000

3, 041, 000

3, 305, 000

3, 420, 000

3, 653,.000

3,865, 000

Bureau of Agricultural Economics. Official sources and International Institute of
the harvest during the calendar year in the Northern Hemisphere and the succeeding h

34-year average,

§ 1-year only.

8 3-year average,

Agriculture, - Figures in parenthesis indicate unofficial estimates. For each year is shown
arvest in the Southern Hemisphere.
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SOURCE OF SAMPLES

The wheats tested were of two types—wheat varieties and export
wheats. The samples of wheat varieties were obtained from agricul-
tural officials, and privete breeders located in the various countriss,
These varieties were secured through the assistance of John H,
Stevenson of the Office of Foreign Plant Introduction, Bureau of
Plant Industry, grateful acknowle(i:ment of whose assistance is hereby
made. In asking for these wheat varieties it was requested that only
varieties or types of wheat that are of commercial importance, in
each country, be sent.

The samples of export wheats were obtained through the assistance
of the Superintendence Co., of New York, at various foreign seaports
from cargo shipments of wheat at the time the wheat was unloaded.

A similar series of samples of United States export wheat was secured
through thecooperation of tha several Federai grain supervisors Iocated
at United States shipping points.

The totel number of samples tested in this study was 852. Of
these, 421 were varietal samples and 431 were samples of export wheet.
Data showing the number and kind of samples obtained from each
country are given in Table 2, which also gives a list of the countries
that contributed samples of wheat for this study and the number and
kind of samples sent. Most of the wheats were grown during the
crop year 1926, but some were grown in 1927,




TABLE 2.—Number, kind, and source of samples of wheat received

Country

Varieta) samples— Export samples In which the class predominating was—

Hard red
wiater

Hard red

Hard red | Soft red Hard red
spring White

winter | winter spring Duram

Durum

Soft red
winter

‘White

Total

North America:

South America:
Argentina.

Number | Number | Number | Number | Number Number | Number
4 2 1 3 140 2

-

7 1a

Number
2

15 1
3

15 9 11
7

& 28

46

Czechoslavakia._ ..
Denmark. .

England...

-
BN COCY

Estonia_

Hungary.

Ireland____

[
NI OWNED I

Lithuania__
Netherlands.

»—wwsan £
o

o

Switzerland
Africa:
Egypt...

Moroceo...

WORD COJUSOWRtv=Ihtn

—

8

Japan

Pn’lmﬂnn

[
wWoo

Number
144

0

202

2
¥
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TasLE 2.—Number, kind, and source of samples of wheat received—Continued

Varietal sainples— Export samples in whieh the class predominating was—

Country
Hard red

Hard red:| Soft red .
spring White Total

Durum | “winter | winter

Hard red Hard-red| Soft red .
spring Durum winter | winter ‘White | Poulard | Total

" Oceania: Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number
2 1 1 2 27 3 12 12

4 4 1]
63 431

39 138 421 13

i
!
1
i

3 Includes sample of Polish wheat (Triticum polonicum L.).
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It is to be regretted that Algeria, China, Franee, and Yugoslavia
did not forward samples of the various varieties of wheats proguced in
their respective countries for inclusion in this study.

Because of changes in environmental conditions that control the
production of wheat from year to year, observations based on anatyses
of samples of one year's crop should not be considered as final. But
the baking properties of the wheats produced in the majority of the
countries were so widely different, according to this study, that the
differences can scarcely be attributable, in any significant degree, to
annual variation in the sample characteristics. Moreover, with but
one or two exceptions the statement accompanying the samples was
to the effect that the wheat they represented was grown in an average
crop year. Considering these facts, and the dificulties encountered
in obtaining the samples for testing, & continuation of the study was
decemed inadvisable.

FACTORS DETERMINING THEWB}-I“]::,R'II'NG AND BAKING QUALITY OF

Quality In wheat iIs an expression which conveys different ideas to
the minds of producers, millers, and bakers. To the wheat producer,
generally spesking, quality in wheat means high yields per acre of
sound, plump wheat of high test weight. Supplementary to this
definition, the protein content of the wheat is sssuming importance
in some quarters.

For the miller, this definition does not go fer enough. To his mind,
quality whesat in addition to being piump and of high test weight
per bushel, should likewise be of good color, should be reasonably
free from foreign material, should be practically free from damaged
kernels of every description, should have characteristics of easy milling,
alnd should be free from admixtures of wheats of other commercial
classes,

The miller wants wheat that is plump snd of high fest weight
because the test weight per bushel is related to the four-yielding ca:
pacity of the wheat; the plumper the wheat the greater is the per-
centage of endosperm (floury portion), and the less is the percentage
of seed coats or bran, Good color is evidence that the wheat has not
been exposed to conditions that would damage the grain. Among the
hard wheats, kernel texture is important, since, other factors being
egual, there is a close relation between the percentage of dark, hard,
and vitreous kernels and baking quality (8).2

Forcign material in wheat is of various kinds and has various effects
upon the milling value of wheat. Some types of foreign material
can be easily removed by machinery, whereas others, because of
similarity to the size, shape, and specific gravity of the wheat kernel,
are very difficult to remove, and in some cases it is even impossible
to remove them by mechanical means, Foreign materials that can
be removed in the ordinary. process of preparing wheat for milling
have no effect on the milling of whedt, except when they impart an
objectionable odor to the wheat, such as the sced of sweetelover.
But they play an important part {from an intrinsic-value standpoint,
inasmuch as such foreign material does not, as a rule, produce flour.
Foreigri material of the inseparable tvpes greatly influence the milling
value of wheat, as has been shown by Miller (6).

3 Ialic nitubers in parentbeses refer 1o Literature Clted, p. 223,




10 TECHENICAL BULLETIN 187, U. 8. DEPT. OF AGRICULTURE

Damaged wheat of any type is objectionable to the miller., Modern
milling is possible because the bran coat, the germ, and the endosperm
of wheat differ in relative toughness or friability. When wheat is
damaged in any way, especially by heat of fermentation or by earl
frosts, the toughness of the bran coat is lessened, and milling gi.ﬂicuf:
ties ensue. Tien, too; the bread-meking qualities of such damaged
wheat are injured, as has been shown by Coleman and Rothgeb (3)
in the instance of heat-damaged wheat, and by Johnson and Whit-
comb (4) in their work on frosted wheats.

Mixtures of various ¢lasses of wheats are not liked by the miller
because the classes of wheat do not all mill alike, and the presence of
oune class in a lot of enother class interferes with the efficient milling
of any given class,

After the wheat has been miilled certain information in addition to
the yields of flour and of offal are important to the miller in helping
him to dacide as to the merits of the wheat in question. Thesae are
the color and toxture. of the flour, and its ash and protein content.

From the color standpoint, the whiter the flour the more desirable
it is for the manufacture of bread, biscuits, or cakes. For certain
purposes, as for making macaroni and alimentary pastes, a cream
product is more desirable. The protein content is intimately associ-
ated with the baking quality of the flour and the ash content indicates
something regarding the grade of flour as well as the adaptability
of the wheat in question to the miller’s needs.

For the baker there i3 no set standard of quality, inasmuch as
there is no universaliy standardized method for making bread. Nor
are there any uniform standards for the finished product. Baking
characteristics differ in degree of importance, as viewed by different
people, depending upon the kind and quality of the product desired.

Under such conditions it is well for the baker to have access to
detailed observations with respect to each of the various factors that
are generally recognized as indicative of quality se that he can select
flour on the basis of his own requirements,

The baking characteristics of most importance to the baker include
the following: Length of time for fermentation and for proofing;
water absorption of the flour; volume, weight, and break and shred
of the loaf; color, grain, and texture of the crumb; and color of the
crust.

The lengih of time that dough can be allowed to ferment and proof
before deterioration of the gluten begins, is highly indicative of the
strength of the gluten. The longer the dough will ferment or proof
before the gluten begins to deteriorate, the greater is the fermentation
tolerance or the margin of safety, and the more neglect or punishment
will the glaten stand before unsatisfactory results follow. Com-
mercial bakers who use machine methods for baking give considerable
importance to this factor. .

en the dough is aliowed to ferment to the point at which the
loaf of greatest size possible to that dough is produced, the loaf
volumes (in tests in which uniform quantities of flour, yeast, salt, and
sugar are used) may be considered an expression of the relative
strength of flour whether in commercial or household baking.

The water—absorbinﬁ capacity of & flour is of some importance ib.
asmuch as it is related in a measure to the quantity and quality of
the gluten in the flour. Other things being equal, a flour with a high
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gluten content will absorb more water than onme with a low gluten
content. Thers are frequent exceptions, however, because of the
quality factor ever present in gluten. In other words, a flour con-
taining & high percentage of gluten of low quality will absorb less
water than a flour containing & lower percentage of gluten of high
quality. Water absorption is likewise related to the weight of the
loaf as a flour conteining gluten of good quality will absorb and hold
the added water against the heat of the baking oven.

Clearness, brightness, and whiteness of flour are the requisites for
high color scores.

Grain of crumb indicates the size and regularity of the cells or
holes ir: the crumb and the thickness of the cell walls. Small cells
or holes, uniform in size, slightly elongated, and with thin walls, are
considered the most desirable.

Texture of crumb refers to the smoothness, softness, and resiliency
as determined by the sense of touch.

When baked under uniform and controlled conciions, weight of
loaf is of value in calculating the number of loaves of unit weight
that cen be produced from a given quantity of flour.

“Break and shred” is a term synonymous with oven spring. The
heat of the bake oven causes an expansion of the dough. This
expension is accompanied by a stretching of the fibers on the cuter
surface of the loaf-—usually on one side of the loaf only. The result-
ing appearance of the loaf at the point at which this occurs is referred
to as break and shred. If the fibers stretch uniformly without
breaking and with a shredded or comblike appearance, the break and
shred is considered good. When the length of time the dough is
allowed to ferment does not extend beyond the point at which the
gluten begins to deteriorate, the character of the break and shred of
the baked loaf is & further indication of the elasticity of the gluten.

Color of crumb has reference to the top crust of the bread. A

dark-brown color of crust is usually considered more desirable then s
pale-brown color, .
' Shade of color of crumb is a description of the inside color appeer-
ance of the loaf with respect to the degree of creaminess and to vther
colors present. It is not so inclusive as the color score of the bread
which, in addition to taking into account the various color combina-
tions present, considers them from the standpoint of desirability.

In making the comperative studies reported upon later in this
bulletin, the magnitude of the quality factors were recorded and are
presented in the appropriate tables.

In addition, a detailed study was made with regard to the com-
ponent parts of the gluten proteins in the flour to ascertsin whether
there was sufficient variation in the glutenin-gliadin ratios to account
for some of the differences in the baﬁing quality of the seversal flours.

METHODS OF ANALYSIS USED

The methods of analysis used to determine the various factors
relative to milling and baking quality, were as follows:

GRAIN GRADING METHODS

The tests made relative to the quality and condition of the grain
with regard to its suitability for m;'ilm' g purposes were those described
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in the Handbook of Oflicial Grain Standards (8) issued by the United
States Departiment of Agriculfuse.

CHEMICAL METHQODS

The chemical doterminations were completed as described in the
book of methods of annlysis of the American Association of Cereal
Chomists (7).

MILLING METHODS

Dotormination of the milling qualities of the different samples of
wheat was made with exporimental or laboratory equipment rather
than with the type of equipment used in commercial establishments.
Tho type of oxperimen tt:l mill used consists of four pairs of 6-inch rolls

(three eorrugatod and ono smooth), a sifter, and sieves appropriate
for making the various separations of stock required. (Fig. 1.)

Fraune 1.—Iaterlor of experimentel mill

The operation of an experimental mill necessarily differs in somo
respects from thaet of & commertial mill. In the experimental mill
there is no continuous or automatic flow of stock from one machine to
another &s in a8 commercial mill, Thisis an advantage in that it gives
the operator & betier opportunity to vary his met,hog of grinding and
bolting to suit the character and condition of the individual sample.
Furthermore, it decreases the possibility of losing material or of con-
taminating one sample with another because of the smeller number
of places in which material may lodge. Other points of difference aro
the absence of purifiers and bran and shorts dusters. In spite of these
differences, a skillful and experienced operator is able to accomplish
results on this mill which compare favorably in quality and efficiency
with the work of commercial mills, The various grindings necessary
for milling & samplo and the size of sieves to be used in the sifter after
onch grinding are indicated on the flow sheet shown in Figure 2,




MILLING AND BAKING QUALITIES OF WORLD WHEATS 13

To accomplish the five breaks shown-on the flow sheet the first stand
of rolls, having 16 corrugations per inch, 1s used for the first and second
breaks, the second stand with 20 corrugations per inch is used for the

= — — e

]
1

LY

FI1GURE Z.—Flow sheot of experimentel mill

exn ]
GEM

third break, and the third stend, having 24 “corrugations per inch,
1s used for the fourth and fifth breaks. In those instances in which one
stand of rolls is used for two breaks, the rolls are reset when changing .
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from one break to tho otherto grind to the fineness desired. The
speed differcntial of the break rolls is 2 to 1.

The smooth rolls are used for the reduction of middlings and tail-
ings. The reduction of the different grades of middlings stock on
these rolls is merely & matter of proper adjustment. The speed dif-
ferential of the smooth rolls is 1% to 1.

The sifter is so constructed that five sieves can be used at one time.
The sieves used in ths sifter in making separations from the first break
grinding are, from top to bottom, clothed with No. 16 wire, 30, 50,
and 70 grit gauze, and 10 XX silk, respectively. The sieves used for
the separation of stock from the second, third, fourth, and fifth breaks

Ficune 3.—Qut Kicker used in cleaning samples

are, with the exception of the top sieve, the same as for the first break.,
The top sieve used for sifting second break is clothed with No. 18
wire, sieves for third and fifth breaks are clothed with No. 20 wire,
and the sieve for the fourth break is clothed with No. 24 wire.

In milling & sample the ground material iz transferred by hand from
the rolls to the sifter and from the sifter to the rolls. the separa-
tions resulting from each sifting ere not removed immediately from
the sifter, but some are loft to accumulate through the siftings of
severnl different grindings.

Before the actual grinding or milling of the sample begins, certain
preparatory operations are necessary. First, the sample to be milled
1s reduced to the proper size for making the milling tests. For the
purpose-of these studies the original weight of the sample was 2,200
grams. This weight of grain is run over a small cleaning machine
known as an “oat kicker” (fig, 3), and then through & small
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milling separator (fig. 4), o remove foreign material. The cleaned
orain 1s weighed, and this weight serves as the basis of determining
the percentage of foreign material or screenings removed. The
weighed and partially cleaned grain from the milling separator is then
put through a small-sized wheat scourer (fig. 5), and the loss in wel ht
1s noted. From this loss the scouring loss is determined. By adding
together the loss as screenings and the loss due to scouring, the data
that are given in the fables on milling quality under the heading
“Screenings and scourings removed” were obtained. The test
weight per bushel of the wheat, on the basis of the Winchester bushel,
is then determined. The sample is then reduced to the exact weight
to be used for milling—1,800 grams. At this point the moisture
content of the wheat Is determined so that this information will be
-available for the pur-
pose of tempering.
The sample is then ten-
pered, a closed con-
tainer being used for
this purpose.

The tempering proec-
ess consists of adding
sufficient water fo the
wheat to raise its mois-
ture content to the per-
centage desired for the
milling test. This is
done 18 %o 24 hours
before the sample is to
be milled. The mois-
ture conient considered
desirable for the experi-
mental milling of the
soft ted winter and
white wheats was 14
per cent. The hard red
winter, hard red spring,
and durum wheats were
tempered to 15 per cent
moisture.

The products—bran,
shorts, and flour—ob- ¥ures—Esperinentalsmillingseparator used lor cleaning ssmples
tained from the milling
of a sample are weighed and the weights recorded. These weights,
together with the recorded weight of the wheat used for miiling,
serve, in conjunction with 2 knowledge of the moisture content of the
wheat and flour, as the means of calculating milling yields.

In these studies the yield is computed on the basis of the moisture
content of the wheat at the time of milling. This plan has been
adopted for saveral veasons. The moisture content of freshly milled
flour varies considerably. There are a number of causes, principal
among which are the original moisture content of the wheat, the
conditioning of the whest for milling purposes, and the temperature
and humidity of the atmosphere in the mill at the time the sample is
being milled, To compute flour yields on any other moisture basis
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than that of the original moisturs content of the wheat at the time of
milling makes the milling performance of the wheat under test &
matter of milling conditions rather than of the sample under test.
Bran and shorts may be considered as total feeds, and the percentage
present may be considered as the difference between the flour yield
and 109, giving due con-
sideration to & small
experimental error inci-
dent to the milling
performance,

The flour yields are
expressed on two bases:
(1} On ths basis of the
weight of dockage-free
wheat; and (2) on the
basis of the weight of
the cleaned and scoured
wheat. Fromagrading
standpoint the first
method is the preferred
one, although the sec-
ond procedure is fre-
quently used. Further,
to [ncilitate & decision
as to the milling quality
of the wheats undertest,
the weight of the wheat
under study that iz nec-
essary to producc &
barrel of flour (196
pounds) eontaining 13.5
per cent moisture has
been computed.

BAKING METHOD

In testing the bak-
ing qusality of the
experimentaily milled
flours a straight-dough
method wasused, mixed
according to the fol-
lowing basic formula:

Orama

Shortening . - o e mmmemee 8.8
Water (distilled) sufficient to produce a dough of the praper
cousisteney.

The samples of flour were aged at lenst & week. The night before
being baked they were put into small tin boxes with covers, in the
fermentation enbinet {fig. 6) and kept at 30° C. The earthenware
crocks in which the doughs were to be fermented were put in the
fermentation cabinet at the.same time to insure a uniform tempera-
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ture of the flour and the equipment throughout. The relative
humidity within the fermentation cabinet was maintained at a high
point {(at Jeast 85 per cent) by means of shallow pans of water put in
the bottom of the cabinet.

Previous to mixing the dough, the salt, sugar, and shortening were
weighed out indiviﬁuaiiy for each test. The yeast solution was
prepared in bulk in the ratio of 30 cubic centimeters of distilled water
to 10 grams of yeast. Care was taken to have the temperature of
the yeast suspension 30° C. Experience has shown that 38.5 cubic
centimeters of the resulting veast and water suspension at 30° carry
the equivalent of 10 grams of yeast.

The 1-oaf mixing device (fig. 7) was next assembled, warmed to
30° C., and placed in
position for operation,
One hundred and sev-
enty to one hundred
andy eighty cubic centi-
meters of distilled water
at 30° (the quantity ac-
curately known) was
placed in the bowl of the
dough mixer, snd the
salt, sugar, aud shorten-
ing added. One-half of
the flour was then added,
and 38.5 cubic centi-
meters of the yeast sus-
pension, which has been
thoroughly agitated
before withdrawal, was
pipetted off., The re-
maining portion of the
flour was then added and
the 1mixing operation
started. More distilled
water was added from
a  measuring ¢ylinder
until the dough reached
the proper consistency.
The water absorption
of the flour was determined by adding together the quantity of water
first placed in the mixing bowl, the water added in the yeast suspen-
ston, and the water added from the measuring cylinder to bring the
dough to the proper consistency, and dividing by the weight of the
flour used; that is, 340 grams.

The dough-mixing time was standard for nll samples, namely, five
minutes. )

The temperature of the dough wes maintained at 30° C. during
mixing as nearly as possible in order to prevent rise in dough tempera-
ture occasioned by the friction of the bearing of the dougﬁ mixer and
the temperature of the surrounding atmosphere. Temperature
control was acéomplished by placing the dough mixer in an ice bath
and adding cracked ice to the bath'from time to time.

112424°—30——2

Fiaune i~ Fermentation enbinet
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After being mixed the dough was removed and placed in one of the
previously warmed earthenware crocks. The temperature of the
dough was noted. A tin cover was placed over the top of the crock
to prevent the dough from crusting, and the crock was then placed
in the fermentation cabinet and allowed to ferment. Tke fermenta-
tion time was variable, depending largely upon the inherent quality
of the flour. Hard wheat flours received two punches, nna then
rested 20 minutes before being panned. Soft wheat flours receive
but one punch and were allowe% to rest for a period equal to one-half
of the first pinch and are then panned.

While the doughs were fermenting they were closely watched to
determine the proper time for the first punch. The experience of the
technician, witﬁ regard to the feel and action of the dough, suggested
the proper time for the
firstpunch., The timeof
the second punch was
determined in accord-
ance with a previously
prepared schedule.
This schedule hiad been
compiled as the result
of extended experience
in baking the various
classes of flour in ques-
tion.

The dough was
punched by being re-
moved from the crocl
and folded over or
rounded upin the hands
four orfive timesg; it was
then returned to the
crock in the cabinet,
All doughs received the
same degree of round-
ing ap.

At theend of the total
fermentation period the doughs were removed from the cabinet and
moided on & mechanical 1-man loaf molder. They were then placed
in @ commercial type of bread pan having the following dimensions:
44 by 9} inches at the top, 3% by 8% inches at the bottom, and 2%
inches deep. The pans were placed in the proofing cabinet.

The proofing cabmet was constructed like the fermentation cabinet
but hatl)a larger number of pana of water on the bottom shelf to afford
more extensive humidity as the doughs were not covered durin
proofing. The temperature of the proofing cabinet was maintaine
at 35° % Proper proofing was determined by the appearance of the
dough and its height in the pan. The objective was to catch the
dough at a point just under its maximum proof to avoid the danger
of overproofing.

The loaves were baled at 225° C. for 30 minutes, They were then
removed from the pans and placed upon a wire rack to cool, About

Figres 7.-- Dough-mislng machine
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one-hail hour after being taken out of the oven the volume and weight
of each was recorded. The outside scoring of the loaf was made the
day it was baked. The inside scoring was made on the following day.
The Joaves were cut in half and scored for the factors of quality pre-
viously discussed. Numerical scorrs were given to color and grain
after comparison with a standard loaf baked daily, which had been
previously given arbitrary scores,

METHOD OF PRESENTATION OF DATA

In this bulletin it is assumed that most of the wheats grown through-
out the world are ground into flour for bread-making purposes;
therefore in estimating quality in addition to milling quality, their

Fiaure §,—Electrie baking oven

utility for bread-making purposes has been used as the yardstick of
quality, Further, the ability of the various flours to make bread
that meets the American standards of bread making has been used
as the basis of quality throughout. It is conceded that some of the
wheats that prove inferior under this system of evaluation might make
accgptab]e products if a different standard of baking quality were
used.

To relieve the tables relating to the milling and baking qualities of
the world’s wheats of as many footnotes as possible, footnotes have
been placed only on Tables 3, 4, and 5, but these footnotes apply in
the same way to tables of identical form made up for the wheat of
each country.

In evaluating the milling and baking properties of the various
wheats, the average values found by Shellenberger and Clark (7) in
their study of the milling and baking propertics of the wheat varieties
of the Unuted States were taken as a guide.
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Yor convenience and ease of discussion, the countries have been
grouped according to continents, s follows: Africa, Asia, Europe,
North America, Sotth America, and Oceania. The milling and baking
properties of the wheats of North Ameriea are discussed first.

MILLING AND BAKING QUALITIES OF NORTH AMERICAN WHEATS

The production of wheat in North America is in excess of 1,400,-
000,000 bushels. Canada, Mexico, and the United States produce

this whest.
: CANADA

Wheat is Canada’s most important crop. Production in 1928
exceeded 500,000,000 bushels. The crop is mainly spring grown,
although some winter wheat is produced. The centers of wheat
production are the plains Provinces of Alberta, Saskatchewan, and
Manitoba, and the peninsula of Ontaria,

In Ontario, the heavy snows and the lack of extreme winter tem-
perature favor the production of winter wheat. The high rainfall
(30 to 40 inches) and the humidity in this region create conditions
favorable to the production of a soft wheat. :

In southern Alberta, owing in part to the warming influences of the
chinook winds, and to the shorter and milder winters as compared
with the other western Provinees, the conditions are favorable to the
production of winter wheat, bub of a harder type. Nevertheless, the
production of winter wheat in Canada during the period 1923-1928
did not exceed 5 per eent of the crop.

The spring-wheat helt of Canada adjoing the spring-wheat section
of the United Stakes, Over 75 per cent of the spring wheat is grown
in the Provinces of Manitoba and Saskatchewan. The spring-wheat
belt is limited on the north by a short growing season and low summer
temperaturo; and on the southwest by insufficient rainfall.

CANADIAN VARIETIER

The commereially important varieties of wheat grown in Canada,
the milling and baking qualities of which were tested, were Dawson
Golden Chaft, (0. A. C. 61), Garnet, Huron, Kharkoef, Kubanka,
Marquis, Mindum, 0. A. C. 104, Quality, and Ruby. The samples
were obtained through the courtesy of A. G. O. Whiteside, cerealist,
Central Experimental Farms, Ottawa, Canada.

Garnet, Marquis, and Ruby are hard red spring wheats. Garnet is
8 new variety with early-maturing characteristics and high produc-
tivity., In 1626, 12,000 acres were sown to Garnet in western Canada.
Marquis comprises about 90 per cent of the spring wheat grown in
Canada. It 18 sown principally in the prairie Provinces of Alberta,
Manitoba, and Saskatchewan. Ruby is an early-maturing variety,
The principal areas of production are in southeastern Manitoba and
northern Alberta.  The variety Garnet was grown at the experimental
farm at Leacross; the variety Marquis was grown at the experimental
farm at Scolt, Saskatchewan; the variety Ruby was grown at the
experimental farm at Morden, Manitoba,  All samples were from the
varieties grown in 1026,

The variety Fluron, although regarded as a white wheat in Canada,
is to be classified s a hard red spring wheat under the United States
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standards for grain. Huron is the leading variety in eestern Canada,
it is grown chiefly in eastern Onterio, Quebec, New Brunswick, and
Novea Scotia. T{e sample tested was grown at the central experi-
mental farm at Ottawa.

Kubanka and Mindum are durum varieties. Kubanka is said to
be sown to about one-third of the acreage devoted to spring wheat in
Manitoba. It is sown chiefly in southern Manitoba and southeastern
Saskatchewan. It is believed that Mindum, which was recently
introduced into Manitobe and southeastern Saskatchewan, will even-
tually ocoupy a considerable proportion of the screage that is now
sown to Kubanka. The sample of Kubanka was grown at the ex-
perimontal farm at Brandon, Manitoba, whereas the variety Mindum
was raised &t the Winnipeg Agricultural Collegs, both during the crop
yoar 1926.

The production of hard red winter wheat in Canada is confined
almost wholly to southwestern Alberta. The variety Kharkof, which
was tested, is reprosentative of this wheat. The sample was grown
at the experimental farm at Lethbridge, Alberta, in 1926.

The verieties Dawson Golden Chaff, O. A. C. 104, and Quaslity,
are white wheats. The first two are of winter habit; the last variety
is of spring habit. Dawson Golden Chaff is representative of 60
per cent of the soft wheat grown in the Province of Ontario, and the
variety O. A. C. 104 represents about 30 per cent. These fwo varie-
ties are grown principally in the western section of the Province.
The samples tested were grown at the Ontario Agriculfural College
at Guelph, during 1926,

The vertety Quality is sown on about 5 per cent of the acreage
devoted to hard spring wheat in the Province of Manitoba. It 1s
found chiefly in the Brandon distriet. The sample tested was grown
at the experimental fafm at Brandon, Manitoba, in 1928,

Club wheat is net of commereial imporsance in Canada.

The data shown in Teables 3, 4, and 5 were obtained from milling
and baking these samples in the manner described above.
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TaBLE §.—Wheats grown in Canada:

Baking properties of the varicly samples described in Tables 3 and 4
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sor] mon
of flour !

Volume
of loaf 2

Weight of|
loaf !

Color of
crumb

Grain of
crumb

Texture of crumb

Shade of color of
crum

Color of crust

Break and shred

Bread per

barrel of
flour ?

Minutes
138

133

Minutes
.44

65
60
54
59
58
58
0
54
61

Per cent
58.7
50.0
618
60. 9

523ESE8E"
— s e o
[=X=X—-2——7- (=}

y..n--—a.—-p—u—mw-—p
[

Grams
514

508
518
513
509
508
497
490
511
522

Score

EERRITBRES

Poor, crumbly .. ..

Creamy Er8Yoennn

.| Very creamy...

Creamy gmy.-.

Tight brow

Pounds
296

113.5 per cent moisture basis.

2 Basis 340 grams of flour at a moisture content of 13.5 per cent.

# Basis 196-pound barrel of flour containing 13.5 per cent of moisture.
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From the data in Tables 3 and 4, it is apparent that all the Canadian
varieties examined were of excellent malling quality. The wheat
kernels were plump in size, heavy in weight, and in most instances
the samples were practically free from foreign material of any kind.
The yield of flour obtained+{rom each variety was high, showing that
it would be possible to manufacture a barrel of flour from a consider-
ably smaller quantity of this wheat than is usually necessary for this
purpose,

" The color of the flour milled from the hard red spring, hard red
winter, and white wheats was white, whereas the durum wheats
produced a creamy flour, as was to be expected.

The ash content of the bread-wheat flours was slightly above the
average for these classes of wheats,

Judging the baking properties of these varieties of wheat from the
appearance of the baked loaf (Table 5), only the varieties Garnet
and Ruby, among the bread wheats, could be considered as having
sutstanding baking qualities. EKubanka appeared to be the best
durum vanety, and Quality appeared to be the best white variety.
Of the two white wheats of winter habit, the variety Q. A. C. 104
showed to the best advantage.

CANADIAN EXIPORT WHEATB

The population of Canada does not require the entire supply of
wheat produced. According to the statisties in Table 6, Canada
ranks first among the wheat-exporting nations of the world. Of late
years over 65 per cent of the crop has been exported.
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Tanve 8.—Wheat, including flour; Inlernational lrade, average 1810-1811,
annuel 1926-1928

Year ended June 30—

Avernge 1010~ . 1928, prelim.
1014 128 !’ngry ™

Importa|Exports] l'Rlnan'; Eiports

FRINCIPAL EXPOnRT-
ING COUNTRIES R 1ooo LOoo | 1,000 1,000
Auzehein | heonhel tuskels

3T 320,840
15 ﬂgﬂ 108, 035

FRINCIPAL IMFORT-
NG COUNTRIES

United Kingdom._..
1ialy -

Syriaiund Lebanon®_
Frepch Indo-

mml 705, fml 794,73?' 340,3121 rms,{ml 753, 161 m.mml ssa,ml ‘mz,tsanl 849,354

Bureau of Agrienltural Economica, (ficial sources except where otherwise noted.

1 Average of calendar Fears, 1900-1813.
1 Yaar snded Dee. 31,
¥ Sea-horoe trade only.
+ Includea some Innd trade,
1 Year ended July 31, International Yearbook of Agriculiuml Statistics.
¢ International Crop Report and Agricultural Statitics.
Internaticnal Yesrbook of Agricultural Statlstics.

Through the courtesy of the Superintendence Co., samples of
Canadian wheat, representing 144 cargo shipments unloaded in
European ports, were received for testing; 140 of these cargoes were
of hard red spring wheat, 2 were of durum wheat, and 2 were of white
wheat. It is questioned whether the white wheats were of Canadian
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origin, as the clagsification assigned, western white, would indicate
a substantial percentage of club whesat, a type of wheat not of com-
mercia] importance in Canada.

Of the 140 cargoes of hard red spring wheat, 135 lots were repre-
sentetive of all I;ie Canadian grades represented by the 1926 crop.
Thirty-one samples were representative of No. 1 Manitoba Northern
wheat; 33 of No. 2 Manitobe Northern; 28 of No. 3 Manitoba North-
ern; 14 of No. 4 Manitoba Northern; 7 of No. 5 Manitoba Northern;
3 of No. 6 Manitoba Northern ; and I of Feed whest. In addition
- there were studied 3 samples of wheat representative of the Cenadian

rade No. 1 Manitoba Northern, Tough; 12 samples of the grade

0. 2 Manitoba Northern, Tough; and 3 samples of the grade No. 3
Manitoba Northern, Tough.

It is to be regretted that the “tough’ wheat could not have been
milled with its original moisture content, as the milling and baking
resutts obtained after drying out the wheat are virtually the same as
the results obtained on the samples of the same grade without the
designation “tough.” If it can be conceded that the moisture content
of the tough wheat was the average of the spread allowed in the grade
Tough (14.4 to 16.9 per cent}, 15.6 per cent, the figures for Hour
yield as well as the test-weight values would be reduced by approxi-
mately 3 per cent.

The complete date relative to the milling and baking qualities of
all the samples of Canadian wheat studied are given in Tables 7, 8,
and 9. For convenience, the data pertinent to the hard red spring
wheat samples are summarized in Table 10,




TasLE 7.—Canadian export wheats: Port and date of loading and of unloading, and descriplion and characleristics of samples taken at the port
of unloading
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TaBLE 7.—Canadian export wheats: Port and date of loading and of unloading, and description and characteristics of samples taken al the porl
of unloading—Continued
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TaBLE T.—Canadian export wheats: Port and date of loading and of unloading, and description and characteristics of samples laken al the port
of unleading—Continued
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Y Test Dam-[ Y
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Date of Predominating Trade desi i ! ¢
unloading class rade designation tes | MLET Yer- |- other
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TABLE 8.—Canadian exporl wheats: Milling properties of the samples described in Table 7, and certain chemical constituents of the wheats and
of the flour made from them ’
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TaBLE 8—Canadian export wheals: Milling properties of the samples described in Table 7, and cerlain chemical constiluents of the wheals
and of the flour made from lhem——Contmued
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TaprLe 9.-—Canadian export wheats: Baking properties of the samples described in Tables 7 and 8

mlggl;.'a- Proof- ;mfr Volume| Weight| Color | Grain
Laboratory No. | “ion tion (3' of Joaf | of 153; of b of Texture of crumb | Shade of eolor of crumb Color of crust Break and shred
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TaBLe 9.—Canadian export wheals: Baking properties of the samples described in Tables 7 and &—Continued

Laboratory

No.

Fer-
menta-
tion
time

Proof-

‘Water

absorp-

tion of
flour

Volume
of loaf

Weight
of loaf

Color
of
crumb
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of
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Texture of crumb

Shade of color of crumb

Color of crust
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Light creamy...

Creamy

Slightly creamy.

do
Light brown_.

Foxy brown
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TaBLE 10.—Summary of the milling and baking data obtained Jrom the analysis of 135 cargoes of the 1926 crop of Canadian export spring wheat g

For- Mois-| Test |« For- | Flour yield i— Color of flour v‘:‘ﬁgittzs‘f
eign ture |weight n(i:;eesm eign
Test | ma- of after angd ma-
weight | terial wheat] clean- | .. | terial | Basis | Basis
per before| ing ings in leleaned | dock- : . Gaso-
bushel 2 tem- | and TES | wheat | and | age line
per- [ seour- . ceq| 8s [scoured| fres
ing | ing? milled

Canadian grade!

2

P.et. | Lbs. | P,
62.2
61.9
61.5

P.ct, . .
0.1 0 Light creamy_.
Tr. 70. Whg,e-.._.

v
]

No
No. 1 Manitobs Northern 31
No. 1 Manitoba Northern, Tough_ 3
No. 2 Manitoba-Northern 33
No.2 Manitoba Nerthern, Tough. ]25

3
1
7
3

. e

| WO O:

=)
il
en

No. 3 Manitoba Northern.

No. 3 Manitoba Northern, Tough_
No. 4 Manitoba Northern

No. 5§ Manitobg Northern

No. 6:-Manitobs Northern

Feed wheat

I~
=

=N
o | Nwoowa

R =P
Bl O d iR WS

Dirty gray..__.
Light creamy__

o] pooppoomans
R by

) 82drizeasy
LA K TSY-T2 P PR Oy - §
-3

~| BRBNwp i, o
e | e D00 O O 3 e
2|1 85n38
PR R,
Pt |t £ b Tt et D M 6D

135

Water
rotetn | protetn | meeya. | Proot-| 2b: i in | rextureof | Shade of color of
; protein | protein | menta- sorp- ‘exture o ade of color.o
Canadian grade! ;'ln ﬂin tion tiirllr%e tiorn { { crumb crumb
wheat our | time [

flour

Per cenl| P@ cent| Mintes| Minutes| Per cent| .
No. 1 Manitoba Northern. 13.62 | 1290 59,6 507 Good..__.__ y. Brown._
No. 1 Manitoba Northern, Tough_ .51 | 12.60 61.9 060 d aedo____
No. 2 Manitoba Northern. 8 12. 60 ds do.___
No. 2 Manitoba Northern, Tough_ _.-do._._
No. 3jManitoba Northern -do.
No. 3 Manitoba Northern, Tough_ do.... do.._..
No. 4 Manitoba Northern do Light creamy —edo_ ..
No. 5 Manitoba Northern Very good___| Dark creamy gray.|___do_.__
No. 6 Manitoba Northern do___._: do. _.do____
Smutty gray. .do

2,110 ‘ - Creamy. -do.

SREREB38
| 0000 i ST Db

Feed wheat
‘Total or average......._....

3

:
2]
Z
Q
>
=
3.
:
2
2
ot
L
o
d
w
=)
3
o
o
E
E,'
g
g

11t is not possible to give the comparative grade under the United States grain standards act without referring to the individual sample in question. :
+ 2 Dockage-free basis, ? Based on cleaned and scoured grain. 4 Milled hard and granular. 8 Based on the weight of dockege-free wheat.
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On the basis of the average figures given in Table 10 as the index of
qusality of the Canadisn shipments, it is apparent that the wheat
represented by the Canadian grades No. 1, No. 2, and No. 3 Manitoba
Northern, was of excellent milling quality, especially the first two
grades. The wheats of all three grades weighed at least 60
pounds per bushel, and were practically free from dockage, insepar-
able foreign material, and dameged kernels.

From the samples of each grade a high percentage of flour of high
profein content, low ssh, and good color was obtained. The water
absorption of the flour was high, and except for the fact that the
baked loaf in each instance was somewhat below the average size of
loaf, the baking quslity of all the flour milled from No. 1, No. 2, and
No. 3, Canadisn Northern hard red spring wheat was excellent,. .

On the other haend, the samples of wheats graded as No. 4, No. 5,
and No. 6, Manitoba Northern, and the sample of Feed wheet were
of progressively inferior milling quality as the grade chenged from No.
4 to No. 8, and to Feed wheat. Tﬁe undesirable factors that are
indicative of poor milling quality such ss a lower test weight and
percentage of dockage, inseparable foreign materials, snd damaged
kernels, incressed as the grede was lowered.

The flour milled from the samples of the lower grades was progres-
sively poorer in color and higher in ash content. On the other hand,
as is characteristic of frost-damaged whesat, the water absorption of
the flour milled from these lower grades was noticeably higher than
was the case with the flours milled from No. 1, No. 2, and No. 3
Manitoba Nerthern.

With the increased water absorption of the flour, the volume of the
baked loaf from the flours milled from grades No. 4, No. 5, and No. 6,
as well as Feed wheat was slightly larger, but the bread was of
distinctly poorer color than thet made from the flour milled from No.
1, No. 2, or No. 3 whesat, .

The slightly greater size of the loaf of bread from No. 4, No. 5, and
No. 6 Manitoba Northern, and from Feed wheat flour, is due, no
doubt, to the condition of the gluten in the lower grades of wheat.
The gluten in frost-damaged wheat, which is the predominating type
in the lower grades of Canadian wheat, is somewhet wesaker and
more mellow than the gluten in sound wheat. Flour milled from
frosted wheat would, therefore, tend to expand to 2 greater extent in
the baking process, and the result would be a larger loaf.

The milling and baking qualities of the two semples of durum wheat
were excellent. Judging from the samples of the white wheats, one
cargo was of excellent quality, whereas the other was below average

quality.
MEXICO

Production of wheat in Mexico averages about 11,000,000 bushels
annually. There has been little increase in production since the
World fi‘Var. Very little whest is imported, and practicelly none is
exported.

I’.Jl‘he more important wheat-producing States in the order of their
acreage in 1926 were Guanajuato, Coahuila, Michoacan, Sonors,
Mexico, Chihuahus, and Neuvo Leone. -,

Climate, soil, and plant disease are the factors limiting the produc-
tion of wheat in Mexico. Wheats produced in Coshuila, Chihuahua,
-and lower California are grown under irrigation. The chief wheats arg
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soft red winter and white. They are usually fall sown. Club wheats
are occasionually grown.

Samples of the commereially important varieties of wheat grown in
Mexico wore obtained through the courtesy of Senor Juan A. Gonzalez,
chief of the extension office at San Jacinto, Distrito Federal, Mexico.
The names of the varicties tested and the State in which they are
commercially important, are found in Table 11.

The majority of the varicetics of commercial importance are white
wheats, with a scattering of soft red winter wheat. If graded under
the United States grain standards act, the majority of the Mexican
wheats would be graded as mixed wheats on account of the presence
of white wheat in red wheat, or vice versa.

From a milling standpoint and judging by the samples (Table 12),
the white wheats of Mexico are slightly superior to the soft red winter
wheats, as flour yiclds from the samples of white wheats were more
uniform, and the quantity of wheat necessary to make a barrel of
flour was slightly less with the white wheats than with soft red winter
wheats.

The flour milled from the samples -of Mexican wheats contained
about the usunl quantity of protein for the white and soft red winter
classes of wheat. The flour was soft in texture, slichtly creamy to
white in color, and on the average was low in ash content. The
water absorption of the flour from both classes of Mexican wheats
was below the average usually associnted with flour milled from
similar classes of wheat grown in the United States. .

The baking quality of the flour milled from the samples of Mexican
wheats is shown in Table 13. The bread baked from the Mexican
flours demonstrated that there was a wide variation in those factors
which indicate baking strength. Fermentation time varied from 90
to 135 minutes, proofing time from 51 to 69 minutes, Joaf volume
from 1,690 to 2,660 cubic centimeters. Equally wide ranges occurred
in the color, grain, and texture of the crumib of the loaf and the color
of the crust. The flours milled from the wheats grown in Chibuahua
had, on the average, the greatest baking strength. With the excep-
tion of one sample of wheat grown in Aguascalientes, which produced
flour of an excellent milling quality, there does not agpear to be any
decided order of merit in which the wheat from the other States
should be listed. The white wheats of Mexico appear to rank, as
far as baking strength is concerned, along with those of Australia,
and, with the exception of the white wheats grown in the United
States, appear to have better baking strength than do any white
wheats grown in any of the 38 countries thet contributed wheat for

this study.
¥ UNITED STATES

Wheat is one of the most important crops grown in the United
States. It is outranked in value only by corn, hay, and cotton and
is the great bread crop of the Nation. About one-third of the farmers
grow wheat. Production is above the pre-war level and averages
over 800,000,000 bushels a year. Statistics on the production of
wheat for the years 1920-1928 are given in Table 14. The data in
this table are arranged according to the five commercial classes of
wheat grown in the United States. More hard winter wheat is
produced than of any other class, followed in order of production
by hard red spring, soft red winter, white, and durum.




TaABLE 11.—Wheats grown in Mezico: Description and characteristics

of the variety samples

13418

State where grown

Varlety

Predominating
class

Kernel
texture

Test
welght

per
bushel

Welght
per 100
kernels

Dam-
aged
kerpels

Foreign
material
other
than
docknge

Apuascalientes
Chihuahua_

Barhon 'y pelon

.| Chihuauense

Bluestert Barbon._ ..

.| Beardless Bluestem ..
Chihunhueno Barbon.

T
Australian white._

Colorado Barbon

White.
Soft red winter
White....

do

Beardless
Colorado Barbon..

White
-.do..

Red bearded

YIard Federation
Native bearded...

Red bearded..........

Rojo.___

Soft red winter._._

White,
Soft red winter__..

- do

‘White Beardless

Sonora

Deflance

do

Puebla..

do.

2 Hard White -
2 Red Winter. ceeneon
2 Hard White_... .

1 Western White._

PR s s SR
3 Mixed (soft red winter, b7,

percent; white, 12,
{)er cent. )
3 Mixed (soft red winter, 80.4 per cent; white, 19.6

per cent.) !
2 Hard White

.1 1 Westera White

1 Western White, smutty . _.ooeaercamvuacs -

2 Mixed (white, 86.2 per cent; soft red winter, 13.8
ver cent.) !

1 Mixed (soft red winter, 84 per cent; white, 16.0
per cent.) !

2 Hard White, SIUtLY oo eerr e mammceeen s

Red Winter

3 Red Winter. ...

Pounds
50.2

o papagageaose 3
LD e e e OO0 W 23R

2 Mixed (soft red winter, 78.3 per cent; white, 21.2
Ker cent; durum, 0.5 per cent.) !

4 Mixed (white, 70.4 per cent; soft red winter, 20.6
per cent,) !

1 Western White__ . ooccemmacaoaoninn

3 Mixed (white, 75.2 per cent; soft re
per cent.) !

4 Mixed (white, 72.2per cent; soft red winter, 27.8
per cent,) !

ter, 24.8

T T Y Y S s st
L3 W -3 e OO0 a0 Q0 o= e da o

« 00 f

—_—tn=O 0 OO0 RO

@

o o0 .S Cosue <«

s e
O e e

C 2O O =OOe OO0 O

1 Proportions of the classes found in the mixture.
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Color of flour

[+ {+ TOUI.
do

do.

Creamy...._...-..| 1
White...........__
White...cocnaan-.
Slightly creamy...
Slightly creamy.._| 1

White

Texture of
flour

do.......| Slightly creamy..{ 1

do
do

Milling
character-
istics

do..
do.

do.

.--do.

mog
jo pusq BBd JTHAL

265 | Soft.__....| Soft_._.___| Slightly creamy
279 )...do.......)..-do.......| Slightly creamy__.

270 [..-d0....-.| Very soft..{ Slightly creamy___{ 1

272 |._do.i..._ ). -do...__| Creamy...._.
271 1.2 OB .ol --_go,,___- White
o.

266 i...do.__._.|..-do.......] White
do
285 [-.-do..i._.]-..do......] Creamy...

275 |...do.._

276
25
281
267
209
277

Lbs.
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TABLE 13.—Wheals grown in Mezico: Baking properties of the variety samples described in Tables 11 and 12

Fermen-
tation
time

Proofing
time

Water

absorp-
tion of
flour

Volume
of louf

Weight
of loaf

Color of
crumb

Grain of
crumb

Texture of crumb

Shade of color of crumb

Color of erust

Break and
shred

Minutes
102

119
101

09
104
104
116

Minutes
68

P,

;—3o§3
gu.&-?
=1 s

OO0

Very good
Poor, crumbly

Light creamy-.

Creamy.. ..co.ceeomamroaun

do...--

Good crumbly.
Poor, crumbly-.

Poor, crumbly.__

Poor, crumbly._.
Good, crumbly.
ood

Creamy, gray-

Very creamy, gray-
Light creamy..

Very creamy-.

Light creamy, gray.

Very creamy, gray.
Creamy, gray

Light creamy, gray.

PRIBNE PRIRHREBREELBRER
N W DI ©ONN NI IR O b ln

PI9Egorate] P09 1101000
225828, 28I852888E3E

FETERR! BBBI2BIRRBBRISRS

Creamy, gray.
Creamy....

Pounds

282
287
286
281

Light creamy. ...
Creamy, gray-.-.

Creamy.

Very creamy.

1 Not baked.
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Hurd red spring wheat is grown extensively in the north-central
aren in JTowa, Minnesota, Montana, North Dakota, and South
Deakota.

Durum wheats are found in almost the same area, Towa being the
exception,

The hard red winter wheats are found in the central southwestern
part of the country, particularly in Iowa, Kansas, Missouri, Okla-
homa, and Texas and in parts of eastern Colorado, Idaho, and
Wyociming.

Tanve 14.—Wheat production, by classes, Uniled Stales, 1920—1928

Hord red | Iiard red
winter spring

Soft red

Durum winter

Yeur boglnning July— White Total

1,000 bushels|! 000 buadels] £,000 bushels|! 000 bushels|!,00G buahels
2L ddT 15!9, 1183 MY, 300 a1, 207 g-{-} %

279, 957 867, 598
o1, 852 L : 797, 381
4 92, 000 52, 00 B84,

000
477, 000
)

1, 060
878, 374
002, 740

L Euse\l upan reports Lo the Divislon of Crop and Livestork Estimates and studies of the Bureau of Plant
ndustry.

The soft red winter wheats are grown mostly in the humid East
Central States. Large acreages are sown to soft red winter wheat in
Illinois, Indiana, Michigan, Missouri, Maryland, and Pennsylvania.

Both spring and fall-sown white wheats are found in the north-
western and northeastern parts of the country. Considerable com-
mon white wheat is grown in New York, In the Northwest, largs
acreages are devoted to the white wheats, especially in California,
Idaho, Oregon, and Waskington.

According to Clark, et al. (2) more thar 200 distinet varieties of
wheat are grown in the United States. This is natural, as wheat
1s produced commerecially in all of the 48 States, under a wide range
of environmental conditions, Many of these varieties are adapted
only locally; others are well adapted to a wide range of conditions.
Among the spring wheats grown the variety Marquis is the most
important. In fact the area devoted to the production of Marquis
wheat in 1924 exceeded 9,600,000 acres or to approximately one-fifth
of the total wheat acreage of the country. Other prominent spring
wheat varieties are Ceres, Kota, Preston, Ruby, and Power.

More than 14,000,000 scres are sown to hard red winter wheats.
Turkey, Kanred, Kharkof, and Blackhull are the most important
of the hard red winter group of wheats.

Fulcaster, Mediterranean, Poole, Leap, and Trumbull, are the
foremost varieties of the soft red winter wheats.

Among the durum varieties, Kubanka, Kahla, Peliss, and Arnautha
are extensively grown.

Representatives of the common white wheats {Triticum vulgare),
Goldcoin, Baart, and Pacific Bluestem are outstanding varieties.
| %f the club wheats (T. compactum) the variety Hybrid 128 is the
eader.
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From the standpoint of the uses to which the wheats produced in
the United States are put, they may beErouped into three subdivisions.
The hard red spring and the hard red winter wheats are essentially

bread wheats; the soft winter and white wheats are used largely for
pastry and biscuits and o some extent for bread; the durum wheats
furnish semolina, which is used in the manufacture of such products
as macaroni end spaghetti.

UNITED STATES VAHIETIER

To compare the relative milling and baking properties of the
whoats of the United States with those of similar usage and classi-
fication grown in other parts of the world, selected varietics represent-
ing the five commercinl classes were milled and baked. The varieties
Kanred, Kharkof, and Turkey were chosen to represent the hard
red winter wheats; the varieties Iota, Marquis, Power, and Ruby,
the hard red spring wheats; the varieties Kubanka, Mindum, and
Nodak, the durum wheats; the varicties Fuleaster, Fultz, Harvest
(%ucen, Minhardi, and Red Rock, the soft red winter wheats; and
the varicties Pacific Bluestem, Federation, Hard Federation, Quality,
and White Federation, the white wheats. To minimize the effect
of changes in climate and soil conditions upon the relative merit of
any given variety, samples of the variety under discussion were
obtained from severai sources as shown in Table 15. Other milling
and baking data arc found in Tables 16 and 17,

112424°—30——4




TABLE 15.—~Wheats grown in the United States: Description and characleristics of the variely samples

Pest Foreign
weight Weight Damaged material

YLocality where grown per per 100 {70 ole other
bushel

Predominating class
kernels than

dockage

Per cent | Per cent

Per cent
1 Dark Northern Spring 0. 0.

Dickinson, N. Dak__.

North lete, Nebr...
Moccasin, Mont. ...
North Platte Nebr.._.
Davis, Calif

North Platte, Nebr
Mocceasin, Mont.....
Waterville, Wash..
Redfield, S. Dak_.-
Dickinson, N. Dak

1 Dark Northern Spring, smutty..
3 Dark Northern Spring._ ...
1 Hard
1 Dark

2 Dsrk Northern Spring.
5 Dark Northern Spring. _.._.....
Sample Dark Northern Spring....
1 Dark Northern Spring

R

ik od ol
00 ¢ = 23

oo

TR

Moccasin, Mont do. -

,do. 1 Hard S?rmg ...... memnan ———
Dickmqon. N.Dak._......do__ 1 Dark Northern Spring.-
North Platte, Nebr...

3 Dark Northern Spring
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NOoDORDOIDOLOOOD
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Average
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Moccasin, Mont Kubanka

Dickinson, N. Dak__.
North Platte, Nebr__. .
Dickinson, N. Dak__
Moceasin, Mont

Mindum..

[ 8| RRSBSBREBIRKRS

oo

do
North Platte, Nebr.._
Dickinson, N. Dak..
Moccasin, "Mont. . ...

1 Dark Hard Winter
2 Dark Hard Winter

W] o

e

North Platte, Nebr_.
Dickinson, N. Dak.__.-
quhnttan, Kans.....

Hays, Kn

ns,
Waterville, Wash

do_ ..
1 Dark Hard Winter.
2 Dark Hard Winter..

do
3 Dark Mard Winter..
4 Dark Hard Winter..

Davis, Calil__.

do
2 Hasd Winter...

D W | oW

porosarel oo oo | eapes

K

Dickinson, N. Dak. .| Turkey.... 1 Dark Hard Winte!
Moceasin, M do..

do__
Manhattan, Kans do. L ooiaiasy SOOI do.. .cilnnecnenno-} 2 Dark Hard Winter,
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North Platte, Nebr...

Average. ... ...

=
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Arlington, Va.

State College, Pa. . .. -
Manhattan, Kans_._ 2 Red Winter..
Hays, KanS.oaccerenns di 4 Red Winter_.
Arlington, Va. ... = 1 Red Winter..
‘Hays, Karns.
Manhattan, Kans do. -

Dickinson, N. Dak... | ] 3 Red Winter, smutty.._
Arlington, Va. d ‘1 Red Winter

g |10
oo || N

N OO BN O

W] OOmHLOMINW

Average.

—

Davis, Calif. ooz Bluestem. . 4 Soft White
Federation d 4 Hard White.

-do do.._
Davis, CBllf..--- —mi- L{ard Fedemuon,. . 1 Hard #White
North Platte, Nebr.___ 2 Hard White.
Dickinson, N. Dak... . d
‘Waterville, Wash
North Platte Nebr._..
Dickinson, N. Dak do.
Waterville, Wash____] do ~ |4 Hard White
Davis, Calif..._.___... 1 Hard ‘White.
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TaBLE 16.—~Wheats grown in the United States: Milling properties of the variely samples described in Table 15, and certain chemical constit-
uents of the wheats and of the flour made from them i
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Acidity of

Color of flour wheat as—

Milling
character-
Isties

Texture of
flour

quality indec

ings removed
fore tempering
(Qortner angle b)

wimimzmaty | Basis cleaned

NENddpazgarisd

free wheat
Glutenin in gluten pro-
teins

Wheat per barrel of
Crude protein in wheat
Crude protein in- flour
QGluten protein in flour

and scoured

wheat
%' | Basis dockage-
Ash in wheat
Glutenin iu flour
Qliadin in flour

Qasoline value
Ash in flour
Lactic acid

Gluten

pH

! Test weight per bushel
Screenings and scour- |

v | Moisture of wheat be-
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TaBLE 17.—Wheals grown in the United States: Baking properties of the variely samples described in Tables 15 and 16
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tation
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Proofing
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crumb
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Considering the hard red spring wheats first, it is apparent (Table
16) that there are some differences in the milling qualities of the four
varieties of spring wheat selected. On the basis of the milling quality
of the weight of wheat necessary to produce a barrel of flour, Kota
ranked first, Ruby second, Power third, and Marquis fourth. How-
ever, on account of its creamy color, the flour mitled from Kota would
probably not be as acceptable as that produced from the other three
varieties.

From a baking standpoint all the flours milled from the spring
whent variotics exhibited excellent strength. The water absorption of
the flour was high and fermentation tolerance was excellent, as were
all the other factors entering into the scoring of a good loaf of bread.
Moreover, the qiantity of bread that could be baked from a barrel of
fiour by the method of baking used was high.

The milling quelity of the five durum varieties was likewise good
because high test weight per bushel and high flour yield went hand in
hand to make possible the production of & barrel of flour with the
average quantity of wheat necessary to accomplish this purpose.

From & baking standpoint, due consideration being given to the
fact that durum wheat flour is not extensively used for bread meking,
the strength of the durum flour was geod. But the durum flour did
not have the baking strength of the spring wheat flour, for weaknesa
was apparent, particularly in the texture of the crumb and the break
and shred of the loaf.

The hard red winter wheat varieties sliowed s greater variation in
milling properties than did either the hard red spring or the durum
wheat varicties. The test weight per bushel varied from 54.3 to 62
pounds. The flour yield varied from 65.6 to 72.5 per cent. Ranked
in the order of their milling properties, Kanred was first, and Turkey
and Xharkof followed closely.

The baking quality of the hard winter wheat varieties was variable
mostly with regard to velume of loaf and color of crumb.  As far as
water absorption of the flour, fermentation time of the dough, and
texture of the loaf are concerned, average to above average condi-

"~ tions prevailed with but one or two exceptions. Bread production was
high, averaging 295 pound loaves per barrel of flour. On the average,
a slichtly better loaf of bread was obtained from the spring-wheat
flours than from the winter-wheat flours.

The milling propertics of the soft red winter samples showed some
variation. Flour yicld from the samples of this class of wheat was
somewhat below average; it would tauke more wheat of any one of
these varieties to produce a barrel of flour than is the case with the
hard red winter varieties.

The quality of the bread baked from the soft red winter wheab
flours was not equal to that made {rom the flours milled from the hard
red sprivg @wd hard red winter wheat varieties. The difference was
largely in the size and weight of the loaf. Partly because of the low
average water absorption of the soft red winter wheat flour, & light-
weight loaf resulted.  This preciudes the possibility of making a large
number of 1-pound loaves of bread from a barrel of fiour. .

From a milling standpoint, the quality of the white wheat varieties
tested was variable. Test weight per bushel varied from 54.1 pounds
to 60.7 pounds. Flour yields, dockage-free basis, varied from 66.2 to
72 per cent. As a result, milling quelity expressed as the quantity of
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wheat necessary to produce r barrel of flour varied from 263 to 290
pounds. Of the five varietics tested, Quality appeared to have ous-
standing mertt.

The tlour milled from the white wheats produced good bread, some-
what inferior to that made from the spring whest and hard winter
wheat flours, but slightly superior both from a quelity and a quantity
standpoint, to the bread made from the soft winter wheat flours.

MILLING AND BAKING QUALITIES OF UNITED STATES EXPONT WIIEAT

Wheat and wheat flour constitute & very important part of the
internationa] trade of the United States, as the United States stands
second in the exportation of wheat, Canads holding first place. In
velue of crops exported, wheat stands second only to cotton. Exports
of wheat for the period 1920-1928, by commercial classes are given in
Table 18,

Tanbre 18 —Wheat, excluding flour: Exports from the Uniled States by classes,
1820-1828

Tnred roed I Hnrd red Soft red Ly
whiter spring Dhrrum White Total

Year beglnuing July Winter

1,000 bueshels;1,000 bieahela 1,000 bushels(? 000 buahela|t 000 bushels 1,000 bushels
18. 421 3, 037 50, 266 293
25,613 3, 20,974 28, 13%
13. 075 . 23,570
2 008 3
M, 567 y
4, 958 50 16, 157

2,
2,174 : ; 27, 631
5, 146 546 452 %0, 271
et 3 L. 248 i 2 7 G 416

Baszed upon reporis to the Tivislon of Crepand Livestork Estimates of the Burcau of Agrimitursl Eco-
notics, {o thie Buresl of Foreige snd Domestic Commerce, and studies of the Bureay of Dlaat Industry.

¥ Six months, Juiy—December,

Durum wheat, hard winter wheat, and white wheat constitute the
bulk of the export wheats of the United States. Exports of soft red
winter wheats have declined with the decrease in production.

To learn about the milling and baking properties of the United
States export wheats, a large number of cargo samples were secured
abroad through the courtesy of the Superintendence Co. These were
subjected to the milling and baking tesis previously described.
Results are given in Tables 19, 20, end 21,




TaBLE 19.—United States export wheats: Ports and dates of loading and unloading, and descriplion and characteristics. of samples taken at
port of unloading

) red Tle:; Dngd]- gg{gﬁl
N Date of Date of Predominating X weight | ag
Port of loading 1oading Port of unloading unlosding class Trade designation ',iﬁ{; (3]1;:13:

dockage

Pt P.ct.
2.4 L1

New York._..| Mar.,, 1926 | Rotterdam, Holland| Apr., 1926 | Hard red spring.] 1 s Dark Northera 2 Dark Northern Spring..
pring.

Baltimore.....| Dec., 1926 | Hamburg, Germany | Dec., 1920 2 mee' Durum
Montreal June, 1926 A;‘ou&nouth, Eng- | June, 1926
and.
Nov.,1026' | Hamburg, Germany | Nov., 1926 3 Durum
Dee., 1926 Ai'onénouth, Eng- | Dee., 1926 d d IO [
and,
Nov., 1926 | Hamburg, Germany | Nov., 1926
Dec., 1926 {.....do Dec., 1926
Phﬂadel ia..| Mar., 1926 | Rotterdam, Holland | Apr., 1926 l -
Montreal May, 1926’ | Hull, England June, 1926 4Mixed (durum, 82.9 per
cent; hard red spring,
16.8 per cent; white,

. 0.3 per cent).

July, 1926 Avon‘;nouth, Eng- | July, 1929 3 Mixed Durum

land.
Sent., 1926 | London, England...| Oct,, 1026
Nov., 1826 { Hull, England Dec., 1926

Qo
el

WO 0oS O

ouc.n ;k)‘l
B8 5% 8
<

= D e
cSWw wo

=

~1819
grgnen

g82R 22 2g
. o

=,
00 a 1 =

o
g

Pl

NS DRSNS O W]
=
@

-]

Copeu‘?a;,en, Den- | Sept., 1926

Hnmburg, Germany Aug .y 1926

do -
Port Arthur.__ .do
San Franeisco. Rnnders. Denmark.. -.do, "1 Dark Hard Winter___.
Qalveston. ... !ui'om‘nour.h Eng- | Aug., 1920 d 2 Hard Winter
and

| R

Hamburg, Germany |...do
Aug., 1026 do. Sept 1926
Oct., 1926 Nov., 1926
Aug., 1026 Se([;t 1926
_| Sept., 1626

Ll 11 Sl

COChin e ORI Dkl O~
-

BLP3RSR 288 ¥/ 8

gagors

London, England.___| Oct., 1020
Avonmouth, -Eng-

‘

8
X

N
oo
©
»
o
TUALINOINOV J0 "IJHd 'S "A ‘261 NILATING TVOINHOLL

land.
New Orlenns.. July, 1928 | Hamburg, Germany | Aug., 1928
. raenmamnl Dee., 1026 1 ___do Jan,, 1027 |-
New York.... Aug., 1926 Copené;ahen, Den- | Sept., 1926
’ mark.

-
MNE DHOLIOOO: LTS

o
e
-
BEE BLBBBB!
. N

.

oM SIS0




g

-do. Hamburg, Germany !._.do
Sept 1926 Copenl:mgen, Den- |--_do

-
=1
=]
L

PN

LA CUNRAO N NID e coese | olihemmus Some CweKkse ©ow
LR o)

-

OLt 1926 do. . 4 Hard-Winter
. g2 Hz(xjrd Winter.

(=S
53]

L

do
Fort Arthur._ Hamburg Gérmany| Sept., 1926
Portland, Ju.ly, 1926 | Avonmouth, Eng- | July, 1026 {.

land.

Aug., 1926 | Hull, England Oct., 1926
Oct., 1026 Hamburg, QGermany Dec 1026 - -1 2 Hard Wmu_r smuu.y.

do. - Nov 1926 2 Hard Winter
Dec., 1926 Rundus,Denmark-. Feb., 1927 1 Dark Hard Winter
(scoured).
Aug., 1926 | Bremen, Germany .. Aug., 1926 3 Hard Winter

do do. do

——ndoo___. ..-do 1 Hard Winter..
Sept., 1926 - Sept., 1926 3 Hard Winter..

do do. 2 Hard Winter-. 2.
do. do. - do.

. ee

..

B8 BESBEB 28

LRy
o
bl

'

PP

£BET B3B3 HERE
=OCdade HeCniie OO OO0

P,

—

WO Coomon  OWtn=Jo

P, e
e

WIS ONOD  WHWEN e
-

2lep2888 B

-
=}

Average. -
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TasrLe 19.—Uniled States exporl wheats: Ports and dales of loading and unloading, and description. and characteristics of samples taken al
port of unloading—Continued
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TABLE 20.—Uniled States export wheats: Milling properties of the samples described in Table 19, and cerlain chemical constituents of the
wheats and of the flour made from them

¥ Tdity

i Flour vield— Color of flour C“-ﬁ’e‘;ﬁs‘i
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TasLE 20.—United Stales export wheats: Milling properties of the samples described in Table 19, and certain chemical constituents of the
wheats and of the flour made from them—Continued
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TABLE 21— United Slates export wheats; Baking properties of the samples described in Tables 19 and 20

Laboratory
No.

Fermen-
tation
time

Proafing
time

Water

absarp-
tion of
flour

Volume
of loal

Weight
of loafl

Color of
crumb

Gruin of
crumb

Texture of crumb

Shade of color of crumb

Color of crust

Bread per
barrel of
flour

Break and shred
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m
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Per cent
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Becnuse of the smell quantity of spring wheat exported and the
fact that the distribution is scattered widely throughout Europe, a
sample from only one cargo of spring wheat was sccured, From a
milling standpoint and judging by the sample this wheat is somnewhast
below average, as it would teke 280 pounds of this wheat {o make a
barrel of flour.

Eleven samples representing cargo shipmenis of durum wheat
were received.®  Wheat in these eargoes was of excelient milling qual-
ity, according to the sample, averaging over $61.1 pounds in test weight
per bushel and yielding on the average 70.4 per ecut of flour, dockage-
Iree basis. For durum wheats the bread-making quality was good.
The bread made from: the durum flour was slightly creamy, but the
lonves were very acceptuble In volume and in texture.

Sumples [rom 33 cargoes of hard red winter whefit were received
Trem IEuropean ports. These cargoes averaged 60.2 pounds in test
weight, contained 1 per cent of dockage, 1.2 per cent of inseparable
foreign material other than dockage, and 0.9 per cent of damaged
kernels. The average flour yield, dockage-free basis, was 70.2 per
cent.  In many imstances the flour yield was much higher. An aver-
age for the 33 cargoes showed that 271 pounds of wheat would be
required {o manufacture a barrel of flour out of the hard red winter
export wheat. The protein content of the wheat was 10.82 per cent,
cnleulated on o 13.5 per cent moisture basis. The protein content
of the resulting straight grade of flour was 10.04 per cent, on the same
basis. Associated with this low protein content was a low average
water shsorption value for the flour. For the same reason the fer-
tmentuation ime of the dough was shorter than is usually true in the
cuse of hard red winter wheat flour.

Although in 85 per cent of the instances the volume of the loaf of
bread was satisfactory, an examination of the texture of the bread
and of the break and shred of the loaf showed that approximately 40
per cent of the hard winter flours were slightly deficient in baking
strengthi. On the other hand, there were some excellent wheats in
the group,

All of the 23 samples of soft red winter wheat obtained oversens
were clean.  They contained, on an average, 0.4 per cent of dockage,
0.6 per cent foreizn material other than dockeage, and 2.6 per cent of
damuaged kernels.

From a milling standpeint the quality of the soft red winter export
sampes was not quite so good as that of the hard red winter exports,
for it would be necessary to use 276 pounds of the soft red winter
wheat to produce & barrel of flour as compared with 271 pounds of
hard red winter whent.

The quality of the bread made from the soft red winter wheat
flours was not quite so good as that obtained from the baking of the
hard red winter wheat, ITours, the most noticeable points of difference
being in the grain and texture of the crumb of the loaf. Practically
the same quantity of bread, however, resulted from a barrel of flour
milled from either class of wheat, being 290 pounds in the instance
of the hard red winter wheat flotr and 291 pounds for the soft red
winter whent Hour. The protein in the soft red winter wheat flour

! Rinee considernhle qunntities of durim whent are shipped overseas by way of Montresd, Cannida, whero
it B inbaedd with Coneding darenowhenat, the idenuty of the ewurgoes maving out of Mentrenl will hnive to
be ussed.
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was apparently of better quality than that in the hard red winter
wheat flour as a smaller quantity was present in the soft wheat flour
and the averape loaf volume was approximately the same.

Sixteen samples were obtained representing cargoes of white wheat.
These cargoes contained 4 more variable type of wheat than has been
heretofore mentioned. Samples of eight cargoes represented the
subelass hard white, three the subclass soft white, and three the
subclass western white,  According to the United States standards,
whents of the white class become progressively less valusble from a
baking standpoint as the subclass changes from hard white to western
white.

Among the white wheats examined, but one cargo was of & grade

below No. 2. There was slightly more dockage in the white wheats
than in the hard red winter or soft red winter wheats. On the other
hand, the percentage of inseparable foreign material and the per-
coentage of damaged kernels were less. The weight per measured
bushel averaged 53.5 pounds, varying between 58.3 pounds and 61.5
ynands.
! From the standpoint of the average test weight per measured bushel
and the standpoint of flour yield, the milling quality of the white
class was somewhat low, &s, on the average, it would be necessary to
use 280 pounds of wheat to produce & barrel of flour.

From a baking standpoint, as compared with the four other classes
of flour just discussed, the flour milled from these white whests lacked
haking strength.  Volume of loaf, except for the wheats carrying the
designation “hard white,” was low, as were, In most instances, the
grain and texture of the crumb and the break and shred of the crust.
Water absorption of the flour was below the average for this class of
wheat. In a general way the relationship between subclass and
bhaking quality was apparent.

For additional information relative to the quelity of the wheat
exported from the United States, milling and baking tests were made
every month during the crop year 1926-27 upon composite samples
of the several classes of whent exported from two interior markets
and six seaboard markets.

The reaults of the milling and baking tests as well as other pertinent
data from this study are given in Tables 22, 23, and 24, which cover
14 hard red spring wheats, 3¢ hard red winter wheats, 40 soft red
winter wheats, and 30 white wheats.

Fortunately, with the supplementary study, it has been possible
to secure more evidence regarding the quality of the spring wheat
exported [rom the United States. These data will be found at the
top of Tables 22, 23, and 24.




TasLe 22.—~Uniled Stales export wheals: Ports and dales of loading, and description and characteristics of samples

taken at port of loading

Labo-

ratory

No.

Port of loading

Date of shipment

Trade designation

Predominating
class

Grade

Dockage

Kerne!
texture

13327

1427
13528

13705 ...
1380k L. L
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13329 |
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I« . W,
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January, 1927._
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| Per cent
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Tasug 22 —United Sta!cs export wheats: Ports and dates of loachg g, and description and characteristics of samples lnken at port of loading—
ontinued

Test Fo§eignl
inati T raiy materia
Post of loading | Date of shipment } Trade designation Pmdoc’]’:“sg“tmg Dockage [I;_g{gsé w ‘I’)‘:rht q{%“r:_lﬂeiﬁd‘

bushel dockage

Per cent | Per cent Pounds Per cent | Per cent

August, 1926 _ ... Soft red winter_...] 2 Western Red (scoured) 0.6 0.0 0.6

September, 1926 _. do d 1 Westg;n Red (washed i .9 61 0 .0
scoure

February, 1927 __.. 2 Western Red (washed | . 60.0

scoured). :
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Average.

San Franeiseo.....| Tune, 1926._._
do.. August, 1926

Qetober, 1926._.

\"ovember, 1926...

do

January, 1927 ...

June, 1926__. -

July, 1926_. - -

October, 19! R Soft White. Soft White

August, 1926 _-2 Soft W’lnte_ 2 Soft White (\vushed and scoured).

September, 1926, do.

QOctober, 1926.... - do 2ot W hite

June, 1926.. 2 Western ¥

August, 1926. 1 2 Western White (washed)

September, 1925, 2 Western White (wnshed and

seonred).

13043 |- - Qctober, 1926 2 Western ‘White (scoured)

13946 d November, 1926.... d 2 Western White (washed and,
: seoured).

14112 2 January, 1927 2 Western White (scoured)

14145 d TFebruary, 1927 2 Western White. ..

14225, March, 192" -

14431 Apri}, 1027
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TanLe 23 —United Stales export wheats: Milling properties of the samples described in Table 22, and cerlain chemical consiituents of the
wheats and of the flour made from them

. Acidity of Slut
. i is. | Flour yield— | Color of flour wheat s Fluten
Test S(I::liz? F;gﬁlgn Rro ot \v‘g’e‘:f‘t Milling Crude | Crude quatity
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TanLe 28.—United States export wheats: Milling properiics-of the samplrs deseribed -in Talle 22, and certain chemical constituents of
‘ the wheats and of the flour made from them—Continued
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TapLe 24— United Stales export wheals: Baking propertics of the samples described in Tubles 22 and 28

TL

Bread per

“oltme {Weight of] Color of Grainof { o , 3 . . . c
of loaf ol crumb | erumb Texture of cruwmb | Shade of color of eruinby|  Color of crust. ! Break and shred bx}]r(x;ﬁlro[

i

Fermen-j 1, \Wnter ab-,
tation “ﬁgﬁ;’g sorption. |

Tahoratory
N time of flour

PAL N

Minutes § Minutes ., O G, Score Score Poynds
.!3": e 1 70 . 2, 110 500 f 258
., iR 50]

2,08 501 Ex Crenm v, gray

Light creamy

Fair, crombly. Creamy......
(.or-u.._._... Light creamy..
(‘reumy...n.._....-.
Light ¢reamy, gray._
Light (.ruuny-..

("reﬂm v

. ) do._...
1,970 { i d Light brown.._.! F
2,156 } ight ¢ Brown

2,010
2,000 .o

l: 950 00 ! Fair, crumhly Light creamy
2,240 S(H Good. e - Crenmy...
2,150 B Excellent.
Good, crum

‘N 6T NILATIAL TVOINHDAL

Very creamy
Creanmive o ovecaan
Light creamy, gray
Light creamy._ ..
Creamy .. ono..

N |
Li[,ht brown.
Brown_._..

100K
Fair, crumb]\ -
RPN ¢ [« M,
Light brown.
- Brown_ omee.an
Good, crumbly_.. Light brown.
Guod.. do.

Fair.
Good
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\verux,e.-, .

18532 ...

108

Average..__ 116

1 Omitted from average.

(iood, cr
Fair, crumbly.

Bru\\ n
. i Light brown.
\’ery creamy. ... TURSI's 1,
Creamy...ceoeae JRURSSY 1 IO

RS [ IS

Light creamy

Light creamy, gray..

i Light creamy ...

Poor, crumbly__._
qur, crumbly_.__.

Creamy, gray.
Light creamy_
Creamy, gray-
Light creamy.
Crexls]my, gray.

Light creamy.
Light creamy, gray._...
Lig)‘\it creamy

0.

Creamy, gray ..

rair.
Fmr, crumbly.
Fair..._......

-l Light creamy, gm:,..._

Light creamy. ..
do

Crez:lm), gray.- -

B ;11 A

Slightly creamy.
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TapLE

24, ~—Uniled Stales export wheatls; Baking properties of the samples deseribed in Tables 22 and 23— Continued

Laboratory
Nu.

Fermen-
tation
time

Proofing
time

‘Water ab-

sorption
of flour

E

Volume \\’exght of]
of loaf ‘ foaf

Color of
crumb
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fxcellent
Good......

Fair, crumbly..[.]|.
Fair.. ...

“Poor, enmibly.

Good, crumbly

Clond, erumbly..
Excellent____
Good.an. o,

Fair, crumbly-_,.. .

Fair, crumbly. _
Good

Poor, crumbly
Fair, crumbly
1’00{1. crumbly

Good, crumhly. o

Goodown ..

« reamy, gray.
Lngl‘ljt creamy.

Crenmy, Lm) .

Creamy....

Creamy gray,
Creamy....
Light creamy

Very creamy.
Light creamy
Creamy..
Light creamy_ _
Creamy, gray
Very cru\mv
Creamy.. -
Light ueumy, 'm)

Creamy yellow

i Light brown._

: Brown_...
R 1)
Light brown
Brown

Light brown.
Brown
Light brown

wew QO
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Tt is apparent [rom the data supplied {rom the milling of the hard
red spring wheat samples that they were of fuir average quality. The
average test weight, dockage-free basis, was 50.4 pounds. The yield
of Mour on the same basis averaged 68.7 per cent.  With such figures
it is veadily computed that the quantity of wheat necessary to manu-
fucturs & barrel of flour will be, in round numbers, 276 pounds.
Such figures compare closely with those obtained from the rmiing of
No. 3 Manitolba Northern whest,

On the other hand, with the exception of the fact that 1t was
possible to make only an average number of loaves of bread from the
flonr milled [rom the hared red spring wheats, the baking quality of
the flour was fairly good. Size of loal, color of crumb, grain and -
texture of the crumb, as well as crust color, and break and shred,
were normal for this class of wheat.

The grading data on the monthly composite samples of hard red
winter wheat compare closely with the average data chtained {rom
the Superintendence Co.’s samples of the same class. Omn an average
basis, the gquantity of dockago m the monthly composite samples was
0.3 per cont, as compared with 1 per cent; kernel toxture was §51.5
per cent, as compared with 58.5 per cent; test weight per bushel was
G0 pounds, as compared with 60.2 pounds; damaged kernels were
1.3 por cont, as compared with 0.9 per cent; foreign material other
than dockage was 1.3 per cent, as compared with 1.2 per cent.

Similarly with the solt red winter wheat samples, on an average
basis, the dockage of the monthly composites was 0.1 per coent as
compnred with 0.4 per cent; the test weight per bushel was 60 pounds,
as compared with 59.7 pounds; damaged kernels were 2.1 per cent,
as compared with 2.6 per cent; lhe average quantity of foreign
material other than dockage was 0.6 per cent in both instances.

From a milling standpoint the hard red winter wheat monthly
composites were of the same quality as the average of the company’s
samples for this same class of wheat, The average welght of wheat
necessary to make a barrel of flour from both geries of samples was
the same, namely, 271 pounds.

The milling quality of the monthly composite solt red winter
whents was practically the same as the company’s samples of the
sume class, as the guantity of wheat necessary to make o barrel of.
fiour averaged 275 pounds as against 276 pounds for the company’s
samples,

Irom » baking standpoint no large differences in quality were ap-
parent in the flour mitled from_the hard red winter wheat obtained
froni either source.  On the basis of average figures, the comparative
data are as [ollows, the figures lor the monthly composite samples
being stated first in each instance: Termentation time, 137 minutes,
as compared with 139 minutes; proofing time, 65 minutes, as com-
pared with 83 minutes; wator absorption of flour, 57.7 per cent, as
compared with 58.2 per cent; loal volume, 2,176 cubic contimeters,
as compared with 2,112 cubic centimeters; weight of loaf, 501 grams,
as compared with 504 grams; color score of crumb, 88, as compared
with 87: score of grain of crumb, 91 in both instances; shade of color
ol erumb, light creamy as compared with ereamy; color of crust,
light brown in each instance; pounds of bread per barrel of flour,
289, ns compared with 200. As was the case with the Superintend-
ence Co.'s hard red winter wheat samples, approximately 40 per cenb
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of the monthly composite sample flours exhibited some deficiency in
baking strength.

For the soft red winter wheat flours the average comparative
figures are as follows: Fermentation time, 116 minutes as compared
with 112 minutes; proofing time, 65 minutes as compared with 62
minutes; water absorption of flour, 53.6 per cent as compared with
53.3 per cent; volumae of leaf, 2,152 cubic centimeters as eompared
with 2,098 cubic centimeters; weight of loaf, 488 grems, as colnpared
with 490 grams; eolor score of crumb, 89, as compared with 88; score
of grain of crumb, 89, as compared with S7; texture of crumb, faly in
each insbance; color of erust, light brown in each instance; bresk and
shred, poor in each instence; pounds of bread per barrel of flour, 282,
us compared with 291, The baking quality of the company’s sanples
was, therefore, the better. '

The monthiy composite white whests were of somewhat botter
quality than those suppiied for stmilar tests by the company. Higher
bushel weights prevailed, as did higher flour yields, with the result
that it toolk 6 pounds less of the wheat to make a barrel of flour than
was necessary to use with the wheats supplied by the company.
The ratio was 274 to 280 pounds.

There was also some superiority in the beking quality of the fiours
milted from the monthly composite wheats. This was largely a
matter of loaf volume, and ol interior charscteristics of the loaf.
On an average basis the comparative figures sre as follows: Fer-
mentation time, 116 minutes, as compared with 114 iinutes; proofing
time, 62 minutes, as compared with 58 minutes; water absorption -
of flour, 54.6 per cent, ns compared with 54.8 per cent; volume of
loaf, 2,074 cubic centimeters, as compared with 1,970 cubie centi-
meters; weight of loaf, 494 grams, as compared with 498 grams;
color score of criunb, 88, ss compared with 87; score of grain of
erumnly, §7.0, as compared with 84; texture of crumb, good as com-
pared with poor; shade of color of erumb, crenmy vellow, as compared
with eremmy; color ol crust, light brown in both instunces; break
and shred, Tuir as compared with poor; pounds of bread per harrel
of Hlour, 283, as compared with 287.

MILLING AND BAKING QUALITIES OF SOUTH AMERICAN WHEATS

Argenting, Chile, and Uruguay, are the importans wheat producing
countries in South Ameries, Argentina outranking the other countries
by far.  The relative milling and baking quality of South American
wheats will be found below,

ARGENTINA

Argentina ranks sixth among wheat-producing countries of the
world, but when exports are_considered it is exceeded only by the
United States and Canade.  Wheat is grown mostly in the Provinces
of Buenos Alres and Cordobu, and to some exten in the Provinees
of Sante F'e and Entre Rios, and the Territory of La Pampa. The
first two Provinces produce sbout 70 per cent of the wheat of the
country snd the five arens together about 95 per cent of the crop.
The trend of wheat acreage from 1890 to about 1912 was sharply
upward: from that time until the drop in acreage following the
World War, the increase in acreage was less rapid.  After the postwar
deerense, the trend in aerenge hus again been strongly upward,
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Tntil 1900 most of the increase in wheat was to the north. In
recent years this increase has been more rapid to the south and west,
and particularly in La Pampa. The average production of wheat
for the crop years 1924-25 to 1928-29 amounted to 237,000,000
bushels; the preliminary estimate for the crop year 1928-29 was
307,000,000 bushels. Further increase in production is strongly
fimited by high temperatures in the north and low temperatures
and lack of rainfall to the south, and by uncertain rainfall to the
west. TFlax and corn likewise have competed successfully with wheat
in the Provinee of Santa Fe, where the acreage of wheat has actually
deereased during recent yeats. '

The bullk of the Argentine wheat crop is usually seeded in June
and July and havested in December. It is possible to sow wheat
over o long period.  If the weather is dry during May and June, much
more is sceded in the lutter part of June and in July. Dry weather
in May and June is not especially to be feared unless it continues
well inte June. In Buenos Aires, the most important wheat-pro-
ducing Province, the bulk of the wheat is sown in July. Exports
are made from the new crop in January and occasionally, to a siight
extent, in December, but the heaviest movement usually comes n
TFebruary or later. By the end of June over 70 per cent of the year’s
exports, on an average, has left the country, and by the end of May,
60 per cent has usually been exported. The Argentine exporis thus
move during the senson when shioments from the Northern Hemi-
sphere are normally lightest.

ARGENTINE VARIETIER

Among the varictics of wheat grown in Argentine, Barleta is prob-
ably the oldest and most widely sown. Barleta resembles the Turkey
Red wheat of Kansas, but is somewhat softer. It was originally
imported into Argentina by immigrating Italinns and proved suitable
for cultivation under the conditions of Argentine soil and climate.
It is said to furnish an sbundant product of good quality and to pos-
sess n high degree of resistance to drought, rust, hail, and excess heat,
1t is also less likely to be damaged by cold, damp fog, and late frost
than nre other varieties. It develops early and 1s Tuu'dy, qualities
which explain the extent of its cultivation. As it does not shatter
ensily, it is able to withstand the violent winds during the ripening
period, which reduces harvesting losses to a minimum, It also has
good milling and baking quality.

Ruso is o commercial variety cultivated extensively in the western
part of the Provinee of Buenos Aires and in the Territory of La Pampa.
Tt was one of the chief wheats in this zone until recently; it is'now
being replaced by Kanred and other new pure varieties,
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Favorito is a commercinl variety, grown generally aver the entire
corcal zone of the country, It is a ligh-yielding varioty but is being
sown on decreasing acrcages because of its inferior baking charae-
beristics.

In the far porth, that is, in northern Santa Fe and northern Entre
Rios, where the soil and climate are not well suited to bread wheats,
practically the only class of wheat grown is durum. The principal
varietios of durum wheat sown are Candeal, Anchuel, and Tongarro.

Crlehaqui and Peraano are the more important commercial varie-
ties of winier wheat grown in the northern wheat country,

The Argentine Departinent of Agrieniture is roported as giving
much attention to developing new varicties adapted to Arvgentine
conditions.  As a result of this work the varieties known gs Reeord,
Universel, and San Martin are giving excellent results as regards
yield, quality, and milling and baking properties.

The United States variety Kanred, a hard red winter wheat, is
coming into [avor on aecount of its ability to grow under southern
Argentine conditions, and on sccount of the quality of the flour pro-
duced from it.  Kanred is said to be especially ac?&pted to the cold
and drought expericnced in southern Argentina, and likewise does
well on sandy and poor iands. Tt has been found to produce wheat
that is richer in protein and gluten than are some of the other varietics
that can prosper on such lands,

A study of the milling and baking properties of certain Argentine
wheat varictles was made possible through the courtesy of Ingenicro
Carlos D, Girola, honorary director of the agricultural museum of the
Argentine Rural Society of Buenos Aires, and Ingeniero Agr. Ale-
jandro Botte, divector general, Eusenanza Agricoln, Bucnos Aires,
who sent samples of the following varietics: Barleta, Calchaqui,
Candesl, Favorito, Peruano, Record, Ruso, San Martin, Sin Rival,
and Universal 11,

Under the grain standards of the United States, the varietics Bar-
lets, Record, Ruse, and Universal 1T, would be classified as hard red
winfer wheats; the varieties Calchaqui, Favorite, San Martin, and
Sin Rival, as soft red winter wheals; the varicty Candeal, as a durum
wheat; and the variety Peruano, as a white wheat. The grading
characteristics of these samples are deseribod in Table 25.

The data relative to the milling and baking qualities of the varieties
tested wre given in Tables 206 and 27,




TaBLE 25.—IFheals grown in Argentina: Deseriplion and characteristics of the varicty samples

g Test
LN . T P Kernel | weight | Damaged
Tabaratory Na. Province \vherg grown Variety Predominating class Grade texture } pelr : kernels
hushe

Percent | Pounds § Per cent
W7 7.7

Buenos Ajtes Univ or&nl ’ll s avrimmesennaa. o Hard red winter._..o........} 4 Dark Hard Winter—.
s [0 S, B lo.. . lo -1 1 Dark Hard Winter.
s . . E 1 1lard Winter.......

9—-()8-&8?81 1

g do.
] Rec(;n!,- ....4a. 1 Dark Jiard \\Jmer‘
do..

—oo—SwD

!.
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W

Buenos Alres San Mmtin. ..o ] Soft red WDt cnnnooaao.. .| 2 Red Winter .
Salta Calchaquie....... . el ol T 2 Mixed (soft Ted winter, 69.2 per
ceni; white, 37.8 per u.nt)
Favorjto, ... . 1 Red Winter.

Sin Rival

(R~

AVErnge. oo

2 Mixed (durum, $8.1 per cent; soft
red winter, 11.9 per cent).

13652, 4 Lo wmmme | B Peruano..oeo.iviweoooiin | Whitea.._. aavmr———— wammes | 2 Mixed (white, 67.1 per cent; soft

red winter, 32.9 per cent).

18




WanLe 26— Wheats grown in- Argentine: Milling properties of the rariety samples deseribed in Table 25, and cerlain chemical constituents of
the wheats and of the flour made Jrom them
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TasLe 27.—Wheats grown in Argentina: Baking properties of the variety samples described in Tables 25 and 26
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As matorial suitable for milling, each of the varieties was sound in
avery vespect and absolutely free of dockage or inseparable foreign
material.  Trom s milling standpoint, contrary to the usual expe-
rience with wheat containing s high percentege of dark, hard, and
vitreous kernels, & majority of the samples of hard red winter wheat
viriotios producsd & flour soft in texture, much like the flour milled
from soft red winter wheat. Of the four hard red winter varieties
ch t.etil1 , Burleta ranked first, Record second, Ruso third, and Universel
ourbh,

A comparison of the date relating to the milling and bskin
guaﬁbies of the hard red winter wheat varieties grown in the Unite

tates and In Argentine, using the sverage figures for the class as an
indoex, are as follows (tho figures for the United States wheats are
presenbed firat): Test weights per bushel, 58.9 pounds, as compared
with 60.7 pounds; kernel texture, 92.3 per cent, as compared with
00.8 por cent; damaged kernels, trace as compared with 0.2 per cent;
flour yield, dockage-free basis, 70.1 per cent, as compared with 69.4
per cent; weight of wheat per barrel of flour, 274 pounds as compared
with 278 pounds; fermentation time, 146 minutes, as compared with
129 minutes; procfing time, 59 minutes in cach instance; water
absorption of flour, 81.3 por cent, as compared with 58.3 per cent;
tonf voluine, 2,207 cubic centimetors, as compared with 2,016 cubic
contimeteors; weight of loaf, 511 grams, as compared with 510 grams;
color scors of crumb, 86, as compared with 90; score of grain of crumb,
90, ss comipared with 91;shade of color of crumb, creamy, as compared
with creamy gray; color of crust, brown in each instance; break and
shred, good in each instance; pounds of bread per barrel of flour, 285
pounds, as compatred with 294, .

The milling quality of three of the four varieties of soft red winter
wheat testod was excelient. The flour was true to type, was of low
ash content, and contained slightly more protein than 1s usual
in straicht grade soft red winter wheat flour. The variety of outstand-
ing miling quality was Calchagui; the varieties San Martin, Favorito,
and Sin Rival ranked next in the order named.

The baking quality of the flour milled from the Argentine soft red
winter wheats was somewhat weaker than that of the flour milled
from the Argentine hard red winter wheats. This difference is most
noticeable in the size of the loaf, the texture of erumb, color of erust,
and break and shrad of the loaves made from the soft wheat flours.

The soft red winter wheat varicties grown in Argentina compare
favorably with varicties of the same class of wheab grown in the
Urited States. On tho basis of average figures, the yield of flour
obtained from the Argentine varieties was about 1} per cent higher
than that obtalned from the United States varleties—70.2 per cent,
as compared with 68.8 per cent. The Argentine soft red winter
wheat flour had a higher water absorption, 58.5 per cent, as compared
with 55.4 oer cenb; a greater fermentation tolerance, 128 minutes,
as compared with 112 minutes; and a better quality of the gluten in
the flour, & viscosity coofficient of 2.33, as compared with 2.11. In
spite of this high cocfficient of gluten quality, Argentine soft wheat
flour did not bake into as large a loaf of bread as the flour milled from
soft wheat grown in the United States—one loaf being 269 cubic
centimoters less in volume,




TaBLE 28.——Argentine export wheals: Ports of loading and unloading, and description and characteristics of samples taken at the port of unloading
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TABLE 28. --A'rgentzne export wheats: Ports of loading and unloadm%, and deseription and characleristics of samples taken at the port of unloading—
ontinued

f
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* i N 3, v .
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Cundead, the durum-wheat variely examined, did neb prove to be a
pure varieby &s ib contained 11.9 per cent of soft red winter wheat.
No doubt influenced by this admixture of solt wheat, the milling
yield of this variety was low, necessitating the use of 288 pounds to
yietd o barrel of flour. The flour was of high ash content, was very
creanyy in color, and had a low protein confent. Bread baked from
this flour was of low quality, being delicient in volume and in color
and grain of crumb.

Peruano, the variety of white wheat tested, was likewise impure,
there being 32.9 per cent of soft red winter wheat kernels present. As
would be expected, this did not influence the flour yield from this
variety, and o high yield of fiour resulted. The flour was soft in
toxture, creamy in color, and of & more-than-average ash content.
The protein content of the flour was typical of white wheat Hours.
The bread baked from this flour was poor, beiug deficient in every
Inctor characteristic of & good loaf of bread.

ARGENTINE BXPORT WHEATS

A large proporlion of the wheat grown in Argentina is exported.
These export wheats are characterized by specific trade names.
Resafé is the commercinl name given to wheat grown in the regions
ol Rosaric and Santa Fe which is shipped by way of Roserio. It is
highly regarded among the South American wheats, although it is
sald {0 bo of uncertain nature. Produced under climatic conditions
which are fairly moist, 16 is semisoft in character. Barusso is Barlets
or Ruso wheat shipped from the port of Bahin Blance. It assumes g
character of its own by reason of the coolerclimatein which it is grown.
Baril is a contraction for Barleta and Ruso. There is no special point
for loading this wheat, although it is usually understood that the wheat
is shipped from Buenos Aires. In general, the Argentine wheats
ave called Platé wheats. Entre Rios 1s the name given to wheat of
the lProvincc of Entre Rios. It is ususlly o hard wheat of good milling
quality.

Tifty-nine samples of Argentine wheat, representing cargo ship-
ments from the 19206 and 1827 crops, were received from certain
European ports through the courtesy of the Superintendence Co.
These samples were forwarded to the United States Department of
Agriculture, where they were milled and baked in the manner hereto-
fore described.

Ten of these cargoes represented Baril wheat, 30 Barusso wheat,
15 Rosafé wheat, 1 Bnire Rios wheat, and 3 carried the general
des.gnation of Platé wheat. Sufficient of the 1926 crop arrived
in good condition so that 41 milling and baking tests were made.
Eighteen milling and baking tests were made on the 1927 crop.

The results of the grading tests made upon the various cargoes of
Argentine wheat are found m Table 28,

As the Argentine wheat was graded it became apparent that this
wheat was not uniform in kernel type. In any given sample, wheat -
kernels characteristic of hard red spring wheat, hard red winter whest,
soft red winter whesat, and in some instances white wheat, were
found. The -velative propertions of the various types of wheats
depended to a large extent upon the particular commercial class of
wheat under diseussion, Some suggestion of the predominance of
these types of kernels in the various classes will be found in the next
paragraph. ’
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Wheal of the Baril class contained a large quantity of typical hard
red spring wheat. An average of 36 per cent of such wheat was
found in the cargoes exmmined. The quantity in each cargo variad
greatly, ranging {rom 19.6 per cent to 91 per cent.  According to the
samples, 8 of tho 10 cargoes showed a range in the quantiby of hard
red spring kernels of 24.9 to 46 per cent.  Baril wheat also contained
considerable quantities of typical solt red winter wheat. The aver-
age quantity present was 7.4 per cent.  As high as 13.9 per cent and
as low as 0.5 per cent were found in the 10 cargoes examined.

ifty-six per cent of the Baril wheat was typteally harvd red winter
wheat., The quantity of this wheat in Baril wheat likewise varied
grently, that is, from 43.2 per cent to 90.5 per cent.

The cargoes of Barusso wheat represented by the samples, were
characterized by n much higher percentage of the hard red winter
types of wheat. This class of wheat, on an average, contained 77.2
per cent of typieal hard red winter wheat, 14.2 per cent of typical
]u;rd red spring wheat, and 8.4 per cent of typical soft red winter
wheant,

As usual, there wns considerable variation in the relative propor-
tions of ench type ol wheat present, as the percentage of hard red
winter wheat varied [rom 58.9 to 96.3 per cent; the percentage of the
hard red spring wheat types varied [rom 4.9 to 35.7 per cent; and the
variation in the soft red winter wheat types was from (.8 to 15.8 per
cent.  Only an oceasional quantity of white wheat was found in the
Barusso wheadi,

An examination of the samples of the 19 cargoes of Rosafé wheat
showed them to contain the groatest percentage of typical hard red
winter wheat. An average of 79.9 per cent of hard red winter wheat
was found in this class of wheat. Solt red winter kernels were present
to the extent of 15.7 per cent, whereas the quantity of hard red spring
wheat in Rosalé wheat was measurably less than in either Baril or
Barusso wheat. An average of 5.8 per cent of typical hard red spring
wheat was noted. A few cargoes had & trace of white wheat.

The samples of wheat [rom Entre Rios were insufficient to form
the binsis of a discussion of the relative merits of this commercial type.
The one sample available for test indicated an exceptionally good
CATEO.

Under the United States grain standards act, wheat containing
mixtures of the various clusses, either singly or combined, when in -
excess of 10 per cent is graded as mixed wheat.

Test weight per bushel, the most reliable index of the milling
quality, was decidedly low for the 1926 erop in all four commercial
types examined. The average test weight per bushel of the 7 cargoes
of Baril wheat was 56.4 pounds. TFor the 22 cargoes of Barusso wheat
the test weight was 57 pounds, and for the 8 cargoes of Rosalé wheat
it was 54.5 pounds. The one sample of Entre Rios wheat weighed
54.8 pounds per bushel. Under the United States standards for
wheat, grain of these test weights would grade No. 3, 4, or 5. Of the
41 eargoes examined, 87 per cent graded as No. 3 wheat on account of
test weight per bushel. Because of the presence of hard red spring
wheat or soft red winter wheat in the samples, the designation “mmxed’
would have to be added to the numerical grade designation.

From a grading standpoint there does not scem to be any great
differcnce in the quulity of the two commercial types of Argentine
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whent, Baril and Barusso.  According o the smmples, in 1926 the
Barusso wheat was slightly better, whereas in 1927 the Baril wheat
was slightly superior.  On the other hand, in 1920 the Rosalé wheat
was nob nearly so good as either the Baril or the Barusso wheat, end
was slightly inferior to these comuiercisl bypes of wheat in 1927,

The protein contend of the wheat of the 1826 crop varied from
10.03 1o 13.55 per cont.  Mosk of the cargoes, however, had & profein
content of between 10 nnd 11 per cenbk.  In 1027 ibe protein content
of the carcocs varied between 10.55 and 12.65 per cent with the
majoriby of the cargoes containing beiween 11 and 12 per cent of
protein,

Judged Trom the milling data in Table 29, Baril and Barusso wheat
have aboub the same milling characteristics. It took 293 pounds of
Baril wheat of the 1926 crop to produce & barrel of flour, as compared
with 285 pounds of Barusso wheat. In 1927, the guality of the wheat
was considerably botter. The number of poun(\s of wheat of the
1997 crop necessary to make n barrel of flour from Baril wheat was
278, while for Barusso 281 pounds were required.  The quality of the
flour milted from both ciasses of wheat was very similar.  If anything,
the Barusso wheat produced a slightly better guality of flour, 1
respect bo its color and protein contens.




TaBLE 29.—Argentine export wheats: Milling propertiss of the saimnples described in Table 28, and certain chemical constituents of the wheats = ©
and of the flour made from them
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Tanue 30.~—Argentine export whenis: Baking propertics of the samples described in Tables 28 and 29
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The Rosald wheat of the 1926 crop was decidedly low in milling
quality.  On an average basis, 311 pounds of Rosafé wheat were nec~
essary to produce a barrel of flour. In certain cargoes 330 pounds
were needed for this purpose. lIn 1027 the quality of Rosafé wheat
was much better, but 16 was nob the equal of Baril or Barusso wheat of
cither crop vear.

There was little diflerence in the baking quality of the flour milled
from Baril, Borusso, or Rosalé wheats of the 1926 crop. (Table 30.)
There was slightly more uniformity in the quantiiy of bread that could
be baked [rom a given unit of Baril flour, and the dough of Baril flour
had slightly grester fermentation tolerance than the flour milled from
either Barusso or Rosafé wheat, but except for these two points no
marked differences in baking quality were noted. The bresd baked
from the {lour milled from the 1927 crop was of about the same quality
as that baked from the 1926 erop; the yield of bread, however, was
slightly fess than thal obtained from the flours milled from the 1927
Crop.

Judged as o baking quality, the Argentine wheats can not be con-
sidered as strong wheats, as the flour milled from them is lacking in
strength,  On this aecount they would not be able to “earry” sny
wenker wheals in a mill mix. On the other hand, they appesr to be
good itler wheats, as they need but little help from stronger wheats,

As compared with the hard red winter wheats exported from the
United Siates (average values for the two series of samples deseribed
in Tables 19 to 24, inclusive) the average quality of the 1926 Argentine
crap, all three conunercial classes considered, was of the following
arder (the values for the United States export whest belng given
first}: Docicage, 0.6 per cent, as compared with 2.2 per cent; kernel
texture, 54.8 por cent, as compared with 53.8 per cent; test weight
per bushel, 60 pounds, as compared with 56.3 pounds; damaged ker-
nels, 1.1 per vent, as compared with 0.8 per cent; forelgn material
other than doekage, 1.2 per cent, as compared with 1.3 per cent;
flour yvield, 76 per cent, as compared with 64.5 per cent; pounds of
whent neressary to produce a barrel of flour, 271 pounds, as compared
with 298 pounds; nsh content of flour, 0.52 per cent, as compared
with 0.49 per vent; crude protein of wheat, 10.87 per cent, as com-
parcd with 10.97 per cent; erude protein of flour, .96 per cent, as
compared with 10.07 per cent; gluten quality index, 2.23, as com-
prred with 2.37.

As stated above, the grading and milling quelity of the Argentine
crop was considerably better in 1927 than in 1926, but it was not
cqual te that of the United States export wheats.

A study of the baking quality of the wheats under discussion reveals
the following comparisons (the values of the United States export
samples belng stated first): Fermentation time, 138 minutes, as com-
pared with 128 minutes; proofing time, 64 minutes, as compared with
(0 minutes; water abserplion of flour, 57.9 per cent, as compared with
55.8 per cent; volume of losf, 2,144 cubic centimeters, as compared
with 2,181 cubic centimeters; weight of loaf, 502 grams, as compared
with 497 grams; color seore of crumb 86, as compared with 87; tex-
Lure score of crumb, 91 in both instances; pounds of bread per barrel
of tlour, 289, as compared with 280 pounds,
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CHILE

The agricultural area of Chile is divided into three sections—mnorth-
orn, contr al, and southern. The northern section inctudes the Prov-
tnces of Coqulmbo and Aconcagun; the central seetion comprises the
territory between Santiago and Co:mopclon, and the southern section
includes all the lands south of the Bio-bio River. Wheat is grown in
all three sections, but chieflly on the land that lies along tho constal
rango and extends eastward to the foot of the Andes and extends
hetween the t.hnl.v—[hnd and forty-second degrees of south latitude,
In the northern Provinces, where the temperature is warm, cultiva-
tion ol wheat is dependent upon the nvailabilily of mwatlon waber.
Tn the south, and on the island of Chiloe, excessive rains become the
limiting factor of production. Plant disense, rust and smuf, high
winds, “and excessive humidity also exert considerable influence upon
the pr ‘oduction of wheat in Chile.

In 1923-24 the largest acreage of wheat occurred in the Provinces
of Malleeo, Bio-bio, I\ublo, C‘auim, and Llanquihue, in the order
named. The production of whesat for the crop yoenrs 1824-25 to
1927-28 averaged 26,000,000 bushels. A small porlion of this wheat
finds its way into the e\po:t trade.

White wheat is the predominatling class of wheat grown in Chile.
Durum wheat, on account of its resistance to drought, high tempera-
{ure, and planl. disease, is grown to o small extens in the nor thern
zone, particuinrly in the Province of Atacama.  Production of durum
wheat does not exceed 5 per cent of the crop.

In the central and southern zones commeon white wheats predomi-
nate. “In the central zone, which i1s the conuercially important zone,
the common white wheats are cultivated. The more importang
varicties are Australiane, Florence, Oregon, and Richelle de Napoles.
In the southern zone, on account of their resistance to excessive rains,
the white club (Lriticum compactum) and red winter varietics are the
i}lppmtanb types. Prominent varictics are Linazs and Colorade de

raiguen

T.hmnfrh the courtesy of Dr. Alberto Wiedmaicer, Director of I'Esta-
cion E.\'perimentnl de la Sociedad Nacionsl de Agriculturas Santiago,
Santisgo, Chile, samples of the varietics Australinno, Florence, Orve-
&on, and Richelle do N#poles were received for study. In transmit-
imn the samples the following data relative to the importance and
distribution of the varictics were appended,

The varicty Australiano orviginated in Chile.  Its area of cultivation
extends from the Province of Aconcagua to Concepcion. It is of
winter habit of semilate maturity, but is not resistant to red rust.
On this account its cultivation is 1cqtnctcd

The verlety Oregon is of Australian origin. It was introduced into
Chile in 1873 undo: the name Orange White Lammmns.  Its original
qualitics have changed so { rwombiy that it can be considered as &
Chilean variety. It is a winter wheat, a good yiclder, but unfortu-
nately is not resistant $o rust. For this roason the culiivation of this
variety has beon groatly reduced in recent years. Its distribution is
similar to that of Australiano.

The variety Richelle de Napoles is & recent introduction info Chile.
Its area of cultivation extends from the Province of Coguimbo to the
Provinee of Cautin, It is said to be resistant to red rust, to produce
well, and to be of good milling quality.
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Florenee is cullivaled more than any other variety in Chile, It is
grown principally in the central and north central zounes, from the
Provinees of Coguimbo to Concepeion. It is veported to be very
resistant to rust and to produce grain of excellent milling qualities.
A grave defect of this wlieat is its inability to tiller; and as it is of
spring habit, acre yields are not so large us arc those from the white
winter varieties,

The results of the grading, milling, and baking tests made on tho
varietics of wheat grown in Chile ure found in Tables 31, 32, and 33.

Tante 31— Wheats grown in Chile: Deseription gnd choracleristivs of the varicly
samiples
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Tanve 33.—Wheals grown in Chile: Baking properiies of the variely samples
deaeribed in Tables 31 and 32
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Without question, the variety Florence was of outstanding milling
quality, as the sample showed that it is possible fo produce a barrel of
flour with as little as 258 pounds of wheat, The milling quality of
the varieties Australiano and Oregon was very good. The milling
quality of the variety Richelle de Napoles, although not of such a
high level, was good.

From a baking standpoeint, only the flour from the vartety Florence
was of excellent baking quality. The Hour milled from the other
three varieties all exhibited outstanding weaknesses in baking strength.

URUGUAY

The area now devoted to wheat production in Uruguay is very
small in proportion to the total agricultural area, although it has

shown a moderate increase since prewar times. The average produc-
tion of wheat in Uruguay for the crop years 1924-25 to 1028-29
averaged 12,000,000 bushels.

The climate of Uruguay is not especially adapted to the growing of
wheat. Rains are frequently excessive at seeding time, during May
and June, and are often deficient when the crop is reaching maturity,
in October and November. Large production losses are occasioned
by rust and high winds. Excessive heat in the northwestern part of
the wheat section is likewise a limiting factor in wheat production.

In Uruguay hard red spring type of wheats predominate. Some
durum wheat is grown in the northern part of the wheat section.
White wheat and club wheats are not grown in Uruguay.

The varicty Pelon is most widely grown. This variety is similer to
the Argentine variety Favorite. As with Favorito, less acreage is
sown to Pelon each year on account of its inferior milling and baking
qualities. Pelon is of spring habit and must be sown early to insure
the best resulis.

Artigas and Lmrranaga, two varieties which have recently been
distributed by the Institute Fitotecnico y Semillero Nacional La
Estanzuela, are being sown on a larger scale on account of their high
yielding qualities and good milling characteristics. Both of these
varieties are of spring habit.

In the Department of Paysandu the varieties Rieti and Barlete are
sown on_account of their resistance to rust and to shattering. The
variety L’Americano, a mixture of Rieti and Barleta, is [ikewise
grown extensively because of its hardiness and good vielding qualities,

Variety names are not available for the durum wheats.

112424°—30—-7
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Samples of several of the varieties just described were obtained
through the courtesy of G. J. Fischer, subdirector of the Institute
Fitotecnico y Semillero Nacional Lis Estanzuela. Milling and baking
tests were made upon thom in the manner heretofore described. The
names of the varieties tested as well as the data obtained are found in
Tables 34, 35, and 36,

Tanne 34—-Wheats grown in Urnguay: Description and characleristics of the
vartely samples
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Tanne 35-—iVheats grown tn Ureguay: Milling properlies of the variety samples
described in Table 84, and ceriain chemical constiluenis of the wheals and of the
Jour made from them
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TanLe 3.—Whents grown in Urugnay: Baking properties of the variety samples
desoribed in Tobies 34 and 35
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Tour of the varicties were ciassified as hard red spring whests,
and three were classified as durtm wheats. The wheat of the durum
vorieties was considerably damaged, presumably at harvest time.
Thres of the hard red spring wheat varieties—Artigas 123, Pelon
and Larranaga—were ol excellent milling quality. The other hard
red spring veriety, Artigas, was of noticeably lower milling quality.
Among the durums, the variety Duro 1048 was of outstanding
milling quality; the other two were of questionsble milling quality.

As far as baking quelity is concerned, the same order of merib
does not obtain smong the varieties with either class of wheat.
Wherens the hard red spring variety Artigas 123 was of the best
milling quality, the flour from the variety Larranags had the best
beking quality, [olowed in order by the varieties Artigas, Artigas
123, pnd Pelon. Among the durum wheats, only the four milled
from the varisty Duro 106 b was of good baking quality. The
fiour from the other varieties produced more bread per barrel of
flour, but the quality of the loaf was distinctly inferior.

Uruguay exports some wheat, which, in the world markets is
usually recognized and graded as Baril whent. The miliing and
baking qualitics of the export wheats of Uruguay are similar to
Argentine wheat of the Baril type.

MILLING AND BAKING QUALITIES OF EUROPEAN WHEATS

Production of wheat in all Burope is_considerably greater than
the amount grown in North America. The production during the
crop vear 1927-28, exclusive of Russia, was 1,413,000,0600 bushels,
whersas for North America the figure was 1,447,000,000 bushels.

In Europe wheat is grown in 29 different countries. The milling
and baking gqualities of the wheat grown in 22 of these countries
are discussed below.,

RELGIUM

Wheat production in Belgium is not extensive. From 12,000,000
to 18,000,000 bushels of wheat are raised annually. This is not
sufficient for domestic consumption, and it is necessary to import
from 40,000,000 to 45,000,000 bushels, depending upon the size of
the domestic erop. ) )

The production of whent is influenced markedly by climate, soil,
and relief. The wintors are very irregular; the oceurrence of much
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altornate [reezing and thawing is very damaging to the wheat planis,
cspecinlly on the shallow sotls, Heavy [reezes sometimes kill the
plants, so that fields must be resown,

Cold-air currents in the Ardennes in southwest Belgimn have such
an important effect upon wheast thab it is offon replaced by spelt,
whicli is more winter-resistant. On the other hand, hot winds
frequontly damage wheats on sandy soils, especially in the districts
ol Condroz end Jurnssique. Spring-whest is Drequently seriously
damaged by long drought.

According 1o the Internstionsl Instituto of Agriculture, the white
whents Wilhelmina and Double Stand Up are extensively grown in
Belgiw, eospecially on the rich soils of Flanders. Wilhelmina,
Double Stand Up, and Reliance, malke up about 62 per cent of the
wheat grown, The following varieties make up the remuinder:
Desecat de Carter, 20 per cont; Pansar, 3 per cent; Dattel, 3 per cent;
Champion and Gronadier, 1 per cent; and all others 6 per cent.

Belgian wheais are of winter habit. They are sown from Septem-
har to December, depending upon the altitude.  Harvesting usuakly
begins in August.

Through the cowrtesy of the director of ln Station d’Amelioration
des Semonces de I'Ebas, at Gembloux, Belgium, samples of the follow-
ing six varieties were received: Champion, Hybride de la Station,
Hybride du Tresor, Millioon, Wilhclming, and o local variety., No
information was supplied relative to the importance and disgribution
of these varieties. Only two ol the wheats mentioned by the Inter-
national Institute of Agriculture as being important in Belgium ave
included in the group tested. Three of the varieties—Wilhelmina,
Millioen, and Hybride de la Station—are white wheats; the other
three varieties are soft red winter wheats.

The results obtained from the samples milled and baked in the
manner heretofore deseribed are given in Tables 37, 38, and 39.

Tanus 37—Wheats grown in Belgiwm: Description and charaelerisiics af the
variety renpiles
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Tannn 38.—Whents grown i Belgiwm: Milling properiies of the waricly samples
deseribed in Tuble 37, und certain chemical constituents of the wheals and of the

Hour made from them
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TABLE 39.—Wheats grown in Belgium: Baking properties of the variely samples described in Tablec 87 and 38
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TWith but one exception, a large yield of flour was obtained from
all the varieties of Belginn wheat tested. This is true in spite of the
relntivoly low test weight per bushel of the varieties efwheats involved,
The {lour produced was ol good color, of a slightly high ash content,
but of a low protein content. The water absorption of the flour
milled from the soft red winter wheat vurieties averaged 56.2 per cent;
this is an average valve for the soft red winter wheat flours of American
origin. The water absorption of the white wheat flours tested averaged
53 per cent; this value is somewhat Jow in comparison with the value
that is usually associated with flours of a similar class milled from
wheats grown in North Americe.

As with the soft white wheuts of continental Europe, the Belgian
flours Incked strength, Loaves of bread baked from the Belgian
fonrs of both clisses of wheats were small in volume and coarse in
texture. Jrom the color of the loal it was apparent that these flours,
in addision to being low in protein content, weve deficient in diastatic
netivity. Blending these varioties with strong wheats appears to be
the best way of improving the baking quality of Belgian flours.

BULGARIA

The acreage of wheat in Bulgaria is slightly above the pre-war
level, and production hns increased rapidly. As compared with the
pre-war average (1909-1913) production of 37,823,000 bushels, the
estimatod production in 1928, was 50,691,000 bushels. Exports are
variabls, seldom exceeding 4,000,000 bushels annually. The prineipal
wheat-producing sections of Bulgaria are Burgas in the eastern part
and Stura Zngorain the central part.  The greatest territory of surplus
produetion is in the north along the Danube River opposite the great
whent districis of Rumania. Winter wheat predominates, but spring.
durum, and white wheats are grown.

The characteristic elimatic factors imiting the production of whaat
are autunw drought and winter [reesing, especially in the mountainous
sections and in the interlor ol the Danubian plain. In the spring,
drouglts in April and May are the most harmful factors. During the
summer, excess hent and hot winds are damaging factors.

In the Danubinn section, drought is the most damaging. Winter
freezing, rust, and scalding arc common, especlally in the eastern
constal section.

In the intevior comprising all the mountainous western sector and
the southwestern seetor, drought wnd winter adversities cause the
most damage to the crop. In the neighborhood of Maritsa, drought
and excoss heat are the outstanding adverse factors.

Through the cooperation of the department of plant breeding of the
University of Sofia at Sofia, Bulgaria, samples of seven of the mosf
important wheat varieties grown in Bulgaria were obtained for study.
Two of these varieties were durum wheats; three, soft red winter
whents: one, a hard red winter wheat; and one, a white wheat. With
the exception of spring wheat, which occupies an acreage of minor
importance, the wheats of Bulgarir are of winter habit.

The derum variety Zagaria was grown in the Department of Stara
Zagorn, in the south central part of Bulgaria, This variety is of winter
habit and is said to be representative of all the durum wheat grown in
Stara Zagora. The sample of the variety Red-nwned Zagnria was
grown ab the sgricultural experiment station at Sadvvo, in southern
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Bulgaria. It is representative of the durum wheat grown to a hmited
extent in southern Bulgaria,

Two of the soft winter wheat varieties were not nawed, The
sample of the third, Tchervenoclassa Tehervenca No. 16, was grown
at the agricultural experiment station at Obrastzov, Tehiflikk, near
Roustchouk, northern Bulgaria. The sample of the first of the un-
named verietics, which for identification purposes will be called red
winter A, wes grown near Plevan, in the central part of northern
Bulgaria. Tt is said to represent about 99 per cent of all the solt red
winfer wheat of the »ulgare species grown in northern Bulgaria. The
second unnamed variety of solt red winter wheat was called red
winter B. This variety was grown in the Province of Stara Zagors,
and is said to be representative of most of the soft red winter wheat
grown in southeastern Bulgaria.

The veriety Beloclassa Tehervenca No. 84 is said fo be representa-
tive of the hard rod winter wheats grown in northern Bulgaria. The
particular varicty tested wag grown at Obrastzov, Tchiflik, near
Roustchouk, in northern Bulgana.

The variety of spring wheat presented was also without a name.
However, it is said to be grown on only & small scale on the plains near
Pirdop, cast of Sofia. 1t is the only spring wheat grown in Bulgaria.

Only a relatively small acreage is devoted to the production of white
wheat. The variety Pirdopske Belia is the most important. The
variety fested was grown 2t the agricultural experiment station ab
Sudvvo, Bulgaria.

Date relating to the grading, milling, and baking quelities of these
varieties are found in Tables 40, 41, and 42. With the exception of
wheat of the durum variety Red-awned Zagaria, all these varieties
were of good milling quality, particularly the hard red winter wheat
variety Belociassa Tchervenca No. 84.




Tasre 40.—Wheats grown in Bulgaria: Descriplion and characteristics of the variely samples
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TaBLE 41.—Wheals grown tn Bulgaria: Milling properlties of the varicty samples described in Table 40, and cerlain chemical constiluents of
the wheals and of flour- made from-them

90T
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TapLg 42 —IWheats grown wm Bulgurie: Baking properties of the variety samples
described in T'ables 40 and 41
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From a baking standpoint the flour milled {from all classes
Bulgarian wheat was of greater baking strength than that milled from
many of the wheats grown in other parts of continental Europe.
Considering the low protein content of the flours milled from some of
the Bulgarian wheats, the resulting bread was remarkably good.
Howover, except she flours milled froma the durum wheets and from the
variety of spring wheat, all of the Bulgarian wheat flowrs were lacking -
in baking quality through their inability to produce & large guantity
of bread from a given unit of flour. 1t would appear, therefore, that
Bulgarian wheats are good filler wheats but could not be used as the
major portion in a wheat blend where wheat of strong charscter is
necessary to bolster up the quelity of weaker wheals.

CEECHOSLOVARIA

The production of wheat in Czechoslovakis is above the pre-war
fevel. In 1928 production amounted to approximately 51,499,000
bushels, The heaviest wheat-producing acreages are in the north-
wostern and soubh-central sections of the country. —Large quantities
of wheat are imported annually. In 1927-28 imports exceeded
21,000,000 bushels. In Crechoslovakia the majority of the wheat
grown is winter wheat.

The oulstanding conditions that influence wheat production and
guality are exireme winter femperatures and summer storms. Low
temperatures in the {all and spring are frequently detrimental.
Owing to slow development, the wheat crop is often caught in the
tillering stage by hot summer winds,

lmportant among ithe varieties of wheat grown in Czechoslovakis
are Dioseg bearded winter wheat No. 2, Dregr Bohemian red winter
wheat No. 12, Dregr winter B Y., and Sebek winter-spring wheat No.
11, Dioseg bearded winter wheat 1s grown, prineipally in southwestern
Slovalda. The Dregr wheats are grown mainly in esstern Bohemis,
wheress Sebek whents are grown mainly shroughout central Bohemia.

Through the courtesy of the Cuechoslovekian minister to the
TUnited States, samples of the four types of wheats mentioned were
sent from the sericultural experiment station at Prague. TUnfortu-
nately, those of Dregr Bohemian red winter No. 12, and Dregr winter
B 1, were lost in transib, so that the milling and baking quality of only
Dioseg bearded winter wheat No. 2 and Sebek winter-spring No. 11
could be tested. The milling and baking qualities of the latter two
varetics are given in Tobles 43, 44, and 45.




Tasve 43.—Wheat grown in Czechoslovakia: Description and characleristics of the variely samples
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TanLe. 44 ——Wheals grown in Czechoslovakia: Milling properties of thevariely samples described in Table 43, and certain chemical constiluents
of the wheals and of the flour made from them
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Tasre 45.—Wheals grown in (zechoslovakia: ‘Baking properties of lhe variety samples described tn Tables 43 and 44
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Both varieties tested showed exceptional milling properties, From
a baking standpeint, however, both varieties Incked strength. The
bread made from the flour milled from Sebek No. 11, although having
a fair volume of loaf, was very crumbly and coarse in texture. The
baking quality of the flour milled from the variety Dioseg No. 2 was
even less desirable than that milled from the variety Sebek No. 11.
The volume of loaf was noticeably low. The bread was poor in
color and exceptionally coarse in texture and grain.

The wheats of Czechoslovakia, as illustrated by these two varisties,
although of very good milling properties are noticeably lacking In
beking strength.

DENMARK

Wheat preduction in Denmark has increased about 50 per cent
since before the World Wear. In 1928 wheat production smounted
to 12,214,000 bushels. Imports of wheat run from 6,000,000 to
11,000,000 bushels annually. Up to 1928 there had been no in-
erease In inuports since the war.

The wheat-producing sections are Seeland, comprising the Amts of
('openhagen, Holbaek, Sore, and Praesto; and Fyn, comprising the
Amiss of (3dense, and Svendborg. In Jutland, Aarhus, Vejle, Skander-
borg, Randers, and Haderslev, are the wheat-producing sreas. By
far the greatest wheat-producing ares In Denmark is the Amt of
Ma,ribo,ioca.ted on the isiands of Lolland and Falster,

Conditions for wheat growing are much more favorable in Denmarlk
than in Norway or Sweden. In spite of this, most of the native
whent is used for livestock, and little is used for bread making.

According to L. P. M. Larsen, of the Danish Agricultural Society,
at Copenhagen, Tystofte Small Wheat 11 is the most commeonly
crown variety. Tystofte 11 is a red winter wheat selected from
§q1mrehead Master and has been adapted and acclimated to Danish
conditions.

Pensar, & hybrid of Squarehead Master, is also grown. Its acresge
is reported to be incressing because of its high productivity and
quality. Trifolium, a selection from the Dutch white wheat Withel-
mina, is extensively grown because of its winter resistance. On the
other hand, the cultivation of the variety Wilhelmina is decreasing
on aceount of winterkilling.

The red winter variety Aben Dania is now being introduced.

Milling end baking tests of the varieties Tystofte 11, Trifolium,
and Abed Danis were made possible through the courtesy of L. P. M.
Larsen, of the Danish Agncultursl Society. The results of these
tests are given in Tables 46, 47, and 48,

The milling quality of the two white wheat varieties was slightly
below the average for wheat of this class, whereas that of the soft red
winter wheat varicty was high. The protein content of the wheats,
as well as of the resulting flours, was low. With this factor as & handi-
cap, the resulting bread was small in volume, coarse in texture, and of
poor color. Blending with strong overseas wheats would materially
strengthen the flours milled from Denish wheats.




TaBLE 46.—Wheats grown in Denmark: Description and characleristics of the variely samples

Lab- Dock K . ’T_eﬁlt Weight ‘D d xgg{i:’%‘l
aras . s E . o P ock- erne weight per i Damage
Region where grown Varjety Predominating class age texture per i00 1 kernels | other

tory .
No. bushel | kernels | fdc}?ka:ge

Per cenl | Per cent ! . Per cent
0 59, 3 0

13616 Tystofte Small Wheat 11__..{ Soft red winler...._....... 2 Red Winter
13648 -l Abed Dania.c...vool Ll L odoo 1 3 Red Winter..... 0 . 57, 3. . 0
13047 § (Vemimieenomciamen -t Trifolium WO it e e cmmmmmem ; 2 Boft White._...__...__ 0 15, . § LT . 0

1 Recelved from Danish Agricultural Society, Copenhagen. XNo information as to area in whieh grown.

Tasre 47.—Wheats grown in Denmark: Milling properites of the variely samples described in Table 46, and certain chemical constiiuents
of the wheats and of the flour made from them

. ! Acidity of
... Flour yield— Colar of flour | h i .. | Gluten
Test Mois- A wheat 85— | cyydel Crude . 2 | quality
o weight | and [ wheat | Basie | p o or | harnctar.) Texture Tor | Tai | tenin | i i (ig,(g?f_
i, per 1 scour- | before |cleanedf q A~ | e istics of flour Gnso~ flour  “wheat Lactic in in in gl Ter

Sereen- |
[
bushel [ingsre-|. tem- . and | LA Visual ‘ PH 1700 I wheat| flour i r ﬂ%,lc

ings | ture of Milling

Ashin: Ashin

moved | pering | scoured; "
wheat wheat

el . ct. P, et 8. . P.oct, { Poel.
0.9 L1 70.8 7 White_... N 1,66
1.0 3, 3 6.4 d - 1 . 155
.8 . 71.1 s il d . 1,83

P,

TaBLE 48.—Wheats grown in Denmark: Baking properiies of the variety samples described in Tables 46 and 47

Water : Bread

Labo-} Fermen- R Wai < :
n}\\z ory t?itril:)en Prt??nihug “t%fgrgr ‘0?1{‘:]?\}8 ‘;ﬁ‘g&t (gg‘l‘;;]gf %;mflgf Texture of crumb | Shade of color of crumb| - Color ¢f crust Break and shred bsrx;frlel
g + flour of flour

Minutes | Minutes | Per cent C.c Grams Score Score Pounds

13646 1008 51 51.9 1,500 492 25 38 | Poor, solid- Creamy. 283
13648 104 50 53.0 1,550 492 82 32 do Very creamy. . g 1 283
13647 105 52 52,0 1,730 490 85 41 Creamy. ¥ 282
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MILLING AND BAKING QUALFIIES OF WORLD wHEATS 111
ENGLAND

Wheat growing in England is greatly aflected by the cimate. In
&ll Great Britain excessive rains and insufficient sunshine contribute
significantly to the quality of the grain. Excessive rains often delay
sowing in the autwmn, and in the winter they cause water logging of
the soil. In the spring and gspecially in the summer, excess raln may
cause lodging of the grain with a resulting loss in quality. In the
northern counties alternate freezing and thawing at the close of the
winter is harmful. :

Common wheats of both spring and winter habits are grown; red
and white wheats of winter habit and red spring varieties predominate.
Very little white wheat of spring habit is grown, nor are the club or
durum species of commerciel importance in England.

Resistance to excess rainfall and to lodging, and the faculty of
ripening during the rainy and cloudly period, constitute the essential
charecteristics of a good English wheat.

Throngh the courtesy of the National Institute of Agricultural
Botany at Cambridge, the Department of Agriculture of the University
of Leeds, and the Department of Agricultural Botany of the Um-
versity of Reading, samples of most of the outstanding commercial
varieties of wheat now grown in England were obtained. Three of
the varieties studied were sprifg wheats, 10 were soft red winter
wheats, and 3 were white wheats of winter habit.

In submitting the samples the following general information was
supplied :

The red winter wheat Squareheads Master is the most widely grown
and the most gonerally suitable for the different types of soil in
England. Yeoman, also a red winter wheat, is unique among English
wheats as the only variely that produces a flour suitable for making
shapely and well-piled loaves of pieasant flavor without the addition
of strong wheats irom abroad. It is particularly suitable for land in
good fertility and is most widely grown in the south and easi portions
of England. The red winter variety Little Joss is more suitable to
the lighter land and is grown throughout England and Wales. Swedish
Iron, also a red winter variety, is a heavy-yielding wheat suitable for
heavy soils and is grown particularly in the northern part of England.
Other red winter varieties grown more or less are Standard Red,
Chevalier, Crown, Biffens Yeoman, and Percivals Fox.

White winter wheats are not so popular with the English farmer
as are the red wheats, although the white winter wheat (Gartons
Victor is widely grown. The white winter varicty Wilhemina is also
grown on heavy soils.

Of the red spring wheats, Red Marvel is the most important,
April Bearded 1s second in importance, and Red Nursery is least
important. The production of spring wheats is fairly well spread
throughout England south of 2 line drawn between the Mersey and
the Humber.

The grading, milling, and baking data resulting from the analyses
of these wheats are found in Tables 49, 50, and 51,
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TasLe 49.—Wheats groun in England: Description and characteristics of the variety samples

"Pest . Foreign

N . Rernel | weight Weight material

Where grown Varjety Predominating class Dockage texture gr Eer 100 | other
bushey | kernels than
dockage

y ) Per cent | Per cent Per cent ] Per cent
April Bearded Hard red spring 1 Northern Spring 0.0 41.9 2. X
Red Muarvel__. _do___ 1 Red Spring...

Red Nursery, do
Squareheads Master..
Percivals Fox. ...
Biffens Yeoman
Yron IIf

Little Joss_ .~ ...
Squareheads Master
Standard Red
Swedish Iron III . d

Crown. 4 Red Winter__
Yeoman LI do__ 5 Hed Winter__
Gartons Victor.. - i -1 1 Seft White
Percivals Starling. d
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TasLe 50.—Wheats grown in England: Milling properties of lhe variely samples described in Table 49, and cerlain chemical constityents of
the wheats and of the flour made from them
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TasLe 51.—Wheals grown in England: Baking properties of the variely samples described in Tables 49 and 50
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With the exception ol the varietios Biitens Yeoman and Standard
Red, all the English wheat varieties produced a high percentage of
flour which (ompnlcd very favornbly with the flour milled from
vholalts of similar classificntion grown in any other country i the
world

The majority of the English wheats did not produce flours that were
well suited to brend making, The loaves made in the test were small
in volume and very coarse in texture. The color of the ecrumb and
crust wans inferior. The flours Iecked that characteristic technically
described us strength.  This is emphasized by the low protein content
of the fiours, their low water absorption, and their short fermentation
tune.  The flour milled {rom the variety Yeoman 11 was the only {lour
regurdless of class that was of acceptable baking quality.

An important factor thet has been touehed upon before, is the mois-
ture content of English wheats, In dryness English-grown wheat
cun nob often compare with imported wheat. English wheat, as
murketed, often contains more than 20 per cent of water, whereas
Indian whest may have as little as 10 per cent, and the average for
imported wheat of all descriptions is about 14 per cent. Thus 4 miller
must pay less for English wheat with its high water content than for
the drier imported wheat.

The [auits of English wheat varieties outweigh their good qualities
to such an extenl that millers situated at the porls make use of the
Inglish crop only when prices are very low.  Under the present con-
(lltmm, with foreign wheat coming [reely inte the country (222,000,000
bhushelsinto the Unitod.lﬁngdomin 192728}, portmillers m‘eiudc_pc.nd—
ent of the home crop and can almost ignore 1. The inland miller,
however, has to utilize as {ar as possible the erop grown in the neigh-
borhood of his mills, When this consists of the- ordinary Enghch
Farietics, large ruantitics af “strong™ foreign wheat must be brought
in by rail to mix with it, otherwise the flour will not produce loaves of
sufficient volume to be salesble. Ordinar ily the proportion of English
wheat used in the blend ameunts te only about 20 per cent on an
avernge.

FSTONIA

Production of wheat in Estonia has increased tremendously since
pre-war times.  The average production [rom 1909-1913 was 364,000
bushels a yenr, as compared with 1,037,000 bushels in 1928.

Drought 1s one of the most stnl\mn' climatic factors affecting the
pr aduction of wheat in Estonia. onun'ht. is generally accompamed
by late frosts which ave harmful, in that they injure the wheat seed-
lings, Other harmful climetic [actors are excessive rains in the
spring and summer, and sometimes excessive heab in July.

Both fall and spring sowings are made.

The variety Snnwnqto a white winter wheat, comprises about 60
per cent of all the white winter wheat of the vul"me species grown in
Estonin. Bearded spring wheat ol no variety name comprises about
70 to 80 per cent of all Lhc red spring wheat sown,  About 5 per cent
of the variety Rubin is also sown s spring wheat. The variety
Maerquis is now being tested experimentaliy.

Samples of four varieties were obinined from R. Allman, of the
department of agriculture, at Tallin, lstonia.  Milled and baked 1 m
the usual manner, the samples yielded the cduta given in Tables 52
53, and 34,




TasLg 52.—Wheals grown in Estonia:

Description and characleristics of lhe variely samples

TLab-

ora-
tory
No.

14021
14022

Place where grown

Variety

Predominating
class

Dockage

Kernel
texture

Test
weight
per
bushel

‘ Welght
. per 160
| kernels

TDamaged
kernels

Foreign
material
otherthan
dockage

Agricultural experinient station,

Rubin.eeoaouiaoa.

Hard red spring...|

Marquis. .

Sample Dark Northern Spring-.

1 Northern Spring

Per cent
95.1

Pounds
50. 6

Gram

Per cent
5.7

Per cent

91T

A 3 1L
.} 3 Northern Spring 2 A . 5,

Bearded spring. \ 213
4 1 Hard White . . .

PG O

Sangaste

TasLe 53.—Wheats grown in Eslonia:

the wheals and of the flour made from them

Milling properlies of the variely samples described in Table 52, and cerlain

chemical constituenis of
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Tasre 54.—Wheats grown in Estonio: Baking properlies of the variely samples described in Tables 52 and 53

Water Bread

Proofing | absorp- | Volume | ‘Weight-| Color of | Gruin of . per har-
time tion of | of loaf ofloaf | erumb | erumb Texture of crumb Shade of color of crumb Color of crust Break and shred rel of

tiour flour

Fermen-
tation
time

Minutes | Minutes ¢ C. Pounds
130 62 206

c.
2 3 1,920

133 56 . 1, 850 3] ! d 205
128 57 3 1,610 58 | Poor, crumbly___ -1 Very creamy 295
111 45 3 1, 830 Very poor, crumbly.__[ Creamy, gray..co..... J T S 291
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The white winter variety Sangaste was of excollent milling quality,
it was superior in this vespect to any of the spring-wheat varieties.
Among the spring wheats, the milling quality of the variety Rubin
was poor, whereas that of the variety Marquis, and Bearded spring
were much better than the average for this class of wheat.

Baking strength of the variety Sangaste was very poor in overy
respect. Amonp the spring wheats, the order of moerit as far as
baking strength is concerned, was Rubin, first; Marquis, second;
and Bearded spring, third.

The whents of Estonia are similar to those of Latvia, Lithuania,
and Poland, in that they need extensive blending with stronger
wheats to improve their baking guality.

* GERMANY

The production of wheat in Germany is still below the pre-war
avernge, but the trend is upward. In 1926 more than 95,000,000
hushels of whent were raised, in 1927 the production was 120,522,000
bushels, and in 1928 the estimated production was 142,000,000
bushels. Preduction of wheat does not keep pace with home demands,
and it is necessary to import large quantities from overseas. Nearly
99,000,000 bushels were imported in 1927-28. Exports of whent
{frem Germany uare normally small, although in certain crop years
very large quantitics erc exported. The production of wheat is
confined Jargely to ihe common wheats, although some spelt is
gTOWTL.

In Germany, winter adversity, of more or less intensity, and
excessive rains during the summer are the outstanding factors con-
trolling the production of wheat.

According to acreages reported in 1926 and 1927, the important
wheat-producing States, in the order of importance, are Saxony,
Bavarin, Lower Silesia, Hannover, Brandenburg, Brunswick, Wirt-
temberg, and Pommerania.

Whent in Germany is largely fall sown. Through the selection of
winter-resistant types, the area of fall-sown wheat now extends to
the extreme north of the Prussinn plain. 1f the cultivation of fall-
sown wheats becomes impossible, they are replaced by wheats of
sprivg hahit.

The varieties of wheat grown in Germasy are of {our types—Iocal
wheats, abmost always modified by selection to withstand adverse
climatic conditions; such types as Squarchead (Dickkopf sclected);
hybrids, obtained by crossing Dickkop{ with local varietics; and
imported types of Swedish origin, such as the variety Pansar.

The distribution of any given variety is regulated slnost entirely
by ifs resistance to adverse climsatic conditions., Three important
fall-sown varieties are General von Stocken, Criewener, and Dick-
kopf, and their resistance to adverse climatic condifions is in the
order named. Among the spring wheats Strubes roter Schinnstedter
is the most extensively grown. This variety represents about 50
per cent of the spring wheat. Other spring varieties are Bethges
and Janstzkis. These two varioties are grown in the Baltic States.

Samples of varieties of wheat reported to be of commercial impor-
tunce in Germany wete obtained from two sources—the Wiirttem-
burg Lmndessantzuchtanstalt Hohenheim of Hobenheim-Stuttgart
and Der von Arnhm'sche Santzuchtwirtschaft of Criewen, From the
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first source samples of six variefies were received: Gabriel Muhl-
bachweiren 1, Jugers Hohenheimer Albweizen, Strubes roter Schlan-
stedfer Sommerweizen, Hohenhelmer Soemimerweizen 25 1, Hohen-
heimer Sompierweizen alte Zuchtung, and Steiners roter Tiroler
Dinkel (Tviticum spelte). A sample of only one variety was received
from the lutler source, namely, Criewener Winterweizen No. 104,
In Wirttembery, spelt is as Lmportant as fall-sown wheat and is
considered by the Swabin [armers, millers, and bakers as of better
quulity than the fall-sown wheat, but no tests were iade on this
variely.

The results ol the tests made on the wheat varicties named are
given in Tables 55, 56, aund 57, According to the menner of classify-
mg whent in the United States, the variety Hohenheimer Sommer-
weizen 25 [, and Hohenheliner Sommerwelzen alte Zuchtung, were
considered as hard red spring wheats. Al the other German varieties
wore classified as solt red winter whents.

The protein content of all the varieties, with the exception of that
of the variely Gabriet Muahlbachweizen 1, was excellent for the classes
of wheat in question,

The milling quality of the German wheat varieties went hand in
hand with their test weight per bushel values. Three of the varisties,
one spring whoeal and two soft winter wheats, demonstrated exeellent
milling quelity. The variety Hohenheimer Sommerweizen alte
Zuchtung, largely on account of ifs bushel weight, was of only average
milling quality. The varieties Gabriel Muhlbachweizen 1 and Jagers
Hohonheimer Albweizen were soft red winter varieties of inferior
mjling quality,

The baking strength of the flowr milled from all of the German
varieties, with the exception of that of the varviety Hohenheimer
Sommerweizen alte Zuehtung, was not great. The volume of the
lonves of bread in each instance was somewhat small and the texture
and grain of the crumb were poor and in some instences erumbly. The
color of the crumb was also undesirable.

As far as haking performance is concerned, German wheats resemble
in 8 marked degroe English-grown wheat.

GEHMAN EXPOWT WHEATS

German export wheats are very largely soft red winter wheats.
Characteristic of the German export wheats of the 1926 crop are those
described in Tables 58, 59, and 60. Wheat of somewhat low test
weight per bushel was the rule.  On the other hand, the wheats were
clean and did not contain an excessive quantity of damaged kernels.
From a milling standpoeint they preduced a large quantity of flour of
medium protein content, The ash content of the flour was of the
saime order ns is obtained from straight-grade flour milled from North
American grown soft red winter wheats, The quality of the protein
in the flour, bowever, was not good. This {act 1s cinphasized by the
data relative to the baking tests made on these flours. The water
nbsorption of the flours was distinetly low, the fermentation time of
the dougl was very short, and the resulting loaf was small in size,
poor in color, and poeor in texture of erumb,




TanLe 55.—Wheats grown in Germany: Descriptior. and characleristics of the variety samples
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TAaBLE 56.—Wheals grown in Germany: Milling properties of the variely samples described in T'able 55, and certain chemical consiituents of the
wheals and of the flour made from them

I
-

; Acidity of |

Color of flour wheat 85—

Flour yield—

glufon pro=

Milling char--{ Texture of
acteristics flour

teins

flour

ings removed
Gasoline value
Ash in flour
Ash in wheat

frre tempering

Basis - cleaned
(Qortner angle b)

and scoured

whieat

Teost weight per bushel
Screenings and scour-
Wheat - per barrel f
Crude protein in wheat
Crude protsin in flour
QGluten protein in flour
Gluten quality - index

Laboratory No.
free wheat

Glutenin in flour

Gliadin in flour

Lactic acid

a
w
Ed
=
=
[=]
=

Molistitre of wheat bie-

Y. | Basis dockage:

v

]

DD ey

[}
g
SRRl ne

DI NS,
R

o
S2EFESa

LRR2RBa

r
bl

g@

-~
g=a
P

1SS o m s,

Granular____{ W'

h—lb—‘iﬂ
g S,
REAUIVER

e G
o=

o

RUEYNY | Glutenin in

a
I N
FEZBHBR
bt adad LN
pRseRwty 4
o s S Ny
[EZFLLa
BRIS=HRR

BIBLsH

latad id i

CWwBOmLR

o pore e D
e et v s B

WO NOO
SO s,
Cuown kR
wl=lupayal
gIaam
Sa2es
e D w10

axeg

MIrALTAIY



http:6.50110.39

TasLe 57.—Wheals grown in Germany: Bal’z’ng properties of the variely samples described in Tables 55 and 56
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TaBLE 59.—German exporl wheats:

Milling properties of the samples described in Table 58 and certain
of the flour made from them

chemical constituents of the wheats and
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TasLE 60.—German exporl wheats: Baking properties of the samples described in Tables 58 and 29
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GREECE

Production of wheat in Greece has docreased since pre-war days,
whereas imports have increased. Wheat growing In Greece 1s
markedly affected by the action ol many weuther Tactors, such as the
quantity and distribution of rainfall, high temperatures, and the
prevalence of wanm dry winds known as siroccos or livas.  More than
hall of the wheat grown in Greece is produced on the plains of eastern
Groece, where the elimate is the most uniform in the country. Whent
is full sown. Spring wheat is not cultivated extensively.

Durum varicties and some soft wheat (soft red winter and white
wheat) constitute the wheats ol commerce. A small quantity of
poulard wheat is also grown. Samples from the 1926 harvest of the
most commonly grown commercinl varieties were obtained from
M, 1. Papadakis, director of the Station d’Amelioration des Plantes,
ot ‘ssa, Groece. Tho names of the varieties represented are given
inTu ¢01.

Tanut GL-—Wheals grown in (reece: Dcsr{:riptime. and characlerislics of the variety
Samees
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Tnforimation acrompanying these samples stated that the crop year
represented was normal, The varlety known as Deves, sample
No. 14493, was described as a hard wheat grown on the plains of
Larissa, upon soils of ordinary fertility. This variety is cultivated
alinost exclusively in the plains of Thessaly, except on the very moist
soils, and is combined with a little soft wheat for growing in central
Mucedonia. As far as quality is concerned, it represents the type of
average production in Oriental Thessaly.

A second variety of Deves, sample No, 14404, is described as being
grown on [ertile soils in the locality of Pharsala. It represents the
iype of hard wheat grown in Thessaly upon fertile soil, especially in
Occidental Thessaly.

The variety Cambourn is described as a hard wheat. Tt is said to
be grown in the locality of Pharsala, and on the fertile soils around
the Lake of Capais.

The variety Katranitsa is described as a soft wheat. Its area of
distribution is in Occidental Macedonia, in the locality of Kajaiar.

Classified according to the United States standards for wheas, the
varicties Deves and Camboura are durum wheats, whereas the whent
represented by the variety Katranitsa is a mixture of soft red winter
and soft white wheat. Results of the grading, milling, and beking
tosts made on these wheats are given in Tables 61, 62, and 63.




TasLE 62.—Wheais groun in Greece Mdlling properties of the variety samples described in Table 61, and certatn chemical constituents of the =2
wheats and of the flour made from them :g
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TABLE 63.—Wheats grown in Greece: Baking properties of the variety samples described in Tables 61 and 62
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Two of the three varieties of durun wheat were of average milling
quality; the third variety, Camboura, was below average quaslity.
The flour milled from the durum varieties was typical of durum wheat
flour, being granular in texture, high in ash content, and of a light-
vellow color.

The milling quality of the wheat labeled Katranitsa was only
average.

The bread-making qualities of the flour milled from the durum
varieties was not good. A small loaf of very coarse texture was
obtained from each baking, The bread baked from the flour milled
from the variety Deves, sample 14495, was decidedly poor in baking
strength, even though the Hour contained & very high percentage of

rotein.
P As compared with the durum wheats produced in North America
or Russia, the durum wheats of Greece are most noliceably wegk in
pluten quality,
HUNGARY

Wheat is the outstending cereal in Hungary, The trend of wheat
ecreage 1s upward and now stands slightly above the pre-war level.
The heaviest areas of production are in the west and southwest of
Hungary. In 1928 a production of 99,211,000 bushels exceeded the
pre-war average by approximately 28,000,000 bushels. Exports of
Hungarian wheat amount to about 26,000,660 bushels annually, large
quantities of it going to Austria and Czechoslovakia, The climate of
. Hungary greatly influences the production and quality of the wheats,

2s 1t 2 marked by extremes of temperature and rainfall. Drought is
harmful in the autumn, winter, and spring, being most severe in the
spring. In the sutumn, drought delays seeding and leaves the plants
susceptible to winterkilling. Low temperatures in the sutumn and
in the spring are also harmful. Summer storms frequently cause
lodging, and on the plains of Theiss, scalding is especiaily damaging,
us the May temperature frequently reaches 86° F,

The native wheats are relatively hardy but are not high yielding.
‘They have been improved by selection until the fellowing varleties are -
becoming acclimated: Eszterbaza, Hatvan, Bankut, Szekacs, and
Ozora. White winter, white spring, club, and durum wheats are
nob grown in Hungary to any considerable extent.

Through the courtesy of John Surgnyi, agronomist of the agricul-
tural experiment station for plant industry at Nagyarovar, Hungary,
samples of four valleties—Rszterhiza No. 18, Eszterhaza No. 163,
Baunkut No. 5, and Hatvan No. 1153—were obtained. Results of the
grading, milling, and baking tests are given in Tables 64, 65, and 66.

When the samples were examined upon arrival in the United States,
the varieties Eszterhaza No. 18 and Hatvan No. 1135 were classified
as soft red winter wheats, the variety Bankut was classified as a hard
red winter wheat; the variety Eszterbfiza No. 168 was classified as a
hard red spring wheat.

As a result of the milling tests made on these four varieties, it was
evident that the miling quality of three—Bankut No. 5, Eszterhize
No. 18, and Hatvan No. 1158—was exceptionally good. ~The milling
quality of the variety Eszterhiza No. 163, the spring wheat variety,
was noticeably lower,

All the flours were deficient in baking quality, as evidenced by the
short fermentation time of the dough and the small size, poor color, and
coarseness of the Joaf of bread baked from dough.




Tasre 64.—Wheals grown in Hungary: Description and characteristics of the variety samples
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TABLE 65.—Wheats grown in Hungary: Milling properties of the variety samples described in Table 64, and certain chemical consiituenis of the
wheats and of the flowr made from them .
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TaBLE 66.—Wheats grown in Hungary: Baking properties of the variely samples described in Tables 6/ and 65
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IKELAND
TRISIE FREE 8TATE

The acreage under wheat in Ircland has declined rapidly und
continuously, from 1847, when the maximum acreage was 671,500
acres, to 1925, when the acrenge was 22,000 acres—the lowest figure
yot recorded for this crop. Since 1925 there has been » small but
significant incresse in production, and in 1927 the ares deveted to
whont production was 34,500 acres. 1n 1928 the acreage devoted to
wheat in the lrish Free State was 31,600 acres. The principal causes
lor the decline are the ease of procuring grain in large quantities from
oversens counbries: Lhe relatively low price, betber quality, and lower
moisture content of imported grain; and the changes in the agri-
culbursl system in lreland toward increased production of livestock
and Hvestock products.

Climatic conditions are less [avorable to the production of wheat in
the Irish Free State than to oats aud barley. The rainfall is high,
and difficulty is experienced in preparing the land and i sowing large
acreages of wheat. In former years this difficulty did not arise to the
saie exbent, as wheat was then widely grown in small plots, much of
the cultivation being done by manual labor.

According to M, Caftrey, acting head of the seed-propugation divis-
ion of the University of Dublin, the following varieties of wheet are of
comniereinl importance in the lrish Free State: White Stand-Up,
Queen Wilhelming, Yeoman, Red Chaft, White, Squarcheads Master,
Red Fife, and Aprit Red. The varieties White Stand-Up and Wil-
helmina probably constitute 70 per cent of all the wheat grown. Both
fall and spring plantings are made. Sowings to winter wheat teke
place in Qctober and November. In some of the southern areas
winter variotics are sown as late as the first week in February.,  Sow-
ings of spring wheat are made in March and in the beginning of April.
Harvesting extends fron mid-August to mid-September.

The Department of Agriculture of the Irish Free State is giving con-
siderable attention to the propagation of improved varietics of wheat
for cultivation. Two of these—Red Stettin 13 and Cooney Island—
are said to produce flour of excellent baking strength. Neither, how-
ever, wero grown in a commercial way in 1927,

Through the courtesy of the Department of Agriculture in Dublin,
samples of the varieties Yeoman, Red Stettin 13, and Cooney Island,
wore obtained for milling and baking studics, from wheat grown at the
Albert Agricultural College Farm, Glasnevin, Leinster County, in
1926. It was stated that the erop year was very bad.  Data resulfing
from the tests made on these varieties of wheat are given in Tables 67,
68, and 69,




TapLE 67.—Wheats grown in Freland: Description and characteristics of the variety samples
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TasLE 08.—Wheats grown in Iveland: Alilling propertics of the varicly samples described in T'able 67 and cerlain chemical conslituents of
the wheals and of the flour made from thewm
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TasLe 69.—Wheats grown in Ireland: Baking properties af the variely samples descrtbcd tn Tables 67 and 68
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The milling quality of the varteties Yeoman IT and Red Stetéin 13
was very good; that of Coonay Island was well below the average for
this class of wheat.

Tho baking strength of all the wheats was wealk, the weskness of
Cooney Island being more noticeable than that of Yeoman II and
Red Stettin, Yeoman II was the best variety in baking strength.

NORTIIEHRN IRELAND

In Northern Ireland the trend of wheat production has been
markedly downward since 1860, when 78,000 acres were devoted to its
cultivation. In 1925 only 4,000 acres were devoted to wheat; in 1928,
5,000 acros were used.

Excessive rain in the autumn, winter, and spring is the chief
hindrance to wheat growing. Insufficient sunshine during the summer
Iikewise hindors the production of high-quality wheat.

Varieties of whoit similar to those grown in England and Secotland
are found in Northorn Ireland. Scquarcheads Master represents about
45 por cent of the winter wheat, The variety Yeoman is grown both
as o winter and spring whent and represents about 20 por cont of the
winter~whent nereage. Bencfactor represents about 20 per cent of
the winter-wheat acreage. There is & local varlety known as Red
Chaff Red, the charscteristics of which have not been described.

Through the courtesy of Ian W. Seaton, of the Ministry of Agri-
culture at Belfust, sufficient sample msaterial of the four prominent
varieties mentioned was sent for milling and baking purposes. The
samples represented Bonelactor, Squarcheads Master, and Yeomar,
grown &t Dromarn, County Down, Northern Ireland and Red Chaff
Red, grown at Armagh, county of Ulster.

Unfortunatoly, beeause of loss in transii, not enough of the sample
of the variety Yeoman was received to make a milling and bhaking
test possible.” Of the three other varioties, Squarchends Master had
the highest milling quality, followed in order by Red Chail Red and
Boneinctor. '

From & baking standpoint, the flour milled from the local variety
appeared to be slightly greater in strength than the flour milled from
the other two varietics.

From a milling standpoint the quelity of the wheat grown in the
Irish Free State is similar to that raised in England and Scotland,  As
to balking strongth, the flour milled from the wheats of etther the Irish
Free State or Northern Ireland is somewhat superior to thaé of the
flour milled from wheats raised in Englend and Seotland. Flour {from
whoat of similar classes grown in North America has much greater

baking strength.
ITALY

The trend in wheat acrenge has been upward during recent years
and now stands above pre-war figures. Production in tho five yesrs
1924-1928, inclusive, averaged over 210,000,000 bushels annually.
About 43 per cent of the land in Italy is arable, and of this about 54
per cent is in ceroals. Approximately 67 per cent of the cereal acreage
1s sown to wheat.

Ttaly’s imports of wheat make up over one-tourth of its requirements.
In 1927-28 the quantity imported was nearly 88,000,000 bushels.
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Whesat is grown under a wide variety of conditions. The most
donse wheat areas are in the north of the peninsula in the compart-
ments of Emilin and The Marches and in the extreme south of the
island of Sieily. Approximately 20 to 25 per cent of the production
consists of durwm wheat. This class of wheat is largely produced in
the southern half of the country, the heaviest acreages being in Com-
pania and on the island of Sicily. A small quantity of duwrwm wheat is
produced slong the northeastern Adriatic const. Wheat yields are
higher in the northern sections than in the southern sections, but the
acreage trend is more strongly upward in the southern sections than
in the north. The wheat grown in Ttaly is predominantly of common
type (Triticwm vudgare). 1L is of winter habit, with some exceptions in
the north and at the higher altitudes,

Through the cooperation and courtesy of the Creal Culiure Insti-
tute of Pisa and the Institute of Cereal Culture at Bologna, Italy,
samples were obtained ol & number of the important wheat varieties
grown in Ltaly.

The varieties sent from Piss with notes on their relative importance
and distribution were the following: (1) Dauno 8, a variety of durum
wheat cultivated in southern Italy, on the islands, and in some dis-
tricts of the Provinces of Latium and Maremma; (2) Canmpio 4, the
predominaging soft red winter wheat variety grown in the Provinee of
Lincer, Tuscany, most suitable for lands of poor-to-medium fertility
and for localitics susceptible to rust; (3) Ardito, a benrded soft red
winter variety grown widely throughout Italy, particularly in the Po
Valley on very tertile land; (4) Carlotta Strampelli, & soft red winter
variety grown extonsively some years ago in northern snd central
Ttaly on soils of medium-to-good fertility, but now being replaced
by such varicties as [nallettabile and Ardito Gentil Rosso; (5) Cascola,
a soft red winter wheat adapted to lands of mediwmn-to-poor fertility,
and most widely grown in Tuscan Maremma; (6) Gentil Rosso
Austato 8, a soft red wheat suitable for land of poor-to-medium
fertility, grown on the Pisan plain; (7) Rieti 11, a soft redr winter
wheat cubtivated in the central and northern sections of Ttaly on
ntedium-fertile land and in sections where rust is prevalent; (8)
Varrone,  soft red winter wheat grown only in the fertile soils of the
plains of central and northern Itlay; (9) Gentil Rosso » the most promi-
nent soft red winter wheat grown in central and northern Itely
espectally suitable for hilly land of good fertility, and also used toward
the end of the winter as a spring wheat; (10) Gentil Rosso 46, & soft
red winter wheat of late-maturing habit, adapted to plain or hill
country in Tuscany and in Umbrie end in other parts of northern and
central Iialy; (11} Gentil Rosso Sewntaristato 48, & soft red winter
wheat widely grown with good results in northern and central [taly;
(12) Inaliettabile 96, a soft red winter wheat variety, widely grown in
the Jertile sections of northern and central Italy on account of its high
productivity, early maturity, and disease resistance (this variety has
repliced Inallettabile 38, and Vilmorin Originario); (13) Vilmorin
Originario, & soft red wheat resistant to lodging, but late maturing and
susceptible to rust; (14) Rusciola, a soft red winter wheat grown
especially in The Marches and in Umbria; (15) Vitterio Veneto, a
solt winter wheat still in the introductory stage; (16) Inallettabile 3,
& soft, wheat, with white kernels, grown widely on the fertile lands of
the Tuscan plain; (17) Inailettabile 8, a white wheat of good pro-




182  TRCHNICAL BULLETIN 197, U. & DEPT. OF AGNICULTURE

ductivity and rust resistance but only sparasely grown; (19) Mentang, &
white whest of good productivity and early maturidy, ol incressing
populerity, prown extensively on fertile land in central and northern
Ttaly; {20) Dure di Randazzo, a Polish variety cuitivated iz some
districts of Sieily and Maremma; (21) Civitella 65, a poulard variety
most widely grown in Tuscan Maremma. suttable for firnm and slighti
damp ground; and (22) Mazzocehlo, a poulard variety largely cult-
vated In the hilly parts of Tuscany, particularly in the Province of
Florenee.

The sample of the variety Clologna 31, a red winter wheat grown in
Venetia, Pledmont, and Emila, and to & lessor extent clsewhere, was
recoived from the Cereal Culture lustituteat Bologna,  Othervarieties
reprosented by samples from this institute were Inallettabile 96,
previously describod; Marzuola 87, o spring wheat coming into coin-
mon cultivation; Ardito, previousty described; and two varieties of
durin wheat, one of the variely Cencell of Strampelli, und the other
of the variety name Saragolin.

The milling and buking data resulting from the study of the ltalien
varieties ure shown in Tables 70, 71, and 72.
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TaBLE 70.—Wheats grown in Ttaly: Descriptions and characteristics of the variely samples
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1 Region where grown not known.
1 Obtained through the courtesy of Asher Hobson,
1 Obtained through the courtesy of the Societa Bolognese.




TasLe 71.—Wheats grown in Taly: Milling properlies of lhe varicty samples described in Table 70, and cerlain chemical ¢
wheals and of the flour made from them
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The durum varieties were of average milling quality. No out-
standing yield of flour was noted. Only one variety, Saragolls,
evidenced good baking strength. The other two varieties, Dauno 8
and Cencelli, revealed themselves as of poor baking strength, for the
resulting bread was exceptionally low in volume and coarse in texture.

On an average, the milling quality of the soft red winter varieties
was good. There were several exceptions, but good yields of flour
were obtained in the majority of Instances.

Of the white varieties tested, one was of excellent milling qualkity
and two were of average milling quality. The flour milied from ail
of the red winter wheats was lacking in baking strength; the texture
of the bread was never good and was seidom even fair. Volume of
Joaf was also distinctly below the average for tlus class of flour in the
majority of the tests. That the defects in the resulting loal were
the result of lnck in beking strength is further emphasized by the
short {ermentation tolerance of the doughs, by the low-water absorp-
tion of the flour, and by e break and shred of the finished loaf,

The baking qualities of the white wheat vericties were no better
than those of the red winter varisties.

As is usua] with Polish aud poulard wheats, mosft of the flour was
of an inferior baking quality.

LATYIA

Culiivation of wheat In Letvin has increased materially since the
pro-war period. According to the Minister of Agriculture, about
0.05 acre of whest per capita was sown in 1923, whereas before the
World War 0.035 acre per capita was sown. There has also been an
increase in yield per acre since pre-war times, owing to better seed
and cultural methods. Even so, the need for imported wheat is
greater than ever. In 1924-25 there was nearly as much wheat
1mporled—1,963,000 bushels—as wes produced, indicating & con-
sumption of about 2 bushels per capite. Increased consumption is
also stimulated by the replacement of rye by wheat. Wheat pro-
duction 1n 1928 was 2,499,000 bushels,

Both spring and winter wheats are produced in Latvia, the winter
wheat giving the highest yields. Duwrum whesat has been tried, but
only for a shori time,

Liate spring [rosts constitute the most harmiul weather factor so
that May is the most criticel month in the development of the crop.
Hot sunmumers are comparatively rare. Spring wheat is more often
damaged by drought than by excessive heat. Kxcess reins during the
late stages of development of the crop as well as during harvest cause
losses. The autumn and winter are generally favorable to wheat
production.

Samples of five varieties of wheat of commercial importance in
Latvin were obtained from the seed-selection stetion at Stende,
through the courtesy of the Departmment of Agriculture of Latvia.
Two of these varieties (samples 15517 and 15519} were described as
local sunmer varieties of spring hebit. Wheat represented by sample
15520 was described as o hard summer wheat, and wheats represented
by samples 15518 and 15521 were said to be of winter habit. The
varieties, listed by selection number as well as their area of distribu-
tion are shown in Table 73 with the data on the grading of these
samples,




TaBLe 73.—Wheats grown in Latvia 1; Description and characteristics of the variety samples
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TApiE 74.—Wheats grown in Latvia: Milling properlies of the variely samples described in Table 73 and certain chemical constiluents of the
wheals and of the flour made from them
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TasLe 75 —Wheats grown in Lalvia: Baking properties-of the variety samples deseribed in Tables 73 and 74
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The milling quality of all the wheats (Table 74) was very good.
The durum variety exhibited the best milling quality, followed in
order by the soft red winter wheats and the spring wheats.

The baking quality of the flour milled from the durum wheat
{Table 75) ranked first, whereas the baking quality of the flour
milled from the other four varicties was of the same order as their
milling quality.

LITHUANIA

Production of wheat in Lithuania has incressed considerably over
the pre-war average. The 1908-1913 average production was 3,264 ,-
000 bushels, whereas in 1928 a production of 6,327,000 bushels was
estimated. Sowings of wheat in Lithuanis are aflected chiefly by
drought, frosts, and excessive rnins. In the spring and summer,
frosts and drought on the one hand and frosts and excessive rains on
the other markedly influence the growing of wheat.

Comunon white wheats {Triticum rulgare) are the most prominent,
although some common red winter wheats are grown. Both classes of
wheat are fall sown, from August to mid-September.

TFor the milling snd baking study, samples of five varieties of
Lithuanien wheats were obtained through the courtesy of L. Rud-
zinski, director of the plant-breeding experimental station, Dotnuva,
Lithuania. Thesc wheats were not given variety names, and are
referred to by sevial numnber. Two varieties were soft red winter
wheats, and three were white wheats. All the samples tested were
grown at the Moscow plant-brecding station in 1922, Date secured
irom the analysis of these samples are given in Tables 76, 77, and 78.

Tapus 76.—Wheals grown in Lithuania: Descriplior and characleristics of the
varicty sampies
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TanyLe 77.—Wheals grown in Lithuania: Milling properiies of the variely samples described in Table 76, and certain chemical constituents
of the wheats and of the flour made from them

0%1

Acidity of
Flour yields— Color of flour i
T Scireen- whent as Glultietu
orost | ings Millin ans .ty
weight| - and [w Basis | Basis charactgr Texture index
per | scour- nadl of flour N in (Gort-
No. [bushellingsre- "l;';"&"d da‘_’;;f' isties C}i&l;g- Lactic i ner
moved scoured|  free value acid sngle b)
wheat | wheat

P, ct. . . P.ct.| P.ct. | P.ct, P, ct.

. 46
. 72
. 11

.| 128 .42 . . . 252 - 0.98

Creamy.._| 1.76 .54 . 8. <306 . 10. 57
do 0 41§ Le3| e .313 . 11.25

. et | P,
‘White 1.41 | 0.40 . 0.273 . 10. 82 8 5.12
do 3 4
S,
5.

oD
o G
WD

1.3

[}}
.90
. 7

7

TABLE 78.~—Wheats grown in Lithuania: Baking properties of the variety samples described in Tables 76 and 77

Formon- | prooting | ahoorgy | Volume | Woight | Color of | Grain of Shade of color of Break and | por.
roofing | absorp- | Volume | Weigl olor of | Grain o 5 olor o reak an per

. "gg?: time !,};m of | ‘ofloal | ofloal | crumb | crump | Testureof crumb crumb Color of crust shred t;xgrel

: ~ our . of flour

Minutes i Per Cent .
101 5 55,1 Poor, crumbly. Creamy,; gray.
113 545 Fair, crumbly..
100 54.5 Poor, crumbly_
100 55.0 1,900 5 Fair, crumbly. Light brown.
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The soft red winter wheat varieties were below the averape in milling
quality. On the other hand, the milling quality of the white wheats
was vary good.  This is particularly true of the variety No. 2761.

The baking quality of one varicty of solt red winter wheat, No.
A-2411, was noticeably weak. Thut of its mate, sample No. 2524,
was much better.  Although the varicty No. 2761 had an excellent
milling performance, its baking properties were very poor—poorer
than any of the other varieties. Tle second white wheat variety,
No. 2267 had slightly weaker properties than did the red winter var-
ity No. 2524, Blending with stronger imported wheats would be
helpful in stabilizing the baking strength of Lithuanian whests.
Otherwise they would be more uselul if made into biscuits, crackers,
or pastry.

NETHERLANDS

Annual production of wheat in the Netherlands averages about
6,000,000 bushels, of which only a small portion i used for
home consumption. Most of the home-grown wheat is used for mix-
ing with strong imported wheats, of which some 30,000,000 bushels
are used annually in order to regulate the baking quality of the flour
milled from the wheat grown in the Netherlands. Some of the wheat .
grown in the Netherlands is exported, largely to Belgium and Gernrany
for mixing purposes and for biscuit making.

The Provinces that produce wheat, in the order of their importance
0 ucreage according to the average fizures for the crop years 1921—
1025, are Zecland, Groningen, South Holland, North Holland, Lim- -
burg, North Brabant, Gc.l(i;erland, Friesland, Utrecht, and Overijssel.
More than half of the wheat crop is fall sown.

Wilkelming, the chief winter variety, is a white whoat. Produc-
tion of this variety is on the increase beceuse of its winter resistance,
high productivity, and good quality. There are other winter whent
varietics, but at least 75 per cent of them are derivatives of Wilhel-
ming, and their quality is similar.

Red winter wheat is not popular with the farmers of the Netherlands
hecause the Duteh trade does not like red wheats. Consequently
little is grown, although small acreages are found in the Provinces of
Limburg ani Zecland.

Spring wheat is little grown in the Netherlands. It is found prin-
cipally in the northern part of the country in sections where winter
whent has been winterkilled or could not be sown on account of bad
wenther.  About 80 per cent of the spring wheat in the Netherlands is
grown in the Province of Groningen. A small acreage of spring wheat
ig also found in North Ilolland. The most important spring veriety
is Japhet. .

On request, samples of several of the more important varicties of
wheat grown in the Netherlands were received from the Director
General of Agriculture, at 8'Gravenhage, and were subjected fo the
milling and baking tests previously desenibed, :

Samples of three winter varicties—Wilhelmina, Algebra, an
Witte Dildecop TTT—were sent from the Province of Groningen. Ali are
white wheats. The variety Wilhelmina represents 55 per cent of the
wheat acreage in Groningen. = Twelve per cent of each of the varieties
Algebra and Witte Dikkop I1l was also grown in Groningen,
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Samples of three winter verieties and one spring variety were sont
from the Province of North Holland. These consisted of a second
sample of Wilhelmina, one sample each of the white varieties Imperial
IH-A snd Millicen IIT, and a sample of the spring-sown variety
Japhet-Zomertarwe.

Seventy-seven per cent of the wheat acreage in North Holland is
sown to Wilhelmina, 10 per cent to the variety Tmperial II-A, 10 per
cent to the spring variety Japhet-Zomertarwe, and 2 per cent to the
variety Millicen 11T,

From: the Province of Zeeland, samples of three winter varieties were
sent—— Withelmina, Millioen 111, and Pantser IIL « In the Provinece of
Zeeland over 85 per cent of the acreage is sown to Wilhelming, 5 per
cent to Millioen TIT, and 2.5 per cent to Pantser 1II. Pantser III
is & red winter wheat of Swedish origin. Data relative to the grad-
ing, milling, and baking tests are given in Tables 79, 80, and 81.

Whereas it was possible to mill out a large quantity of flour from
the whoats grown in the Netherlands, this flour lacked baking strength
to a very noticeable depree, ns was true with the wheats grown in
Belgium, England, Ireland, and Scotland. Loaves of bread made
from such flour were small in size, coarse in texture, and of a very pale
external appearance. Ibis apparent that the flour milled from wheat
grown in the Netherlands is better adapted to the making of biscuits,
crackers, and such commodities in which gluten of good strength is
not essentinl. This wenkness is apparently recognized by the millers
of the Netheriands as they import 30,000,000 bushels of whest from
overseas for blending and mixing purposes,




TanLe 79.—Wheats grown in Netherlands: Description and characleristics of the variely samples
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! Composite of twa snmples, the-one grown at Groetpolder and the other at Kapelle (Willem Annapolder).
* Composite of three sumples grown at Roodeschool, Anna Paulownu-Polder, and Rillard-Bath (Bathpoelders), respectively.

PavLe 80.—Wheats grown in Netherlands: Milling properties of the variety samples described in Table 79, and certain chemical constituents of
the wheals and of the flowr made from them
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TaBLE 81.—Wheats grown tn Nelherlands: Baking-properties of the variety samuples described in Tables 79 and 80
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NORWAY

Production of wheat has ineroased in Norway since the Workd War,
Wheat now occuptes 5 per cent of the total acreage devoted to cereals,
whereas in 1913 the acreage devoted to similar purposes was only 3
per cent.

The main wheat arew lies south and west of Gslo (Chrdstiania) and
comprises the Prefectures (Fylke) of Ostfold, Akershus, Buskerud,
Vestiold, and Telemark. These prelectures produce about 75 per cent
of the wheat grown in Norway,

The chiel factors adverse Lo the growing of wheat ‘are excessive rain
in western Norway, low temperatures, and short summers.

About 98 per conl of the wheat prown in Norway is spring wheat.
Practically all the spring wheat varteties in use are native. They are
all early-maturing forms of common wheat, having long, lux, finttish,
red heads and hard red kernels.

There are two mauin Lypes of Norwegian spring wheat: The Borsum
type, with awnless enrs (Prificum eulgare variety milfurum), and the
bearded Ostby type (Triticum mlgare variety ferrugineum). Varieties
of the lirst type are predominant throughout the entire spring-wheat
arci.  The sccond type is wrown to some extent in the Prefecture of
Vestlold, and more sporadically in other districts.

Winter wheatb is grown (v a limited extent in the districts surround-
ing Oslofjord.  The most cormonly grown winter wheats are native
varielics. .

In order to compare the milling and baking ¢ualities of the more
tmportant Norwegian wheat varieties, five saniples were obtained from
the Norwegian Department of Agriculture. Three of these—Borsum
whoat, Osthy wheat, and Ans wheat—represented commereial types.
The two other varieties, J. 03 aud Me. 67, are pure varieties of sprin
whent being developed by Knut Vik, of the School of Agriculturs.
Scienee, University of Norway. The variety J. 03 is a development
from & native spring wheat; Mo, 07 originaled froin Montane wheat.
In the United States these wheats would be classified as spring wheats.
Datarclative to their milling and baking properties are given in Tables
82, 83, and 84.

The milling quality of the Norwegian wheat varieties was good, as
they oll produced a high percentage of (lour and were of high-test
waeight per bushel.  Their protein content was not high and was some-
what below that usually nssociated with spring-wheat varieties.

As to baking strength, the flour milled {rom all the varieties was
outstandingly wenk. The loaves of bread made from these flours were
small in volume, poor in color, and very coarse in texture apd grain
of crumb.  The baking strength of the variety Aas was noticeably
poor. As compared with wheats of the sane class grown in North
Ameriea and in Russia, the baking quality of the Norwegian wheats is
lerior.

112424°-30——10
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TasLe 82.—Wheals grown. in Norway: Description and characteristics. of the rariety samples

Region where grown Variety

I
Predominating cloass ;

Grade

|

i Dockage

Kernel
testure

Test
weight
ép-a rbushel

Foreign
material
other than
dockage

Weight
per 100
kernels

Damaged
kernels

¢ Birsum
Mo, 07

l
Vostfold Fylke ... il
140‘31 v niversify of Norwny. ... J. 03,

i

Per cent
3.6
8.4
TR
0, 1
Hi4

Pounds
2.4

Grams l Per cent
3.2 0.1

3.3 LO .
3.1 .9 .
.7 238.8 B
| 1.2 .

Per cent
0.

1 8chool of Agrienitural Seivnee, Pane varfeties,

Tavre 83.—Wheats grown in Norway:

7 Frost damaged,

the wheats and of the flour made from them

Milling properties of the variely samples described in Table 82, and certain

chemical constituents
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TABLE 84.—Wheals grown in Norway: Baking properiics of the variely samples described in T'ables 82 and 83

Fermen- | prooning u‘l‘asl(lytr(;;- Volume | Weight | Color of ; Grain of g Bread per
t{\ltrm!n time tion of of loaf | of lonf crumb | erumb Texture of cromb  {Shade of color of crumbj- Color of crust Break and shrod bx}]r(x;;‘llrof

flour

Minutes | Minules | Per cent C Gramsg Scorc Pounds
147 50 62. 1 518 78 74 1 Very poor, ('mmh]y.-. Creamy. Tight brown
160 .xU 8 a0t 72 da. . Very creamy Brown...
153 52 4 520 s01 bo . Creamy' Light bro
156 48 b7, 0 831 7 £6 Crepiny, dar
103 51 3 504 80 82 Creamy.
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POLAND

Acreage devoted to wheat production in Poland has shown e
modernte upward brend since the World War, but has not yet atiained
pre-war levels.  Wheat occupics only sbhout 5 86 6 per cent of the eul-
tivated area. Importations of wheat usually cover from 10 to 30 per
cent of the country’s requirements. The most intensive wheat area
is in southeastern Poland, but the highest yields are obtained in north-
west Poland.  The climnte of Polnnd 1s charneterized by dry {alls and
cold springs and sununers that are aimost always too wet for whest
culture.  Winter wheats predominate, although durum and spring
whests are grown. Sowing takes place in the central and southern
distriets during early September, but in the eastern section it is con-
siderably earlier. White whests predominate and are grown in all
sections, espocinlly 1n the north and central portions, because of their
resistance to winter killing. Swedish red winter wheats are popular
s they are even more resistant to cold than are the white wheats.

Samples of four varieties of wheat, all of the 1926 crop, identified by
nugnber, were vecelved from the Government Institute of Agricultural
Research, located at Pulawy, Poland, Only three were lnige enough
to will. Classified aceording to their kernel chrractenstics one
represented & spring-whent variety, one a durum variety, and one o
white vatiety.

These samples were graded, milled, and baked as usual, The
vestlting data sre given in Tables 85, 86, and 87. Each varlety wus
ol good milling quality. The test weight per bushel was excellent and
the vield of flour a little better than average for the class of wheat in
question.  From a baking standpoint, however, the four from only
the white variety approached the qualifications of a good flour. The
loaf of bread baked from the spring-wheat flour, although of good
volume, showed that the flour lacked strength and stability, as the
texture and grain of the erumb were poor. The same [acts are fruc
for the flour milled from the durum variety. From the meager dafa
ub hand, it would sppear that Polish wheats should be blended with
unposted wheat to regulate their baking quality.




TasLE 85.—Wheals grown in Poland: Description and chdracteristics of the variely samples

; i
: { Foreign

| Test 2 Wei i ! b
b X iy 1 Weight ¢ material
Locality whore grown Varipty | Predominating class Grade Dockage sz{ﬂil “;3)’;}“‘ " per 100 ;Dkac':;‘fl'id; (:%11(’!‘
i S a1

i | kernels :
; bushet i ‘ . dockage

: | i
: : Percent | Pereent'| Pounds ©  Gram ‘E Per cent | Per cent

14189 | Government Institute of Agricul-'}{ No. 108...........} Hard red spring 1 Dark. Northern Spring.. .| 0 75.0 60.3 | 3. ; Q

tural Resedrch, Pulawy, . i ;

Durum LDUMMIM e cmeeeaan -] 2 Amber Durum.Loilil 62.1

No. 217, . oen White., . J1-1 Soft White. ...

No 10, niaee

1 Sample too small for milling purposes.

TABLE 86.—Wheals grown in Poland: Milling properties of the variely samples described in Table 85, and certain chemical constiluents of the
wheats and of the flour made from them

[}

Sercen-| Mois- | Flour yield— Color of flour w\l(]::zjxltlx);s‘i
Test | INES | ture Wheat| e e | Crude} Crude Gluten| Glute- 9&%};‘3‘"
weight _and of . “ ] per MIlling - | pocture of Ash | Ash pro- | pro- pro- jninin !ndexy
; scour~ [wheat} Basis | Basis | barrel | character- | ~40.~ in in tein | tein i tein | gluten| cqon
sthcl ings |before |cleaned | dock- [ of istics Gaso-| flour | wheat Lactie| 0 in in pro- her
re- tem-| and age | flour line pH | 'Gid wheat| flour four | teins /o), )
moved [pering |scoured! free value| ¢ &
wheat |whent

P,ct, | Poct.| Lbs,
68.9 | 67.6 278 Verysoft..] White

7261 7.0 Granular..| Creamy yel-

71

low.
.0 '60.8 273 Slightly
creamy.
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TABLE 87.—Wheats grown in Poland: Baking properties of the variely samples described in Tables 85 and 86

Fermen-
tation
time

Prooflng
time

Whater

abserp-

tion of
flour

Volume
of load

Welight
of loaf

Minutes
127

144
124

Minutes
50
52
i)

Per cent
51.6
58.8
53.4

Grams
484
505
491

Color of
crumb

QGrain of
crumb

Texture of crumb

Shade of color of crumb

Color of crust

Break and shred

Bread per
barrel of
flour

Score
74

82
84

Score

7l

090
90

Creamy, gray.

Very creamy,
Light ereamy.

Pounds
279
192
283
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RUSHTA (UNION OF SOCIALIST SOVIET REPUILICS)

Belore the World War, Russia led the world in both acreapge and
production of wheat, but owing to the low yield per acre (average 10
bushels) Russia’s lead in pr{)(Tuction was slight. During the early
post-war period, Russian wheat production suffered a catastrophic
decline, bub since 1925 it has resched, and in some years exceeded,
the pre-war level. Duwring the peried 1925-1928, Asiatic Russia ac-
counted for approximately 40percent of the Russian wheat produced.

Tlree prime factors unite to enforce the location of the wheat belt
in the south and southeast of Russin. They are climate, soil, and
loention wilh regerd lo shipping ports.

Severe winter temperntwres in north and central Russin make winter
whent production hazardous, As a result, the great winter wheat
region 8 in the south and southeast of European Russin and is com-
prised lurgely of the areas of the Ukraine and North Caucasus. In
Asiatic Russin, winter wheat is grown in Transceaucasia and Turkestan
(Russinn central Asin.)

Spring wheat is an importnnt crop in the south and southeast
areas, but the areas of production extend further northward both in
Furope and Asin. The most important parts are the middle and
lower Volga, in Bashkir-Orenburg, North Caucasus, Ukraine, and
Ural region, which lie partly in Europe and partly in Asia, and Siberis
nnd Kazalk-Nirghiz, and to a Jesser extent in Transcaucasie and
Turkestian.

HUSBIAN VARIETIES

Through the asgsistance of A. Kol, chief of the bureau ol plant
introduction, Institute of Applied Botany, located at Leningrad,
Soviet Russia, samples of 40 varieties of wheat, representative of the
wheat now conunercially important in Russia, were raceived. The
names of the varieties snd the location at which they were grown
are given in Table 88.

All varieties except the durum were of the »ulgare species of wheat,
Classified according to the Uunited States standards for wheat 5 of
these varieties were hard red spring wheats, 11 were hard red winter
wheats, § were soft red winter whents, 13 were durum wheats, and 2
were white wheats.

The protein content of the Russian variefies was outstanding, In
cvery instanee the percentage of protein was very high.

All of these varieties were graded, milled, and baked in the same
mn.;mc-.l' as in the other tests. The results are given in Tables 88, 89,
and 90,




TABLE 88.—Wheats grown in Russia: Description and characteristics of the variely sampees

(44|

Forvign
material
other
than
dockage

Test i
weight | ‘;‘%&t Damaged

Place where grown Variety Predominating class o 00 | ernels
bushel | *€rneis

Per cent | Pounds 2 Per cent

114057 | Bezenchouk Experiment | Beloturka No. 70-I11. 1 0. 09.2 63,0 »1 0.0
Station, Samara.
1 14061 do, Sivouska No. 3 do d . . 62.9

14050 | Burmensk_~ Fxperiment | Atriceps Hard red winter._.__._ [ . 58,3
Station, Moscow.
14235 | Ejsk. Eq)enuxem. Station..| Local Spring Durum 3 Mixed (durum, 86.5 per
cent; hard red spring,
13.5 per cent).
14741 Ukrainka... .-{ 1 Dark Hard Winter
14745 d

—

do
Timirjaz Selection 2460.
Donetz .»\gr 1-Ex- | Caesium 0IIT.
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b0 00 €D S &9
OO

g ad
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Albidium 0604--.--...___..| White 2 Mixed (white, 85.2 per
cent; hard red " spring,
i 14.8 per cent),
Ekaterinoslav Agricultur- | Ghirka 071 Hs ing 1. Hard Spring_..____....
al Experiment Smuon
Ao Uljka 053 - 4 Dark Northern Spring._
Garnovka Krasnokolosaja 1 Amber Durum

BN LI00 O W Kt
WD DO Wm N
P W
OCOOHH COrOOD

€0 b 13 1D
S thoous

o

S
I3kl

05.
Garnovka barkhatistaia. . 2 Amber Durum
Garnovka belokolosja 051 ~ -|-3 Amber Durum.
Krasnaja ostistaja 2 Red Winter.._
Krasnaia besostaja 016 di 3 Red Winter_

do. - o.. " do.
K{mrkov Experiment Sta- j 1 Red Winter.__
_ tion
Mironovsk 1 Dark Hard Winter
Nemerchnusk Durabl d 4 Dark Hard Winter._
i -| 2 Hard Winter .
3 Dark Northern Spring_..

[y

Se e e e . .
COoCOoCO OO0 o
GOWSHA O N

o,

W0 ORODWIWOT ON

gren ey S tn
SBEE ZUBEAH 27
N OO O @ oy <

PR A WRPRPRD @ e
W,

~SIS ORI

O COCO COoOD00O On

HINLINOIEHV 0 "IdUd °S "N, ‘26T NILTTING TYOINHDAL

4 Dack Northern Spring.. .
2 Amber Durum...__ ————

o oooo
g 8
= oo

-

2
i
o




Arnautka 00620..__.__.....
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TaBLe 89.—Wheats grown in Russia: Milling properiies of the variely samples described in Table 88, and certain chemical constituents of the
wheats and of the flour made from them
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TABLE 90.-—Wheats grown in Russia: Baking properties of the variety samples described in Tables

88 and 89

Fermen-
tation
time

Proofing
time

Wuler ub-i
sorptiun i
of flou

Volume
of loaf

Welght
of louf

1 Color of
crumb 1

i

| Girnin of
crumb

Texture of erumb

Shiide of color of
crumb

Bread per
barrel of
flour

Color of crust Break and shred

AMinutes
136
144
104
140
145
156
150
155
112

Minutes

Per-cent
8

Grmm ;

Score
04

Excellentccocounciannn.
PO [« B

\ ey poor, Lrumhl)

Very |“|<‘mr, N
Goud ...

Creamy, gray

Very crenmy.cencea-
Creamy, Rraye....
Light crenmy. ...
Very creamy..
Creamy, gray.

Very creaimy . .o....

Pounis
3

00
303
282
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SR . 28
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It is apparent thab the hard red winter wheats had the best milling
quality nmong the {ive classes of Russian wheats tested, as it required.
on an average, approxXimately 265 pounds of wheat to produce a barvel
of flour. Noext in order of merit were the durum wheats, followed by
the soft red winter wheats and the hard red spring wheats. The
samples of white wheats were not sufliciently large to mekeit safe to
draw conclusions.

Baking strength of the flour milled from the durum wheats was,
individually and eollectively, excellent. This is evidenced by the
high water absorption of the flour, the long fermentation time of the
dough, the large size of the loal, and the high scores for grain and
texture of the erumb of the loaf, Hizh bread yields were also associ-
afed with the durum wheat Hlours.

The baking data associated with the hard red winter wheat flours
show that these fours were lucking in strength. Whereas volume
of loal avernged fwivly high, the other factors indicative of good
strength, sueh as & good grain and texture of the crumb, were,
i & number of instances, very poor. Six out of the cleven heard red
wheat varieties lested were noticeably deficient in baking strength.

The peorest baking quality of all was associated with the soft red
winfer wheat flours.  Four of the nine varieties tested produced flour
that baked into bread of very poot quadity. The fermentation time
of the soft wheat doughis averaged considerably shorter than is usual
with soft red winter wheat doughs.

The baking strength of only two of the hard red spring wheat flours
was sullictently high to call them of good quality. Of the other three
varicties, the baking strength ol two was very poor and that of the
third vartety was somewhaet below average.

The baking gualities of the two white wheat varicties were above
the average for this elass of wheat.

If & comparison s made of the baking quality of these Russian
variotios and those of similar ¢lasses grown in North America, it is
apparent that otly the Russian durum wheat varieties had as great
baling strength as those varieties grown in North America. The
Russian spring and winter wheats, in sptte of their very high protein
content, displayed weakness in baking strength too frequently to be
ealled the equals of North American wheats.  The Russian white
wheats appesred to have very good baking quality,

BESSLAY BXPORT WULATS

No export shipments of Russian geain were avaifable for this sfudy.
Iowever, a general suggestion regarding their quality is made by
Kent-Jones {3, p. 37), who says:

icfore the war, Russian wheats were plentifuily used by Inglish millers, but
sinee 1944 they have been searce. A nmumber of consignments have arrived this
vear [1924], however, and they appear to muintain their pre-war features. They
ace [airly giutinous, containing 1.5 to 13.5 per cent protein, slthough t‘hc gluten
is of 0 flowy usture. They lack stability, They usually weight 5S 1o 62 pounds
gimperialy to the bushel, ~ Rye is the important hopurity, and unless removed
Lefore milling, tends to scecntuate the lack of stability. The north Russian
wheats shipped fram Baltie ports gencrally have a higher meisbure econfent and
vicld flour of less stability than south Russinn wheats.

The results obtained from the tests here reported emphasize the
Inck of stability tn Russian whests.
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BCOTLAND

Tho annuel preduction of wheat in Scotland is about 2,000,000
bushels. Conmon wheat (Prilicum pulgare), of winter habit Is
grown exclusively. Many of the varieties found in England and

. Ireland are grown in Scotland. A comparison of the milling and
baking qualities of some of the principal commuoreinl varieties grown
in Scotland was made possible through the courtesy of Charles
Waotherill, Seeretary of the Board ol Agriculture for Seotland.  Sani-
ples of three variclies of rod winter whent—Standard Red, Swedish
Tron, and Squarcherds Master—and of three varieties of white
wheat—Yeomnn, Vietor, and DBenclaclor—were received. The
following information accompanied these samples.

Standard Red is the most tmporfant red winter whest varlety
srown in Scotland. It is cultivated chielly in the counties of Fife,
Forlur, and Perth. It 18 well represented throughout the whent-
growing arews, more cspecinlly in the distriets where » large produe-
tion of straw is desired and where the climale is not entively suitable
for whoat growing. It is high yielding and gives a relatively good
guality of grain for grinding. [t is vesistant to excessive rain and
does not lodge casily, which makes it adaptable to rich soils. Tt is,
however, sensitive to rust,

Swodish Jron is a red winter variety of very high-yvielding proper-
ties for both grain and straw, and is likewise grown chiefly in the
counties of Fife, Forfur, and Perth. It has 2 tendency to 11pen late
and is more or less conlined to early distriets. It is somewhat sensi-
tive to the adversities of winter; when the autumn 15 favorable to a
good start, so that the wheat becomes well rooted before winter, a
better result is oblained.

Squarchoads Mauster is grown extensively in the southwest of
Scotland, comprising about one-hall of the avreage under wheat 1n
that disliiet.

Yeoman s & white winter variety of ‘compnratively recent intro-
duction. It haes a high reputation {or milling purposes, but as o Tule
it is a poor straw producer (poorer than mosh other varieies now
cultivated), and is not as universally grown as Standard Red. 1t is
produced chicfly in the counties of Westiothian, Midiothian, and
Lastlothian.

The white variety Vietor is universally grown in wheat-producing
sections, chiefly i the Lothians, and may be said to be of first m-
portance in the class it represents. It gives good yield of both grain
and straw,

Benefactor, another white winter wheat, is not extensively grown
and is chiefly confined to the central district of Scotland.

The production of Standard Red, Swedish Iron, Squarchends
Master, and Victory, is steady, whereas the production of Yeomen is
inerensing, and the production of Benelactor is decreasing.

Standard Red is used largely for mixing with other wheats for
milling purposes; the product from the other varieties is used exten-
sively for the making ol pastry and biscuit flours, or poultry and
stock feeds.

The results of the milling and baking tesis of the samples of the
six variebies of Scoteh wheats are shown in Tables 91, 92, and 93.




TasLE 91.—Wheatls grouwn in Scotland: Description and characteristics of the variety samples
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TapLe 92.—Wheals grown in Scotland: Milling properlies of the variely samples deseribed in Table 91, and certain ¢ -mical constiluents of
the wheats and of the flowr made from them
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TABLE 93.—Wheuts grown in Scolland: Baking proz}erlies of the variety samples described in Tables 91 and 92
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MILLING AND BAKING QUALITIES OF WORLD WHEATS 1861

Under the United States standards for wheat the varieties Stand-
ard Red, Swedish Iron, and Squareheads Master would be clossified
#s soft red winter wheat, and tho varieties Victor and Benefactor
would be classified as white” wheat. A considerable percentage of
damaged wheat was present in all the varieties with the exception of
Yeoman, which accounts to a great extent for the numerien! grades
assigned to each variety.

Front a milling standpoint, all the varieties were of excellent quality,
preducing high vields of flour typical in texture for the class of wheat
which they represent.  According to the samples, none of the wheats
are of high protein vontent; consequently the protein in the resulting
flour is correspondingly low.

Judged ns to baking strength, the quality of all the resul ting Scotch
flours was weak. Fermeniation time was very short, averaging less
than 100 minutes, whereus the ususl time for soft red winter and
white wheat flour ranges from 115 to 130 minutes. The water ab-
sorption of the flour was simifarly low. As was the cxperience with
the flours milled from English and Irish wheats, the resulting bread
was stall in volume and coarse in texture, as well as of poor color.
The delicato brown crust usually associated with the bread from
strong flour was absent in every instance.

Fronu a milling standpoint, that is, their ability to produce a large
quantity of Hour, Scoteh whents compare very favorably with those
grown in other parts of the world,  However, the flour lacks strength
and cun not by itself be made into an aceeptable loaf of bread. Mix-
ing with strong wheats imported from overseas would be very helpful
in improving the baking quality of Scotch wheats.

BI'AIN AND PORTUGAL

Wheat production in Spain and Portugal is influenced to large
extent by the climate and relief of the country. On the northern
const and wlong much of the Atinntic cosst excessive ruins during the
growing period are detrimental.  In the southern and esstern coastal
areas drought and hot winds frequently reduce yields, and frost and
limited rainfrll ave adverse factors in the interior plateau areas. To
the west and north, between the humid constal area and the interior
plateau, there is an intermediate section where either drought or
excessive rains may be damaging fnctors.

Winter wheats of the rulyare species predominate in the humid and
intermedinte areas, while wheats of the poulard and durum classes are
more commoniy grown than the other classes in the warm dry Medi-
terranean territory of the south and cast.  Spring wheats form only o
small percentage of the total wheat acreage and are grown mostly in
the northern coastal aren and in some mountainous interior sections.

The introduction of modern milling machinery has mado it possible
o utifize much harder wheats for flour than was possible when stone
mills exelusively were used; consequently efforts are being made to
obtain wheats of stronger quality that can withstand the prevailing
climatic conditions of the different soctions. The North American
wheat varicties Marquis, Kota, and Kanred, are now receiving
atlention,

112424°—30—-11
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Produclion of whont in Spain has averaged 137,000,000 bushels
annually for the last 20 years. Spsin usually exports small quantities
of wheat, but ditficulties of cultivation and trunsportation from the
interior prevent it from becoming a very Linportant expord country.

Production of wheat in Portugal is more varizble, luciuating
between 6,000,800 and 12,000,000 bushels annually sinee 1024,

The vuriclies of wheat of commercial tmportance in Spain, aecord-
ing to Don Ricardo de Escauriazy, director, Granja Agricoln de
Valladolid, Estacion de Ensayo de Seinillas, who furnished samples,
are as follows:

Candeal de In Sngrs is & variety of white whoat of winter habit. It
represents 96 per cent of the white wheat cuitivated in the Provinces of
Mudrid, Toledo, Guadalajara, Segovia, Avila, Soria, Salamance, und
(Cnceres.

Candeal Fine is also & variety of white wheat of winter habit. 1
represents 90 por cent of the white wheat grown in the Provinces of
Ciudad Real, Albaceie, Cuenea, and Murein.

Red Candeal is & red winter whest represeniing 75 per cent of the
redd winber wheat cultivated in the Provinces of Valladolid, Zumore,
" Palencia, Soria, and Scgovia.

Red whent of Burgoes, a red winler wheat, represents all the iate
winter wheat cultivated in the Province of Burgos, and 25 per cent of
that grown in Palencia.

The variety Recio represents 90 per cent of the hard winter whest,
durum, cultivated in the Provinces of Granada, Malaga, Almeria, and
Jaen.

The Cendeal varietics are used in bread making, and the Dure, or
hard wheats, are used in the manufecture of vermicelli and 1 mixtures.

Trom the Minister of Agriculture of Portugal, samples of three
varietics of whent of commercial value were sccured, namely Tem-
porao de Coruche, Nacional, and Mourisco.

Temporao de Coruche is of wintor habit and is the type of miiling
wheat most suitable to the northern aress of the country. However,
it is cultivated with success in almost any part of the country. Itiss
rust-resisinnt variety.

The variety Nacional is of winter habit and is characteristic of the
wheat grown in the central parts of the country. 1t is a poulard
wheab.

The type of hard wheat characteristic of the central and southern
purts of the country is the durum variety Mouriseo.

The resuits of milling and baking tests made upon he five varieties
of Spanish wheat are given In Tables 94, 95, and 96; and the results of
similar tests made upon the varieties obtained from Portugal are
shown in Tables 97, 98, and 99,




Tanre 94— Wheats grown in Spain: Descriplion and characteristics of the rariely samples
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TaABLE 95.—Wheals grown in Spain: Milling properties of the variely saniples described in Table 94, and certain chemical constituenis of the
wheals and of the flour made Jrom them
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TabLE 96.—Wheats grown in Spain:

Baking properties of the variely samples described in Tables 94 and 94

Fermen-
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Tanne 97.—Wheals grown in Portugal;
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TaBLE 98.—Wheals grown in Portugal: Milling properties of the variety samples described in Table 97, and cerlain chemical constituents of
the wheats and of the flour made from them
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TasLe 99.—Wheats groun in Portugal: Baking properties of the variety samples described in T'ables 97 and 98
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The wheats of Spein, those recognized as bread-making varieties,
nihough of excellent milling quality are of decidedly inferior baking
quality as the flour lncks that highly desirable attribute known as
strength.  This lack of strength is reflected in the low water absorp-
tion of the Nour, in the fermentation tolerance of the dough, and in
e small size and coarse texture of the resulting loal of bread. Al
five bread-making varielies milled into flour that produced o small
loal of brend ol comrse texture and poov color.

The durum variety Recio was similarly of little account as a brend-
making wheat, as it also lacked strength. IFlour milled lrom the
wheats ol Spain should not be used for purposes thnb require a
lure expansion of the gluten. They will find a more useful outlet w
such produets as biscuits, cakes, or crackers, where gluten quality
is not so important.

Of the Portugnese varieties tested, the soft winter wheat variety
Temporio de Coruche, was the only variely that appeared to be o
Inir bread wheat: lour milled from it baked into a passably good
toal of bread. However, the milling qualities of this wheat are
somewhat laeking, as o low flour vield was experienced from a wheat
ol somewhat nbove average test weight.

The durum veriely Mouriseo, in addition to being below average
in milling quality, was decidedly nlerior in bread-making qualities.
This is also true of the milling and baking properties ol the samples
of poulard wheat studied.

HWEDEN

Aereare devoted to wheat in Sweden has increased about 40 per
conl sinee the World War,  This has resulted in an inerense in pro-
duclion of some 6,000,000 bushels of wheat annually. In 1924-25 the
importation of wheat amounted to approximately 11,500,000 bushels.
Tn 1926 27 and 1927-28 the hmportation was 8,484,000 and 10,391 ,-
000 hushels, respectively.  Sweden exports some wheat.  In 1927-28
1,660,000 bushels were exporied, as compared with 107,000 bushels
o 1924 25 and 634,000 bushels in 1925-20.

Lo Sweden only red wheats, of both winter and spring habit, of
the vulgare type are grown. Club wheats and durum wheats are
not growt.

Among the prominent winger wheat varietics are Iron, Crown,
Lurl, Standard, Sun 11, Thule 11, Swedish I, and Lant. All varietics
of Swodish winter wheats are soft wheats. It is claimed that the
varieties Thule and Lant are somewhat the stronger.

Txira-Kolben I and II, Ruby, Diamond, Aurorn, and Fiskeby,
are representative varieties of spring wheat. All the spring varieties
are decidedly hard in fexture, with the exception of Extra-Kolben I
and 11, which are reported as being somewhat softer.

Samples of three of the Swedish red winter whaat varvieties—Iron,
Sun 11, and Thule 1i—and of three of the spring wheat varicties—
Kolben, BExtra-Kolben 11, and Ruby,—wers obtained from A, Akerman,
of the department of wheat and oat hroeding, at Svalof, Sweden, In
submittine these varieties Professor Akernman wrote that the variety
Phule had the best baking quality of the threc red winter whents
submitted. 1t is grown most extensively in the district ot Lake
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Malaren. Of the other two varieties, Sun II is eclaimed to be of
bettor baking quality than Iron. The variety Sun T is grown
more widely than any other varicty in the Lins of Oster and Vaster-
gotland. Iron wheat is grown rather extensively in the Lin of Skane,
As n matter of inkerest the variety Trifolium 14, a white winter whent,
was also sent. 1t is bred in Denmark frem the Duteh varicty Wilhel-
mina. it is not now cultivated in Swedert.

‘Fhe spring variety Kolben is said o vesermable the variety Red
Fife in its baking qualities. Sometime ago it was the enrliest
maturtng spring wheat variety in Swodewn. It is gradually being
replaced by Bxtra-Kolben 17, o 'eross betwoen Kolben and the Uerman
voricly  Bmma.  Extra-Kolhen IJ produces considerably better
wheat than Kolben, and is the preferred variety of southern Swedon.
Even earlicr in maturity than cither Kolben or Extra-Kolben IT
is the variety Ruby. If is grown further north than are the other
bwo variebies,

Samples of all of these seven variolios were graded, milled, and
bakod i the same manner as were obher world wheat variolies. The
resulis of these tests are given in Pables 106, 101, and 102,




TasLe 100.—Wheats grown in Sweden: Description and characieristics of the variely samples
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TapLe 101.—Wheals grown in Sweden:
‘ {he wheats and of the Jlour made from them
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TasLe 102.—1Fheats grown in Sweden:

Baking properiies of the variety samples described in Tables 100 and 101

Fermen-
tation
time

Proofing
time

‘Water ab-’
sorption !
of Ilour

Volume
of loal

Weight
of loaf

Color of
erumb

Grain of
crumb

Texture of crumb

"'Shade of color of erumb

Color of crust

Break and shred

Bread per
barrel of
flour

Minutes
158

149
153

AMinutes
66
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65
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63
47
58

Per cent
59.3
58.3 ¢
55.5 ¢
83.4
53.4 !
5.2
52,4

Light creamy...._..__
Very creamy.
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The milling and baking tests of the three varieties of spring whent
showed that this class of Swedish wheat is much superior in milling
and buking qualities than that of the winter wheat varieties. Of the
three spring wheat varieties, the vatricty Kolben ranked first with
Extra-Kolben i1 and Ruby next in order.

From o milling standpoint, the variety Thuie IT ranked first among
the red winter wheats. Considered from a baking standpoint, how-
ever, Thule 11 ranked third beeause of inck of baking strength,  Flour
from this variety baked into a very smalil loaf of poor color and texture.

The loal volume of the bread made from the other two varieties of
red winter wheat—5Sun 1) and Iron—swas approximately the same as
that nde from wheats of the sume class grown in continental Europe.
The buking quahities of all Swedish varieties tested is much lower than
that of siitar wheats grown in America or in southwestern Europe.

SWEDISH EXPORT WHEATS

Snmples [rom two export cargoes shipped from Sweden to Bremen
were seenred through the Superintendence Co. These samples were
milled and baked as usual.

Each earzo, the one of spring wheat and the other of soft red winter
wheat, was slightly below the average milling and baking gnality of
export whents of similar classes shipped from Argentina, Canada, or
the United States. The loaves were smail and coarse in texture,
most decidediy so in the case of the carwo of soft red winter wheat.

As a result of the analysis ol the Swedish varieties and export wheat,
it is apparent that wheats grown in this country, although of good-
to-nverage milling guality, are somewhat weak so far as baking quality
is concerned and need {o be supplemented with strong lmported
whents o enhance their baking qualities.

SWITZERLAND

Switzerland raises between 3,500,000 and 4,000,000 bushels of
wheat annually. 1t imports about 75 per cent of its wheat require-
meni.  In 1027-28 tmports amounted to 18,427,000 bushels.

Relicl, soil, and elimate have had much to do with Bmiting the
whont sereage of Switzerlund.  The plateau east of the Jura mountain
range is better adapted to wheat growing than are other sections
because it is not so subject to excess rain. In other sections the heavy
rains of suminer frequently result in lodging of the grain and epidemics
of rust and snut.

As regards climatie phenomena with relation to wheat production,
the country ean be divided into two zones, o wet and a cold and wet
zone. The wot zone comprises o larze part of the Cantons of Thur-
gau, Anrgaun, St. Gallen, and parts of Graubrunden (Grisons). Exces-
sive runs and diseases are the chie! drawbacks to wheat growing in
this aren.  The enld and wet zone comprises the remainder of Switzer-
land. There the excessive rains snd winter adversities are equally
hnrmlul to wheat growing.

Trreezes in winter and the prolonged cover of snow are detrimental
to wheat growing in parts ol the country. In other parts that are
little protected by snow, allornate [reezing and thawing in late winter
are harmful,
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The most important wheab-producing Cantons are Vaud, followed
by Bern, Fritbourg, Zurich, Anrgay, and Geneva, in the order of
their importance,

About 95 per cent of the wheat grown in Switzerland is winter
wheat,  Spring wheat is not extensively grown. Some of the more
common Bwiss varieties wre Monte Calime 22, Plantahof, Venogé
Rouge, Vaumnreus, Waugenburger, Rhicinauer, and Carréd Vaudos.
The first four were submitted as ved winter wheats, the filth as o
spring wheat, and the last two as white winter wheats of the club
type.  Monte Calme 22 s grown in western and northern Switzerland
nnd is said Lo be a good milling wheut.  Plantaho! is similar in nutwre
te Moente Calme 22 and is grown exteusively in central, northern, and
enslern Bwitzerland.  Rheinauer is mown extensively in eastern
Switzerlund, but its popularity is deelining, as the general tendeney is
to cheeit the growth ol white and club wheats.  Although deseribed
as & white winter wheat ib was classed and graded by us as a red
winter wheat due o the color of the kernels.  Upon examination of
the saimple of the varioty Cureé Vaudois, it was elussilied as o red elub
wheat and was, therefore, graded us western red wheat. It is exten-
sively cultivated in westorn Switzerland, The varicties Venogé
Rouge, Vaumareus, and Wazenburger are still in the introductory
stage.  Venogé Rouge ix ol winter habit, and is well adapted to the
conditions prevalenl in northern and western 8witzerland.  Vau-
murcus is also of winter habit.  Wagenbureer, on the other hand, is
o spring whent of Manitoba selection, and the acrcage devoted to it
is small.

Samples of these seven varieties were obtained through the eourtesy
of the Administration Federale des Blés nb Berne, Switzerland, and
their relative milling and baking qualities were determined.  Results
of these tests are given in Tables 103, 104, and 105.

On nn sverage, the milling quality of all the varieties tested was
good. Test weight per bushel was good 1o average and the yield of
flour was high.  The protein content of the wheat wus only uverage.

From n bhaking standpoint all flours exhibited wealmesses, This
was more pronounced in the winter-whent varieties.  Only one
variety of winter wheat evidenced an ability to make a large {oal of
hread of [air texture and grain.  This was the variety Plantahof. Next
in beking strength was the four milled from the spring-wheat variety
Wagenburger.  All of the other varieties produced flour noticeably
wealk 1o this respect.

Swiss wheats, therefore, are in line with most of the wheats culti-
vated in continental Europe.  Although of good milling quality, the
myjority nre decidedly lacking in baking strength. Their baking
quality should be strengthened by blending with strong wheats from
oversens,  Otherwige, they are more suited to the manufacture of
biscuits, erackers, etc., in which gluten strength is of less importarnce.
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TapLE 103.—1Fheats

grown in Switzerland: Description and characteristics of the variely samples

Cinton where gtown

Variety

Basle

Vand
Basle..
Neuchatel .
Basle..o
Solenre.
Hasle ..
Zheinau.

Wagenburger
Mont Cahine 22,
Venogé Rouge,
Vaumargts,

Plantahof._.
Rheinaver. .. ...

Carté Vaudois. .. coveee-.

Predominating class

irade

Kernel

Dockage ! texture

Test
weight
per
bushel

8!
"Damaged
kernels

Weight
per 100
kernels |

Foreign
material
other
than
dockage

ard red spring
. Solt red winter

: 1 Dark Northern Spring. .

Tanne 104.—Wheals grown in Swilzerland: Milling properiics of the variely samples described in T'able 103,
of the wheats and of the flour made from lhem
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TABLE 105.—Wheals grown in Swilzerland: Baking properiies of the variely samples described in Tables 103 and 104

T > T

Water | . ‘ |

Proofing | abeorp. - Volunte | Weight |-Color of § Grain of
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Texture of crumb  ; Shadeof colorof ctutsb!  Color of crust Break-and shred bthnel ol
l our

Labo-| Fermen-
ratory] tation
No. time

'

=

Minutes | Minutes | Perce
110 ol 55
108 44
103 HY
100 52
103 52
108 47
102 80
106 B1i]
108 48

Grams Score Score
503 50 5 1 Fair, ¢crumbly, Creamy. ... -0 Brown...
79 Poor, crumbly... Very creamy... -, Light brp
17 1 Very poor, crnmbly, .. Cleainy, gy caeecees funn.. da
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MILLING AND BAKING QUALITIES OF WHEATS GROWN IN AFRICA

Movoeco, Algerie, Tunis, and Egypt represent the countries pro-
ducing whent in porthern Afvicn. In 1628 the estimated production
was over 104,000,000 bushels., The character of the wheat grown in
theso arcas, mth o discussion of their relative milling and baking
quality, is <r1ven in the followiny pages.

LEGYPT

Cultivation of wheat in Beypt is concentrated in the deltn zones
and along the banks of the Nile as {ar as the vieinity of Assouan. An
extended nereage of wheat has developed on the left of the river near
tie marshes of Buket of arum in the Provinee of Medinet el Fayum,

Culiivation of wheat is aimost exclusively under irrigation, which
makes drought damage & small factor. The most harmlul factor is
rusl, which is favored under conditions in Egypt by damp westher in
contrast to the usual relation with a wet, warm climate.

Sowings take pluce as eurly as possibie. in the fall so that harvest
will be ready belove the arvival of hot westher the next spring. The
date ol sowings 1s dependent upon the flooding of the rivers which
enrry Lo the desert the tropical rains and render possible the growth
of crops in the sections where rainfall is rare. In Egypt this 1s from
November to the first part of Decemtber and later,

The whents o Egypt are reported as of two distinet types—the
native Bgypbian varteties (Lriticum py ermdrzle) and the eommon
wheat varieties (2 medgare).

Beladi is the uwost prominent native variety. The Lkernels of this
varicby are either red or white in color. This vanety, slthough rather
suscepbible to rust, is a strong producer and is much preferred by
small farmers. Beladi 26 and 31 represent the red type of kernei.
Wheat of this type represents about 95 per cent of the red native
wheats grown in lower Ilgypt. DBeladi 42, on the otherhand,is awhite-
kerneled variets. 1 represents 85 per cent of the white native wheats
arown in upper Egvpl. Sinal 2 and Sinat 14, the {ormer e red wheat
and the lagter & white whest, are two new and pronusing varieties of
nafive wheats.

Among the common-wheunt varieties, Hindi wheats of Indian origin
are most common. Hindi D m;nosen[s about 75 per cens of the whole
wheat acrenge culbivated in Feypt. The kernels of this variety are
white in color and of opaque character. Indian VIII B and Hindi 39
wre promising varieties of common wheats with trenslucent kernsls.

According to the director ol the botanical and plant-breeding sec-
tion of the Department of Agriculture located at Tl Giza, Egypt,
Egyptien wheats can not be «rloupcd into winter and spring habits
becnuse the temperature in Egypt is fairly high and because several
winter English wheats have been $ried in Egyprt withoub success.
Egyptian wheats, thercfore, are to be considered as spring wheats
slthough they are sown in the sutumn.

Samples of the Egyptian varieties just described were obtained from
the Department of z'_\gucultule st Bl Giza, and were milled and baked
in (i.hc usual manner, Resulting date are given in Tables 106, 107,
and 108.




TaABLE 106.—Wheats grown in Egypt; Description and characteristics of the variety samples
Lot i ! % Test \elel : Foreignl
Lab- i [ D i eight materia
or- Place where grown Variety Predominating class f Grade ! Dackage - lfe\s{‘ll\reé LW L)lé}h'- per 100 Iﬂ.’:}ﬁﬁgd other
tory ! : e " bsher | kervels ;- than
No. i ! | dockage
t Per cenl . Per cent” Pounds | Grams . Per cent’| Per cent
13671 | Plant-breoding station, Giza... .| Indian VIII B Whito oo e eeennn i 1 Hm‘d White. ! ] 97.9 ¢ a2, 4 3.2 0.1 0
13702 | Plant-breeding  station, \‘lklm Hindi ... ... ... [TV I 0, 82,7 6.7 3.7 0 0
(lizg, aml Gemmaza,! ' :
13668 | Plant-breeding stnuon, Qiza S Windid0 ... oL (lo. M remeime e 0 X 4.2 3.9 .0 0
13672 1 ..do. Hindj 12 N S 0! 3.2 63.0 4.0 .0 0
70 1. .do ...+ Sinal 14, . Rul poulnnl 6.2 3.4 .0 0
13667 | Plant-bre Beladi 26.... . _.......{.....do. 5.7 3.0} .0 0
) Gemmaza,? ; ‘
13703 Beladi 'il,......, e PR [ J ......_.,.._..do PR i 60.0 3.6 .0 0
13704 Beladi 42 . "White poulurd. ‘ Ao B 55.0 4.6 3.2 1
13669 | Plant-breed ing station, Giza:__._. { Sinai 2. Whiteand red poulnrd ol | 2 } 6.8 4.5 .0 ¢
1 Composite -of sume vnncty gru\\'u z\t the 3 smuous hster 2 Composxle of sume varfety ;,ro“ 1 ut the 2 smt ions lxsu,d
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 Tapre 107.—Wheats grown in Eqypt: Milling properties of the rariely samples described in Table 108, and certain chemical constituents of the
wheats and of the flour made from them
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TapLe 108.—Wheats grown in Egypt: Baking propertics of the varicty samples described in Tubles 106 and 107

Bread per

Shade of color of Color of crust Break and shred | barrel of

Tabo-{ Fermen- iWater nb-, Vo
crumb il
our

ratory} tation Proofing so“ptmn& lume | Weight | Color of ! Grain of

i 3 " Texture of crumb
No. time time T of loal ofloal | crumb | crumb
!

AMinutes | NMinutes | Per cent S Grams l Pounds
13671 103 57 62.6 , 520 89 79 Creamy. Lu,ht brown . 300
13702 : 491 l‘oor, crumbly do_._ -

13668 517 Poor. ... Very creamy

13672 | 501 b Poor, (rumhly Creamy

13670 2, 523 Very poor... Very, very creamy....
13667 7. 1,180 Very creamy, gray....| Pal
13703 S. 1, 260 508 Very creamy

1374 3 1,160 | - d

13669 i1, 8. l 160

FUALTIADIEDY J0 "I4Ad 'S A ‘26T NILETING TVIINHOWL



http:2.79\4.02,7.41
http:5.71'51.14
http:7.~'2:2.92
http:11.03110.72
http:Pc.t.!1'.ct
http:1'.et.;p.ct
http:1'.et.!p.el.'1'.el

MILLING AND BAKING QUALITIES OF WORLD WHEATS 177

All the netive wheats were found to be varieties of poulard wheat.
The varietics of common wheat, on the other hand, would elassily
ns white wheats in the United States.

Fron almost every standpoint the native whests of Egypt were of
lesser milling and baking quality than the common (vulgare) wheat
varieties. Good bread could net be made, as the flour milled {rom
native wheats was practically deveoid of strength. The common
wheats, however, were of good milling quality, and although their
flours lacked strength the bread made {rom them was as good, in most
cnses, ns bread made rom Hours milled from whent raised 1n conti-
nental Burope,  On the other hand, the baking gualities of the flours
milled from {be eommon wheats was not nearly so rood as that
milled Trom wheats of similar classes grown in North America, India,
or Ausiraiin.

MOROCCG

Wheat production is expanding in Morocco. According to the
Yenrbook ol Agriculture ol the United States Department of Agri-
culbure, the estimated production in 1928 was 24,746,000 bushels,
Yields are higher than in Tunis and Algeria. The soil is especially
rich on the plains of Chacuia, and the water supply is more regular
then for the other countries in north Afrea because of the favorable
Atlantie exposure.  Hard wheats, mostly of the durum species, com-
prise about 90 per cent of the wheat grown in Moreeco.  The produe-
tion of soft wheats s expanding.

Of the varieties grown, the durum variety Dredria, and the soft
white variety Vilmorin are the most in demand.

M. Miege, director of the sintion for fhe selection and study of
seeds, Rabat, Moroceo, kindly lurnished samples of these varieties
for milling and baking tests, Results of these tests are given in Tebles
109, 110, and 111,

112:424°—30 12




TasLe 100.—Wheats grown in Morocco: Description and characteristics of the variely samples
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FanLg 1101 heats grown in Morocco: Milling properties of the vaviety samples described in Table 109, and cerlain chemical constituents
of the wheats and of the flour made from them
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Tante 111 —Wheals grown in Morocco: Baking properties of the varicty samples described in Tables 109 and 110
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. C. ‘ Score Pound:

Minutes | Minutes | Per cent .
13659 142 55 6 ¥ Creamy._ Brown.__.iomooo...y Poor ool 303
13660 117 § 47 3 ‘ 82 i Creamy, gray 0. mneeenn.. -] Fair :
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The variteties demonstrated equally good milling properties, but
both were deficient ir: baking qualities. This is especially true of the
durum variety, in which the lack of gluten quality was marked.
Fair baling strength was shown by the soft wheat variety, but it
showed noticeable weakness, as evidenced by the coarse texbure of the
loaf. The color of the crumb was below average in the bread made
from the soft wheat flour.

The milling and baking quality of the durwm variety was character-
istic of that of the durum whests of Greece and Tunis. The milling
and baking quality of the solt winter wheat compares very favorably
with similar wheats grown in Tunis, Egypt, and South Africs.

TUNIS

Cultivation of wheat in Tunis is determined partly by the nature of
the soil but chiefly by the distribution of rainfall. Wheat and
barley occupy about 90 per cent of the sown area. On the plains of
Tunis and Grombalia, and on the high plateaus of Kef and Maktar,
the two cereals are cultivated in about equal sreas. In southern
Tunis wheat is not extensively grown.

Drought and hot winds are undoubtedly the most harmlul weather
[actors.  Drought in the spring is the most harmiul in its effects.
Insufliciency of rains during the autumn can be overeome by sufficient
ratus the following winter, and 2 drought during winter can be com-
pensated for by rains in autumn and spring.  The wet years are always
the best. Rust is another damaging {actor to wheat production 1n
Tuis.

TPor several vears only the hard wheats {durums) were cultivated
but recently Buropeans have tntroduced soft wheats, and the natives
are beginning to cultivete them.

The yield of white wheats is much greater than that of the hard
wheats.  Acreage devoted to white wheats in 1927 was 143,000 acres.

Red winter wheats are not extensively cultivated nor are the olub
varieties of the while wheats. On sccount of the period of vegeta-
tion some wheals are to be considered as of winter habit and others
of spring habit.  Among the white wheat varietios that could be con-
sidered as winter grown are Blé de Mahon 124 and Barlets 53.
Prominent white wheats, which could be classified as of spring habit,
are Richelle native 110, Florence 135, and Irakie 231. The first
three white wheats are extensively grown. The last two are under
trial, but their use is increasing because of their high productivity.

Among the hard wheats (dwrwms) the three varieties most com-
monly grown are Mahmoud: ap 4, Biskri ac 18, and Hamira ac 5.
These three varieties are the best known and the most appreciated,
aud they form the basis of the mixture sown by the netives.

The native wheats are so mixed that it is not possible to give any
prominent variety name, and the history of an aversge sample would
be illusory,

In Tunis, at the Jardin Botanique, a breeding station is maintained
for the development of pure seed wheat. Through the courtesy of
M. F. Boeuf, chief of the botanicsl service, lots of seed wheat were
obtained, representing the seven varieties discussed above.

The usual milling and baking tests were made to determine beking
value. Results are given in Tables 112, 113, and 114,




TaBLE 112.—Wheats grown in Tunis: Description and charactéristics of the variety samples

Foreign
material
Damaged: other

kernels than
dockage

| ' teatl Kernel “:{:ic ?}'}t Weight
. Logality where grown Varlety Predominating class Dockage | Kernel Dgr g
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TaBLE 118 —Wheals grown in Tunis: Milling properties of the variely samples described in T'able 112, and certain chemical constituents
g proy 1 14
the wheats and of the flour made from them

|
f
i

. Acidity of
Calor of lour wheat 85—

mdens

(Gortner anglé y)

Gluton - quatity

it i ) UV

Milling char-} - Texture of
acteristics flour

flour

Visual

ings removed
fore tenipering
Crude protein in wheatl
Cruda protein in flour
Glutenin in gluten pro- |
teins

Basis cleancd
and- scoured
wheat
{ree wheat

Gasoline value

Lactice acid

Glntenin in flonr

Glindin in flour

; Glinten protein in flour !

Laboratory N‘o.
Test weight per bushel
Screenings and  scour-
Moisture of wheat be- !
Basis dockage-

{ Whent per barrel” of

‘ Ash in wheat

|

lex
MUALIAIIIDY J0 "IdEA "S " ‘26T NILATINE TVOINBOWET

|

)
=
25k

\'er}(’l hard._. 2 Slightly creamy._.} 1.

ceeontlon. _d Slightly treamy
Semihurd. Sof White...
Very har

1R este s
.

S e = o R
s e D
o

PR



http:8.8313.21i3.8217.60141.76
http:3.1-11'1.90
http:4.115.05
http:B.2114.1.46
http:1.69).0.83

Tasre 114.~Wheals grown in Tunis: Baking properties of the variely samples described in Tables 112 and 113
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The milling value of all the varieties examined was good, and a high
yield of flour of ordinary protein content resulted from each milling.
The flour milled [rom all of the durum varieties, however, was very
wenk as regards baking strength. Loavesof bread made from the
durum wheat {lour had an av(,?rnge loaf volume of 1,393 cubic centi-
mebers, as compared with over 2,000 cubie cantimeters for the bread
baked from [ours milled from North American or Russian durum
whents, Crumb sexture was neticeably poor.

Soveral of the white~wheat varietics, showed fairly good baking
strength, Outstanding is the variety Barlets 53, from which flour of
good baking strength was obtained, but the baking strength of its
com Smnion wheat, as regards winter habit, Blé de Mahon 124, was not
nearly so good. The white wheunts of spring habit—the varieties
Irakie 231, Richelle native 110, and Florence 135—produced flour of
fair strength, in the order named,

1t would appear, therefore, that there is good reason for the sub-
stitution of soft winter varioties for the hard (durum) varieties in
Tunis, Compared with the white wheats of continental Burope,
the white wheats of Tunis arc above the average. Nevertheless,
mnilled by themselves they ave more properly adapted to biscuit and
cracker muanulpeture than to the production of high-quality bread.
Blending with strong wheat would be beneficial to their baking per-

formance.
UNION OF SOUTH AFRICA

Wheat is grown in the most southern part of Africa, the Union of
South Africa. ’

According to the Yearboolk ol Agriculture of the United States
Department of Agriculture for 1928, the production of wheat in the
Union of Seuth Africa is now above the pre-war aversge. In 1927
production smounted to 6,644,000 Dbushels, Production satisfies
about 60 to 70 per cent of the requirements of the Union. Usuaily,
large quantities of both wheat and (lour are imported from Australia,
Argentina, and Cansda. In 1927, 8,212,000 bushels of wheat were
imported, approximately 2,600,000 bushels less than the average im-
ported in 1924-25 to 192627,

Although wheat is grown more or less in every Provinee of the Union
the varied climatic conditions which prevail in the Union (dissimilar
even within the arven of each Province) have a marked influence upon
the growth ol wheat.

The Cape Provinee produces, on the average, about 75 to 80 per
cent of the wheat crop ol the Union. This production is confined to
a comparatively small area in the southeastern portion of the Cape, for
it is only in this area that winter rains occur with degree of regularity
to warrant wheet production on a large scale.  Part of the remainder
of the Union is largely semiarid; and in the summer-rainfall area
the climatic conditions, in geneial, are not suited to the production
of wheat.

In Transvaal, a small but stuble quantity (75,000 bushels) of wheat
js produced annually under irrigation. In the Orange Free State
normal production is approximately 100,000 bushels but crop failures
sometimes occur in this Province,

As is the case in Australia and Indis, the wheats of the Union of
South Africa are to be classed as carly, mid-season, and late. In the
Cape Province winter wheats are largely grown. Sowing takes place
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from April to June and harvesting in November and December. In
the irnigated areas and in areas of summer rains & wheatof considerably
shorfer maturity is desirable, so that the spring types of wheats are
prelerved. L

The wheat trade in the Union of South Africa is usnally based on a
“fa. . (fair nverage quality) basis, Thef. a, gq. basis in use in South
Africa differs from the Australian f. a. q. in that it is not a fixed stand-
ard esteblished by the Government or by any board, butis merely
what the trade considers to ba a “fair average quality ”’ of the season’s
crop. Thus there is likely to be considerable fluctuation from year
to yeer in what constitutes [. a. q.; it differs from Province to Province
and [rom district to district. There are usually 3 {. a. q. grades—1
for the western Cape Province, which is the main producing area;
1 Tor the Orange Free State; and 1 for the Transvaal.

Thirteen samples of wheats {rom the Union of South Africa carrying
the trade designations just cited were obtained from the department
ol agriculture at Pretorin, South Alrica, through the courtesy of W. O.
Stahl, cenior rescarch officer. ‘Fhe grade of each sample, with the
notation as to whether the snmple represented o variety or a mixture
of severnl varieties, and the area of production follows:

(1} Malmesbury f. a. ., mived, ex Western Provinee area.

(2} Western Provin e £, a. q., mixed, ex Western Provinee area.

(3) Malmesbury f. a. q., white, ex Western Provines arca.

(4} Western Provinee f. a. q., white, ex Western Province area.,

P {8) lravsveal Red, variety Red Egyptinn, cx Potchefstroomn arcn, Transvasl
rovinee,

{0) Transvanl f, n, q., white, variety Gluyas Early, Potchelstroom nrea,
Transvaal Provinee.

(7) ransvaal f.a.q., red, varicty Red Klein Koring, Potchefstroom area,
Transvanl Province,

(8) Trunsvaal f. a, q., white, Lydenburg aren, Transvaal Provinee.

(9) Transvaal (. a. q,. red, Lydenburg area, Transvanl Provinee.

(10} Transvaal {, a, ¢., mixed, Lydenburg area, Transvanl Provinee,

(11 "Transvaal {. a. q., red, Middelburg avea, Transvaal Provinge,

{12) Orangin f, a. q., white, Bethlchem area, Orange Free State Provinee,

(13) Orangiaf. 2. q., red.

As usual, these wheats were subc{ected to the grading, milling, and
baking tests previously described. Resulting data are shown in
Tubles 115, 116, and 117.




TapLE 115.—TW heats grown in the Union of South Africa: Description and characteristics of the vartely samples

Province where grown

Variety

Predominating class

Dockage

Kernel
texture

Test
weight
per
bushel

“Weight
er 100
cernels

Damaged
kerntels

Foreign
material
other
than
dockage

Orangia f.
Orangia [.

.| Transvaal f.

Soft. red winter_. _.....

1 Red Winter

.1 1 Rard White

1 Dark Northern Spring...

do
Transvaal f. a.q. (lm\ed)-__

Transvaal f. a. (. (while)3___
{10,

Malmeshury f. a, q. (mixed) =
Western Province f. 2. «.
(mixed)

Malmeshury f. a, q. (white).,
Western Provmcef a. (.
(white).

do
1 \onhcrn Spring._

11 \h\ed {hard red spring

54.8 per cent, white 45.2
per cent).

1 Hard White

1 Mixed (white 83.2 per cent,
hard red spring 16.8 per
cent).

2 Red Winter

1 Mived (soft red winter 59.
per cent, white. 40.8 per

cent).
I Hard White

—o.do .

Per cent
0.

Per cent

Pounds Per cent
61.1 1.5

L

WO S

L0 LE g 0080
[ -3 BN R
»—-o-'oocm—-mu

s
o

Per cent

. .

. IR
pwoc oo

1 Variety Red Klein Koring,

2 Variety Red Egyption,

3 Variety Gluyas Early.

P81

HEATIOOITDY. JO IdTd 'S "A ‘26T NILATIAN TVIINHOHEL




TaBLE 116.—Wheats grown in the Union of South Africa: Milling properties of the variety samples described in Table 115, and certain chemical
: constituents of the wheats and of the flour made from them
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TABLE 117.—Wheals grown in the Union of South Africa:

Baking properiies of the variely samples

described in Tables 115 and 116
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On the basis of their kernel charseteristics, the wheats grown in
the Orapge Free State were classified as red nnd white winter wheats.
On the other hand, the wheats grown in Travsvanl were, in the masin,
typically hard red spring wheats. Weslern Province wheats were
large while wheals of winter characteristies.

The milling quality of the wheats {rom ezch Provinee was excelleat,
as a large guantity of flour of medivim ash content and good color
was obtained in almest every instance. (Compared as to Provinee,
the wheats grown in the Western Provinee had slightly better milling
quality than those grown in either Orange Iree Stute or in Transveel.
With reeard to the milling quality of the several clusses of wheat
produced in the Union, the white wheats were somewhat similar
to the spring wheats und the red winter wheats.

Irom a baking standpeint, the flour willed from the whest grown
in each Proviuce, as well as the flour milled from each class of wheat,
was not geeatly different.  On the basis of averages, the flouwr milled
from the hard red spring wheats was slightly stronger. Compared
with wheats of the same clagses grown in North Americe and Russia,
the balking strength of all classes of South African whests is noticeably
low. It would be decidedly helpful if they could be blended with
strong whent from America to improve their baking qualities.

MILLING AND BAKING QUALITIES OF ASIATIC WHEATS

Studies were made of the willing and baking qualities of wheat
grown in the following Asiatic countries: India, Iraq, Japen, and
Palestine,  Results of these tests are described in the lollowing pages.

INDMA

Wheat ranks high among the cereal crops of India. It 1s exceeded
in importance only by rice .nd the grain sorghums. The ares
devoted to wheat mm India, 26,000,000 te 35,008,000 acres, has not
inereased perceptibly during the last 20 years. Production has
fluctuated between 250,000,000 and 382,000,000 bushels annuslly.
In DBritish India nearly 40 per cent of the wheat aren is irrigated.
In the Punjab, about one-hall of the wheat-sown ares is irrigated.

Three-fourths of the total erop of India is produced in the North-
Yest Froutier Provinee and the Central Provinces. The importance
of wheat in northwestern Indin is the result of a combination of lower
rainfall and greater extremes of {emperature than are found in the
more humid and Lropical eastern and southern portions of India.

Climate is the most important factor regulating the production of
wheat in 1ndin.  The best crops are obéained in years when the late
moensoon ralus are ample and well distributed, and when good rains
occeur during the first half of the “cold-weather’ season. Wet and
cloudy weather when the crop is in the head, and hot winds before
harvest, usually lower the yield. A heavy reduction in yield slways
accompanics s deficiency In summer rainfall.

INDIAN VARIETIES

To compare the milling and baking properties of the wheats grown
in Indin with those grown in other parts of the world, samples of &
number of varicties, typical of Indian whests found in commerce,
were obtained {rom varlous sources.
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From the Centrel Provinces samples of six varicties were socured
through the kindness of W. Youngman, economic botanist Lo the
Government. These varicties were Bansi, Howrah, Kathin, Mundi,
Red Pissi, and White Pissi. All of these whents were fnll sown in
the “eold-weather” season.

Bansi is a hard wheat (durum} grown generally over $he Central
Provinees. Howrah is a duram variety grown on the plains of the
Central Provinees. Kathia would be classified as a poulard wheat in
the United States. White Pisst is o white variely, and is the mniosb
coinmonly grown wheat in the Central Provinces. Mundi is o white
whest, Red Pissi classifies as n hard red winler wheat.

Sumples of lour varictics were obtained {rom the North-West
Frontier Provinee through the courtesy of W. Robertson Brown,
agricuitural officer inn charge: Federalion, Marquis, Pusa No. 4, and
Pusa 80.5. )

The varieby Federation onginated i Austealin and 1s grown as a
popular spring variety, oceupying over 25,000 reresof the lerigated
wheat srea of the North-West Frontier Provinee.

Puse No. 4 is & very early spring wheat grown under irtigation,
orcupying aboul 300,000 acres of lrrigated land in the North-West
Frongier Provinee. This variety is held i high repute throughout
this Province.

Pusa 80.5 is as yveb in the introductory stage and promises $o be 2
serious rival of Pusa No. 4. The North American variety Marquis is
also in the introductory stage. The tested lot of this variety came
trom the first harvest alter arrival in India in 1926,

Finally, through the courtesy of Ram Dhan Singh, cerealist to the
Punjab Governmend, samples of anumber of additional varieties were
received, Ten of these represented the variety Punjab No. 8, two
the varicty Punjub No. 11, four the variety Punjab No. 14, and one
the variety Punjab No. 17. These wheats were grown throughout
the Province of Punjab and with the exception of the varieties obtain-
ed from Gurdaspur (samples 15294, 15207, snd 15311) and in the
Rawnl Pindi district (samples 15293 and 15296) they were grown in
dry places of deficient rainfall and having a deep water table, where,
for successful wheat growing, irrigation is essential.

All of the Punjab wheats are amber or white wheats exeept Punjab
No. 14, which 1s red-lerneled. All the varieties were developed
through sclection by the agricultural deparbment of Punjab.  Punjeb
No. 11 occupied more than & million acres two or three years ago,
sinee thatb time its cultivation has been declining, and it is gradually
being replaced by Punjnb No. 8 A, The variety Punjab No. 8§ A
oceupitd more than a million acres in 1926, and the acreage is rapidly
inereasing. Punjab No. 14 is a well-known wheat in those sections
that depend on rain for growth, as contrasted with irrigated land.
No estimate of the acreage sawn to varieties Punjab No. i4, Punjab
No. 8 B, or Punjab No. 17, is available. Punjab No. 8 B and Punjab
No. 17 are reported as very good bread whoats, but they do not yield
as well as does Punjab 8 A,

Club and durum varieties are not very important in the Punjab.
The wheats of the Punjab are not divided into spring and winter
wheats ns the wheat is invariably fall sown in the comparatively mild
temperature that prevails there.
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The samples of the variety Punjab No. 8A were collected from 10
different points in the Punjab with a view to ascertaining the limits of
varietion within a variety and the bearing of environment on the
milling snd baking properties. The points st which these samples
were grown are shown in Table 118 under the laborstory numbers
15296, 15297, 15300, 15301, 156302, 15305, 15306, 15307, 15308, and
15309.

The results of the milling snd baking tests of these varleties are
given in Tables 114 and 120.




TanLe 118.~—Theats grown in India: Description and characleristics of the variely samples
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1 Grown at Raipur Bxperimental Station, Central Province. 9 Grown at Rawal Pindi district, Punjah, private farm, nonirrigated.
# Girown at Joshangabad Experimental Station, Central Province. 16 Grown at Lyallpur agriculinral farin, Punjab, canal irrigated.

* Grown at Nagpur Bxperiinental Station, Central Provinee, - 11 Grown at Montgomery sced farm, Punjab, canpl irrigated.

+ Grown at Jubbulpore Experiment Station, Cential Province, 12 Grown at Jullundhur D, B. farm, Punjab, well irrigated.

5 @rown at the Agicultural Expariment Station, Tarnab, district of Peshawar, 11 Grown at Jullundhur distriet, Punjab, private farm, well irrigated.
6 Grown nt Lyallpur botanical farmi, Punjab, canal irrigated. i Grown at Sargodha seed farm, Punjab, canal irrigated.

7 Grown at Hansi agricultural farm, Punjab, éanal irrigated, 15 Grown at Gurdaspur agricultural farm, Punyab, well ifrigated.

s+ Grown at Gurdaspur agricultural farm, Punjab, nonirrigated.
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Tasre 119—Wheals grown in India: Milling properties of the variety samples described in Table 118, and cerlain chemical constituents of
the wheats and of the flour made from them
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153001 63,61 1.5 9.67521 749 LT3 () 1 () 10527 0.93]3.90 ! 4.16] 806 ¢ s
15306 62,4 | .01 94| 75. 3 L4858 ) () ] TA6Y 0.90) 2307 3081 534 ¢ =
15301 £ 62,94 1.5 057511740 13610 () | ) . 852! 806f26t]361] 608 ("
15300 1 63. 1) LT 9.7) 7401728 183 0) ] () 81| Tnesfamia0l 5T 0] =
15206 1 69| 1.5110,2] 71.5 | 70.5 LT () | 0y | 7.40} 6.52| 23512691 5.05 (
s let2!l o 95|73 TL6 1360 (1) | (% 113,07 |13.91 | 50615 75| 10,81 10 E
15304 ) 641§ 1.7 0.7 781 ] 719 LE 0y | () 112201005 858 1 5931 8.81 (1 5
183116221 181 07| 7h1{728 weof o) L@y 110083 10371347 526 873 Q] s
15209 | 61| 1.7 9.7] 730|726 L4l 10 9.35 | 845} 2.80 | 3.821 6.08 I 17
15310 65.6 { 1.0 | 9.8 | 76.5] 75.8 L3 ) 1 9,90 9301343137 | 7.2 ?f
1529871 63.9 1 1.5 j 9.4 74.4 [ 73.3 L4571 (1) Ex) 9.80 | 930821 |467[ 7.88 8

! No test on account of Naphthalene in samples,
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TABLE

5

120.—Wheats grown it India: Baking properiies of the variety samples described in Tables 118 and 119

Fermen-
tation
time

Proofing
time

Water

absorp-
tion of
flour

Volume
of loaf

Weight
of loal

Color of
crumb

Grain of
crumb

Break and shred

Bread
| per barrel
of flour

Minutes
161

Minutes
73

Per cent
61
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Grams
513

533

Texture of crumb Shada of eplor of crumb t Color of crust
|

Poor, Lrumb ¥
Fair, crumbly..
Por, crumbly ..

 Light creamy
Very, very creamy

Creamy, gray.

Tt Creamy .

do.
Very p'm. crumbly

Poaor, Lrumbly. -

Very poor-.
Excellent.._.
Fair, crumbly

Poor, crumbly.

$OremY aanmemnnn

do
S0 reum\‘ fra
- Creamy_._.

Y reamy, gray.

Very creamy
_____ do....

PRSP 1) TN

Tight creamy .
Creamy.....
do..
_-do..

! Light brown

Foxy brown..
Light brown.
-do...
ery pale. .

Light brown.

\’er\' pale.
Brown.. ..
Light brown_
Very pale ..
Brown.

Very poor....

Pounds
208
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MILLING AND BAKING QUALITIES OF WORLD WHEATS 103

The moisture content of the Indian wheats examined was rather
low, averaging about 10 per cent, the extrewes being 9.3 and 11.5 per
cont.  Since Indian wheats ean absorb so much moisture Lheir pur-
chase must be somewhat profitable, )

Puartly because of the low moistare content of Indian wheats,
and partly because ol their plump condition, the test weight per
bushel was, with but one or two exceplions, rather high, and the flour
vields obtainad therefrom averaged the highest of any of this elass of
wheat tested from any source throughout the world, The flour was
solt to granular in character, crenmy white in color, and of high nsh
vontont, especially as compared with flour milled from white wheats
grown in Australin or North America.

Describing his expericnees with Indian wheat, Kent-Jones (7, p. 36)
slutes that—
while not strong in the usually aceepled sense, most Indian wheats are nide to
impart to n blend (hat stability which is so often degived. ® % & The yeni
strength of Tndian whests ean be seen when ixed with Rossisn whentg., * »
To get the best out of Indian whents * % % they should be conditioned, if
possible, se thal the proleslytic cuzymes are cheouraged. * ¥ % Their pro-
tein is too coagulaled.

INDIAN BEXIOHT WHEATS

The quantity of wheat oxported from India veries with the home
demand. 1n the five years before the World War the export trade
of Indis was considerable, averaging over 50,000,000 bushels an-
nually, Since the war this trade has boeome very erretic and is now
believed by many to be i a moribund condition. In 1926-27 lotal
exports were 11,088,000 bushels, and in 1927-28 they were 14,328,000
bushels. Most of the exported wheat goes lo the United Kingdom
and is vsed to fill the gap between the Australian and North Ameriean
imports,

On an average the protein content of the majority of the Indian
wheats tested, as well as the protein content of the flpur milled {rom
them, was low. Exceptions are found in the wheats received Irom
the North-West Frontier Province. Two of the varieties from this
Provinee were of exceptionally high protein content. The low aver-
age protein content would indicate Hmited baking strength. Fow-
ever, Indian wheats evidently have excellent milling propertics.

As to baking qualities, it is apparent that the majority of the white
and soft ved winter wheats of Indin lnck baking strength. The vol-
ume of the loal of bread was low, and the loal was coarse in texture
and of undesirable color. The North American varicty Marguis,
however, proved to be an excellent wheat from both the miiling snd
baking standpoints. Of the two duwrum vare tics, Banst and Howrah,
Howrah had by far the hetter baking quality. In no way do the
balking properties of the white wheats of Indin compare with the balk-
ng quality of the white wheats grown in Australia or North America;
they ressmble rather those of the white wheats of continental Europe
as far as baking strength is concerned. In milling value, however,
they outrank afl the other white wheats of the world.

As long as supplies of Indian wheat were regular, English millers
invariably used them in their mixtures and the trade was profitable
to all concerned. On account of the greatly increased consumption
of wheat by the people of India, now about 320,000,000 bushels a
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veoar, due to o stondy rise in the standard of living all over the country,
exports of lndian wheat have beconte vory lrregular. Nuturally
buvers lose interest in irregular supplies, so that Indian export wheat
is not now as popular as it used to be.

Iareehi wheat is one of the nwst comumon types of Indian expors
wheat. Through the courtesy of the grain-sampling bureay, hereto-
fore menlioned, samples of three cargoes ol Karachi whoat unloaded
in England were examined for milling and baking propertics. The
samples of all three eargoes graded as mixed wheat because of adinix-
tures of spring, durum, and winter classes in the while wheat. "Testé
weight per Winchester bushel varied from 60 to 60.4 pounds. This
wns somewhat lower than was the case with the pure variefies.
{Tables 118, 119, and 120.) Nevertheless the export wheats gave a
good vield of four, the three samples averaging 74 per cent. The
flour had tho same characteristics as the flour milled from the pure
varielies of wheat and its baking characteristics were similar,  Appar-
enily Indinn whoats should be blended with other wheats to obtuin
the best results.

IRAQ

Production of wheat in Irng, formerly & part of Turkey, lying be-
twoen the Tieris and Buphrates Bivers (stnce the World War a British
Probestorate), amounted Lo an average of 4,000,000 bushels annually
in the vears 1924-26.

According to F. K. Jackson, inspeclor gemcral of agriculture at
Bagdad, Irag, tho local types of wheat are graduslly dying out and
are being repiaced by more promising varietics from other countries.
Sanples of nine of these promising selections were forwarvded for
milling and baking tests, A description of the samples and the results
of the tests are given in Tables 121, 122, and 123.

Three of Lhese seloctions were classified as durum wheats and
six ns white whoats, From a milling standpoint the duram variebies
wore below average because of low test welght per bushel, low yield
of tlour, or both. On the other haud, with but one exception, the
test weight and four yield of the white varieties was very good. As
is usual with white wheats, the protein presen$ was low in the majority
of inskances.

The baking quality of two of the durwm varictics was very poor.
The thiﬁ'd vaviety, Duruin Leucomelan, exhibited {airty good baldng
strength,

Hall of the white verieties (Clarendon, Nyngan No. 3, and Come-
back) had good baking strength. The other three (Punjab No. 8 B,
Punjub Ne. 11, and Punjab No. 17) produced flour typical of the
white wheats of Indin, that is, of poor baking strength when used
alone. It is expected that the quality of the wheats grown in Irag will
be improved through the selection program now in progress,




TaBLE 121.—Wheals grown in Iraq: Description and characteristics of the variety samples

Where grown

Variety

Predominating class

Grade

Dockage

!

b
{ Kernel
i texture

Test

weight

per
bushel

Weight
per 100
kernels

Foreign

materinl

other
than
dockage

14243
14242

14244
14249
14245
14247
14246

Durum Valencine
Durum Leucomelan..
Duarum Libyeum
Punjab 8 B__
Clarendon.. ...
Nyngan No. 3
Comeback.._.

1 Amber Durum
5 Amber Durum
2 Red Durum.
I Hard White.
2 Hard White.

_e--do...
1 Sofs Wh

Per cent
0.

Grams

Per cent

14248 —- Punjab No. 17
14250 Punjab No, 11
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TasLe 122.—Wheats grown in Iraq: Milling properties of the variely samples described in Table 121, and certain chemicel conslituents of
the wheats and of the flour made from them
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Ash in flour
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Lactic acid
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\\{)
Crude protein in flour
Glindin in flour
Gluten protein in flour
Gluten quality index

‘ Glutenin in flour
Glutenin

~*
Q

3 1 e T = G2 O
ON:’J(XJMO'J 5%

~lv

SNBSS O
I DSt
lcc,,--o%mlomgr‘

Very hard...

=5

S eLes

H
KR
t

SLYEZHM (THOM H0 SHELLITVAD DNIMVE ANV DNITITIK

Sooo
— o S

BHERD,
oY

cuoRwammol

Semihard._

P g=ch=rke)

Semihard....
Hard.

!":"S‘NN:“N:“N'}T”

womcmoha R
SR ST SIS O a1 Yy

PO
101000t PO e o Y
1) s =
BYUSRIBASe

o
W R OB~ o R
R
spooenens
S2E88R

-1







TABLE 128.—Wheats grown in Iraq: Baking properties of the variely samples described in Tables 121 end 122

961

Water Bread

Fermen- o T
PP Proofing | absorp- | Volume | Weight | Color of | Grain of " N . . . per
tation time tion of of loaf of lonf crumb | -crumb Texture of crumb Shade of calor of crumb Color of crust Break and shred barrel of

time Hour flour

Lab-
ora-
tory
No.

Minutes Per cent C.c Grams ; Pounds

14243 127 i 1,400 536 ) To 309
14242 130 1.8 1, 840 527 84 Exe . do. lo. 304
14244 132 : 30, 1, 410 H21 7 . ~-do . 300
14249 105 i , b8 524 b e - ; V. 302
14245 114 i 50, 1,900 513 { ¢ ’ Lo’ { Paj . oo 206
14247 110 i3 58, 1, 4930 512 . - i v Fal 205
14246 105 i 58. 6 1,790 512 3 . >y i ) 205
14248 105 A 1,610 507 ¥ creamy b Light brown. 292
14250 108 A 1,570 513 d _do.. . Pale, 206

=
&
@]
o
2
[
]
-
H
g
g
3
&
k3
-
2
—
=]
3
5
n
g
g
)
I-.j
2
5
-
Q
£
=)
:




MILLING AND BAKING QUALITIES OF WORLD wxpaTs 197

JAPAN

The trend of wheat production in Japan is upward. Production in
1028 was nearly 31,000,000 bushels. Imports are variable. In
1924-25 about 15,000,000 bushels were imported. The estimated
importation {or 1925-26 was nearly 28,000,000 bushels. Exports of
wheat from Japan are chiefly in the lorm 6[ [lour sent to China and
Sium.

Common red and white wheats of spring and winter habit are promi-
nently grown.  Durum and elub wheats are alse grown to a limited
extent.  Among the wheat varietics ol commercial importance
grown in Japan are Akobozu No. 1, Akakawa Aka, Daruma, Igachi-
kugo, Martin Amber, Shirobunbu, Soshu, Sappore Harukomuli No. 9,
nnd Sappoere Harukemuki No. 10,

Requests were made to various agricultural authorities in Japan
for samples of all of these varicties for the purpose of testing their
milling and baking propertics. Through the courtesy of Takatsugu
Abiko, agronomist ol the Hokushu Agricultural Experiment Station
at Sapporo, Japan, samples of Martin Amber, SBapporo Harukomuki
No. 9, and Sapporo Harukomuki No. 10, were veceived. A sample of
Alnkawn Aka (Red Chafl Red) was sent but was lost In transit.
The loss was very unfortunate becnuse this variety is said to be repre-
sentative of about 34 per cent of the winter wheat grown in the
Prelecture of Hokushu,  The variety Martin Amber is also said to be
of winter habit, and is representative of about 41 per cent of the
winter wheat grown in this Prefecture.

The varietics Sappore Harukomuki No. 9 and No. 10 represent 76
per cent and 5 per cont, respectively, of the wheat of spring habit
grown in the Prefecture ol Iokushu. No club or durum wheats are
grown there.

The director of the Kumamoto Agricultural Experiment Station,
3. Tanji, located st Wumamoto, Japan, sent samples of the varieties
Akobozu No. 1, and Shirobunbu. Beoth were said to be of winter
habit, and the samples were grown at the experiment station.  Ake-
bozut No. 1, is representative of about 27.3 per cent of all the winter
wheat grown in Prefecture of umamoto. In 1926, 14,463 acres
were sown to this varlety. Shirobunbu is representative of 10.1
per cent of the winter wheat grown in this Prefecture; in 1926, 5,369
acres of it were sown,

Director H. Ando, of the Tmperial Agricultural Experiment Station,
located at Nishigahara, Tokyo, Japan, forwarded samples of the
varietics Soshu, Daruma, and Igachikugo. He stated that the
variety Soshu is ol winter habit and is representative of the wheat
grown in northern Japan. Daruma is commercially important in
the Kanto district which surrounds Tokyo.

Igachikugo is the most important commercial variety that occurs
in the southern parts of Japan. It is produced chiefly in the districts
of Chugoku and Kyushu. The wheat sent was grown at the Saga
agricultural farm, Saga Prefecture, Kyushu.

In addition to the samples of the above varictics a sample of the
“pative wheat” grown in Chosen (Korea), was received from S. Kato,
dircetor of the agricultural experiment station located at Suigen,
Chosen, Japan, This is a solt red winter variety. Unfortunately
the sample was not large enough to make a milling and baking test.

Results of the milling and baking tests of Japanese wheats are
given in Tables 124, 125, and 126.




TABLE 124.—Wheals grown in Japan: Descriplion and characteristics of the variely samples

861

‘ , ] i .
i [ Test Weight IFD{QI%;]]

- P Tes .1 mater
Plage where grown Variety Piedominating class Grade Tockage | Fernel | weight | o oy Damaged; =00,
: texture | per kernels kernels than

bushel dockage

. Percent  Percent | Pounds | Grams - | Per cent | Per cent
13522 | Agricultural- experiment - station; | Akobozu No. 1 " 0.0 57.8 4 0.3 27 0.0
Kumamoto. H . :

138031 Agricultural experiment  station, { Sapporo Harukomuki . i .0 590 ¢ 1.6 4.9

Hokusha, No 9. i

13678 A;.;:icullum] experiment station, { Daruma. . .} 8 Northern Spring..... . : &6, 8 3.0
Lonas. :

13679 1 08 1 2 Red Spring... ... . L0 [ 3.4
13523 1 Agriculuural Shirobunbu. ... .1 1T Red Winter.. . ..... . i 60.7 2.9
Kumamoto. ; ;

£2568 Native variety.coeens i LR [ W . 60. 5 3.3
13650 A[.éricullurul experiment station, 1 Igachikugo L aadooe . . 60. 2 2.5
Snga, :

14105 1 Agricultural’ experiment station, { Martin Amber. ; . (2.9 3.9
Hokush i

13990 do. Sapporo Harukomuki L0 6 61,1 4.1

No. 10

1 Commercinl sample.
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TapLe 125.—Wheals grown in Japan:: Milling propertics of lhe variely samples deseribed in Table 124, and cerlain chemical constituents of the
wheals and of the flour made from them

! Acidity of |
: wheat as— i

i

Colur of flour

index

{Gortner angle b)

it hefore

tempering

seourings

removed

Milling char-
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teins

Texiure of flour

Visial

Gluten protein in flour

Crude protein in wheat
Crude protein in flour

Glutenin in flour
Gliadin in flour
Gluten quality

seoured wheat
lGIutenin in ; gluten pro-

Pest weight per hughel
Basis cleaned and |
Giasoline value

Ash in wheat

Screenings and
Moisture of whe

Labaratery No
Ash in flour

Lacticacid

|
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TABLE 126.—Wheats grown in Japan: Buaking propertics of the variely samples described in Tables 124 and 125

002

. 1 ! i

. Water | : . ]

ngg::m’ | ::}ly:grgr» ; \D(;‘]l:)’,"‘fe " ‘;(l'llg}l'ft (:;,‘1’(:;{:( (Zﬁ‘&{." L Texture of crumb Shade of color of crumb | Color of crast Break and shred
flour | :

: 1
! | Bread
per bar-
H rel of

i flour

Fcrmcn-‘
tation |
time {
!

] |
\lmules Minutes . Per cent we, 1 Grams Score 1S : : Pounds
63 1 56, 3% 1 ; \ery [..ood__. . Light ereamy . o cceanas 283
60.0 i 405 5 ; Very poar, ¢ Creamy, £ray.
;- 75 1 Peor, erumbly
; Fair, erumhly
I Good....

]’oor. crumbly
nghl. brown.
do.

14526 Y

1 Not baked.
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All the Japanese wheats milled casily. The greatest yield of flour
was obtained from the white-wheat varieties. Martin Amber and
SBappore No. 10 had the best milling quality. Their performance
compared very {avorably with the nulling performance of wheats of
similar classification grown in India and Australin. The milling
quality of the varieties Sapporo No. 9 and Shirobunbu was also good.
Al the other Japanese varicties tested below average in quality.

The baking quality of the flours milled from the Japancse wheats
was variable. Of outstanding importance is the baking quality of
Sapporo No. 9 and Sapporo No. 10, as both varieties showed excellent
miiling quality, but the flour from these varietics was practically
devoid of strength, as the resulting loaves were very small in volume,
1,400 and 1,540 cubic eentimeters, respectively. The texture of the
loaves was poor and erumbly, and the bresk and shred was indicative
of poor gluten strength.  Akobozu No. 1 and Shirobunbu, on the
other hand, exhibited very much better baking propertics. The
volume of he loaves was good, ns was the color, grain, and texture of
the crumb.  Crust color, however, was poor, indieating Iack of diasta-
tic activity. The flour mnilled from the other varieties was variable in
strength.  Although the voluine of the resulting loaf, in many cases,
was [alrly good, the size was attained by sacrificing quality of loaf for
size of loal. The color, grain, and texture of the loal was not good,
nor was the color of the erust nor the break and shred of the loaf.

Strong wheats from overseas, il blended with Japanese wheats,
should help to stabilize the baking qualities of the Japancse wheat
flours,

PALESTINE

Acrcage devoted to wheat production in Palestine is not exfensive.
The most important factor limiting production is the climate. The
usual delay in rains during December snd January, insufliciency of
rain in April, and the absolute lack of rain in May, accompanied by
hot drying winds (siroceo} which blow for many days toward the end
of April or the first of June, are disastrous to the successiul production
of cereals.

Durum and poulard wheats are chiefiy grown. The most important
durum varieties are Kaf el Ruhamau, grown extensively in Juden and
Samarin; Katrani, a drought-resistant variety, extensively cultivatod
in the coastal sections; Noorsi, cultivated on the plains of Sarona and
Gaza, and Jaljooli, grown extensively in the Haifa district. Sazim, a
very hard type, does well on the red clay soil of Hauran and in the
Valley of the Jordan, but does not thrive elscwhere.

Huniti is the most prominent vaviety of poulard wheat.

Samples of the two durum varieties, Noorsi and Jaljooli, and of the
poulard variety Haitl, were obtained from the Palestine Jewish
Colonization Association, through the courtesy of Amram Khazanoff,
and their milling and beking properties were determined. Data
resulting from this investigation are given in Tables 127, 128, and 129.




TABLE 127—Wheats grown in Palestine: Description and characlerisiics of the variely samples

Foreign

material
Damaged other

por fernels | KeTReIS § ‘thap
{ bushel & dockage

Lab-
pia. . District here grown Variety Predominating class Grade
No,

Kernel “:gfélt“ ? Weight
Dockage texture i per 100

Per cent | Per cent | Pounds | Grams | Per.cent | Per cent
1421271 Haifa 1 Amber Durum 0 €. 7 627 .2 0.0

14213 | Tiberias.. - - do .| 2 Amber Durum. . .. 0 99.7 59,8 3.4 .0
14211 ; Safed White poulard 0 95.8 62.2 3.9 .1

TABLE 128.—Wheals grown in Palestine: Milling properties of the variely sam ples described in Table 127, and certain. chemical constituents of
the wheats and of the flour made from them
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TaBLE 129.—Wheals grown in Palestine: Baking properties of the variely samples described in Tables 127 and 128
Water ! Bread

Fermen- . .

- Proofing | absorp- | Volume | Weight { Color of | Grain of . " -, ver bar-

t?itxg): time t% ?n of of loaf of loaf | erumb | eramb Texture of crumb Shade of color of crumb Color of crust Break and shred |} rf] of
our flour

Minutes | Minutes | Per cent C c Grams Pounds

142 57 6. 9 1, 530 539 60 305
129 62 63.8 1,700 527
129 01 641 1, 680 538
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Of the two durim varieties, Noorsi was the poorer as far as milling
praperties were coucerned, but it had a greater beking strength than
did tho variety Jaljooli.

The milling quality of the poulard variety was good, but its baking
strength was poor.

The milling and baking qualitics of the Palestine varieties are in
line with milling and baking properties of wheats of similar ciasses
grown in Egvpt, Tunis, Morocco, and Greece, but are greatly inferior
to the milling and baking properties of the durum wheats grown in
North Americn and continental Burope.

OTHER ASIATIC COUNTRIES

Because of the unsettled conditions in China and Manchuria at the
time this study was made, it was not possible to obtain samples of
wheats from these countries, However, information accumulated
by B. W. Whitlock, in charge of the Pacific coast headquarters of the
Grain Division of the Bureau of Agricultural Economies, who made
a survey of the wheat situation in the Orient in 1924, is as follows:

In China, soft red winter and white wheats predominate. 'The
wheat of the Yangtse Valley is largely soft red winter wheat, As a
rule it is dirty, weevily, and heat damaged, and sells for about two-
thirds of the price of imported wheat. The wheat of the Yellow River
Valloy and the Shantung Peninsula is largely white wheat of a vitreous
nature. It, too, is marketed in a dirty and damaged condition,

In Manchuria, spring wheats predominate., They are ol 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 flaver. They often carry an earthy odor, and for
this reason it is dangerous to use too high a proportion of Manchurian
wheats in blending.

. MILLING AND BAKING QUALITIES OF WHEATS GROWN IN OCEANIA

Australia and New Zealand represent the whent-growing countries
ol Oceanin, Results of the milling and baking properties of the wheats
grown in these countries nre deseribed in the following pages.

AUSTRALIA

Australia ranks ninth among the countries in the production of
wheat. The wheat acreage in Australia has been increasing since
18G0. Since 1895 an area equivalent to 300,000 acres has been added
annually. ‘The aereage devoted to the production of wheat reached
2 maximum in 1515-18 because of the influence of the World War.
After this date there was s decrease until 1920-21.  Since 1921 there
has been a marked advance in acreage, particularly in Western Aus-
tralia. In 1028, the acrcage planted was the greatest ever sown.
Wheat exceeds any other crop in importance, as it involves about 60
per cent of the acreage under cultivation.

New South Wales has the largest acreage, closely followed by the
States of Vietoria, Scouth Australia, and Western Australia. As
compared with the acreage in these States, the acreage under wheat in
Queensland and Tasmania is of relatively small importance,
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The highest average viekds per acre for the period 1916-1926 wero
those in Tasmanin and Victoria, followed in order by those in Queens-
lend, South Australia, New South Wales, and Western Australia.

The Australinn wheat belt forms a more or less crescent-shaped
aren in the southern portion of the continent and a similar but much
smallor torritory Lo the southwest.  According to A B, V. Richardson,
director of the Waite Agricuitursl Institote, the ipner margin of the
Australian wheat belt is detormined by aridity and the outer margin
by increased humidity and mountain relief. ~Lack ol transportation
facilities in Riverina and in Western Australin limit the expansion of
the wheat acreage,

Lack of moisture is an important factor limiting wheat yields in
the important wheat areas.  Other climatie Tactors in{luencing pro-
duction are excessive hent and frost.  Tleal has an important bearing
on production throughout, Australia, varying in intensity in various
whoal-producing scelions.  Frosts are of importance in Tasmarda
and Queensland and in some districts in South Australia.

The varieties of wheats grown comuuereially in Australia are mainly
common white wheats of winter habit. No wheats of the stiietly
winter type are grown, Although wheats are sown in the fall In
Austealin, beenuse of the short growing period, it is impossible to
secure reasonably good results with wheats of the winter type that
are typical of countries that have long growing seasons.  The wheats
of Australin are, therofore, classified as early, midsesson, and late.

In South Australis (here are no late wheats. The carly type ol
wheat is better adapted for this section of Australia, although the
midscason whests return heavier yields in lafe season.

AUSPRALEAN VARIETIES

Varieties of commercinl importance grown in South Austraiia are
Gluyas Early, Gluyns Late, Federation, Currawa, Major, Queen Fan,
and Caliph.  Gluyas Batly and Caliph are carly varieties, (iluyas
Early is typical of Lthe wheat grown in Seuth Australia. It is more or
Jess rust resistant. Gluyas Late is a selection [rom Gluyas Early,
ripening about n week later than Gluyas Larly. Federation, Currawa,
Major, and Queen Fan may be described as midseason varieties.

In the State of Western Australia commoen white wheats represent
the major portion of the crop. Red varietics have gone out ol culti-
vation, as they reduced the market value of the grain. Durum and
club varicties are not grown commercially.

Statistics are not available regarding acreage and production of all
the varicties under cultivation in Western Austraha. In 1926-27,
2,776,818 acres were sown to wheat. About 47 per cent is sown to the
variety Nabawa, an early maturing variety grown extensively through-
out the wheat belt, and 14 per cent to the variety Gluyas Early. Other
enrly maturing varieties are Merredin and Noongaar. Yandilla King
is n late variety. The vavieties Carrabin, Cedar, Florence, and
Comeback, are also grown to a varying extent. Carrabin 1s & prom-
jsing variety of hard texture and good acre yields. Comeback and
Tlorence are now only sparsely grown beeause, even though they are
two of the best milling wheats in Western Australia, acre yields are
rather low.
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As is the case in Western Australia and South Austrelia, the white
wheats [orm the major portion of the commercial varieties sown in
the State of Victoria. Duruni and club varieties are likewise not grown
comiercially.  Only one or two varieties of red wheats are grown
commercially, and their production is declining because of the desire
that all of the Australian whent marketed overseas be of uniform type.
Among the white wheats grown in Victoria, the varieties Federation,
Major, and Currawa are most important, Federation comprises aver
60 per cent of the wheat grown in Victoria. Of the red winter wheats,
Red Russian alone represents the bread wheats. Its area of produc-~
ton is small. The variety Warden is used extensively for the produc-
tion of hay in the hay districts near Melbourne.

In New South Wales only red and white spring wheats of the vulgare
species ave grown.  Ninety-seven per cent of the wheat produced is
white spring wheat, and 3 per cent is red spring wheat. Red and white
winter wheats, durum wheats, and club wheats are not grown. Olf
the white spring vurieties, Federntion, I1ard IFederation, Canberra,
Comiebnck, and Ghurka are important in the order named. Bomen
1s the most importunt among the red spring varieties.

The most important wheat varieties cultivated in Tasmenin are
Braemar Velvet, Federation, Purple Straw, snd Farmer Friend.
Braemer Velvet 1s first in importance, especially in the dry zones of
north central Tasmania; in the northern and more humid zones it
tends toward excessive vegotation and becomes more susceptible to
the attacks of disease. This variety is of winter habit.

Federation, also of winter habit, is of socondery importance as com-
pared with Hard Federation. It is grown mostly in southern Tas-
mania,

Purple Straw, of winter habit, is the prineipal variety grown in
southeast Tasmania,

Through the coaperation of the State Departments of Agriculture
in New South Wales, South Australia, Tasmania, Victoria, and
Western Australia, a number of samples of wheat representative of
the types grown commercially in these States were obtained. They
were subjeeted to milling and baking tests to determine their relative
bread-making possibilities. The varicties reccived [rom the various:
States arc listed in Table 130, The milling and bhaking properties of
ench sample are described in Tables 131 and 132.
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TABLE 130—Wheats grown in Ausiraha: Description and characteristics of the variely samples

1 ] i Foreign

i

: . Test : ¢

: : h Weight | - Dam- | material
State where grown | Variety Predominating class Grade Dockage g&‘ url“’é weight

per 100 aged other
kernels | kernels than

per
bushel dockage

f Pounds | Percent
New South Whales Bomen...__. reamneneen] SOft red winter. Western Red L ioivnanen 2. 5

‘White.

LA [4 [ ERURRPROHR

-} Comeback.
Currawa

Queen Fan__-
Ciluyas Early
Gluysas Late.
Major_ .o
Federation
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12 soft White

I Mixed (white, 81.9 per ¢en
red winter, 18.1 per cent).

Hard red winter 1 Dark Hard Winter-...

Soft red winter.. 1 Red Winter

i 1 Hard ‘White. .-

|2 Hﬂ[’(l “White.

_t 1 Hard Spring.-
Marquis_ ’ il .| 1 Dark Northern Spring
S'lrrugolln KR 1 Amber Durum.__

1 Hard White_
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Florence.. .-
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¢ Clubhead 1 Western White,
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TanLy 131.—Wheats grown in Australia: Milling properties of the variely samples described in Table 180, and certain chemical constituents
of the wheats and of the flour made from them

- . . e - N w L e
215 |2 Flour © Acidityof { & | 2 ¢ 3 2 &}
218 iewl weld— |3 Coor of flour wheatas— | T . & | S |5 B2 E

.2 122183 £ = i 2185|1818 |58 €
° g 185 |$8 122 V E ) = v 2 38 ] 7] El 2 £
z | 2155 |22 33 | .| 75 | Miingchar- | Textuce of R § § 1SS s %5 2
g Z ;Dn;: €553 > g £& | ucteristics flour E £ = 3 R £ 12 3] o)
< 8 | 28|59 €3 8% L Visual 815 | Z = = i =T e | 2 £
§ 2 |§%|28 2285 | 5 S E|E 21 el e'sgl|lzi2i2 88 B
5B |E |S |2E% &£ ' Els sl | 2| EVE E|EEE BE 2
R TR = R DR s 214121310l 0o ;0|5 |cijo | 9
| Zbs. | P.ct.| Poct.| Poet.| Poet.} Lbs P.ct.| P.ct. P |Poct. |P.ct. |P.at.{P.ct.i Pt | Pt =
13354 1 6L 1 1.9 1110 {724 1 71,0 268 | Soft Slightly ereamy...{ 1.49 { 0.40 | 1.31 ; 6.50 | 0.207 } 10.21 0.96.13.52 | 4.63] 810 ]43.19 2.75 >
13352 638 | 1.5 1L1]7u8|70.7] 200 d 95| .51 | 14865t | .22 1033 | 10,27 | 387 | 510 | 008 |a272| 266 P
13353 | 6L4 | 131|653 074 28 Loa| ap | ros|e41{ ‘222|007 | sesi3u|4m| n6t|407] 32w
13355 1618 | 1401176905 | 685 Creamy. 167| 43]1 2|66 (108| o50) B431205/4.38| 7.33140.25| 268 3
13356 621 | 147107 | 695|686 Slightly 136 |44 {138 | 654 | -223 10060 0,76 {330 | 541 | 880 3852 284
13364 C 638 | 1.9 1141 76.5 | 75.1 White 1.05{ .45 11,65 | 6.5 318 |13:76[ 1313 | 520 | 6.13 | 1041 [ 46.36 | 266 o
1342 1600 222|125 | 2| e 125 | [54:1.50 | 6,46 | 2861114 | 10.38 [3.84 | 515 8.99,42.71| 248
13425 0 80,7 | 16128 | 735 124 118 | 14811075 [ 656 | .368 [ 10.80 | 9.75 13,41 [5.03| 844140401 230 &
13420 0 57.6 | 25124 | 702724 05| .48 1138 {642 | (2101027 | 0.68 {344 (403 | 837 14110 | 268 [
1321, 580 | 271|124 [ 73.8 | 723 131| 6011.36]6.55| 2661 8.06| 816282 |398] 6.80 4147 | 247 £
13424 57.8 | L4125 [ 7201 | 711 L16] (581178650 | (318 {11.07 | 11.37 |4.23 | 573 | 9.96 | 42.47; 230 -3
1322 8.7 2270124 | 734|708 L27! 1561170 |65 (307 |10.80 | 9.75'{ 341|503 | 844:40.40| 230 =
13426 58.0 | 331|120 736|712 Creamy, white. ] 1,03 | 1491144 [ 6,48 | .265| 816 | 7.50 | 274 { 3.30 | 6.04 {4530 | 272
1347 16101 17 119|697 | 685 White 172 | s |12 e8| (17| 7as| 618|220 276 618]4535| 2.09
14186 60.9 | 23] 6.0{73.9|7.6 1 35143 {673 (166 6.47| 538|107 [218] 41514747 | 288 - o
14307 638 | L9] 115707 | 60.4 1 30 | 1251651l (179 724 | 657210285 ] 4054242 238 /g
13350 (632 L2 126781710 1 30 {110 1649 170 {1009 | 894 1342|488 ] 830|420 2.62
13350 | 020 | .5]1211669 {645 47 135 | 642 | l250 |12.88 | 1205 | 424 | 6.49 [10.73 | 30.52 | 230 o
138|621 | 6120 72{70.8 3711006627 | 185 | v.60 | 843|313 416 7.20 |4204| 245 J
SETTT I I R T 130 | 6:38 | s221 (10060 | b bl g
13H9 127112707 {760717( 68371285 | Soft. .- Sott__.- While 10577471108 | 6.41 | (105 | 10001 [ BI5E | 2607|442 | 7.41 | 40:35 | 24
14567 1.3]10.8 ) 7.5 | 736 _dol] ‘90| 44131 |6.50 | 210 [13.05 11,94 |3.75 | 6.85 | 10.60 | 35.38 | 3.03 [
145661 - 120653 | vass |l
14568 2371070 {78 Creamy.._. T L8 fes0 | 31 (6R | 100 V528 TR\ T80 a0 I} 8T8 o
14560 59 [107 | 7a.6 | 67.2 Slightly crean 44| .43 125|655 | 214 {1057 | 0.73 | 3.30 [ 4.01 | '8.31 | 40.91| 2.88
14570 1.9 {104 {605 | 082 Whiter .. 65| 42] 125|665 | 182 1126} 10,21 [ 375 | 404 | 8694316 248
14572 21{10.8 | 757 | 74.1 48 | 1221661 | .214 | 1189 | 0,06 [ 3.96 | 4.69 | 8754520 | 296 =
14573 20106733 | 718 46 | 120 (660! 2001071 | 10,81 | 352567 ) 9.10 3830 | 276 B
14574 L1108 |75 | 766 42123 | 6681 o201 | 1124 | 10,29 3.1 | 539 | 880 |38.75| 3.1¢ - =3
14573 L5106 742 732 250 |- - do 4 |322 653! 2191267 | 1170 [ 397|622 [10.19 {3806 | 229 A
14577 13109 | 74.7 | 73.7 | 258 Semihard. 2 50| 140 | 6.62] -291 | 13.44 | 13100 [4.78 | 6:51 [ 1129 {4234 | 3.04
14571 1o |107|578| 763! 219 | Soft.... 61| 153|670 200 | 09| 7.1371 232|348 580 [40.00| 261
14576 4|10 |77 260 do.21l 47 | 117|658 | .201 1354 | 1264 | 4:33 | 6.64 | 10,07 | 30.47 | 1.89

102

1 Sample too small for milling purposes.
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Tanie 132.—~Wheals grown in Auslralia: Baking properites of the variely samples described in Tables 130 and 131

802

’ } ]
Lab-- . ! Water t , LR ! i ; i Bread
Fermen-. Proof- | : ¢ Volume 3 Weight | Color Cirain e S
ora- H H : absorp-: i : Texture of i Shade of calor S " . o per
. tation ing. Y of ; of of uof " i : Color of erust Break and shred
tory i i "H’” of 1 al | loaf | erumb | crumb trumh : of crumb J;’}f‘gg‘r
i i !

time tima our |

! Minutes | Xtinwtes | Percent | C. . | Grams | Score | Score : Pounds
! 87 63 5 502 80 259

i B & QU
60 6.2 ) 523 |
67 58.0 500 jt lr)

65 51.3 | 2, 496 (GGood, (rumbly
4 60. 5 520 . C‘ood solida....
56 89, » 514 d
64 3 } 506
60 1. 5 g 502
56 . 040 504
61 . 00 505
i 509
493
499 88 Qood, crumbly
492 Fair, cmmb]s
-M) do.

Poor, solid.
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Poor, crumbly...
Excellent.._.

Fair, crummv
Fair, solid

- Very, Very cregmy’
Creamy_ ..o~
Light creamy__.

SIdHA S

14573
14574
14875
14577
14571 . Poor, crumbly, “solid. . do

14576 112 3 Verv poor, crumbly__.| Very creamy. eee-dol_ .

1 Not baked.
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From a grading standpoint the wheats sent from New South
Wales and Western Australin were of better quality than the wheats of
South Australia, Tasmania, and Victoris.

From a milling standpoint, the order of merit was not the same:
The wheats grown in Western Ausiralia ranked first, followed in order
by the wheats grown in New South Wales, South Australia, Tasmania,
and Victoria.

The protein content of the Australian wheats varied from 6.47
to 16.21 per cent, the majority eontaining botween 10 and 12 por cont.
‘T'he wheats grown in Tasmania were noticeably low in protein.

As far as balking strength is concerned, all the Australian wheats,
with the exception of those grown in Tasmania, produced flour of
fairly good baking strength. A few exceptions are to benoted, namely,
the varieties Braemar Velvet and Purple Straw, grown in Tasmania,
and the varieties Clubhead and Yandilla King, grown in Western
Australia. :

With these four varieties eliminated from the averages, the average
baking quality factors of the flour milled from the Australian wheats
wore as follows: Fermentation time, 109 minutes; proofing time, 61
minutes; waber absorption of flour, 58.1 per cent; loaf volume, 1,926
cubic cenfimeters; weight of loal, 507 grams; color seore of crumb,
87; score of texture of crumb, 88; texture of crumb, good; shade of
color of crumb, ereamy; loaves ol bread per barrel of flour, 293.

The milling quality of the Australinn whests appears to be alittle
stronger than that of the white wheats grown n the Tuited States
{Table 16} but not quite so good as that of the white wheats grown in
India. (Table 119.)

From a baking stendpoint, the quality of the {flour milled from the
Australian varieties is not quite equal to that of the white wheat
flours of the United States. {(Table 17, col. 5.3 The Australian
white wheat flours, however, are considerably stronger than the white
wheat flours of Indien origin. {Table 170.)

AUSTRALLAN EXPORT WHBATS

Australie ranks fourth among those countries that export wheat,
being outranied by Canadsa, the United States, and Argentina, in the
order named. About one-fourth of the Australian wheat shipments
are in the form of flour. Naturally, from the naturc of the varietics
grown, the export varieties are exclusively white wheat. Twelve
cargoes of Australian export wheat were sampled through the courtesy
of the Superintendence Co., and milling and baking tests were made
upen the samples, in order to compare the quality of this export wheat
with that of similar classes of wheat exported {rom other countries.
From an exsmination of these samples, data for which are given in
Tables 133, 134, and 135, it is apparent that the milling gquality of
Austrelian export wheat is of high quality. Weight per measured
bushel is excellent, as is the yield of Hour obtainable. The quantity
of protein in the wheat and that in the resulting flour was the same as
with the variety samples. Flour color, texture, and ash were typieal
of those of the varieties tested. The baking quality of the flour milled
from’ the export cargo samples was uniform in character and of good
quality.

112424°—30——14




Tasue 133.—Ausiralian export wheals: Poris of loading and unloadinlg, and description and characleristics of samples taken at the port of
wnloading
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TapLE 134.—Australian export wheats: Milling propertics. of the samples described in Table 183, and cerlain chemical constituents of the wheats
and of the flour made from them

i

i Flour yield— Color of flour

A'vidit,y of
wheat 2§ ~
Screen- Mois- . ; i g}:ﬁg}
Test ¢ ings . ture of < Wheat ¥ -~ Crade | Crade |55 g0
Laboratory {weight | and | wheat'} pooo T mysie o, PEF Milling char- Texture of { Ash in protein} protein (Gori-
No. per | scour- | before § vl docke | harrel acteristics flour ; Mlour ioin in ner
bushel ings re-{ teinper h CR- *of fiour Visual : Lactic , wheat | flour | 450,
cmoved | ing 1 M0 Bge- Isua acid &
scoured [ free b)
" wheat | whent

I

Pounds | Per cent. Per cent) Per cent] Per cent] Pounds Per cent Per ceat Per cent| Per cent
617! 3.6 10.5 69.6 67.5 261 ’ . 0.49 0.279 { 10,11 9.60
E 12.3 75.2 7 | - 1 L2 .52 . 10,32 9. 51
10.8 7.6 2.2 . . A7 3 . 10, 92
10.8 N [ S | . .55 . 9, 50
12.4 Very soft. do . .45 i3 L 242 .04
12.3 Granular Slightly creamy... .52 b. 48
11.8 White . .6
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12.1°
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TABLI: 135.~Australian e;cport wheals: Bnkuzg proyierlwa of the samplcs deseribed 1n Tables 183 and 134

Gl1g

T LSS T S AT - - e e m——— - - g - PR

]
i ks "
Fermen- | o Wﬂlor nh- « O U G " Shada \ Bread
Taboratory . Proofing 0 s Volume © Weight © Color of (,:rum Of | riaxture of crumb | S hade of enlor of " or hurrel
No. l{‘ltxg’(:‘ Lot 50“}”1’12;3;} ofloal | ofloaf - crumb ' crumb - crumb T o

| : H i i
,\linulu Minutes ;. Per ct‘nl “Coe. 0 Gramg Score * Seore : Pounds
106 : 492 56 CFairs e
. (toodh -
. Poor, cruml)h R SO
. Fair, crumbly
Poor. (Arumhly e
2 (00 ..
88 ' (vOO(l urumhly -
Goodoroe. . o e
Ponr, ('rumbly... ERY cry (remuy
Creamy. .

T2 SR

Avernge....

&
o
das)
Z
o
-
-l
=
(@]
=
&
&
=2
Z,
—
[i=}
:l
S
w
)
<}
3
[®]
=
B
Q
=
-
Q
g
:
td




MILLING AND BAKING QUALITIES OF WORLD WHEATS 213

A comparison of the relative milling and beking properties of the
Austratinn export wheats of the 1926 crop and of the white wheat
exported from the United States during the same crop year (average
of two series of sumples described in Tables 19 and 24), yiclds the
following date: Under each iiem the value for the United States
export wheats is given first. Dockage, 0.9 per cent, as compared
with 0.7 per cent; test weight per bushel, 60.3 pounds, as compared
with 60.6 pounds; kernel texture, 81.6 per cent, as compared with
828 per cent; damaged kernels, 0.3 per cent, as compared with 0.1
per cont; foreign material other than doekage, 0.4 per cent, as com-
pared with 0.3 per cent; test weight per bushel of cleaned and scoured
wheat {conditioned for milling), 60.6 pounds, as compared with 60.8
pounds; screenings and scourings removed (preparatory to milling),
3.6 per cent, ag compared with 3.1 per cent; moisture in wheat before
tempering, 10.7 per cent, as compared with 11.7 per cent; flour vields
(1) basis cleaned and scoured wheat, 70.3 per cent, as compared with
78.2 per cent, (2) basis dockage-free whesat, 68.7 per cent, as compared
with 71.5 per cent; whent per barrel of flour (dockage-lree wheat
basis), 276 pounds, as compared with 268 pounds; crude protein in
wheat, 10.96 per cent, as compared with 10.27 per cent; crude protein
in flour, 9.83 per cent, as compared with 9.32 per cent; ash in flour,
0.51 per cent, as compured with 0.50 per cent; gluten quality coefhi-
cient, 2.28, as compared with 2.41; fermentation time of dough, 115
minutes, as compared with 117 minutes; water absorption of the
flour, 54.7 per cont, ns compared with 54.8 per cent; volume of loaf,
2 (122 euble contimeters, ns compared with 1,983 cubic contimeters;
welght of loaf, 405 grams, as compared with 407 grams; color score of

~erumb, 88, ns compared with 87; texture score of crumb, 87, as com-
pared with 88; bread per barrel of flour, 286 pounds in each instance.

NEW ZEALAND

Wheat production in New Zealand is gradually declining. From
1870 to 1801 there was & heavy ineresse in production, but with the
inception of the more profitable frozen-meat and dairy industry, shout
1800, whent growing gradually declined, and during recent years the
quantity of wheat produced has fed only two-thirds to three-fourths
of the population.  Ileavy hmportations are now made from Australia
and Cannda.

Minety-nine per cent of New Zealand’s 8,000,000 hushels of wheat
is grown in South Island. Of this, 90 per cent is grown on the east
coastrl plain (230 by 40 miles) embracing portions of the Provinces
of Canterbury and Otago, and centering around the towns of Christ-
chureh, Ashburton, Timaru, and Oamaru.  Isolated areas of produc-
tion, about 2,000 acres each, are found at Nelson and Blucheim in the
north of South Island, and at six or seven points in the southeast part
of Otago. One per cent of the total wheat crop is grown in North
Island in two small sections near Wellington in the southern part of
North [sisnd.  The coastal climatic and soil conditions are well suited
to the growing of wheat. The remaining acreage in New Zealand Is
better adapted to grazing und the production of meats and dairy
products,




TapLE 136.—Wheals grown in New Zealand: Description and characleristics of the variety samples
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Labor-" . . 3 L. } Kernel | “rgﬁfﬁt i
n}'\g;}" Province where grown Variety | Predominating class ;Dockagei texture | bpc{] ;
No. ) ; { ; ushe
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H t

a niaterial
i other
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kerne
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I E—

R | !
! Per cent | Per cenl | Pounds ’ Grams ;| Per ceni | -Per cent
0.5 8.5 10.3 ! 431 2 .
114492 1 College Velvet.. P | Epp——— 2 6.0 61.0 |
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TaBLE 137 —Wheats grown in New Zealand: Milling properties of the variely samples described in Table 136, and ceriain chemical conslituents
of the wheals and of the flour made from them
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Tasre 138.—Wheals grown in New Zealand: Baking properties of the variety samples described in Tables 136 and 137
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Among the wheat varieties grown in New Zealand sre Dreadnaught,
Huniers, Major, Tuscan, Velvet. and Vietor. The most widely grown
varieties are Tosean, Hunters, .und Velvet.  About 83 per cent of the
total nereuge is sown to Tusean, 10 per cent to Hunters, and § per cent
to Velvet.  The production of Tuscan is increasing, and the produe-
tion of Ttunters and Velvet is decreasing.

Through the courtesy ol C. J. Reakes, director general of the De-
partment of Agriculture, at Wellington, New Zealand, samplesof the
varieties 1lunters, Tuscan, and Velvet were obtained for milling and
baking lests. According to Mr. Reakes, Hunters is a red wheat of
winter habit and Velvet is o whife wheat of winter habit. Solid straw
Tusean and white straw Tuscan are white wheats that may be sown
in cither the winter or the spring.  Results of the milling and baking
tests nre given in Tables 136, 137, and 138.

From a milling standpoint all four varieties were of excellent
qualily, as they were of high test weight per bushel and yielded s
high percentage of lour.  The flour, however, was not of good baking
guality, as its protein content was very low and the quality or strength
of the gluten {protein), as indicated by the water absorption of the
flour and the fermentation time of the dough, was below the average
for the =olt white clnss ol wheat flours. Ifurthermore, the size and
character of the (inished loaf of bread was decidedly below normal
in every instunce except one.  The size of the loaf was 25 per cent
helow the normwl for soft white wheat flours, the texture of the loaf
was conrse, and the color was creamy. The color of the crust indi-
caled lack of sufficient disstatic activity.

SUMMARY

Milling and baking tests were made on samples of 412 varieties of
wheat representative of the commercial types of wheat grown in 38
of the wheat-producing countries of the world, for the purpose of
comparing thoeir relative milling and baking qualities.

Similar tests were made upon samples of wheat representing 431
cargoes of export wheat, in order to determine the relative milling
and baking properties of the wheat entering into international trade.

The more important milling and baking characteristics of these
wheats are summarized in Table 139,




TasLE 139.—Swmmary of the milling and baking qualitics of the wheals analyzed
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TABLE 139.—Summary of the miiling and baking qualitivs of the wheatls analyzed— Continued
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TapLe 139—Swmmary of the milling and baking qualities-of the cheals analyzed—Continued
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Detailod figures rogerding the commercial classification of these
wheats, their milling and baking properties, and statisties concerning
the prodnction, distribution, and consumption of wheat have been
given in connection with cach country.

As nresult of the study it 3s apparent that the majority of the wheats
grown throughout the world are of the common type (Lriticumeulgare)}.
Whent similar to the spring wheats produced i the United States is
grown in Australin, Bulgeria, Canada, Czechoslovakia, England,
Estonia, Germany, Hungary, India, Japan, Latvia, Manchuria,
Norway, Russia, Sweden, Switzertand, the Netherlands, the Union of
South Afriee, and Uruguay, By far the greatest production of hard
red spring whent occurs in Canada, with Russin and the United States
ranking next in order. Hard red spring wheats are grown in Australia,
England, India, Bwitzerland, the Netherlands, and Urnguay, but
their production is relatively unimportant.

Large ncreages are devoted to tho production of durum wheat in
Algerin, ~lgaria, Canada, Grevcee, Iraq, Ttaly, Moroceo, Palestine,
Russin, ;v Tunis. Although durum wheat 1s raised in Argontina,
Australia, vuldin, Letvia, and Urugeay, it is relatively uniinportant.
Rumanis and Yugoslavia also grow durum wheat, but no samples
were reeceived from those countries for testing.

Only cight countries sent wheat stmilar in appearance to the hard
~adl winter whends grown in the United States.  Of these Russia prob-

produees the greatest quantidy, followed in order by the United
States and Argentina.  Smaller quantities are grown in Canada,
Crechoslovakia, and Hungary.,  Although hard reg winter wheats are

grown in Australia, Bulgaria, and India, the quantity is very small in

each instance, and there seems to be little likkclithood of incresase.

Soft red winter wheats were received from Argentina, Ausiralia,
Belgium, Bulgaria, Chile, Denmark, England, Germany, Hungary,
India, Ireland, Italy, Japan, Latvia, Lithuania, Mexico, Portugal,
Russin, Scotland, Spain, Sweden, Switzerland, the Netherlands, the
Union of South Afries, and the United States. They are outstandingly
important comumercially in Belgium, the lower Danube countries of
Rumanin, and Yugoeslavia, Bulgaria, Denmark, England, France,
Germany, Hungary, Ircland, Ttaly, Japsn, Latvia, Portngal, Russia,
Seotland, Spain, Switzerland, the TUnion of South Africa, and the
United States,

Twenty-ning of the thirty-eight countries that eontributed wheat to
this study produce white wheat. Thecountriesin which white wheatis
of targe rommercial importance are Australia, Belgium, China, Chile,
Egypt, England, Estonia, India, Iraq, Japan, Lithuania, Mexico,
Moroceo, New Zealand, Poland, Seotland, Spain, the Netherlands, the
Tnien of Sonth Africa, Tunis, and the United States. White wheat is
reported as heing produced in smell quantities in Algeris, Avgentina,
Bulgeria, Canada, Greeee, Ireland, and Italy. By far the greatest
production of white wheat takes place in India, with Australia second
and the United States third. With the exeeption of Spain and Ching
for which statistics on class production are not available, all the other
couniries produce Jess than 25,000,000 bushels of white wheat annually.

1t 15 coneluded from a study of the milling and bhaking data result-
ing from the analysis of the world’s wheat that while nulling quality,
that is, the ability to produce a large quantity of high-grade flour
from the minimum quantity of wheat, is a factor in determining the
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refutive standing of quality of the wheats, il is the baking quality of
the flours milled from these wheats that sharply differentiates the
wheats,

As far as the hard red spring whests are concerned, the higher
grades of Canadian wheat rank first in milling valve. However, from
a baking standpoint the flours milled from the hard red spring wheats
grown in the United States are equally good. Russian spring wheats
appear to be somewhat delicient in baking strength when compared
with those grown in North America and South Amerlea.

The spring wheats grown in northern Europe—in Norway, Sweden,
Germany, Latvin, and Poland—although in most instances of good
milting value, are somewhat deficient in baking strength. 'This is also
true of the spring whests grown in the Union of South Afriea, Ure-
guay, n}n the other hand, produces spring wheat of very good baking
strengih.

Russia, Cenade, and the United States produce the best quality of
durum wheat., Al tha other countries producing durum wheat, with
but minor exceptions, have a prodnct that is very noticcably deficient
in haking strength.

From both a milling and a baking standpoint, the best quality hard
red winter wheat spraduced in the United States. Thehardred winter
wheat grown in Argentina appears to be of lesser milling value than
that grown in the United States. The baking qualiby of the flour
milled {rom Argentine wheat, although not the equal of thet miiled
from the hard red winter wheats of the United States, is of fair quality,
The flour milled {rom the Russian hard red winter wheats appears to
be lacking in baking strength. Those of Bulgaria and Hungary do
not appear to be quite so strong as the Argentine whests of similar
classification,

The soft red winter wheats grown in the United States, slthough
failing to equal the milling qurﬁihy of some whents of the same class
grown in other parts of the world, exeelled in baling quality in every
mstance. Those produced In the United Kingdom as wetl as those
produced in the greater part of continentsl Europe are of average, to
above-average milling quality, but are decidedly deficient in baking
guanlity.  Only in Buropean Russis, Hungary, and the lower Danube
countries are found soft red winter wheats that have Iair-to-average
baking qualities as well as milling quality.

The white wheats grown in India, Australin, and the United States
rank in willing quality in the order in which the countries are named.
From a baking standpoint, the flours milled from the white wheats
produced in the United States and Australia are of approximately the
same strength; the baking strength of the flours milled from the white
wheats of India is noticeably less. Mexice, Russia, Poland, Chile,
Moroeeo, and the Union of South Afrien also produce white wheat of
good baking strength. Those grown in all other parts of the world
are much below average in this respect.

In the warm and dry sress of socuthern Eunrope and Asia, and
northorn Alvicn, poulard wheat (Tritiewm furgidum) 1s popular. Mill-
ing and baking tests were made on this class of wheat on samples
submitted [rom Fevpt, Ttaly, Palestine, Portugsl, and Indis, and the
resulls were always below the average of any of the other classes of
whent studied.
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Tt is recognized that, because of the changes in environmental con-
ditions which control the produetion of wheat from year to year,
observations as to the quality of any given crop should not be con-
sidered as final, and that falver conelusions might be drawn if the
data were the result of the study ol samples of the erops of several
years.  Nevertheless, considering the difficulty encountered in obtain-
ing the samples for this testing, a continued study was deemed im-
practicable, One point in favor of the conclusions to be drawn from
this study is that, with one or two exceptions, the information that
accompanicd the sainples sent from the various countries was to the
cffect that the wheats were grown in an average crop yeer. More-
over, the baking properties OF the wheats produced in the majority of
the countries were so widely different that the differences can hardly
be attributable in any significant degree to annual variation in the
sample characteristics. Therefore a study continued over » series of
years scems unlikely to prove more useful than this study of the
saumples of one crop year.
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