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TESTING MISSOURI SOFT WHEAT FLOURS FOR QUALITY:
METHODS, AND VARIETY COMPARISONS

FERNE BowmMmaN, LETA MAHARG, and J. M. POEHLMAN®*

INTRODUCTION

A project for testing soft wheat flours for quality was initiated
at the Missouri Agricultural Experiment Station in 1941. The pri-
mary objectives of this project were: (a) to find simple tests and
procedures useful in evaluating soft wheat flour for the making of
cakes and cookies, (b) to learn the quality characteristics of the
varieties of soft wheat grown in Missouri, and (c) to study environ-
mental conditions for growth that may affect flour quality. For
these studies commercial varieties and promising new strains of
wheat were obtained from experimental plots conducted by the De-
partment of Field Crops at various locations in Missouri. Experi-
mental milling has been contributed (since 1945) by the Experi-
mental Laboratory of the Scott County Milling Company, Sikeston,
Missouri. Baking studies on the flour have been conducted by the
Department of Home Economics. The milling and baking proper-
ties of these wheats have been measured by studies on the wheat
grain, chemical analyses of the wheat and flour, determinations of
flour yield, measurements of dough properties, baking studies with
cakes and cookies, and finally, by scoring the baked products. In
this bulletin are presented the methods and the variety comparisons
for the eight-year period, 1941 to 1948.

THE MEANING OF “QUALITY” IN WHEAT AND FLOUR

Quality, as used here, refers not only to the suitability of the
wheat for milling into flour for some specific purpose, but also to the
suitability of that flour for its intended use. Some of the products
made from wheat flours are bread, cakes, cookies, pastries, biscuits,
crackers, and macaroni. A specific lot of wheat may be adapted ex-
cellently for making one of these products but unsuited for making
others. For example, soft wheats are excellent in quality for making
cakes or cookies, but inferior in quality for making bread; hard
wheats are superior for bread making but inferior for cakes or

*Formerly Associate Professor of Home Economics, Assistant Professor of
Home Economics, and Professor of Field Crops, respectively.
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macaroni; or, the durums are excellent in quality for making maca-
roni but undesirable for bread or cakes.

The properties of wheat or flour that determine their suitability
for a specific purpose are many and complex. A large number of
these properties are inherent in the wheat itself and they change with
the variety. A few fluctuate greatly, but many others only slightly,
with the environment in which the wheat is grown. Procedures in
milling may also affect the character of the flour and alter its use-
fulness for a specific purpose. Thus, kind or variety of wheat, the
environment where grown, and the skill of the miller are all inter-
related and all contribute to the final measure of quality in flour.

Quality measurements cannot end there, for the flour must still
be baked into bread, or cakes, or cookies. Here again, the knowledge
and skill of the baker or housewife are involved. Selection of for-
mula, alteration of baking procedures, addition of chemicals, kind of
leavening agent, and manipulation all have an effect on the quality
of the finished product.

These many properties of wheat and flour often are divided
into milling qualities and baking qualities. The first apply to those
properties of the wheat grain affecting the ease with which the mill-
ing procedures may be carried out, the completeness of the separa-
tion of the endosperm from the remainder of the kernel, and the
amount and character of the flour obtained. The latter apply to
those properties of the flour which affect the actual baking pro-
cedures and final quality of the baked product. Examples of char-
acteristics determining or relating to milling quality are bushel
weight and granularity of the endosperm, while water absorption
and viscosity of the flour, and volume of the baked product are ex-
amples of properties determining or relating to baking quality.

The term “quality,” as used here, makes no reference to the
nutritive value of the wheat or flour. Tests designed to measure
the suitability of a variety or kind of wheat for bread or for cakes
do not necessarily measure or compare the nutritive properties of
the two wheats or flours, or of the baked products. Flours compared
in this report have been milled, in most cases, from varieties grown
under similar environmental conditions, and it is assumed that dif-
ferences in nutritive value of the flours under comparison were very
slight, if indeed they did exist at all.

QUALITY DIFFERENCES IN HARD AND SOFT WHEATS

The two commercial classes of wheat grown in Missouri are hard
- red winter and soft red winter. The soft class has always been the
more important, comprising in past years upwards of 90 per cent of
the Missouri crop, although the amount of the hard wheat has in-
creased sharply in the past two or three years. These classes of
wheat differ in their quality characteristics, a consideration which is
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inherent in the general recommendation of wheat varieties in Mis-
souri as well as in the purpose for which the wheat may be used.
It appears pertinent at this point to review some of the generally
accepted facts about the differences in quality of these two kinds
of wheat and the flour milled from them.

Among the many properties of wheat and flour that are related
to quality, the quantity of the protein and the nature of the gluten
are of first importance. Certain specific endosperm proteins hy-
drate and form gluten when water is added. Through manipulation
the gluten is developed into a fibrous network which retains the gas
produced by the leavening agent. During the baking process the
gas expands, the gluten structure stretches and coagulates, and a
light, porous baked product is obtained. This specific property of
forming gluten is characteristic of wheat flour.

The characteristics of the gluten are inherent in the variety, al-
though these may be altered with changes in protein content when
wheat varieties are grown in different environments. The hard
wheat varieties are ideal for bread flours. The gluten from these
flours is tenacious and elastic; it absorbs large quantities of water,
and thus produces an excellent loaf of bread. Since the amount of
gluten is roughly proportional to the amount of protein, a high per-
centage of protein, by increasing the total amount of gluten in the
flour, adds to its total strength. Hard wheat flours are in general
“strong” flours. Their strength is derived both from the inherent
nature of the gluten in the hard wheat varieties and their high
protein content; the latter resulting from the environment in which
the hard wheat varieties are generally grown.

Soft wheat flours are in general “weak” flours. These flours
are weak because (1) soft wheat varieties are grown in environments
that tend to produce a lower percentage of protein, and (2) the
nature of the protein is inherently different. Soft wheat flours
absorb less moisture than hard wheat flours and they form doughs
that have a relatively weak and non-elastic gluten meshwork. As
a result, soft wheat doughs are less extensible and resilient, and thus
retain less of the leavening gas as it is produced by the action of the
yeast. Therefore, yeast breads made from soft flours are somewhat
smaller in loaf volume. On account of the low protein and mellow
characteristics of their gluten, soft wheat doughs are too weak to
undergo the machine-mixing procedures that are necessary during
modern bread-making processes. But both low protein and the deli-
cate nature of their gluten render soft wheats far better suited than
hard wheats for the production of chemically-leavened baked prod-
ucts such as cakes, cookies, crackers, and pastries.

Hard and soft wheat types are each grown in the United States
in fairly distinct geographic areas where each produces flours with
characteristic properties. For this reason, the terms “hard” and
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“soft” have come to have various meanings and are often used syn-
onymously with several different properties of these two classes of
wheat. For example, in the wheat trade these terms may connote
(a) texture of the grain, (b) color of the grain (hard textured wheats
are usually darker and more vitreous in appearance than soft
wheats), (¢) size and shape of the grain (in commercial grading size
and shape of kernel is a distinguishing feature of the variety and
the class), (d) protein content (hard wheats are mostly grown in
environments that result in high protein and soft wheats in environ-
ments that result in low protein), and (e) “strength” of gluten (most
hard wheat varieties have inherently “strong” and soft wheats in-
herently ‘“weak” gluten characteristics). Strictly, the term “hard”
applies to those specific wheat varieties which on the market will
grade as “hard red winter” or “hard red spring,*” and “soft” to
those varieties that will classify as “soft red winter” or “soft white.”
Under present systems of grading wheat, shape and appearance of
the wheat kernel and a knowledge of kernel shape characteristics of
a given variety are largely depended upon to identify and separate
commercial lots into the above classes.

In addition to the gross quality differences between wheat
classes, individual varieties of hard or soft wheat will vary in their
quality characteristics. Some varieties of hard wheat may be ex-
cellent for making bread, while others are less desirable for bread
but can be used for family flours. Certain varieties of soft wheat
may be well suited for making cake flour. Others, for example, may
be better suited for cracker dough or cracker sponge flours, or even
family flour. Herein lies the need for specific testing of individual
varieties to evaluate accurately their quality characteristics. It is
especially desirable to characterize new varieties and experimental
strains which have not previously been grown and used on a commer-
cial basis, thereby preventing release and distribution of a variety
with poor milling and baking qualities. Since Missouri soft wheats
traditionally have been excellently adapted to the production of high
quality cake flours, emphasis in variety evaluation at the Missouri
Agricultural Experiment Station has been placed on testing the suit-
ability of flours for cakes.

NEED FOR WHEAT QUALITY STUDIES IN MISSOURI

The present wheat quality studies were initiated as the direct
result of an alarming increase in the acreage of Kawvale wheat in
Missouri. The Kawvale variety, first introduced into Missouri about
1936, was high in yield and quickly became popular with the farmer.
While Kawvale originally was graded as a soft wheat, the quality
characteristics more nearly approach those of the hard wheats, thus
making it totally unsuited for the production of cake or other flours

*The durum wheats are also referred to as “hard” wheats,
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requiring a weak type of gluten. As soon as Kawvale reached the
market in large quantities, the inferior quality of this wheat for
cake flour was evident. The stability of the long standing Missouri
soft wheat market was immediately impaired.

Prior to the introduction of Kawvale into Missouri, only such va-
rieties as Fultz, Fulcaster, Michigan Wonder, Early Premium, Medi-
terranean and Dunbar had been grown. All of these possessed ex-
cellent soft wheat milling and baking qualities. There had been little
need previously for studies similar to these, since a wheat quality
problem had not existed heretofore in Missouri. It was soon learned
that there was no ready answer to the question “What constitutes
good soft wheat quality?” Even the millers disagreed on this fun-
damental question, yet all were in agreement that something must
be done to alleviate the trouble then current in order to maintain
a profitable outlet for Missouri soft wheat production. Further-
more, the evaluation of new varieties and experimental strains also
appeared to be essential since hybridization between hard and soft
wheats was being pursued extensively in the wheat improvement
program at the Missouri Agricultural Experiment Station in an ef-
fort to obtain higher yielding, more winter hardy, and disease re-
sistant forms.

Practical benefits that might result from these studies are brief-
ly: (a) development and testing of methods of evaluating soft
wheats and soft wheats varieties; (b) evaluation of currently grown
varieties in the light of these methods; (c¢) prevention of the recom-
mendation, or distribution from our wheat breeding nursery, of
strains with inferior milling quality; (d) assurance to the Missouri
farmer of a continuing market at the highest possible price through
the marketing of a product uniformly high in quality; (e) assurance
to the baker and the housewife of a plentiful supply of superior
quality cake and pastry flours.

PREVIOUS WORK ON SOFT WHEAT QUALITY

No attempt will be made here to review the voluminous litera-
ture on wheat quality. Appropriate references will be made during
the description of methods and the discussion of results. Mention
will be made at this point only of soft wheat studies from other
stations similar to those to he presented here.

Earliest work at the Missouri Station was reported by Davis
(8)* and Davis and Cline (7) on the use of Missouri soft wheat flour
for bread baking purposes. Results of these experiments indicated
that bread could be made from soft wheat flours by the housewife
with modifications in proportion of ingredients and procedure.

*Figures in parenthesis refer to literature cited, p. 37.
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The most comprehensive studies of soft wheat quality are those
being made at the Soft Wheat Quality Laboratory, Wooster, Ohio, a
cooperative undertaking between the United States Department of
Agriculture and various state agricultural experiment stations, in-
cluding the Missouri station. The results of this work have been
reported annually (5, 18, 16, 6) since its inception in 1936. The re-
search of this Federal Laboratory has served as a guide for much
of the work reported here. Close cooperation between this project
and the Soft Wheat Quality Laboratory has been maintained with
duplicates of a few of the variety samples studied here also being
included each year in the cooperative quality studies of the Federal
Laboratory for comparison of results. Milling and baking studies of
wheat varieties grown in the Western United States have also been
reported (9, 10, 3). These studies, now conducted in the Western
Wheat Quality Laboratory, Pullman, Washington, are similar to the
studies conducted at Wooster on soft red winter wheats.

In addition to these Federal-State cooperative studies on wheat
quality individual baking studies on soft wheats have been reported
from Maryland (12), Montana (20), and Ohio (4). The Maryland
studies were with soft red winter varieties, and the Montana report
was on white wheats. The Ohio study dealt primarily with influence
of climate, soil and fertilizers upon the quality of soft wheat, but
variety studies were also included.

A preliminary report on the Missouri studies was made pre-
viously in Missouri Agricultural Experiment Station Bulletin 487
(19).

LOCATION OF TESTS WHERE WHEAT VARIETIES WERE GROWN

The wheat variety samples studies here were obtained from ex-
perimental yield test plots grown on the Agricultural Experiment
Station farms at Columbia, Sikeston, Lathrop, and Elsberry, Mis-
souri.

The main group of varieties came from Columbia each year
during the period 1941 through 1947, except in 1942. In the latter
season rain prevented seeding the Columbia plots and only wheat
from Sikeston was used. Beginning in 1944, duplicate samples from
Columbia and Sikeston were milled in order to study the quality of
wheat varieties grown under different environments. These environ-
ment studies were continued in 1945 and again in 1947 with samples
from both Sikeston and Lathrop in addition to the Columbia samples.

In 1947 grain from Columbia, Sikeston and Lathrop was com-
posited and the composite milled and studied for quality in compari-
son with the same variety grown at each separate location. It ap-
peared that the composite offered a good means of studying quality
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of a variety growing at several locations and reduced the total num-
ber of samples to be tested. Use of the composite made it possi-
ble to test a larger number of varieties without increasing the total
number of samples. Beginning in 1948, a composite, made by mixing
equal amounts of grain grown at Columbia, Sikeston, Lathrop, and
Elsberry, was used except for three varieties grown only at the Sikes-
ton Station.

VARIETIES STUDIED

A total of 33 varieties and experimental strains have been
studied for milling and baking quality. These represent (a) standard
varieties grown commercially in Missouri, (b) standard varieties
grown in other states which are being tested in Missouri to learn
about their adaptation and quality under our environment, and (c¢)
new experimental strains which are being tested to determine their
possible usefulness as varieties.

Only three varieties, Early Premium, Clarkan, and Kawvale, have
been grown at all of the locations in each season. They were selected
as checks with which all other varieties and selections could be com-
pared. From previous experience by Missouri millers, as well as
limited tests at the Soft Wheat Quality Laboratory prior to the ini-
tiation of this project, it was known that Early Premium was a soft
wheat with excellent cake baking qualities while Kawvale was inferi-
or for this purpose. Information at that time also indicated that
Clarkan was intermediate in quality to Early Premium and Kawvale.
It thus appeared that these three varieties would give a wide range
in quality and were admirably suited for use as check varieties.
Experiments reported here have demonstrated these varieties to be
an excellent choice for this purpose.

Most of the other varieties and experimental strains have been
included only for limited periods. If either their field performance
or quality were unsatisfactory, they were immediately dropped from
the tests and new strains substituted in their place. Since most of the
strains were grown in a limited number of seasons, their quality
characteristics can best be appraised by comparison with the quali-
ty characteristics of the three check varieties grown at the same
location and in the same season. All of the varieties and strains are
soft red winter wheats, except Pawnee and Triumph, two hard
red winter varieties which are grown commercially in some areas of
Missouri, and Forty Fold, a white wheat which was tested in 1943.

In these studies standard commercial varieties of known milling
qualities have been freely used, since the learning of simple methods
whereby good milling varieties could be easily distinguished from
poor varieties was one of the original objectives of this research.
Future studies will be more generally limited to comparisons of new
experimental strains with a few standard commercial varieties whose
quality characteristics have now been well established.
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MILLING OF WHEAT SAMPLES

When this project was initiated, it was planned to have the
wheat samples milled by the Soft Wheat Quality Laboratory or a
suitable commercial laboratory. Labor shortages during the early
years of the war period made it necessary to engage the service of
several different laboratories in order to mill the samples. Milling
records and procedures on most of these early samples are incom-
plete. In 1941 the milling was performed by the Soft Wheat Quality
Laboratory on a Buhler mill. Information accompanying the sam-
ples states: “The first and second break streams and first and
second reductions were blended. The blended flours were then re-
bolted through a 14XX silk. The ‘throughs’ were bleached to a
pH of 5.0-5.2 using Beta Chlora.”

In 1942 and 1943 the samples were milled by the Department of
Milling Industry, Kansas State College. A Buhler mill was used and
the procedure was similar to that outlined by the Soft Wheat Quality
Laboratory in 1941. Flours were bleached to a pH of 5.0-5.2 with
Beta Chlora. The 1944 samples were milled on an Allis mill in the
laboratories of the Commander-Larabee Milling Company, Kansas
City, Missouri. The 1945, Lathrop, Missouri samples were milled
by the Kansas Flour Mills Company in their Kansas City Labora-
tory. “Straight” flours (unbleached long patents) were obtained
on certain varieties in 1943 and 1944 in addition to the 70 per
cent patent flours.

Samples from Columbia and Sikeston in 1945 and all samples in
later years have been milled by the experimental laboratories of the
Scott County Milling Company, Sikeston, Missouri on an Allis mill
The milling procedure, outlined by Lyman Bowman, Jr., is as follows:

“The wheat is cleaned on a milling separator and scoured. For
correct tempering, moisture is determined on the dry wheat and suf-
ficient water (less 30 ml.) added to 4000 grams of the cleaned wheat
to raise the moisture to 14.5 per cent on the soft type wheats, and
to 15.0 per cent on the hard wheats or flinty type soft wheats.
After standing 24 hours at 80-85 degrees Fahrenheit, 30 ml. of water
are added and the wheat scoured again. Two lots of 1750 grams are
weighed and ground separately on the breaks as the sifter will not
handle the entire sample. The flow sheet (Fig. 1) shows where the
stock from each separation goes. As much stock as possible should
be made to go through the 70 GG (third middling) on the breaks
sizing, and first and second middlings. This stock is so large that
it must be divided before the sifter will bolt properly.

“The flour from the third middlings and the fourth middlings
are kept separate until the weights of all the flour are determined.
All the third middlings flour goes into the 70 per cent patent unless an
excess is available, in which case the excess goes into the cutoff.
If it is necessary, part of the fourth middling is used to obtain the
70 per cent patent.
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Figure 1.—Mill flow sheet showing the milling procedure used by Mr. Bow-

man on an Allis experimental mill, Scott County Milling Co., Sikeston, Missouri.
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“The ‘patent’ and the ‘cutoff’ are then rebolted through a 10XX
flour silk.”

The 70 per cent patent flour obtained by the above milling pro-
cedure is bleached and used in determinations of viscosity, mixo-
gram area, and in cake-baking tests. Three parts by weight of the
“cutoff” are mixed with seven parts of “unbleached patent” to make
what is called a “straight” flour. The “straight” flour is used in
determinations of viscosity and mixogram area and for the baking
of cookies.

Flour yields on samples milled by the Scott County Milling
Company have been calculated by dividing the total flour produc-
tion (70% patent + 30% cutoff) by the total out run (flour —+
shorts + bran).

BLEACHING OF FLOUR SAMPLES

Flour samples studied during the years 1941 through 1945 were
bleached by the laboratory performing the milling operation as out-
lined above. Since 1946, the patent flours used for viscosity, mixo-
gram and cake-baking studies were bleached by the Department of
Home Economics to a pH of 5.1 to 5.2 using chlorine. An experi-
mental bleacher obtained from the Wallace and Tiernan Sales Cor-
poration was used for this purpose.

QUALITY TESTS ON THE WHEAT GRAIN

Test weight, pearling-index, protein, ash and moisture determi-
nations have been made on the wheat samples studies here. Methods
for each are described briefly.

1. Test-weight—The test-weight of all samples has been de-
termined using standard weight-per-bushel equipment and procedures.
Samples were recleaned in a small “Clipper” cleaner before test-
weight determinations were made.

2. Pearling-index—The pearling-index was determined by using
a Strong-Scott barley-pearler similar to the methods outlined by
Taylor, Bayles, and Fifield (22). For these tests a 10 x 10 mesh
bronze wire Tyler screen with .041 inch diameter was used. A
charge of 10 grams of grain was run for two minutes with a machine
speed of 1150 R.P.M. In 1946 and succeeding years the speed of
the barley pearler was increased to 1435 R.P.M. to increase the
severity of the pearling. The pearling-index is expressed as the
per cent pearled off by this procedure.

3. Protein, Ash and Moisture—Protein, ash and moisture de-
terminations have been made according to standard methods out-
lined by the American Association of Cereal Chemists (23). Analy-
ses of samples prior to 1945 were made by the Department of Agri-
cultural Chemistry, University of Missouri. Since 1945 all analyses
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have been made by the experimental laboratory of the Scott County
Milling Company. Protein analyses have been made of all wheat sam-
ples. Ash analyses were run on samples for the years 1941 through
1944, and on the Lathrop samples in 1945. In later years wheat ash
composition has not been determined. Results reported here have
been corrected to a 14 per cent moisture basis.

DESCRIPTION OF QUALITY TESTS ON THE FLOUR SAMPLES

The quality tests on the flour samples were used to measure the
adaptability of various varieties of wheat for culinary purposes.
These tests included protein, ash and moisture analyses of the flour,
mixogram areas, viscosity values and baking tests with both cakes
and cookies. Procedures are briefly deseribed here.

1. Protein, Ash and Moisture—Protein, ash and moisture de-
terminations on the “70 per cent patent” and the “cutoff” flours
have been made according to standard methods by the Department
of Agricultural Chemistry, University of Missouri and the experi-
mental laboratory of the Scott County Milling Company, Sikeston,
Missouri, as reported for the wheat samples. Protein and ash analy-
ses were made on the 70 per cent patent flour before it was
bleached. Analyses of the ‘“straight flour” were calculated accord-
ing to the amounts of “70 per cent patent” and “30 per cent cutoff”
that were mixed. All percentages have been corrected to a 14 per
cent moisture basis.

2. Mixogram Area—Mixogram areas have been determined on
straight flour and bleached 70 per cent patent flours using a National
micro-recording dough mixer (Swanson 21). The mixogram curves
were made using 35 grams of flour on a 14 per cent moisture basis,
plus 54 per cent constant moisture absorption, with the machine
operating at 86 R.P.M., a spring tension of 8, temperature at 80
degrees Fahrenheit, and a mixing time of seven minutes. The area
under the curve is measured with a planimeter and reported as square
centimeters according to the method outlined by Morris, Bode, and
Heizer (17). Two mixogram curves were run on each flour sample
and the average is reported here.

3. Viscosity Values—Viscosity values have been obtained from
straight flours and bleached 70 per cent flours using the MacMichael
viscosimeter according to the method “Viscosity of Acidulated Flour
Suspensions” as outlined in Cereal Laboratory Methods (23, p. 105).
The procedure differed here from that described in that the quantity
of flour was computed on a two-gram, moisture-free protein basis.
The flour water suspension was digested for one hour. At the end
of the digestion period a normal strength solution of lactic acid was
added in increments of 1 ml., 2 ml., 2 ml., and 2 ml. (total of 7 ml.).
After each addition of acid, the mixture was stirred, the swinging
dampened, and then viscosity values were read. Duplicates were re-
quired to check within 2 degrees or the test was repeated.
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4. Cooky Baking Tests—The cooky baking test originally used
was similar to that outlined by Bayfield, et al. (5) in the 1937
report of the Soft Wheat Quality Laboratory, and by Hanson (11)
In the 1941-42 report. Since 1947 the following formula has been
used:

Ingredients Grams

Flour 225 (14% moisture basis)
Sugar 135

Hydrogenated fat 67.6

Salt 25

Sodium bicarbonate 2.3

Ammonium bicarbonate 8 B

Dry skim milk 6.8

Water 01.8 (plus water correction)

The sugar, shortening and soda were creamed for 3 minutes
and 25 seconds, in a Hobart Model No. C 210 mixer set at speed 2.
The dry skim milk was mixed thoroughly with the water. The salt
and ammonium bicarbonate were dissolved in the skim milk sus-
pension and this mixture was added gradually to the creamed sugar-
shortening mixture during 1 minute of mixing at low speed. The
batter was scraped down and mixing was continued 1 minute and 8
seconds at speed 2. The entire quantity of flour was added and mixed
in for 2 minutes at low speed. (The machine was stopped and the
dough was scraped from the sides of the bowl after each 145 minute
of mixing). The cooky dough was removed from the mixer, divided
into six portions and placed at well-spaced points on a metal cooky
sheet (834" x 1334"” x 7 mm. in height). For rolling, the cooky
sheet was placed in a specially designed wooden gauge to control
the thickness of the dough (7mm.). After rolling, the cookies were
cut with a cutter 6 em. in diameter. Scraps of dough were carefully
cut with a knife and then removed from the cooky sheet, thus leaving
the cut cookies intact and ready to be baked. The cooky sheet was
lifted from the wooden gauge and the cookies were baked in an elec-
tric rotary Despatch oven. at a temperature of 400°F for 10 minutes.
After baking, the cookies were removed from the baking sheet and
left to cool 1 hour at room temperature. Total diameter and total
thickness of a sample of six cookies were then measured. The cooky
spread factor (diameter of 6 cookies) was computed according to

(thickness of 6 cookies)
the method of Bayfield et al. (5).

Unbleached “straight” flours were used for the cooky baking
tests in 1943 and 1944. Since 1945 straight flours have been prepared
by mixing 7 parts by weight of “70 per cent patent” flour (un-
bleached) with 3 parts of the “cutoff.”
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5. Cake Baking Tests—White cakes were baked from all of the
wheat variety samples in order to determine the suitability of each
variety for cake flours. Bleached, “70 per cent patent flours” were
used for the cake baking tests. Several different types of cakes
and formulas were tested during the first years of this investigation.
Since 1945 the cake baking test has been standardized, using the fol-
lowing white cake formula®:

Ingredients Method
187.5 g. cake flour Cream in mixert for 5 minutes. (Set
101.2 g. high ratio shorten- mixer at speed 2. Mix 1 minute and
ing scrape down; repeat after each min-

ute of mixing).

82.5 ce. milk Mix thoroughly and sift together the
243.7T g. sugar sugar, salt and baking powder. Add
6.7 g. salt this mixture and the milk to the flour
11.2 g. baking powder fat mixture and mix for 5 minutes.

(Set mixer at speed 1, mix 1 minute
and then scrape down; repeat after
each minute of mixing.)

112.5 g. egg white Add vanilla to milk. Add !4 the egg
112.5 cc. milk white and % the milk to the cake
1 teaspoon vanilla batter and mix until smooth. Add

remainder of egg white and milk and
continue mixing with mixer set at
speed 1, for 5 minutes. (Mix batter
1 minute and then scrape down; re-
peat after each minute of mixing).

The cake batter was weighed into two types of pans; round lay-
er cake pans (7" in diameter and 14" deep) and loaf cake pans
(744" x 314" at top, 61" x 234" at bottom, and 21," deep). The
cakes were baked in an electric rotary Despatch oven at 360°F. until
the cakes would spring back when touched lightly with the finger.
The time varied slightly ranging from 27 to 31 minutes. After cool-
ing, the cakes were wrapped in waxed paper and stored at room tem-
perature. The following day the cakes were scored and tested.

INGREDIENTS

Egqg Whites: Special effort was exerted to obtain uniform in-
gredients. Fresh frozen egg whites were purchased from the same
source in 30-pound lots. The frozen egg whites were divided into

*This formula was obtained from Lowell Armstrong, Ballard & Ballard Co.,
Louisville, Eentucky.
+A Hobart “Kitchen Aid” household mixer Model No. 38.
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aliquot portions for each test series. For each series of cake tests
frozen egg whites were first defrosted in tightly closed tin containers
at room temperature. Before weighing aliquot samples for each
cake, the composite sample was mixed thoroughly.

Shortening: The same well-known brand of hydrogenated short-
ening was used throughout. Sufficient quantity of shortening for
an entire series of cake tests was purchased at one time. The short-
ening was stored at room temperature.

Milk: The same brand of evaporated milk was used throughout
these tests. For each series of cakes a composite sample of milk was
prepared by diluting the evaporated milk with an equal portion (by
measure) of water.

Baking Powder: Different types of baking powders were used
in preliminary baking tests. Since 1943, however, the same standard
brand of combination baking powder has been used exclusively.

Control Flour: A standard brand of commercial cake flour was
employed as a standard reference flour. A quantity sufficient for all
of the cake baking tests each year was purchased at one time. All
of the flour was mixed thoroughly to form a composite sample and
thus to eliminate variation in the control or reference flour.

Procedures: All ingredients were brought to room temperature
(21 to 25°C) before the cakes were combined. The room temperature
varied ranging from 21 to 25°C during the mixing process. At the
beginning of the investigations, ten replicate cake-baking tests were
made from each test flour. The results of these studies showed that
when using the white cake formula, procedure variations between
flours could be reproduced quite accurately and variations within lots
were nominal. Hence, in 1944 and during subsequent years the num-
ber of cake baking tests for each sample of flour was reduced to two.

Cake Volume: The index of volume of each layer cake was meas-
ured according to the procedure described by Halliday and Noble
(Food Chemistry and Cookery, p. 109). The index of volume read-
ings were recorded as square inches.

Breaking Angle: The device used to gauge the thickness of cake
slices for the breaking angle test is shown in Figure 2. The breaking
angle apparatus is illustrated in Figure 3. The breaking angle rep-
resents the number of degrees registered on this apparatus when a
standard one-inch slice began to break.

Compressibility Tests: The compressibility test represents the
depression made in a slice of cake one-inch thick with the pressure of
a 100-gram weight. Compressibility measurements were made when
using the apparatus appearing in Figure 4. A cylindrical cutter 2%
inches in diameter was used to cut a uniform section from slices of
cake cut one-inch thick. This section was placed on the platform,
and the platform was then adjusted in height until the top of the
slice of cake just touched the depressor. A 100-gram weight rests
in the right scale pan and a chain weighing exactly 100-grams rests
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Figure 2.—Cutting a one-inch slice of cake to measure breaking angle and
compressibility.

Figure 3.—Breaking angle is measured Figure 4.—The compressibility test
as the number of degrees at which the measures the depression made by a 100-
one-inch slice of cake begins to break. gram pressure into a one-inch slice of

cake and is registered by the deflection
of the needle on a millimeter scale.

in the left scale pan. The chain is slowly lifted out of the scale pan,
lowering the 100-gram weight onto the cake gradually. The deflec-
tion of the needle, as the depression is made in the cake, is registered
on a millimeter scale. These values are read and recorded as the
compressibility.

Each cake was evaluated and scored individually by four mem-
bers of the staff of the Department of Home Economics. The four
individual scores were averaged and cake scores as reported here rep-
resent the mean value.
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RESULTS OF QUALITY TESTS ON THE WHEAT GRAIN

Tests, using the wheat grain, that measure or reflect the milling
and baking properties of the wheat and flour are limited in number
and application. In these studies test-weight, ash and protein of the
wheat grain and pearling-index have been used. The results are
described briefly.

1. Test-weight—Test-weight has long been considered an index
to flour yield (Bailey 2). Where comparisons are made within a
rather homogeneous lot of wheat, test-weight, being a measure of
kernel plumpness, does reflect flour yield. But where comparisons
are being made between varieties grown under similar conditions
and the difference in test-weight is primarily an inherent varietal
characteristic, it does not follow necessarily that test-weight differ-
ences will be reflected in the flour yields. For example, the average
test-weights of the three check varieties for the vears 1946 through
1948, as reported in Table 4 are Early Premium, 58.2 lbs., Clarkan,
60.5 Ibs. and Kawvale, 57.4 lbs. Average flour yields of the same
wheat samples (Table 21) are Early Premium, 72.24 per cent, Clark-
an, 68.65 per cent, and Kawvale, 72.86 per cent. Clarkan, which has
the highest test-weight, has the lowest flour yield.

Neither can test-weight be used as an index to milling and bak-
ing quality since Early Premium, which will be shown to be su-
perior to both Clarkan and Kawvale, averaged 2.3 pounds per bushel
less than Clarkan and averaged only 0.8 pounds above Kawvale,
a much inferior milling wheat. Wheats high in test-weight will be
plump and well-filled. Thus test-weight does relate some useful
information. But it gives no information as to the nature of the
gluten and can therefore serve only as a supplementary test which re-
flects market grade of the wheat rather than baking quality of the
flour.

2. Pearling-Index—The pearling-index of each wheat sample
studied is reported in Table 5. This test has been extremely use-
ful in separating hard-textured and inferior baking strains from soft-
er and superior strains, as may be illustrated by comparison of the
pearling-index of the three check varieties. The average index for
the 14 samples of each are Early Premium, 39.1 per cent, Clarkan,
32.3 per cent, and Kawvale, 24.3 per cent. These results rate the
check varieties in the same order as do the actual baking tests. A
comparison of other varieties with the check varieties is of interest
here. Pawnee and Triumph, hoth hard wheats, have low pearling-
indexes as do W5220, Fulcaster x Early Premium selection, and Coker
Hardired. Varieties with high pearling-indexes include Forty Fold
(a white wheat), W5488, and Vigo. All of the latter will be shown
to have excellent soft wheat milling and baking properties.

The relation between kernel texture as measured by the pearling
test and the nature of the gluten is not clearly understood. But this
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test has proven to be useful in obtaining information on probable
quality without actually milling the wheat. It has proven to be a
useful test for the wheat breeder who wants preliminary informa-
tion on a large number of wheat strains quickly, and where the
quantity of the seed is generally limited.

3. Whent Ash—Ash analyses were obtained on the wheat sam-
ples studied in the years 1941 through 1944 and the samples from
Lathrop in the 1945 season. These are given in Table 6. Ash an-
alyses of the wheat grain were then discontinued inasmuch as they
were not giving information useful in evaluating quality differences
between the wheat varieties.

4. Wheat Protein—Wheat protein analyses have been made on
all samples studied and are recorded in Table 7. Strength in oth-
erwise uniform lots of wheat increases with protein content. Protein
analyses are therefore useful to the wheat trade for evaluation of
gross strength. It is less useful here, where individual varieties
grown under similar soil and climatic conditions are being compared,
because of the small protein variations. The average protein con-
tent of the three check varieties grown in the 14 tests during the
eight-year period were: Early Premium, 9.96 per cent, Clarkan,
10.49 per cent, and Kawvale, 10.09 per cent. Ifarly Premium dif-
fered from Kawvale by only 0.13 per cent, yet it was greatly su-
perior to Kawvale in soft wheat milling and baking properties. Clark-
an, intermediate in milling and baking properties, exceeded the other
checks in protein content. By inspection of the data in Table T,
it may easily be observed that protein differences between locations,
and especially between seasons, greatly exceeded differences between
varieties grown in a similar environment, a fact that has long been
known.

RESULTS OF QUALITY TESTS ON FLOUR

The results of the quality tests on the flour are presented here
briefly. In these studies ash and protein analyses of the flours, mixo-
gra:;': areas, viscosity values, and cooky and cake baking tests were
made.

1. Ash Analyses—Ash analyses of the straight flours are pre-
sented in Table & and analyses of the 70 per cent patent flours in
Table 9. These analyses are not especially useful here in evaluating
flour quality, since (a) the ash percentages in the flours do not fol-
low the pattern of quality established by the baking tests or other
well established criteria such as pearling index or mixogram area,
(b) the ash content varies greatly in the flours grown in different
seasons and at different locations, and (c¢) since uniform milling
procedures were not available until 1945, the ash content fluctuates
with the variations in milling.

If only the analyses of the three check varieties, Early Premium,
Clarkan, and Kawvale, are examined, it will be seen that a definite
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relation is established between ash analyses and known baking per-
formance. These three varieties were grown in each season and at
each location. With one exception only, Early Premium, a superior
quality soft wheat, was lowest in ash content, and in every case the
inferior Kawvale was highest in ash content. But this relation does
not hold throughout the other variety samples analyzed. For ex-
ample, Mediterranean and Forty Fold, high quality soft wheats, have
very high ash contents, while Triumph, a hard wheat variety, has a
rather low ash content. Pawnee, also a hard wheat, is intermediate
in ash content. Ash content in a flour is generally regarded as an
index to the grade of the flour (2, 13). The impairment in baking
quality of flour with high ash generally results, however, from less
refinement in the milling and the inclusion of less desirable fractions
in the flour, rather than to the presence of the higher ash content
itself. The latter has been suggested to the writers by several soft
wheat millers as the reason for the high ash content of the experi-
mentally milled Kawvale flour. The straight flours reported here
were higher in ash than the 70 per cent patent, as would be expected.
The straight flours include more of the outer endosperm which has
been shown by Morris et al. (15), and others to contain a higher
percentage of ash than does the center of the kernel.

2. Protein Analyses—The protein analyses of the straight flour
samples are reported in Table 10 and protein contents of the 70 per
cent patent flours in Table 11. Comparisons of protein content can
only be made where the wheats have been grown at the same location
and in the same season. Within each of the groups of varieties grown
under similar environmental conditions, the variation in protein is
small, and such variation as does exist is not necessarily related to
the known baking performance of these varieties. For example, in
the check varieties the average protein content of Kawvale exceeds
that of Early Premium by only 0.35 per cent. Clarkan which is in-
termediate in baking performance has a higher average protein con-
tent than either Early Premium or Kawvale. Other varieties have
not been carried through a sufficient number of seasons to permit
similar comparisons.

Protein content is important as a measure of gluten strength
(2, 13) insofar as it indicates the quantity of gluten present in the
flour. It does not give any information regarding the quality of the
gluten. In comparing varieties grown in similar environments, and
therefore similar in protein contents, other tests must be used to
measure differences in strength due to protein or gluten quality.

It will be noted in the data here that protein content of the
straight flours is higher than that of 70 per cent patent flours from
corresponding wheat samples. This agrees with the report of Morris,
Pascal and Alexander (15) and others that the protein concentration
in the wheat grain is greater in the peripheral zones and that the
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more desirable mill streams produce flour with the lowest protein
content.

3. Mixogram Areas—The use here of mixograms for the evalu-
ation of gluten characteristics in soft wheat varieties has followed the
procedures outlined by Morris, Bode, and Heizer (17). The mixo-
gram areas for the straight flours are reported in Table 12 and for
the 70 per cent patent flours in Table 13.

The check varieties may be ranked in quality by comparison of
the average mixogram areas. These are as follows (70 per cent
patent flour): Early Premium, 57.18 sq. cm., Clarkan, 68.36 sq.
cm., and Kawvale, 69.79 sq. ecm. The mixogram areas indicate Early
Premium to be superior to Clarkan, and Kawvale, since small mixo-
gram area is associated with weak gluten. They do not show as wide
a differentiation in quality between the two latter varieties as does
the pearling-index, viscosity values, or the cooky and cake baking
tests. Other varieties and strains which compare favorably with
Early Premium by this test are Fulcaster, Fairfield, W5488 White
Federation x Early Premium, W5590 Kawvale x Early Premium,
CI 12454, Vigo, CI 12530, and Butler. Varieties and strains which
have undesirable soft wheat gluten characteristics by this test are
W5220 Fuleaster x Early Premium, Mediterranean, W5400 Kaw-
vale x Currell?, W5477 Purplestraw-Chinese-Michigan Amber, Mo-
king, Coker Hardired, Triumph and Royal.

A comparison of straight and 70 per cent patent flour mixograms
is made in Figure 5. Straight flour mixograms rank the varieties
in a similar manner to the 70 per cent patent flour, although the in-
dividual values are somewhat higher. This might be expected since
the protein content of the straight flours is higher than in the 70
per cent patent flours. Morris (14) has shown that mixogram areas
increase with flour protein percentages and in reports of the Fed-
eral Soft Wheat Laboratory for 1946, 1947, and 1948 (16, 6), mixo-
gram areas have been calculated to a constant 9 per cent protein
basis by using a family of protein-area regression curves. In the
data presented here, mixogram areas for the various varieties and
strains can be compared only to check varieties grown under simi-
lar conditions, since there is a wide variation in areas for any variety
in different seasons and locations. The characteristics of the curve
for each variety remain relatively constant in succeeding years and
at different locations as illustrated in Figures 8, 9, and 10.

4. Viscosity—The viscosity values of acidulated flour water sus-
pensions have been determined and the results for the straight flours
are reported in Table 14 and for the 70 per cent patent flours in Table
15. A rather wide spread in the three check varieties is observed
in the 70 per cent patent flour, ranging in value from 95° Mac-
Michael in Early Premium to 138° in Kawvale. Clarkan was even
lower than Early Premium, averaging 88° in the fourteen samples.
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Figure 5.—Comparison of mixograms from 70 per cent patent flour and
straight {lour. (All varieties were grown at Sikeston in 1945).

Other varieties with low viscosity values are Michigan Wonder,
Fulcaster, W5400 Kawvale x Currell?, W5477 Purplestraw-Chinese-
Michigan Amber, CI 12454, Vigo, Coker Redhart, CI 12530 and
Butler. Varieties and strains with high viscosity values in addition
to Kawvale are W5220 Fulcaster x Early Premium, W5254 Kaw-
vale x Early Premium, W5478 Purplestraw-Chinese-Michigan Amber,
Pawnee, Coker Hardired, Triumph and Royal.

As with mixogram areas, viscosity increases with protein con-
tent (14). To compensate for protein differences in the samples,
the quantity of flour used here was adjusted to a two-gram protein,
moisture-free basis. This method was suggested as being more de-
sirable for measuring differences in the strength of flours of different
varieties. The straight-flour viscosity values are considerably larger
than for the 70 per cent patent flour. This may be expected with the
higher protein percentage. Considerable variation is apparent in the
viscosity values for the 70 per cent patent flour. Two factors perhaps
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contribute to these variations in addition to the varietal differences:
environmental influences and variability in milling procedure. It may
be noted that there is less variability in the three check varieties
after 1945 with the adoption of uniform milling procedures.

5. Cooky Spread Factor—The cooky spread factors (diameter
6 cookies/thickness 6 cookies) are reported in Table 16. This test
is believed to be a good measure of soft wheat baking quality. Va-
rieties with satisfactory baking qualities will show a greater spread
factor than poorly adapted varieties. This may be observed by com-
paring the data for the three check varieties. In eleven comparisons
Early Premium has an average spread factor of 8.08, while Clarkan
averaged 7.81 and Kawvale 7.37. Typical differences are illustrated
in Figure 6. Other varieties with favorable spread factors are Ful-
caster, Fairfield, Dunbar, Wabash, Forty Fold, W5253 Kawvale x
Early Premium, Wb5400 Kawvale x Currell?, W5488 White Feder-
ation x Early Premium, W5590 Kawvale x Early Premium, CI 12454,
Vigo, CI 12530, Butler and Royal. Varieties distinctly unsatisfac-
tory on the basis of the cooky spread factor, in addition to Kaw-
vale, are W5477 Purplestraw-Chinese-Michigan Amber, W5478 Pur-
plestraw-Chinese-Michigan Amber, and Coker Hardired.

The cookies used in this test are baked from straight flour. It
is believed that this may be more useful in measuring varietal dif-
ferences than would be the baking of cookies from patent flours in
which only the more favorable fractions of the wheat kernel are re-
tained. The rating of the various flours in this study by the cooky
test is similar to previously known performance of the commercial
varieties and to the rating of experimental strains by other tests
made here. A comparison of cookies baked from several varieties
dyring the years 1945 to 1948 is made in Figures 11, 12, and 13.

6. Cake Baking Tests—From the cake baking tests, data were
obtained on volume (Table 17), breaking angle (Table 18), compressi-
bility (Table 19), and baking score (Table 20). These will be dis-
cussed separately. '

a. Volume—The determination of volume of the baked cakes
has proven to be the most useful and satisfactory test used in these
studies for the determination of soft wheat quality. Flours from va-
rieties known to be excellent in baking quality are readily dis-
tinguished from inferior flours by the use of the modified Lowell
Armstrong formula. In these tests only two flours have been rated
superior to the Early Premium check variety, Michigan Wonder
(one season’s results only) and W5253 Kawvale x Early Premium.
Several varieties and strains have given cakes with volumes closely
approaching that of the Early Premium variety, notably W5488
White Federation x Early Premium, Fairfield, Mediterranean and
Vigo. Clarkan has been intermediate and Kawvale inferior with
respect to volume. Varieties which have given smaller volumes than
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Kawvale are W5477 Purplestraw-Chinese-Michigan Amber, Coker
Hardired and Triumph, while Pawnee, Royal and Coker (Gemein-
hart) have barely exceeded the volume of the Kawvale variety. A
comparison of cross-sections of cakes baked from the three check
varieties is shown in Figure 7. Cross-sections of a large number of
cakes baked from different varieties during the years 1945 to 1948
are shown in Figures 14, 15, and 16.

v S ST R VA FUNP RS SN SN S - e e T
Early Premium
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Clarkan
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Kawvale

Figure 7.—Comparison of center slices of cakes baked from Early Premium,
Clarkan, and Kawvale varieties of wheat.
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b. Breaking Angle—The breaking angle is the angle at which
the slice of cake begins to break. This test was set up to see if it
were possible to distinguish cakes that were moist, tender, and pos-
sessing good eating qualities from cakes dry and less desirable. It
has not proven especially useful. The range in values here is from
11 to 21, although most frequent occurring values are 15 to 17. The
values obtained do not appear to differentiate between the good and
poor varieties as established here by other tests.

¢. Compressibility—Compressibility is a measure of the firm-
ness of the texture in the cakes. It was thought that if flours from
certain varieties produced cakes that were light in texture, in con-
trast to a firm or heavy texture from flour of other varieties, that
this difference could be measured by the compressibility test. In-
sofar as the check varieties are considered, this has not been the
case since the average differences between the Early Premium and
Kawvale varieties have been only 0.2 mm. (arbitrary scale, Fig.
4). While varieties have shown differences in compressibility from
yvear to year, the results have not been consistent with such well
established measures of quality as the mixogram areas or baking
tests.

d. Baking Scores—The baking scores are arbitrary values as-
signed on the basis of flavor, texture, grain, volume, moisture and
general appearance of the cakes. On the basis of baking score,
cakes baked from Early Premium have consistently been given the
highest score, cakes from Kawvale a low score, while cakes from
Clarkan are intermediate although closer to the scores of the Early
Premium than to the Kawvale cakes. Other varieties which have
generally produced high scoring cakes are Fairfield, W5253 Kaw-
vale x Early Premium, W5488 White Federation x Early Premium,
Vigo and Butler. Varieties with low scoring cakes in addition to
Kawvale are Pawnee, Coker Hardired, and Triumph. Rating the
cakes by the baking score has approached very closely the ratings by
volume measurement; while the baking score gives overall consider-
ation to more characteristies than volume, it is a subjective measure-
ment and therefore less accurate than volume measurements.

FLOUR YIELDS

Information on flour yields were obtained from the milling lab-
oratories in 1942, 1944, 1945 (Lathrop samples only) and 1946 to
1948. The 1942, 1944 and 1945 (Lathrop) samples were each milled
by separate laboratories and show considerable variation. The flour
yields for the years 1946 to 1948 were obtained by uniform milling
procedures and more accurately reflect the comparative yields of the
varieties and strains being tested. Only the yields for the three lat-
ter years will be considered here. They are reported in Table 21.

In comparing the three check varieties, it will be noted that
Clarkan has uniformly given the lowest flour yields, averaging 68.65
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per cent as compared to 72.24 per cent for Early Premium and 72.86
per cent for Kawvale. This low flour yield from Clarkan has been
observed in commercial mills and, according to Mr. Bowman, “results
from a thick bran and fibrous endosperm which makes it difficult
to bolt out the flour.” Other varieties and strains which have given
low flour vield are W5400 Kawvale x Currell* selection and CI 12454
Trumbull-W38-Fultz-Hungarian selection. High flour yields have
been obtained from W5254 Kawvale x Early Premium selection and
Coker Hardired.

High flour yield is a desirable characteristic in a wheat variety
and increases the value of that wheat. In the above samples (1946-
1948) it would have required 14.5 pounds more wheat of the Clarkan
than of the Missouri Early Premium variety to mill 200 pounds of
flour. This is an important economic consideration to the miller.
While flour yield is a distinctive milling characteristic it does not
necessarily reflect baking quality of a wheat variety, as illustrated
by the higher yield of flour from Kawvale than from Early Premium.

VARIETY COMPARISONS FOR THE YEARS 1945 TO 1948

A primary objective of these studies was to characterize and
evaluate the quality of standard wheat varieties grown commercial-
ly in Missouri and of new experimental strains being developed and
tested in the wheat breeding nursery. These varieties and new strains
can best be characterized by comparing them with the performance
of varieties with known quality characteristics that were grown
under similar environmental conditions. Early Premium, Clarkan
and Kawvale have been used as the standards of comparison here.
The average performance of these varieties for the years 1945 to
1948 is given in Table 1.

TAELE 1--QUALITY CHARACTERIZATION OF
EARLY PREMIUM, CLARKAN, AND KAWVALE VARIETIES
OF WHEAT DURING THE YEARS 1945 THROL THF.GUGH 1948. (TOTAL OF 8 COMPARISONS)

" Mixogram-area Visl:c:si
Pearling 0% Cooky Cake Baking Flour
index  straight patent straight* l:’]Jr.!.tntmt factor volume score yield**

Variety % sq. cm. sq. cm. °MacM “MacM  d/t sq.in. % %
Early

Premium 41.9 64.73 54.56 155 87 7.98 10.36 94.56 72,24
Clarkan 34.0 79.31 64,49 130 7 T.86 10.08 93.86 68.65
Eawvale 26.2 74.16 63.59 150 143 T7.49 8,12 81.84 72.B6

* 1947 and 1948 only.
** 1946, 1947, and 1948,

The tests that have proven most useful in differentiating quali-
ty differences between varieties grown in similar environments have
been pearling index, mixogram area, viscositv, cooky factor, cake
volume, and baking score. These together with flour yield are used
as the basis for comparisons here. Early Premium was superior to
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both Clarkan and Kawvale in every respect except viscosity and flour
yvield. Kawvale was inferior to the other varieties in all respects
except mixogram area, straight flour viscosity and flour yield.
Clarkan was intermediate in pearling index, cooky factor, cake vol-
ume, and baking score, inferior to Kawvale in mixogram area, and
superior to Early Premium in viscosity values. In flour yield Clark-
an was considerably lower than the other varieties.

These comparisons of the three check varieties agree with in-
formation from commercial sources regarding their utilization. Early
Premium has always proven superior as a cake flour. Clarkan is ac-
ceptable for that purpose and will produce cakes with good volume,
but its low flour yield makes it less desirable. Kawvale is generally
unsuited for cake baking purposes.

Comparisons will be made here of the other varieties and experi-
mental strains with Early Premium, Clarkan and Kawvale grown un-
der similar conditions in 1945 through 1948 (except Lathrop 1945
samples). The comparisons are limited to these years since milling
procedures and methods of testing have been more generally stand-
ardized since 1945 and results are therefore more accurate.

1945, Columbia—Two standard varieties, Fairfield and Mediter-
ranean, and one experimental strain, W5226 Fulcaster x Early Pre-
mium, were tested from Columbia in 1945 in addition to the three
check varieties. Fairfield was somewhat softer textured than Early
Premium, as measured by pearling index. Its mixogram area was
smaller and its viscosity value was higher. Cookies and cakes were
generally satisfactory, although cake volume was somewhat lower
than Early Premium and Clarkan. Mediterranean was comparable
to Clarkan in pearling index, mixogram area, and cooky factor,
although a little higher in viscosity and lower in cake volume and
baking score. W5226 was similar to Clarkan in pearling index and
mixogram area, higher in viscosity, and generally unsatisfactory in
cooky factor, cake volume and baking score.

1945, Sikeston—Fulcaster, Fairfield, and W5226 were tested from
Sikeston. Fulcaster was slightly more granular than Clarkan as
measured by the pearling test. The mixogram area was small but
viscosity was high. In baking qualities Fulcaster was intermediate
between Early Premium and Kawvale. Fairfield, as at Columbia,
was high in pearling index and low in mixogram area, but rela-
tively high in viscosity. Baking characteristics were generally satis-
factory, although less desirable than those of Early Premium.
W5226 again was similar to Clarkan in pearling index and mixogram
area and higher in viscosity. Cooky factor and cake volume were
relatively better than at Columbia and were similar to results from
Clarkan. W5226, which had been tested for several years, was
dropped from the nursery after 1945 since it was not outstanding in
either yield or guality.
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1946, Columbia—All wheats tested in 1946 were grown at Co-
lumbia. Two varieties, Fairfield and Mediterranean, were again
tested along with six new experimental strains. Fairfield, as in both
tests in 1945, was softer in texture than Early Premium, =ave
amaller mixogram areas, but was higher in viscosity. Baking quali-
ties of Fairfield were excellent, as it equalled Early Premium in
cooky factor and surpassed it in cake volume and baking score.
Mediterranean was similar to Clarkan in pearling index, but in
contrast to 1945, was higher in 70 per cent patent mixogram area,
and slightly lower in viscosity. It was intermediate in cooky factor
and baking score, but relatively high in volume. Fairfield and
Mediterranean, in the two seasons they have been tested, have com-
pared favorably with Early Premium in soft wheat quality. Of the
two Kawvale x Early Premium selections, W5253 was superior in
baking qualities. W5253 was superior to Early Premium in cooky
factor and baking score and similar in cake volume. Both selections
were similar to Clarkan in pearling index and mixogram area, but
W5254 was somewhat higher in viscosity. W5400 Kawvale x Cur-
rell* selection was similar to Clarkan in texture, gave large mixogram
areas, but low viscosity values. W5400 gave a larger cooky spread
than Early Premium and was similar in cake volume and baking
score. WO4T7 and W5478, selections from the cross Purplestraw-
Chinese-Michigan Amber made at the Indiana Experiment Station,
were relatively unsatisfactory in baking qualities. Both were simi-
lar to Clarkan in mixogram area but gave small cooky spread factors
and cake volumes. Although Wb5478 was softer textured it was
much higher in viscosity, equalling Kawvale in this respect. The
selection W5488, from the cross White Federation x Early Premium,
was excellent in all respects, being similar to Early Premium in
pearling index, viscosity, baking score and cake volume and superior
in mixogram area and cooky factor. Flour yields were high for
Kawvale, Mediterranean, W5254 and Wb5478. Clarkan was lowest
in yield of flour.

1947, Columbia—Two varieties, Moking, Pawnee, and seven experi-
mental selections grown at Columbia were tested for quality in addi-
tion to the check varieties. This was the first test here of these va-
rieties for quality. Moking is similar in origin to Clarkan. It was
similar to Clarkan in pearling index, mixogram area, somewhat
higher in viscosity, and also higher in cooky factor and cake vol-
ume. It is not as good as Early Premium in the two latter respects.
Pawnee is a hard wheat variety of Kawvale parentage. It was more
granular than Kawvale as measured by pearling index, intermediate
in mixogram area, extremely high in viscosity, only slightly better
than Kawvale in cake volume and baking score, but satisfactory in
cooky spread factor. Pawnee can be rated as generally unsatis-
factory for cake flour. W5253 Kawvale x Early Premium again com-
pared favorably with Early Premium for cakes and cookies. It was
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equal or superior to Early Premium in all respects except viscosity
and pearling index, but was superior to Clarkan in the latter. W5400
was similar to Clarkan in pearling index and mixogram area, slightly
higher in viscosity, but less favorable in cake volume and baking
score. The cooky spread factor for W5400 was very good. The
Purplestraw-Chinese-Michigan Amber strains were slightly better in
comparative baking qualities than in 1946. Both were superior to
Clarkan in pearling index and mixogram area but less desirable with
respect to cake volume and baking score. W5478 was again very
high in viscosity values. W5488, as in 1946, demonstrated excellent
cake and cooky baking qualities although in this season it was slightly
inferior to Early Premium in mixogram area, cake volume and baking
score. A new selection, W5590, Kawvale x Early Premium, was simi-
lar to Early Premium in pearling index, mixogram area, and cooky
factor, but had a very large viscosity value and a low baking score.
Cake volume was comparable to that of Clarkan. CI 12454 was simi-
lar to Early Premium in pearling index, mixogram area and viscosity,
was low in cooky factor and baking score, and in cake volume it was
comparable to Clarkan.

Flour yields were high for Early Premium and vields from
Clarkan were again low; all others were intermediate.

1947, Sikeston—Three varieties from Sikeston, Vigo, Hardired,
and Redhart, were tested for quality in addition to the checks. Vigo
proved to be high in quality, being superior to Early Premium in
pearling index, mixogram area, viscosity, and cooky factor. Cake
volume and baking score were satisfactory although not as good as
for Early Premium. Redhart was the more desirable of the two
Coker strains. Hardired was rather granular in texture, high in
viscosity and low in cake volume and baking score. In the latter
respects it was inferior to Kawvale. Redhart was superior to Har-
dired in baking score and cake volume but inferior to Clarkan. The
flour yield of Hardired was exceptionally high.

1947, Lathrop and Composites—In addition to milling samples of
Early Premium, Clarkan, and Kawvale from Columbia and Sikes-
ton, a sample of each from Lathrop was also milled, as well as a
composite of each variety made by mixing equal weights of grain
from each of the three locations. A comparison of the results from
each station with that of the composite is made in Table 2.

These data indicate the results obtained by running quality tests
on a wheat sample composited from several locations to be very simi-
lar to the average of results obtained by testing the wheat from
each location separately. Composites from several locations have
previously been used by the Soft Wheat Quality Laboratory (5, 18)
to study quality of strains grown in uniform nurseries and have also
been used by Ausemus et al. (1) in comparing varieties for quality at
the Minnesota Agricultural Experiment Station. It is anticipated
that in the future, composites of grain from several locations will be



TABLE 2--QUALITY COMPARISONS OF EARLY PREMIUM, CLARKAN, AND KAWVALE VARIETIES OF WHEAT GROWN AT THREE
LOCATIONS IN 1947 AND OF A COMPOSITE OF EACE MADE BY MIXING EQUAL PARTS OF GRAIN BY WEIGHT FROM THE THREE LOCATIONS.

Pearling Mixogram-area Viscosity Cooky Cake Baking Flour
index straight 70% patent straight T0% patent factor volume score yield
Variety Station % sq. cm. 5q, cm. OMacM  °MacMm d/ sq. in. % %
Early Premium Columbia 46.6 47,36 42.78 150 87 9.43 10.25 92,58 T72.44
Sikeston 42.5 57.43 49.65 140 a7 8.16 10.13 05.46 73.24
Lathrop 40.9 76.59 55.20 153 T 7.55 10.80 95.23 72,53
Average 43.3 60.46 49,21 148 85 8.38 10.39 04,42 72.74
Composite 43.8 60.97 61,30 141 67 8.22 10,37 81.55 T2.60
Clarkan Columbia 35.5 79.04 57.62 148 70 8.36 9.92 96,82 68.95
Sikeston 36.4 68.81 63.20 105 69 8.40 10.07 93.47 70.11
Lathrop 32.9 91.97 64.56 120 66 7.25 10,20 91.45 68.34
Average 34.9 T79.94 61.79 124 68 8.00 10.06 83.91 69.13
Composite 33.9 83.81 T4.20 111 58 .77 10.02 91.01 68.96
Kawvale Columbia 30.0 56,39 41.20 185 197 B8.96 8.81 81.20 T
Sikeston 26.3 67.43 61.75 131 125 7.33 9.14 85.28 73.94
Lathrop 26.7 95.43 69,91 139 132 6.80 9.66 84.57 71,95
Average 27.7 73.08 57.62 152 151 7.70 8.54 83.68 72.40
Composite 28.0 68,33 62,97 135 113 7.82 9.11 82.86 71.35

* Index of volume.
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used almost exclusively in wheat quality studies here. New experi.
mental strains can thereby be tested by compositing seed from sev-
eral rod row trials without the necessity of increasing the strain to
field plots before making preliminary baking studies. This procedure
will also reduce the total number of samples to be studied.

1948, Composites—In 1948, composites were made of seven varie-
ties and seven experimental strains, in addition to the three check
varieties, by mixing equal parts by weight of grain grown at Co-
lumbia, Lathrop, Sikeston and Elsberry, Missouri. Three of the
varieties had been tested in 1947. Moking did not compare as favor-
ably with Clarkan as in 1947. It was similar in pearling index, slight-
ly higher in mixogram area and lower in cooky factor, cake volume
and baking score. Pawnee, a hard wheat variety, was similar to
Kawvale in pearling index, viscosity, cooky factor, cake volume and
baking score. Mixogram area was similar to that of Clarkan. Vigo
again proved to have excellent soft wheat quality being equal or
superior to Early Premium in all respects except cake volume. In
the latter it was similar to Clarkan. Triumph, a hard wheat variety,
was included in the quality tests for the first time since a limited
acreage was not being grown in Missouri. Like Pawnee it was gen-
erally unsatisfactory, being similar to Kawvale in pearling index,
mixogram area, viscosity, and baking score, but was poorer in cake
volume. Purcam was similar to Clarkan in pearling index, mixo-
gram area and viscosity, but was less desirable in cooky spread fac-
tor, cake volume and baking score. Butler, a new variety from Ohio,
was found to be satisfactory in all respects except cake volume, while
Royal, an Illinois variety, was similar to Clarkan in pearling index
and mixogram area, but somewhat lower in cake volume and baking
score. Royal was very high in viscosity.

Six of the experimental strains had been tested previously.
W5253 Kawvale x Early Premium was superior to Early Premium in
cooky spread factor and cake volume and similar in other respects
except viscosity, which was rather high. This performance is similar
to that in 1946 and 1947. W35477 and W5478 also gave results simi-
lar to previous years. Both were similar to Clarkan in pearling in-
dex and mixogram area, although inferior in cooky factor, cake vol-
ume and baking score. As in previous years, viscosity of W5473
was somewhat higher than W5477. W5488 was again excellent in
quality, being superior to Early Premium in pearling index, mixogram
area, cooky factor, and similar in viscosity, cake volume and baking
score. It is not probable that any of the four experimental strains
just described will be used as varieties, but all are being used as
parent material in the breeding program and it is desirable that their
quality characteristies be identified.

W5590 Kawvale x Early Premium was tested for the second year.
It was superior to Early Premium in pearling index and cooky fac-
tor, similar in mixogram area, and as in 1947, high in viscosity and
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low in cake volume. The strain does not appear to be as desirable
in quality as the other Kawvale x Early Premium strain, W5253.
CI 12454 and CI 12530 are selections from the same cross made at
the Indiana Station. Both are high in pearling index, indicating
soft texture, similar to Early Premium in mixogram area and very
low in viscosity. They have a good cooky spread factor but are both
slightly below Clarkan in cake volume and baking score. These re-
sults do not indicate any appreciable quality difference between the
strains and are similar to the results of CI 12454 in 1947.

High flour yields were obtained from Kawvale, W5478, Moking
and Pawnee. Clarkan gave the lowest yield of flour and a low yield
was also obtained from CI 12454.

1948, Sikeston—In 1948 three varieties were tested that had been
grown at the Sikeston station only. All three originated from the
Coker Seed Company. Seed of two, Hardired and Redhart, had been
obtained direct; the third, also a Redhart strain, had been obtained
from Mr. Gemeinhart near Sikeston and differs agronomically from
the other Redhart strain. Hardired is generally unsatisfactory, per-
forming like a hard wheat with respect to pearling index, mixogram
area, viscosity, cooky factor and cake volume. The Redhart strain
obtained direct from Coker was soft in texture, as measured by the
pearling index, similar to Clarkan in mixogram area, viscosity and
cooky factor and similar to Earlv Premium in cake volume. The
Gemeinhart strain was lower in pearling index and cake volume
but otherwise similar to the Redhart from Coker.

Flour yield of Hardired, as in 1947, was very high, while yield
from Redhart (Coker) was low.

CORRELATION COEFFICIENTS BETWEEN QUALITY FACTORS

Correlation coefficients were calculated between factors used
here to measure quality.differences in soft wheat varieties. These
correlation coefficients are recorded in Table 3. They were calcu-
lated from the performance of 67 variety samples grown from 1945
through 1948, using data from all varieties and stations for those
vears (except the 1945 Lathrop samples). Although both good and
poor varieties are represented, all varieties were not grown at each
station in each year.

As these wheat quality studies progressed, the writers have giv-
en more and more emphasis to high cake volumes as the best cri-
teria for measuring good soft wheat baking quality. Therefore it
is of interest to examine the correlations between each of the other
quality factors measured and cake volume. Pearling index and
cooky factor are shown to be positively correlated and viscosity val-
ues negatively correlated with cake volume. Each of these corre-
lations exceed the value required for significance at the one-per cent
level. Flour ash (70 per cent patent flour), flour protein and mixo-
gram area were not significantly correlated with cake volume. It



TABLE 3--CORRELATIONS BETWEEN QUALITY FACTORS USED IN THE TESTING OF SOFT WHEAT VARIETIES.

Flour Ash Flour Protein Mixogram-area Viscosi Cooky Cake “Baking

straight 70% patent  straight 70% patent ‘straight  T0% patent mm;ﬁ factor volume score

Pearling index . . . . ... . -.4390 -.6187 -.1352 -.3926 -.6239 -.527M1 -.3149 +.5487  +.5203 +.3858
Flour ash, straight. . . .. ....... +.8892 +.1108 -.0743 -.4580 +.4316 +.09586 -.5610 -.3082 -.3667
Flour ash, T0% pateﬁt 4 i Mhim dcgese wAE e .. . +.2295 +.5208 +.6532 +.6538 +.1659 -.4516 -.1072 -.1544
Flour-protein, straight. . . . . . . . . . . e v o v v v v e v v v +.5371 +.2602 +.5155 -.5292 -.1496 +.0646 +.0776
Flour protein, T0% patent . . ... ... .... R RSN : Bihe et -, 4564 +.7682 -.4223 -.5534 -,0488 -.0417
Mixogram area, straight. ., . ... ... ... Nl E R L % a4 s s s . +.6602 -.1508 -.T785 -.0134 -.0152
Mixogram area, T0% patent , ., ... ...... SR e R i Wtee e W N LA S -.2277 -.4115 -.0298 -.0873
Viscosity, T0% patent . . . .. ......... e ah A P Pl T i PR R e merhme s . . =.0197 -.5496 -.5147
Cooky factor . . . .. ..... T8 s E R e e e « a4 x b s ath e c 4 6 s a0 Ve s a e e e s e s +.3509 +.1317
Cakevolume . . ....... © 8 4 s e v a s e s e b et sy s ean S0 4 s e e s b4 e s s s e s v o s s 58 n s +.1300

Value required for significance at 5 percent level with 65 degrees of freedom = ,240
Value required for significance at 1 percent level with 65 degrees of freedom = .3118
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has already been pointed out that variations in the ash content of
certain variety flour samples did not conform to the known baking
performance of those varieties. Also it has been shown that pro-
tein content varied only slightly in different varieties grown under
similar environmental conditions. If sufficient data were available,
it would be of interest to determine the correlation between protein
content and cake volume in one variety grown under different en-
vironmental conditions. The failure of mixogram areas to be cor-
related with cake volume is somewhat surprising, since it has been
used successfully by other workers (17) to measure soft wheat
quality.

The cooky test has also been believed to be a desirable criteria
of soft wheat quality. This test uses only the straight flour. In
these studies pearling index and cake volume were positively corre-
lated with cooky factor, and flour ash (straight flour) and mixo-
gram area (straight flour) was negatively correlated, all correla-
tions exceeding the 1 per cent level of significance. Straight flour
protein was not correlated with cooky factor. Viscosity determina-
tions were made on only part of the straight flours under consider-
ation here and correlation coefficients were not calculated, but there
was no correlation between the viscosity values of the 70 per cent
patent flour and cooky factor.

One other group of correlations are of interest. The pearling
test was correlated with all other quality factors, except straight flour
protein; correlations exceeding the 1 per cent level of significance in
each case. The pearling test is a simple mechanical test performed
on the wheat kernel, and has been found to be especially useful to
the plant breeder for distinguishing between good and poor quali-
ty strains of soft wheat.

In the above data it will be observed, except for the correlations
with pearling index, that there is considerable magnitude in the
variations of the correlation coefficients between well known tests
for measuring soft wheat quality such as cake volume, cooky factor,
viscosity, and mixogram area. While each of these tests provides
useful information, each is measuring different components of soft
wheat quality. Variations in quality, as measured by one test, are
not necessarily related to variations as measured by another test.
These results also suggest that no single test used here is adequate
to measure the complex characteristics which we attempt to cover
in the term soft wheat quality.

DISCUSSION AND SUMMARY

The original purpose of this research was to find simple tests
and procedures useful in evaluating soft wheat flour for the making
of cakes and cookies, to learn the quality characteristics of wheat
varieties grown in Missouri, and to study the effect of environmental
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conditions during the growth of the wheat plant on flour quality. The
methods and variety characteristics have been presented here.

The quality tests considered to be most useful in this study
for the evaluation of soft wheat quality in varieties grown in similar
environments are listed below.

1. Pearling test. This is a simple test which measures the gran-
ularity of the wheat kernel. Only a few grams of seed are required,
which makes it useful in evaluation of experimental strains. Results
of the pearling test are highly correlated with other important mea-
sures of quality in this study.

2. Mizogram arca. The mixogram areas are useful in measuring
flour strength. Only a small amount of flour is needed and results
are easily duplicated. Differences between certain varieties could
be readily distinguished by this test, although results did not always
correlate with viscosity values and cake baking tests.

3. Viscosity values. Viscosity is widely used in the flour trade
as a measure of flour strength. In these tests high viscosity values
are negatively correlated with cake volume. Viscosity values are
difficult to duplicate with the result that less confidence is generally
placed in this test than in the others used.

4. Cooky baking test. This test was useful in differentiating
quality in wheat varieties. It is simple in procedure and does not re-
quire bleached flour. Results are correlated with results from the
cake baking test.

5. Cake volume. The volume of the cake is considered to be the
most reliable test used here for the evaluation of cake making quali-
ty in soft wheat varieties. The cake baking test is laborious and
requires a substantial quantity of bleached flour, but the results
are without doubt the best differentiation of varietal quality.

Several tests used, while giving essential information, are not
necessarily closely related to the baking performance. These include:

1. Flour ash was not a reliable index of quality. Ash of the
Kawvale variety was consistently high, but the ash content of some
of the desirable varieties did not always show a constant relationship.

2. Wheat and flour protein are not useful in differentiating quali-
ty here since varieties compared from the same location and grown
in the same season varied little in protein content.

3. Compressibility and breaking angle varied with different va-
rieties but the relationship is not consistent with other tests known
to be reliable indexes of soft wheat quality.

Thirty-three varieties and strains were tested during the course
of the eight-year period. Three—Early Premium, Clarkan, and Kaw-
vale—represented a range from very good to poor in gquality. These
were used as checks and were grown each year at every station. Other
varieties and experimental strains were then compared with these |
three check varieties.
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Early Premium consistently produced the best cake volume and
is perhaps the best cake flour variety tested. Other varieties and
experimental strains found to be excellent were Michigan Wonder,
Fultz, Fairfield, Mediterranean, Dunbar, Wabash, W5253 Kawvale
x Early Premium, W5488 White Federation x Early Premium, Vigo,
and Butler.

Varieties distinetly unsatisfactory were W5216 Fulcaster x Early
Premium, W5226 Fulcaster x Early Premium, Pawnee, Coker Hard-
ired, and Triumph. Of these, Pawnee and Triumph are hard wheat
varieties.

Commercial varieties acceptable, although not excellent, in soft
wheat quality were Fulcaster, Clarkan, Moking and Royal. A num-
ber of the experimental strains fell in this classification. Such strains
were soon dropped from the testing program, and will not be in-
creased for distribution.
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Figure 8.—Mixograms (70 per cent patent flour) from Early Premium, Clark-
an, and Kawvale varieties of wheat during 1945 to 1948,
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Figure 12.—-—Conkiels baked from wheat wvarieties grown at Columbia 1946,
Columbia 1947, Columbia 1948, and a composite from four locations in 1948,



RESEARCH BULLETIN 480 45

COLUMBIA 1948 COMPOSITE 1948

N ¥ AT \
¥ L r.,)'{‘__
W5253 Kawvale x

Early Premium

ety E_'r""- P L g b
*L:f R '\“"::: - ..'I -

- AN A
7 ‘W547T Purplestraw+ “CI12530 Trumbull-wW38-
Chinese-Michigan Amber Fultz-Hungarian

W54TB Purplestraw- e _ Butler
Chinese-Michigan Amber

WE&EB White Federatiun \
x Early Premium

Figure 12.—{Continuecd)
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_ Figure 13.—Cookies baked from wheat varieties grown at Columbia 1947,
Sikeston 1947, Sikeston 1948, and a composite from four locations in 1948,
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Figure 13.—(Continued)



Figure 14.—Cakes baked from Early Premium, Clarkan, and Kawvale varieties of wheat during 1945 to 1948
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Figure 15.—Cakes baked from wheat varietics grown at Columbia 1946, Columbia 1947, and a composite from four locations in 1948,
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Figure 16.—Cakes baked from wheat varieties grown at Columbia 1947, Sikeston 1947, Sikeston
1948, and a composite from four locations in 1948,
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TABLE 4--TEST WEIGHTS (LBS. PER BU.)

1941 [ 1942 | 1943 1944 1945 1946 1947 1948
Co- |Bikes-| Co- Co- Sikes-| Co- Lath- Sikes-| Co- Co-  Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton |lumbia rop ton |lumbia |lumbia ro ton site*] ton positef Av.
1, Early Premium. . 60.0 60,5 56.0 60.0 °7.0 58,0 56.0 58,0 58.4 57.5 8.0 BG4S 58.0 50.0 58.2
2, Clarkan. ... .. 620 59.0 61.0 625 61.0 61.0 58.0 59.0 60.1 60.0 60.5 60.5 619 60.0 60.5
3. Kawvale. .., .., 59,0 57.0 56.0 60.0 56.5 56.0 57.0 56.0 58.4 57.0 58.0 58.0 57.4 57.0 574
4. Michigan Wonder . , . ., . 56.0 59.0
5. Fulcaster..,....... 56.0 60,0 58.0
6. W5220, Fulcaster x Early
Premium. . .. ... . 60.0
7. W5216, Fulcaster x Early Premium 55.0 62.5 59.0
8. W5226, FuleasterxEarly Premium 56.0 63.0 59.0 59.0 97.5  58.0
9. Fultz . .. ............ 58.5
10, Fairfield . ... ......... 56.5 85.0 53.0 53.0 57.0
11. Mediterranean ., ... ... ... 59.0 58.0 59.1
12, Dunbar . . ............ 59.0
18. Wabash . . o . . . v v s a v na s 58.5
14, Forty Fold . ........... 57.0
15. W5253, Kawvale x Early Premium. . . . .. .. ... ............... 60.1 57,0 59.0
16. W5254, Kawvale x Early Premium, . . . , P e e e e n n s e e ke e 60.1
17. W5400, Kawvale x Currell2 . . . ... ... .. ..,........... """ 61.4 58.0
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . .. ... .. .. ... . . 61.8 575 60.0
19, w5478, Purplestraw-Chinese-Michigan-Amber , , ., . ... ... ....... .. 99.9  58.0 59.5
20. W5488, White Federation x Early Premium . , , . . .. ... ... .. .. . 58.3 58,5 56.0
21, Moking . ... ... e e e T 62.5 60.5
BB, PAWIOB « « ¢ 2 4 et s 1000 s 1 tannsstaneernnnnmmnnenonnn! 58.5 60.0
23. W5530, Kawvale x Early Premium. . . . . . .. ..., ...... 000 0. . 007 58.5 59.0
24, CI 12454, Trumbull-W38-Fultz-Hungarian. . . . . .. ............... . " 58.5 56.0
25, Vigo. . ... .. ... ... T T T T 58.0 56.5
36. Cokor, HATGITAA o v 4 o v vt tevvunc s tnnnnnnnnnoenr e 58.0 54.5
27, Coker,Redhart . . . . .o v v u v i it s e PP s s s u e a s s s s s e e s 58.5 53.0
it i WU DR R SN 2 e e s el 57.5
g o L I O 0 E e e .ol s it 61.0
30. CI 12530, Trumbull-W38-Fults-BUngariifl. . . . . . v v vttt it it e T 56.5
Ol BUHBE i i i e B il S ke T 556.5
SSY MM oo aumiiia aih 35 45 e ata S AT R AR R e iin e man e g, Bt LS e B i 59.5
33, Coker, (GemelBMAT) o o o v e o s e ooy et e s et it i et it el 56.5

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
T Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston,
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TABLE 5--PEARLING INDEX (PER CENT PEARLED OFF)

1041 [ 1942 | 1943 1844 1945 1946 1947 1048
Co- |Sikes-| Co- | Co- Sikes-| Co- Lath- Sikes-| Co- Co- Lath- BSikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|{lumbia ton |lumbia ro ton |lumbia|lumbia rop ton posite*| ton positef Av.
1. Early Premium. . 33.4 30.2 38.4 41.4 34.6 40.8 ﬂ.% —33.9 42.6 46.6 40.9 425 438 3.7 391
2. Clarkan. ..... 260 277 332 315 208 324 322 303 352 35,5 329 364 338 35.2 323
3, Kawvale. ..... 19,9 19.8 221 23.9 216 23.6 23.8 210 27,3 30.0 26.7 26.3 280 26,3  24.3
4, Michigan Wonder . . . . . 23,6 309
5, Fuleaster......... 20.6 355 28.0
6. W5220, Fulcaster x Early
Premium ... ... 26.5
7. W5216, Fulcaster x Early Premium 37.4 34.4 345
8, Wﬁﬂﬂﬂ Fulcaster x Early Premium 36.2 32.8 35.0 33.1 34.2 28,2
B.Fultz...............ﬁ'f.ﬁ
10, Fairfield . ... . . e e e s s . 445 44,3 34,6 340 46.7
11, Mediterranean . . . . . . . . . . 98.3 35.8 39.6
12, Dunbar . ... ... ee e .. 40,2
13, Wabash . . . v 4 v o v v o0 ... 439
14, Forty Fold . . . .. e ... 46.8
15. W5253, Kawvale x Earljr Premium B ... 354 41.1 42.3
18. Wﬁﬂﬁd.KawvaIean.rlyPremium....-...--.-.- s e e e ea ... 388
l*f.WE-mDKawa.lexCurrellz.............. s e e e s aeaes 35T 36T .
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . .« o v v v v v v v v e v s 321 40.6 34,3
19, WE-II'TB Purplestraw-Chinese-Michigan-Amber . . . . v« v v o v o v 0 0000 e 3BT 427 40.2
20, WﬁilBB White Federation x Early Premium . . « « « « o 0 0 0 0 0 0 0 0 0 0 v o s 42.8  46.9 48.6
21Mok1ng e e e 342 33.2
22, Pawnee . . ... ... 28.2 27.1
23. W5590, Kawvale x Early Premium. . . . . . . s - 0 o 00 o oo oo e e oe s m v ns 42.0 52.0
24, CI 12454, Trumbull-W38-Fultz-Hungarian G  m e s B & BB owe s omoEmoEEoEow AW 42.5 48.9
25, Vigo. .. .. e O A ... 47,8 47.9
26, Coker, Hardired . . . . . v v v v o o v 0 o v s s s s 0 s v v g s p s 8 pox o m s et cresnssrnne B9 27.2
27, Coker, REANATE o o o o v v v 40 s s s u v o wm oo s e e s e e st o AL 42,3
?-3Pul‘l.‘.ﬂ.m...-.............-.......,.. £ ® = @ # ® & B @ ® & & 8 & & & L ® & @ & & & & & B 5 & ¥ 2 @ € w ST-E
29, Triumph . . . « ¢ ¢ ¢ o v 0 o 0 0 o 0 0 o s R I .. 004
3!].*3112530Trumbu11W3l!Fu1tz.Eungarian.......... e e e e e n s e e FEEEp R OSSP R .. 493
31, Butler., . ... .. TRt S P e BT - A SLE R R o it b e e e e .. 449
32' Royﬂ-l # % 8 = & = - @ #F ® % & & & ® & ® w w - . @ - = = = " & @ ® B s & B F & LI L) . . 8 ® ® = O % O o & = I T I ) " @ - @ 38‘11
33.Cﬂkﬂr,{ﬂemeinhart}......+..+...... s 8 o6 & ® w & s ® o= @ & % B B % & B & s s s 5 8 & 8 ® s & @ & 35.7
* Mixture of equal parts of wheat grown at Columbia, I.ammp, and Sikestun

t Mixture of equal parts of wheat grown at Columbia,

Lathrop,

Elsberry, and Sikeston.
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TABLE 6--WHEAT ASH (PER CENT})

1041 | 1942 | 1943 1944 1845 1946 1947 1948
Variot ICu];i Sti{es— lﬂn]; ICQ'I; Sikes-| Co-  Lath- Sikes-| Co- Co-  Lath- Sikes- Com- [Sikes- Com-
ariety umbia| ton |lumbia|lumbia ton |lumbia ro ton | lumbia|lumbia *
T Farly Premium .. 1.89 1.2 105 2.06 2.8 .86 wp__fon posite’] ton posite Av.
2. Clarkan. .. ... 2,14 2,03 252 2.20 222 1.75 2'14
3. Kawvale. . ... . 1,89 195 1,86 1.88 2.43 2.01 2.00
4. Michigan Wonder . . . . . 2,09 1.83 ’
5, Fuleaster. ... ..... 1.88 1.82
6. W5220, Fulcaster x Early
Premium . ...... 2.00
7. W5216, Fulcaster x Early Premium 1.99 2.19  2.63
8. W5226, Fulcaster x Early Premium 1.95 2,07 2,52 1.83
0. Fultz . . ... ¢ o0 v v v v v e 1.93
10, Fairfield ... .......... 1.83 1.88
11, Mediterranean . ... ... ... 1.89
12, Dumbar . . . ... o v v v v v v 2,40
13, Wabash . . ............ 1.69
14, Forty Fold . . ... ....... 1.84

. W5253, Kawvale x Early Premium
. W5254, Kawvale x Early Premium
. W5400, Kawvale x Currell2

. W54T7, Purplestraw-Chinese-Michigan- Amber
. Wb5478, Purplestraw-Chinese-Michigan- Amber
. W5488, White Federation x Early Premium

Moking

. Pawnee

. W5590, Kawvale x Early Premium
. CI 12454, Trumbull-W38-Fultz-Hungarian
. Vigo

. Coker, Hardired
. Coker, Redhart
. Purcam

. Triumph

. CI 12530, Trumbull-W38-Fultz-Hungarian
. Butler

. Royal

. Coker, (Gemeinhart)

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
T Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
1 14 per cent moisture basis.
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TABLE 7--WHEAT PROTEIN (PER CENT})

1941 | 1942 | 1943 1844 1945 1946 1947 1048
Co- |Sikes-| Co- Co- Bikes-| Co- Lath- Sikes-| Co- Co- Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton |lumbia ro ton | lumbia|lumbia rop ton  posite*| ton positet Av.
1. Early Premium. . 9.65 9.36 10.79 9.10 13.30 8.56 10.45 11.32 8.56 8.53 10.50 ©0.96 0.4 9.73  9.96
2, Clarkan. ... .. 9.65 10.16 12,22 9,76 12,23 9.32 10.72 10.83 10.30 10.24 11.44 10.21 10.59 9.25 10.49
3. Kawvale. .. ... 9.16 10.35 12,17 8.85 13.08 8.15 11.65 10.67 8.90 8.04 11,10 10.04 9.76 9.39 10.09
4, Michigan Wonder . . . . . 9.86 10,22
5. Fuleaster., ........ 9.26 10.04 10.13
6. W5220, Fulcaster x Early
Premium .., ... .. 9.86
7. W5216, Fulcaster x Early Premium 11,37 10.49 12.22
8. Wb5226, Fulcaster x Early Premium 11.34 10.39 11,77 9.80 11.05 10.66
. Fulte . ... ..c00t0es. 10.73
10, Fairfield . ............ 10.40 8.00 1071 11.00 9,10
11, Mediterranean . . .. .. .. .. 10.48 9.21 9.91
12, Dunbar . . v o v o 4w v v v 0 0 v 10.37
13, Wabash . . . ........... 9.64
14, Forty Fold . . ... ... .... 9.53
15. W5253, Kawvale x Early Premium. . . . . . . . . . oo v i i v i v v o v n . 8.92 9.32 9.58
16, W5254, Kawvale x Early Premium. . . . « « & ¢ ¢+ ¢t v o v ¢ o v o o 2 2 o o o & & 8.94
17. W5400, Kawvale x CurrellZ ., . ., . . . i ¢ v o o o 0o 0 0 0 o o v v asoaaas 11.31  9.12
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . . . ... ... ..... 10,35 8.33 10.44
19, Wb5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. .. .. ... ... 9.08 8.05 9.20
20. W5488, White Federation x Early Premium . . . .+ . v o 0 v o v v v v v v v v 8.72 8.34 8.53
Bl, MOKIDE . . & ¢ v v v o o =« s s 2 a v % v ¢ 6 5 2 5 5 4 4 4 2 s v ¢ 8 80 888588 aa 8.97 q9.87
R T 8.11 9.59
23, Wb5590, Kawvale x Early Premium. . . .+ « « v v o v v v 0 v vt e e e e e e e e 8.71 9,50
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . . + + v v v s v 4 o v v v o v v o v e e a v s 8.71 9.95
- 9.36 11.18 8.93
28. Coker, Hardired . . . . . . . . . ¢ s v v it ot ittt e s e s s st e e e e e e e 8.90 10.82
27, Coker,Redhart . . . .+ o v o o v o s o v v 8 5 0 0 5 0 v 0 5 6 o v 0 5 8 8 8 8 5 5 » ¢ 8 + o 2 s v s s s o 9.49
EB. Purcam . . . . ... e e e e e a 85
29, Triumph . o u e e e e L Q.Bl
80. CI 12530, Trumbull-W38-Fultz-Hungarian . ... ............. ... .. ..., .. . 9.66
BLoBUtler. . . ..o 8.67
82, Royal o 4 v v v e e e e e e 1ﬂ+ﬁﬁ
33. Coker, (Gemeinhart) . . . . . o oo o o o v v e e e e v e e e e e e e e e e e e e e Iﬂ.li'u' ’

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
T Misture of equal parts of wheat grown dt Columbia, Lathrop, Elsberry, and Sikeston.
1 14 per cent moisture basis.
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TABLE 8--STRAIGHT FLOUR ASH (PER CENTY)

1941 [ 1842 | 1943 1944 1945 1946 1947 1948
Co- |5ikes-| Co- Co- Sikes- | Co- Lalth- Sikes-| Co- Co- Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton posite*| ton positet Awv.
1. Early Premium. .., .. .393 .340 .350  .440 ,200 L3356 338 312 36F 32 34Z 322 349
2, Clarkan . . . .. .. .. 432 350 400  .470  .328 .385  .372 342 430 398 404 340 .388
3. Kawvale. . ... .... .495 .430 .460 .540 .382 A13 442 408 450 474 425 413 446
4, Michigan Wonder . . . . 430 360
5. Fulcaster . ... .. .. 501 390 404
6. W5220, Fulcaster x Early
Premium . ..... 441
7. W5216, Fulcaster x Early Premium ,350  .400  .430
8. W5226, Fulcaster x Early Premium ,360  ,380  ,430  .361 .385
9. Fultz . .. ... v v s 360
10, Fairfield . ... ... ... ... G410 .330 417 348
11, Mediterranean . . . . . . . . . . .430 .383 419
12, Dupbar . . ... .. 4 o o o« . . 380
13, Wabash . ... .. B 11
14. Fort:.rFold”,......... 420
15. W5253, Kawvalex Early Premium. . . . . . . . . .. oo v v v v v v v .. .216 .309 .326
18. Wﬁﬂﬁd, Kawvale x Early Premium. . . . . .. ... .. . .o . .375
17. W5400, Kawvale x Currell2 ., . ... .... G N6 BT i aiescer wglgr  ~wdbd
18, w5497, Purplestraw-Chinese-Michigan-Amber . . . . . ... .. . . 441 323 342
19, W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. .. .. .. .. .. 400 323 330
20, W5488, White Federation x Early Premium . . . . . . . . .o o0 cew .. L3760 L340 24
21, MOKIME .« » v v 4 v v o v v s v o s 4 8 o s s a8 s s s s s s s s n s s s oo aassas s 298 .338
22, Pawnee . ... .. .. R A S L3587 .385
23, w5590, Kawvale x Early Premium. . . . . . . v v v v v v v o s EE b 285 362
24, CI 12454, Trumbull-W3B-Fultz-Hungarian . . . . . v v v v s v v 0 o v s s v s o s 0 0« w014 .305
25, Vigo. . .. .. T N e 1 £ 11
26. Coker, Hardired . . . ... .. . .419 .395
27, Coker, Redhart . . . .+ & o @ 0 f et e e e e e e e e e e e e e e e e e e e e e e e e . .365 345
28, PUrCAI + + « » = + + s # = » = & 5 4 + 8 & & & = . . e T g O R A TRPC TR PO RN & |
29, Triumph . ... ... 0 TR e LM G T i PO IR o N A U M M 0 IRERE ot W ol S RURII DL S AL Y 295
30. CI 12530, Trumbull- WEE Fullz-Hunparian . . . o . o ¢ & 4 s 4 2 s s 5 2 o o 5 & & o # + = & & 2 & s s + 2 8 4+ + 8 4 &4 e e .. .333
31Eutler......+..++.........., ........................ - 1
32, Roval . . . ¢ v v b e v v e e e e e e e e C e e e e .339
33, Coker, (Gemeinhart) . . . . . . . . . 0 v e v i e e e e e e e e e e e e e e e e e e e e e s . L3269

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
T Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
1 14 per cent moisture basis.
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TABLE 9--70 PER CENT PATENT FLOUR ASH (PER CENT])

1041 [ 1942 | 1043 1944 1945 1946 1947 1948
Co- |Bikes-| Co- Co- Sikes-| Co-  Lath- 8ikes-| Co- Co-  Lath- Sikes- Com- es- Com-
Variety lumbial ton [lumbia|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton site* | ton site Av.
1. Barly Premium. . .377 LA60 .360 L340 480 .252 510 L273 L2006 .200 .315 300 280 \ ;i
2, Clarkan. .. ... .480 L300 440 380 .500 .282 L4890 333 325 .280 364 342 346 .305 375
3, Kawvale. .. ... .484 510 440 A50 550 L3133 550 382 400 .348 400 403 375 .358 A26
4, Michigan Wonder . . . . . .460 360
5, Fulcaster . .. .. ... . .430 .380 L343
6. W5220, Fuleaster x Early
Premium ... .... 470

7. W5216, Fulcaster x Early Premium .340 L3980 .480
8. W5226, Fulcaster x Early Premium .380 390  .490  .322 530  .333

9, Fultz . . ...+ vooo... .. 360

10, Fairfield . . . .« « « o v o« = 410 283 540 322 .285

11. Mediterranean . . « « « « « s s = = « & s = = ¢+ =« & 312 L350

12. Dunbar

13. Wabash

14. Forty Fold

15. W5253, Kawvale x Early Premium. . . . .« ov o v oo vm e e ve e e w ... .308 268 297
16, W5254 Kﬂwﬂl&anrlﬁ"Pl‘&mium.+i...-.'+ ...... e s e e e e 315

17. W5400, Kawvale x Currell2 . . . . O - 11§

18: W5477, Purplestraw- Chinese-Michigan Amber 370  .288 306
19. W5478, Purplestraw-Chinese-Michigan- CAMBET o o 0 4 o« s s o4 b oxom s n w s ..« 326 286 278
20. '-‘.'5433 White Federation x Early Premium . « « v« v v o v oo v o v oo u e . .323  .283 27T
21-Mﬂking+-..++...|p.|.-...,..,-.|--ii ------ @ & ® % 8 = @ = m o» @ .Zﬁﬂ 'Eﬂﬁ
EE.PEWHEE.........,.._ I I R R T T N I T T B T B A T .30-3 '325
23. W5590, Kawvale x Early Premium. . . . . v oo v vvcvnmmnmmm e 263 815
94. CI 12454, Trumbull-W38-Fultz-Hungarian . . . . .« «cvvvvvvm v v oo e .260 270
25, VIEO. o o v o v v v a w v e e e e e a e w oo e B e TR e R R e e et 303 974
26. Coker, Hardired . . . . . . « v = oo v v A e e e R e et e e g T .351

27, Coker, Redhart. . . . . oy : B O 308 311

28, Purcam . . « ¢ « = o+ = o A T ' P I I L R e e e e P aDD
29‘ Tri.l.lmph @ % » ® « & w @ & & @ # = @& & 8 = & & * § @ & = §® F ¥ # @ @ ® = ® B 8 ® & 8 W B W 2 ® & ® & & & » @ & F @ ;23“
30. CI 12530, Trumhrull‘WEB Fultz- Hungarlan T ST B A | B ek E ot E w s e e A ‘e wowon e e e ... 278
81, BULLET . . « = « o o « o o 0 o o v o n o 0 5 5 0 = 0w o2 it n m  ame e B MR B e BN e SR Bia RN
N e e i i Ll R R A PSR . 1. |
33. Coker, (Gemeinhart) . . . . . . . - - - - - ; RN .326

* Mixture of equal parts of wheat gruwn at Columbia, thrnp. a.nd Si]:estun
t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston,
1 14 per cent moisture basis.
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TABLE 10--STRAIGHT FLOUR PROTEIN (PER CENT{)

1941 | 1942 | 1943 1944 1945 1946 1947 1848
Co- |Sikes-| Co- Co- Sikes-| Co-  Lath- Sikes-| Co- Co-  Lath- 8ikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton posite*| ton positet Av.
1. Early Premium. ... ...... 941 758 11.69 T7.01 .65 745 T.02 9.20 8.3 7.9 8.35 B8.52
2. Clarkan. ............. 10,88 B8.49 1083 17.78 D.24 B55 8.39 1015 8.78 9.22 8.14 9.13
3. Kawvale. . . ... ... ..... 10,60 T.47 11.00 6.50 8.91 8.58 6.29 9.81 B.65 B8.28 8.20 B.57
4. Michigan Wonder . . . . ... .. B.66
5. Fulcaster . . ... ... .. ... B8B83 8.39
6. W5220, Fulcaster x Early
Premium
7. W5216, Fulcaster x Early Premium 10.03  9.06 10,77
8. W5226, Fulcaster x Early Premium 9.75  8.95 10.66 8.39 9.27
9. Flutz . .. ... ... 09,01
10, Fairfield . . ... ........ 8.32 6.26 9.28 7.72
11, Mediterranean . .. ... . ... 8.95 7.48 8.48
12, Dupbar . . ... ... ...... 8.32
13, Wabash . . . . ... ....... 8.04
14, Forty Fold . . .. ... ..... 724
15. W5253, Kawvale x Early Premium. . . . . ... .. .. E% At me i we b s 7.7 T7.75 8.47
16. W5254, Kawvale x Early Premium. . . ... .., R T 7.74
17. W5400, Kawvale x Currell2 . . . . .. ... ... ... S Wih Eite aE s 9.76  17.64
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . . . . e e e e e e 9.18 1.38 9.27
18, W5478, Purplestraw-Chinese-Michigan-Amber , . . . . . ... .. e e . 7.98  6.35 7.99
20. W5488, White Federation x Early Premium . . . . . . . ... .. e e e e 7.34 792 7.22
2l Moking . . . ... ... ... B A e G S e e e e e e 7.80 9.05
22, PAWNEE .+ & v v v v v v b e e e e e R L T e e e e e e e e 6.68 8.21
23. W5590, Kawvale x Early Premium. . . . ... ... ...... TR R S R 6.27 8.04
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . . . . .. ... ... R N T 7.46 8.53
20, VIBD. © v v v v v ittt e e e R P PR T R S S e omon ke 7.84 7.69
28, Coker, Hardired . . . . . 0 v v i v i i it e e e e e e e e e e e e 5 s Gih Aie AUE & e win e dia 8.68 9.95
27, Coker, Redhart. . ... .. .. e e e e e e e e e e wie w o me Wik ew aaie O W 7.87 9.47
2B, PUPCAM & + 4 v 4 4 s 4 s v o s o o o v n n o n s as e e e e e e e e e e e Ba mTE e s s aie B s P 6 iE e e e wie iy 8.74
29, Triumph .. .... ... o | I A T i e i D i s e e e e e e e e e e e e e e 8.54
d0. CI 12530, Trumbull-W38-Fultz-Hungarian . ., . .. ... ... T Y P SE ETE e EE i ik B ek e R .« 8.56
31, Butler. .. ...... R mm ek m Bk R s BT RN L "L BN MR R A med im ae w o BLE . T.49
32, Royal . . . .. ... ..... R o AP N T B T A s siim wih & WS w6 aié we sw s e s s a ... B.T8
33. Coker, (Gemeinhart) . . . . . . . .. v . v v v v .. f ke e e e e e e e o fmom o i i e G S e o it e 9.15

* Mixture of equal parts of wheat grown at Columbia,

Lathrop, and Sikeston.

T Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston,
1 14 per cent moisture basis,
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TABLE 11--70 PER CENT PATENT FLOUR PROTEIN (PER CENT?)

1941 | 1942 | 1943 1944 _ 1945 1046 1947 10648
Co- |Sikes-| Co- Co- Sikes-| Co- Lath- Sikes- | Co- Co- Lath- BSikes- Com- |Sikes- Com-
Varlety lumbia| ton |lumbija|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton  posite*| ton positef Av
I, Barly Premium. . 8.10 7.75 9.06 7.47 11.01 6.80 8.05 0.45 7.21 6.55 B8.47 T8Z 730 T94 B.20
2. Clarkan . . . ... 8.90 8.61 10,55 8.27 11.00 7.55 9.52 B8.95 8.10 7.72 9.25 8.17 8.70 7.78 8.79
3. Kawvale., . .. .. T.80 8.83 10.43 T.35 12,03 6.45 10.66 B8.92 8.31 5.83 9.34 B.10 7.80 7.88 8.55
4, Michigan Wonder . . . . . T.98 B.38
5. Fulecaster . . . ... ... 6.44 8.38 8.16
8. W5220, Fulcaster x Early
Premium . ... . .. 8.55

7. W5216, Fuleaster x Early Premium 9.69 9.06 10.77
8. W5226, Fulcaster x Early Premium 9.52 9.06 10.66 8.09 10.14 9.00

8, Fullz . .. ............ 8.66

10, Fairfield . . . . . .« v v v v 8.32 6.00 9.289 9.00 T.10

11, Mediterranean . . . . .« ¢ & v o v 0 v v s e w e s e w s T.17 7.85

12, Dunbar

13. Wabash

14, Forty Fold

15. W5253, Kawvale x Early Premium. . . . . . . . o v 0 v v v i v v i v i v v o v 7.54  T7.28 8.03
16. W5254, Kawvalex Early Premium. . . . . . . . . v o v v v s v v 0 0o v aar o 7.16

17. W5400, Kawvale x Currell2 . . . . . . . . .. . .. . .. i i 9.34 17.12

18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . . ... ... ... ... 8.25  6.82 8.66
19, W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. ... ... .. .. 7.30  6.00 7.53
20. W5488, White Federation x Early Premium . . . . . ... ... ......... 6.70 7.40 6.78
21, Moking . .« ¢ o v 0 s v 0 5 o v b w s w s e s E E e s a h e e e e e e s 7.20 8.60
D% PAWIEE . « o + v v = « 8 5 v v v 5 5 2 5 5 s s = ¢# ¢+ .+ 50 50 8 4 4 6 8 & o o s s 2 s = s # # 4 6.36 7.88
23, W5500, Kawvale x Early Premium. . . . . . . .. . o0t i ittt i e i e, 5.72 7,86
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . .. .. .. ... .. ... ........ 6.83 8.00
LT . T 7.42 7.93
26, Coker, Hardired . . . . . . ¢ o v v v o o o v b ot e i e i e e e e e e e e e B.44 9.02

97, Coker, RedBRIt . . = + + + o » o s s s s o s 5 s ¢ s 5 s n s v u b o n s a s o ae o s nn nn s 7.42 8.06

BB, PUPCAI « « « + » = = = = = = & & & & & = = = = = = = &+ & & &+ 5+ 5 = & & & & & & & & & & = = & & * + + + P F o+ w8 8 e e e .. 8.07
90, TrIEAPD . . o = = ¢ « o 5 = @ = 5 4 8 5 4 4 B s w s s A B NN A B ks m o E e EE e s s E R E s e s ae . 8.19
30. CI 12530, Trumbull-W3B-Fultz-Hungarian . . . . . 0 v o v o o v h o e e e s s s e e e e e e e e e e e e . 7.96
B, BUlB. . = « o « s s s 5 5 5 5 8 8 & ® 5 5 A § 5 B 4 A F 4B S 4 54 v e omowmw oA s E s s e E s s m e et e s .. s T7.10
82, ROVAL o + o o o o o s o s s a s s s s a s 8 8 0t 8 b 0 0 4 8 h ot e n s e e s e e e 8.30
33, Coker, (Gemeinhart) . . . . . o v o s s o o o o o4 e e e e e e e e e 8.86

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.

{ 14 per cent moisture basis.
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TABLE 12--STRAIGHT FLOUR MIXOGRAMS (5Q. CM.)

J941 ] 1942 1 1943 1944 1945 1946 1947 1948
Co- |[Bikes-| Co- | Co- Sikes-| Co- Lath- Sikes-| Co- | Co- Lath- BSikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbiallumbia ton |lumbia rop ton |lumbia{lumbia rop  ton posite*| ton positet Av.
1. Early Premium . ... ....... 40000 ... 6375 84.71 6093 47.36 76.59 57.43 60.97 66.07 64.72
2. Clarkan . . . .. .... PrHE e e ah  a i 71.81 89.14 80.83 T79.04 91.97 68.81 83.81 69.04 79.31
B Kawvale. o v v v v v v v v s s s e e e e e e e e . 6294 96.36 T79.39 56,39 95.43 6743 68.33 66.97 74.22
4, Michigan Wonder
B, Fuleaster . . . . . v v v v o v o v v s v s a0 s ot s 0 v a w s a s ... 1680
6. W5220, Fulcaster x Early
Premium
T. WB5216, Fulcaster x Early Premium
8. W5226, Fulcaster x Early Premium . . ... ... ... B88.26 82.60
9. Fultz
10, Fairfield . . . . v v v v v v v v v e s s 00 000 a . 9649 78.07 67.68
11, Mediterranean . . . . o v v v v v v o v v 0 v 0 0000 . 6920 76.59
12, Dunbar
13, Wabash
14, Forty Fold
15, Wb6253, Kawvale x Early Premium. . . . . . . ... .o s aow s e e s« 1951 5197 65.75
16, W5254, Kawvale x Early Premium. . . . . . . ¢ v v v v v v v o v v v v o v v as 72.45
17, W5400, Kawvale x Currell® . . . . . . 0 vt it ot et e e e e e e e e e 82.85 59,23
18, Wb5477, Purplestraw-Chinese-Michigan-Amber . . . . . . . v v v v v v o 4 s 88.90 58,49 76.78
19. W5478, Purplestraw-Chinese-Michigan-Amber , . . . . . . .. e e e e e e . 1497 54,59 61.42
20. W5488, White Federation x Early Premium . . . . . . . v v v v v v v v o v v w s 26.71 61.55 38.39
21, Moking . . ... .. e [ 66.97
B2, PAWNER & + o o v v v 2 v s s s s s r s s s 2 s s s s s s s a5 a1 s trerranss 0610 68.20
23, WG5590, Kawvale x Early Premium. . . . . . . o 0 v v v v v v v v o v v v b e e n e 46.97 62.07
24, CI 12454, Trumbull-W3B-Fultz-Hungarian . . ... ... ... .. .. e e e e e ..« 04,78 54.65
T 1 63.36 44,84
26, Coker, Hardired . . . . . v v v 0 o v vt it o et o e e e e e e e e s s e e e x a e e . 6752 69.62
27, Coker,Redhart. . . ... ........... I T ST 78.46 65.17
28, PUFCAII « v 4 o v 4 v 0 0 o 0 & 0 4 s s 8 8 o b 4 b 4 b ua e P b E om e E e s m s e s R E e O : -8 i
29, Triumph . . . . . . 0 v v v @ v v 0w v o . B R R R mE R e i B e e T L 75.42
30, CI 12530, Trumbull-W38-Fultz-Hungarian . . .. . . . . . « + « « . B mE me o et L B e a ah s sy T 53.42
31, Butler. . . . . . . ... oo . .k 6w C e e e e e e e e e 44,65
T, - P L I A L . . . 58.97
33, Coker, (Gemeinhart) . . . . . . v v v v v v v b e vt e e e m e e e e o O WA 63.81

* Mixture of equal parts of wheat grown at Columbia,

Lathrop, and Sikeston.

t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.



£9

TABLE 13--T0 PER CENT PATENT FLOUR MIXOGRAMS (SQ. CM.)

1941 1942 1043 1044 1945 1046 1947 1948
Co- |Sikes-| Co- Co- Sikes-| Co-  Lath- BSikes-| Co- Co- Lath- Bikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton [lumbia rop ton |lumbia|lumbia ro ton  posite*| ton positef Av,
1. Early Premium. 60,70 71.40 68.00 56.00 41.69 50.84 67.00 61.29 42.78 55.20 49.65 61.30 57.56 57.18
2. Clarkan. .. .. 83.00 75.80 86.00 B83.00 55.80 45.02 172.57 65.07 57.62 64.56 63.20 74.20 62.91 68.36
3. Kawvale. . .. . 66,10 83.50 86.00 82.00 51.72 80.98 81.25 73.23 41.20 69.91 61.75 62.97 66.71 69.79
4, Michigan Wonder . . . . T73.30
5. Fulcaster . .. ... .. G4.60 64.99
6. W5220, Fuleaster x Early
Premium ... ... 80.30
7, W5216, Fulcaster x Early Premium 74.00 74.00
8. W5226, Fuleaster x Early Premium 70.00 78.00 52.96 68.32 T0.47
9. Fultz
10, Fairfield . . . . .« v v ¢ o 0 s 0 0 0 0 s . e 36.206 51.04 63,11 87.97
11. Mediterranean . . . - « « » = s » » 5 o « + s = s s 2 s & 52.74 T6.75
12, Dunbar
13, Wabash
14, Forty Fold
15. W5253, Kawvale x Early Premium. . . . . . . . . . oo oo v v v oo v o 64.62 43.42 60.13
16. W5254, Kawvale x Early Premium. . . . v o v o v v v v oo v oo oo oo u s 63,00
17. W5400, Kawvalex Currell2 . . . . ... . ..ottt 76.85 58.04
18. Wo47T, Purplestraw-Chinese-Michigan-Amber . . . . . .« v . v o v o v v v u s 69.00 49,62 68.50
19, W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. ..o v v v b 67.36 45.72 58.58
20. W5488, White Federation x Early Premium . . . . o v v v v v v v v oo v v 52.10 53.39 49,04
21, MOKINE . - « « ¢« o v s 5 8 s s s s s s s s o s s s a0 o4 s s s s e s 60.13 71.81
DT, PAWIEE . - « « o + « o & o 0 o 8 8 4 0 0 v v o v 4 o 4 & 8w b x b on o w s e s s s s 51.71 60.58
23. W5590, Kawvale x Early PremiUli, « « o « o ¢ o = = « = & & 8 o & s a 0 2 a ¢ 8 4 8 8 ¢ s 44,10 56.65
94. CI 12454, Trumbull-W38-Fultz-Hungarian . . . . ... ... ..o v o 41.97 53,16
28, VIf0. o o » o s s o s s s r s s s st o e a oot et esr ey 47.45 53.36
96, Coker, HAFAITEA o « « « v o v v v oo st o m s e e e 64,10 81,55
27. Coker, RedhArt . v v s s o o v v v e v s s s s sttt 51.46 67.88
DB DUTCAM « o « v » » v 1 & 8 # 6 s 5 s 8 5 8 s r v s s o8 0o a0t asasssssanssasssnss iarnrsrsasssassnyss 60.39
90, TrAumPh . o ¢ o o s s v st o v o s s s s s s s 4 s s s s e P e s e s At 68.59
30. CI 12530, Trumbull-W38-Fultz-Hungarian . . . . .« ¢ o v v v v v v v oo v v m v m s s s s e e e e e e e e e 54.20
G1, BULIET s o o o o o s o o s s s s s o s a4 4 e e ma s e aaa s s st a e E e 51.81
N T R R I 53 85,17
53, Coker,(Gemeinhart) . o o o o oo o s s s o aacoooecs o s o v nnar oo rvs s s e st nsnsssenors 73.68

* Mixture of equal parts
 Mixture of equal parts

of wheat grown at Columbia, Lathrop, and Sikeston,
of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
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TABLE 14--STRAIGHT FLOUR VISCOSITY (DEGREES, MACMICHAEL)

1941 | 1942 | 1943 1944 1945 1946 1947 1948
Co- |Sikes-| Co- Co- Sikes-| Co- Lath- Sikes-| Co- Co- Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton |lumbia rop ton | lumbia|lumbia rop ton  posite*| ton positet Av.
N LY E RO e i S R R S T 150 153 140 141 183 155
2, Clarkan . . . . .. ..o v v v i s P E ot e e a4k ke e e e e e e e e e 148 120 105 111 168 130
o it A SR PER J c of l 185 139 131 135 161 150
4, Michigan Wonder
5. Fulcaster
6. W5220, Fulcaster x Early
Premium

7. W5216, Fulcaster x Early Premium
8. W5226, Fulcaster x Early Premium
9. Fultz

10. Fairfield

11. Mediterranean

12, Dunbar

13. Wabasgh

14, Forty Fold

15. W5253, Kawvale x Early Premium. . . . ... .................... . 184 191
16. W5254, Kawvale x Early Premium

17. W5400, Kawvale x Currell2 . ... ... ........... i R R I R R o 126 )

18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . .., ,........._ . """ 169 162
19. W5478, Purplestraw-Chinese-Michigan-Amber . . . . , . ... ......... . """ 213 180
" 20. 'W5488, White Federation x Early Premium . . ., .. .............. P a s 148 133
e R R et . 166 134
o L I e T 105 v e o 170 169
23, W5590, Kawvale x Early Premium, , . . ... ............. ... . """ 215 162
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . .. .. .. ... ... ... "' """ 122 127
ol A IR SERSREG RN st o S o 123 151
S (COREEG NG oy yorcusioeviinsaiiies BT 0 S RTL R e 5 E e mn s o S 154 156

$le CUROR RO . o & b s 4 S G0 ST gty S B a o e a .. 144 151

B e s S8 e ammetin e w56 ) SRS pO0s S (8 G o s be TES L 126
50 e R e e we v iR Sl 1 () B8 BT R B R 192
30. CI12530, Trumbull-W38-Fultz-Hungarian . .., . ... . i U O e TRt A 115
L Buler. . . ... e e T e e e 108
92, Royal . . . ........ YR SAIRATBORIRTRE R i SR Y D S Rir e immen aie w0 b B St o 167
33 Coker, (Gemelnhart) . . .+ .o\ uii L. o Lo il 136

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
T Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
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TABLE 15--70 PER CENT PATENT FLOUR VISCOSITY (DEGREES, MACMICHAEL)

1041 [ 1942 [ 1043 1044 1945 1048 1947 1948
Co- |[Sikes-| Co- | Co- Sikes-| Co- Lath- Sikes-| Co- | Co- Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton posite*| ton positef Av.
1. Early Premium. . 167 157 115 83 60 111 47 87 85 a7 71 a7 67 94 95.0
2. Clarkan. .. ... 185 112 106 111 71 96 31 76 84 70 66 69 58 96  88.0
3. Kawvale. . .. .. 169 120 118 153 85 257 70 135 127 187 132 125 113 133 138.0
4, Michigan Wonder . . . . . 112
5. Fulcaster......... 110 108
6. W5220, Fulcaster x Early
Premium .. ... .. 136
7. W5216, Fulcaster x Early Premium 105 110 87
8, W5226, Fulcaster x Early Premium 106 105 84 121 93
9. Fultz
10, Fairfield . . .. ... ... Piia himiE e R s fha % 156 108 111
11, Mediterranean . . . . .+ ¢« « « & & & s & & & & & 2 & &+ & & s 132 ™
12. Dunbar
13. Wabash
14, Forty Fold
15. W5253, Kawvalex Early Premium. . . . .« . v 0 v o v v 0 v o v v o v 0 v 0 v a s 93 111 114
16. W5254, Kawvale x Early Premium. . . . . . . . . v o v v 0 v o v v v vt v h v u s 135
17, W5400, Kawvale x CUrpelld: 2l A e i e o R ST e 67 87
18. W54717, Purplestraw-Chinese-Michigan-Amber . . . . . . ... .. ... ... .. 7 102 87
19. W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. ... ... ... .. 127 145 122
20. W5488, White Federation x Early Premium . . . . . . . . o v o v v v v v oo v o 85 95 109
B1, MOKING . & - ¢ o o o o s 8 0 ¢ o s 2 6 ¢ 8 88 0 2 0 8+t 8 44 s e 0 e e an s 115 79
99 PAWHEE . o v = = o o« 0 + » & & & 6 & 8 5 3 & 5 & & & + # 8 8 b & 4 b & 4 8 s 8 5 6 8 5 0 8 4 4 171 138
23, W5590, Kawvale x Early Premium. . . . . . . o o v v v v v v v i i ittt h e e 153 120
24, CI 12454, Trumbull-W3B-Fultz-Hungarian . . . . .+ o v v v o v v v v v v v v v o 0w a s T4 T8
25, VHBO. « v ¢ o v o ¢ s s s s s 8 =8 s 1 5 s s m 4w p e owow e e s a s n st s s s a s e 86 101
26, Coker, Hardired . . . . . v v v v v o ot v o i v v ittt i e e e e e e e 134 140
2?. CﬂkEr, RBedhart . . & « ¢ o & & & » & & & & 5 = & & & & # & & 5 & & s & & & & & . o o8 o8 % o ® B o= a 102 a2
9. PUFCAIN « « « « « « s = = s s v 2 ¢ s & # + 4 5 v 5 3 5 2 v o 5 s s ¢ 0 s % o s & 5 & s s ¢ & 6 8 + 8 s 5 v s F 2 4 s s w4 e . 102
20, Triumph . . . . o v o & o s v v 0 s s e e e e P T T T T 137
30, CI 12530, Trumbull-W3B-Fultz-Hungarian . . . . .. .o v vt v ittt ittt e e s et e s et v e n e w e au 70
F1, BULLET . « o « s v = s » o s s s s 2 5 5 8 3 8 s v 5 0 o s v s s 5 s s 8 5 v s 55 8 t & 8 5 588 8 s 8 At A b s aa s s w e 92
32, Royal . .« « v v v oo 0 v oo e i e ouitie e AT B R N A e e SR e S W H Ak e e PR o A 8 kG et 125
33. Coker, (Gemeinhart) . . . . o o o o o o o o 4 v e 4t 4 e e et s s use e eaaeeese e tese et eue oo, 100

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
+ Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
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TABLE 16--COOKY SPREAD FACTOR (DIAMETER/THICKNESS)

1941 [ 1942 | 1548 1944 1845 1946 1947 1948
Co- |Sikes-| Co- Co- Sikes-| Co- Lath- Sikes-| Co- Co- Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbiajlumbia ton |lumbia rop ton |lumbia|lumbia rop ton  posite*| ton positef Av.
1. Early Premium. ... ... ... 8,10 B.B4 813 T.30 6.71 B.00 9.43 T,55 8,16 8.22 8.40 8.08
2, Clarkan. . . . v v s v v v v v\, 749 785 T.70 7.39 7.01 T7.60 B.36 T.25 B8.40 .17 9.10 17.81
3, Kawvale. . . .. ... ... ... 6.48 7.76 6.90 6.56 6.40 7.95 8.96 6.80 T.33 7.82 8.10 7.37
4, Michigan Wonder . ., ., ... .. 7.42
5, Fulcaster., ... ......... 8.16 6.87
6. W5220, Fulcaster x Early
Premium
7. W5216, Fulcaster x Early Premium 8.17 8.22 17.86
8. W5226, Fulcaster x Early Premium 8.57 8.30 8.18 6.79 7.04
R | N A S 7.89
10. Fairfield . . . . + - < 2 2 v s « » B.B4 7.32 6.88  8.00
11, Mediterranean . ... ... ... 8.33 7.27 7.80
12, Dunbar . ... ... ¢ 00 v v s 8.85
19 Wallsh 5 5o0a0i i oy i 8.90
14, Forty Fold ... .. B a g g 9.04
15. W5253, Kawvale x Early Premium. , . . . . . . o v v v v v v v o v e v e v e s 8.15 9.44 8.55
16, W5254, Kawvale x Early Premium. . . . . . & v o v o v v v v o o o s o o v v o 8.00
17. W5400, Kawvale x Currell2 . . . . . . . . . . . i i et s e s e nu 8.45  0.87
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . .., .. ......... 6.90 8.47 7.65
19. W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . . .. .. .. .. ... T7.45  B.B5 B.35
20. W5488, White Federation x Early Premium . . . .. . . .. ... . 0o ... 8.90 9.21 9.60
AL-MORIIE 26 i 6 v 5 & ikt d boh B R hou & Tty Bl Gt gih § e e s 9.15 8.75
Sl CTRWEEE 4w eovaiogtn Riin miwiReE K6 Fiite Sl B A S s S DB 9.50 8.30
23. W5590, Kawvale X Early PremiUm. . . . o v v v v v v v h vt e e e e e 9.64 8.95
24, CI 12454, Trumbull-W3B-Fultz-Hungarian . . . . . . . . v v v v v v v s s e e e e s u s B.8B6 9.05
A 1/ A 8.91 9.70
26. Coker, Hardired . . . . . . . . . . . . i i i it it s e e e e, Pt e e 7.69 8.15
27, Coker, Redhart . . . . . . . . . ittt e e e e e 7.96 8.80
2B, Purcam . . . .. e e e e T 8.85
29, Triumph . . . e et i i e e e e e e e 8.40
30. CI 12530, Trumbull-W38-Fultz-Hungarian . . . . ... ...t v v e et e st s e e e e 8.90
e 9.15
v L T T T 8.60
S, Coker, {Gemelnbart] . . . © o v o o 0 v e b e i e ue i e e s e e at b e s e e ebn e ..y 8.70

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.
t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
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TABLE 17--INDEX OF CAKE VOLUME (SQUARE INCHES)

1941 T 1947 T1094% 1944 1945 1946 1947 1948
Co- |Bikes-| Co- Co-  Bikes-| Co-  Lath- Sikes-| Co- Co-  Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia |lumbia ton |lumbia rop ton |lumbia |lumbia rop ton  posite*| ton positef Av.
1. Early Premium. . 8.50 .80 9,13 10.81 11.01 10.17 9.98 10,52 10,53 10.25 10.80 10,13 10.37 10.07 10.08
2, Clarkan. ... .. 885 9,03 850 10.27 10.15 10.14 947 987 10,59 9.92 10.20 10.07 10.02 9.74 9.85
3. Kawvale. ..... 9,13 835 808 9.28 958 856 882 860 9,71 881 9.66 9.14 9.11 9.37 9.1
4. Michigan Wonder . . . ., . 9.04 8.79 '
5. Fulcaster . ........ 8.80 8.44 9.60
6. W5220, Fulcaster x Early
Premium ... ... . 8.80
7. W52186, Fulcaster x Early Premiom 8.93 10,81 11,11
8. W5226, Fuicaster x Early Premium 8.67 10.65 10.87 8.20 9,67 9.67
9, Fultz . . ...... ... .... 896
10, Fairfield . .. ... ... ...t 9.665 9,46 088 11.06
11, Mediterranean . . . . . v o v o « o o =« = o # = ¢ 2 = = = = 0.74 10.54
12, Dunbar
13. Wabash
14, Forty Fold
15. w5253, Kawvale x Early Premium. . . . . . ... .. ... s e e e e s ... . 10,34 10,33 10.26
16. Wb5254, Kawvale x Early Premium. . . . . . . . . . .. T - K]
17, W5400, Kawvale X CUrrell2 . . . . v oo v oo iine i 10.50  9.56
18. W5477, Purplestraw-Chinese-Michigan- Amber . . . . . s e e e e w e ... . B93 0,83 9.48
19. Wb478, Purplestraw-Chinese-Michigan-Amber . . . . . .. .. .. res e .. 913 9.684 9.81
20. WE&EE, White Federation x Early Premium . . . . ¢+ o v 4 4 v o v v v v v w W . 10,49 10,02 0.97
21, Moking . . . . . v v v v v v v v o v s TR B U S 9.51
22, Pawnee . . . o v 4 v s s s s s s n o w nn e e s - S - 9,23
23. W5590, Kawvale x Early Premium. . . . . s s s s s s st s annnnssesns D62 9.27
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . . . .. . . ... e i g i s ... D.88 9.62
235. Vigo. . . . . . o v v v i e e ek % E s e 9.78 9.70
26. Coker, Hardired . . . . . . o o v o v v o v s o v o o v o o b b s o b e s s et e e ..., B.04 8.09
27, Coker,Redhart. . .. .. ......... e A e e ety t e s s e areaa.,s D52 10.05
28, Purcam . . . . .+« v 4 s s ouou s P T T P .+ . 9,46
Eg,TriUmph.+.......+++‘.- # # ® 3 = & = = - o5 o8 . L I L I T T T S, ] 5.92
Eﬂ.CIIEEEDTrumbullWSBFultt.Hngarian..........+.......,...........+++ ...... P | N 1
31, Butler. . . . . . . .. i i i e e et s e e e s e T T T B
B & () T S s et h i et s s s e e e s e e 033
33. Coker, (Gemeinhart) . . . . .. ... I c e .. 9.30

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Si].:gstun

1 Mixture of equal parts of wheat grown at Columbia, Lathrop,

Elsberry, and Sikeston,
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TABLE 13--T0 PER CENT PATENT FLOUR MIXOGRAMS (SQ. CM.)

1941 1942 1043 1044 1945 1046 1947 1948
Co- |Sikes-| Co- Co- Sikes-| Co-  Lath- BSikes-| Co- Co- Lath- Bikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton [lumbia rop ton |lumbia|lumbia ro ton  posite*| ton positef Av,
1. Early Premium. 60,70 71.40 68.00 56.00 41.69 50.84 67.00 61.29 42.78 55.20 49.65 61.30 57.56 57.18
2. Clarkan. .. .. 83.00 75.80 86.00 B83.00 55.80 45.02 172.57 65.07 57.62 64.56 63.20 74.20 62.91 68.36
3. Kawvale. . .. . 66,10 83.50 86.00 82.00 51.72 80.98 81.25 73.23 41.20 69.91 61.75 62.97 66.71 69.79
4, Michigan Wonder . . . . T73.30
5. Fulcaster . .. ... .. G4.60 64.99
6. W5220, Fuleaster x Early
Premium ... ... 80.30
7, W5216, Fulcaster x Early Premium 74.00 74.00
8. W5226, Fuleaster x Early Premium 70.00 78.00 52.96 68.32 T0.47
9. Fultz
10, Fairfield . . . . .« v v ¢ o 0 s 0 0 0 0 s . e 36.206 51.04 63,11 87.97
11. Mediterranean . . . - « « » = s » » 5 o « + s = s s 2 s & 52.74 T6.75
12, Dunbar
13, Wabash
14, Forty Fold
15. W5253, Kawvale x Early Premium. . . . . . . . . . oo oo v v v oo v o 64.62 43.42 60.13
16. W5254, Kawvale x Early Premium. . . . v o v o v v v v oo v oo oo oo u s 63,00
17. W5400, Kawvalex Currell2 . . . . ... . ..ottt 76.85 58.04
18. Wo47T, Purplestraw-Chinese-Michigan-Amber . . . . . .« v . v o v o v v v u s 69.00 49,62 68.50
19, W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. ..o v v v b 67.36 45.72 58.58
20. W5488, White Federation x Early Premium . . . . o v v v v v v v v oo v v 52.10 53.39 49,04
21, MOKINE . - « « ¢« o v s 5 8 s s s s s s s s o s s s a0 o4 s s s s e s 60.13 71.81
DT, PAWIEE . - « « o + « o & o 0 o 8 8 4 0 0 v v o v 4 o 4 & 8w b x b on o w s e s s s s 51.71 60.58
23. W5590, Kawvale x Early PremiUli, « « o « o ¢ o = = « = & & 8 o & s a 0 2 a ¢ 8 4 8 8 ¢ s 44,10 56.65
94. CI 12454, Trumbull-W38-Fultz-Hungarian . . . . ... ... ..o v o 41.97 53,16
28, VIf0. o o » o s s o s s s r s s s st o e a oot et esr ey 47.45 53.36
96, Coker, HAFAITEA o « « « v o v v v oo st o m s e e e 64,10 81,55
27. Coker, RedhArt . v v s s o o v v v e v s s s s sttt 51.46 67.88
DB DUTCAM « o « v » » v 1 & 8 # 6 s 5 s 8 5 8 s r v s s o8 0o a0t asasssssanssasssnss iarnrsrsasssassnyss 60.39
90, TrAumPh . o ¢ o o s s v st o v o s s s s s s s 4 s s s s e P e s e s At 68.59
30. CI 12530, Trumbull-W38-Fultz-Hungarian . . . . .« ¢ o v v v v v v v oo v v m v m s s s s e e e e e e e e e 54.20
G1, BULIET s o o o o o s o o s s s s s o s a4 4 e e ma s e aaa s s st a e E e 51.81
N T R R I 53 85,17
53, Coker,(Gemeinhart) . o o o o oo o s s s o aacoooecs o s o v nnar oo rvs s s e st nsnsssenors 73.68

* Mixture of equal parts
 Mixture of equal parts

of wheat grown at Columbia, Lathrop, and Sikeston,
of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
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TABLE 17--INDEX OF CAKE VOLUME (SQUARE INCHES)

1941 17 1042 11945 1944 1945 1548 1947 1948
Co- |Bikes-| Co- Co-  Bikes-| Co-  Lath- Sikes-| Co- Co-  Lath- Sikes- Com- |Sikes- Com-
Variety lumbia| ton |lumbia|lumbia ton lumbia _ rop ton |lumbia |lumbia rop ton  posite*| ton positef Av.
1, Early Premium. . B.50 B0 9,13 10.81 11.01 10.17 9.98 10,52 10.53 10.25 10.80 10.13 10.37 10.07 10.08
2, Clarkan . . . .. . H.85 9.03 8.50 10.27 10.15 10.14 9.47 997 10.59 8.92 10.20 10.07 10.02 9.74 9.85
3. Kawvale., ... .. 9,13 835 8.08 928 958 8,56 882 8.60 9.71 8.81 .66 9,14 9.11 9.37T 9.11
4, Michigan Wonder . . . . . 9.04 8.79 .
5, Fulcaster .. ....... B.B0 8,44 9.60
6. W5220, Fulcaster x Early
Premium ....... 8.80
7. W52186, Fulcaster x Early Premiom 8.93 10,81 11,11
8. W5226, Fuicaster x Early Premium 8.67 10.65 10.87 8.20 9,67 9.67
9, Fultz . .............. 896
10, Fairfield . .. ... ... .. ... ..., 965 0,46 9.88 11.06
11. Mediterranean . . . . . - . e e e .. 3,74 10.54
12, Dunbar
13. Wabash
14, Forty Fold
15. W5253, Kawvale x Early Premium . . . . s e s e s s e - ... .. 10,34 10,33 10.26
16. W5254, Kawvale x Early Premium. Gie uite v s i e w e . 9.80
17, W5400, Kawvale x Currell2 . . ... ......... ¢ s eesaessa. WLBOD 956
18, W5477, Purplestraw-Chinese-Michigan- Amber . . . . . R - B.93  9.63 9.48
19, ﬁmmqmu Purplestraw-Chinese-Michigan-Amber . . . . . . I T 9.13 9.64 9.81
20, W5488, White Federation x Early Premium . . . . . « « ¢ v & 4 v ¢ v 4 2 . . . . 10,49 10,02 0.97
21, Moking . . . . v v v v v v v v e e e S hm oo s e e e s .. 10,10 9.51
22, Pawnee . . . v v v 4 s v v a s e T T T T I . 9,23
23. W5590, Kawvale x Early Premium. . . . . .« v o v v v v vt v v v h v v s v v w e a .. 9,82 9.27
24, CI ngmm Trumbull-W38 - Fultz- mE..meE.. S s s s s ' e oa s « s+ s ... B.BB 9.62
25, Vigo. m mom e e R S h e e e e e e e s . . 9.78 8.70
Nm.ﬁcrmﬂumﬂﬂ&ﬂmn...,.+...+.. e h e e e . . B.o4 8.00
27, Coker, Redhart. .. ......... e R S e PR 9,51 10.05
28, PUrcam . . . .+ « + 4 s 4 o . o e . e e e .. DB.48
M.m. ﬂ.ﬂhﬁqﬂmu-...+..;....+++... & o= @ ow - LI I oo . s e s o8 s o s P maﬂu
30. CI 12530, Trumbull-W38- m.ﬁﬂﬁum.._.pnm.lmh . e e e s e s e e s e s s wom e s s s ow ok o. s s s s« - 965
m?m_ﬂﬂmu...,,..........: LT T T e 5
W.M.cmnm.ﬂ.—. R B o8 & % s L TR R L] L LI - a8 @ @ o= W L « @ m.mm
uw.ﬂu#mﬂn_ﬂm!mﬁ;ﬁﬂ& T R O L T . . . f e s .30
* Mixture of equal parts of i:mmﬁ mﬂuﬁﬁ E Columbia, Lathrop, u.:..._ Sikeston.

1 Mixture of equal parts of wheat grown at Columbia, Lathrop,

Elsberry, and Sikeston,
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TABLE 18--BREAKING ANGLE (DEGREES)

1941 | 1942 | 1943 1944 1945 1946 1947 1948
Co- |[Sikes-| Co- Co- Bikes-| Co- Lath- Sikes-| Co- Co- Lath- Sikes- Com- [Sikes- Com-
Variety lumbia | ton |lumbia|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton  posite*| ton positet Av.

1. Early Premium. . . ... 21 11 19 18 14 14 16 16 20 21 17 21 18 17

2, Clarkan . . .. ...... 23 12 20 19 16 15 16 19 20 17 18 21 14 18

. Kawvale. . . ....... 20 12 17 17 14 13 16 20 18 18 20 i8 15 117

4. Michigan Wonder . . ., . . 21 13

5. Fuleaster. ...... 19 12 15

6. W06220, Fulcaster x ku_u._,

ma._mn._::ﬂ.. ..... 21

T. W5216, Fulcaster x Early Premium 13 20 16

8. ﬂmuua Fulecaster x Early Premium 12 16 20 15 13 16

9. Fultz . ... e & |

HFm.E-.ﬂmE...................... ... 18 16 17 18

11, Mediterranean . . . . ... ... ... .. .2 .0.... 15 17

12. Dunbar

13, Wabash

14, Forty Fold

15. W5253, Kawvale x Early Premium. . .., .. .. S | 19 14

16. W5254, Kawvale x Early Premium. . . . ., ... 15

17. W5400, Kawvale x Currell2 , ., ., ... ........... 15 16

18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . . . . . . . v . v ... 16 19 16

19. W5478, Purplestraw-Chinese-Michigan- Amber . . . e I £ 17 15

20. W5488, White Federation x Early Premium . . . . .. .. ... .......... 15 17 16

E..Eu_unm . . 18 15

mm.u.uﬂ_._mm.:.......................... 16 15

23. W5590, KEawvale x Early Premium. . .. ... ... e .. 16 15

24. CI 12454, Trumbull-W38-Fultz-Hungarian I 16

25, VIBO. « & v v v it s i e e e e e . I |- 14

26, Coker, Hardired . . . . . . . . o v v v i ittt e e e e e e e be e m e e wE b e w s 18 15

27, Coker,Redhart . . . ... ............ S r ek s s e r e m n e s s s s e s s s e 20 14

R L A A I N 16

29, Triumph ....... S5 w4 aiE & e CE d4Cw Bk B BvE BFE aie e e om o ks e I

un_.nuwmmmn.ﬁuﬁﬂwﬁ_ﬁmguuumglg...... D[]

L. Buller. . . .. i i i e e e et e et et e e . .. 14

32, Royal . . .. ... P e nwa s s ke e e P | -

33. n_.c_nm_,_”mmﬁmw_._ﬁus T o R I TR Ot [

* Mixture of equal parts of #._Eﬁ grown at Columbia, Lathrop, E..n Sikeston,

T Mixture of equal parts of wheat grown at .UE:EUF Lathrop,

Elsberry, and Sikeston,
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TABLE 18--BREAKING ANGLE (DEGREES)

1941 | 1942 | 1943 1944 1945 1946 1947 1948
Co- |[Sikes-| Co- Co- Bikes-| Co- Lath- Sikes-| Co- Co-  Lath- Bikes- Com- [Sikes- Com-
Variety lumbia | ton |lumbia|lumbia ton |lumbia rop ton |lumbia|lumbia rop ton  posite*| ton positet Av.
1. Early Premium, . ., .. 21 11 19 18 14 14 16 16 20 21 17 21 18 17
2. Clarkan . . ... ..... 23 12 20 19 16 15 16 19 20 17 18 21 14 18
3. Kawvale. . . . ... ... 20 12 17 17 14 13 16 20 18 18 20 i8 15 117
4, Michigan Wonder . . , . . 21 13
5, Fuleaster......... 19 12 15
6. W5220, Fulcaster x Early
Premium . ...... 21
7. W5216, Fulcaster x Early Premium 13 20 16
8. W5228, Fulcaster x Early Premium 12 16 20 15 13 16
8. Fultz . .. ... ... ... ... 11
10, FRITHOM o o ocnoonom min o naci s m ecais fons 6. s 16 16 17 18
11, Mediterranean . . . . . . . . v v v v v v v vt e e, 15 17
12. Dunbar
13, Wabash
14, Forty Fold
15, W5253, Kawvale x Early Premium. . . . . 4 . v o v v v w v e e e e e e e 14 19 14
16. W5254, Kawvale x Early Premiim. . . . . v v v v v v v v v v v n o v e s e 15
17. W5400, Kawvale x Currell2 . . . . . . . . . i ittt e e e e 15 16
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . . . . . . o v v v v v . .. 16 19 16
19. W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. ... ... .. ... 18 17 15
20. W5488, White Federation x Early Premium . . . . . . . . . . . o o v v v v s v, 15 17 16
S, MOKINE v . wia s s s i wd dw se e BT Eh Ae 6 s e bk b b E o me e 18 15
B2, PAWIBB - . . v b b e e h s h e ks e e r ke m e h s e e e e e, . 16 15
23. W5590, Kawvale x Early Premium. . . . . . . o v v v v v v e et s e e e e 16 15
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . .. . . . ... o v v vvmm s s s, 18 16
BB, VB0, & & v i it it i e it e e et e e e e et e e e e e, 18 14
26, Coker, Hardired . . . . . . . i v i ittt it e e e e e e e e e 19 15
27, Coker, Redhart . . . . . . . . i ittt s e e e e 20 14
BB, PUTCAIL  « &+ & o s s s 4 40 0o a e b a s s e s a8 b b s m e n e e a e et e e e e 16
20, TrUMDh . L e e e e e e e 14
80. CI 12530, Trumbull-W38-Fultz-Hungarian . . .. . .. ... ... .o v v v me s 16
L BOIEE. o o o vy v 0 o0 ow wow ma s e n s s e e e B e e e r  a e e e e e B 14
e T I T T T T T T T 15
33. Coker, (Gemeinhart) . . . . . . v v vt i i b e it e e e e e e e 14

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston,
t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston,
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TABLE 19--COMPRESSIBILITY (MILLIMETERS)

—_— ngi S1!3".4.:! 1943 1944 1645 1946 1547 1548
—  |Sikes-| Co- | Co- Sikes-| Co- Lath- BSikes- | Co- | Co- Lath- BSikes- ~ | Sikes- =
Variety lumbia| ton |lumbia{lumbia ton |lumbiz rop ton |lumbia|lumbia rop t.r:mBl p(g:ﬁa* Si"tﬁls c‘:ﬁet A
T Farly Premium. - . . - . 55 20 4.5 47 61 71 54 56 3.8 8.8 3.5 3.6 o 7 v
o Clarkan . ......... 34 23 43 43 59 69 55 57 35 32 34 8.5 - 38 13
3 Kawvale. . . ....... 28 25 35 41 59 69 57 53 37 36 35 8.5 3.1 4,
4, Michigan Wonder . . . .. 2.7 2.6 ' : i -2
5, Fuleaster . . . . . - | 2.3 5.8
6. W5220, Fulecaster x Early

Premiuvm .. .. . .«
7. W5216, Fulcaster x Early Premium 2.6 3
8. W5226, Fulcaster x Early Premium 29 4,
O, FultZ . . ..« oo voosenanr &3

B 4.7
3 4.2 5.8 7.0 5.7

10, Fairfield . . o v o o v e s s s ss s s ssesnnsaesa 5.8 6.9 5.2 5.5

11, Mediterranean . . . . « « + s s s o s 0 s s 0 a0 0w a o Bl 5.5

12, Dunbar

13. Wabash

14, Forty Fold

15. WEEEE,KawvalexEarlyPremium............“...... ..... 5.6 3.2

16. W5254, Kawvale x Early Premium. . . . . . v o v oo v v i i oo n v 5.4 3.5
17. w&-i{}u,itawvalex(?urrellﬁ st 5.3 3.2

18, WhH4T1, P'urplestrawrChinese-Michigan-Amher. S e B B W e R e R 5.3 3.6 g
19. WhH4T8, PurplEstravahinese-Michlgan-ﬂmher. B e e . 5.3 3.2 3'3
20. W5488, White Federation x Early Premium . . . .. ... ..o v vt in . 5.4 3.4 3.8
91, MOKING .+ « « v+ = s s v v v s s s s o oo o R YU PP RTINE.- 7y | 2'3
22, PAWNEE . o o o o o = v s s o0 s s s nn s e RO 3.8 2'9
93, W5500, Kawvale x Early Premim. . . . o oo vvvv v o v . 3.3 93
94. CI 12454, Trumbull-W38-Fultz-Hungarian . . .. ..... - | 24
25, Vigo. . . -« « T Mihrds e P e e 3.7 2-5
26. C‘cker,H&I‘dirEdv+-++----' ..... Bk B a R B B R B B BB B A A B B B B oA oE s - 3.5 .
97, Coker, ReAhart . . . o« v v o o oo e 3.0 3.9
EE,P‘LII'EEHI......,..+1 ..... s & w®w & % % ® & B B ® & & & & 8 W ® @ B ® 4 & ® @ ® ® @ = = B @ B E OB OB OF OB OE & B R o o® & -|+3.2-
Eg.Triumph.....-1-l+-l+-l-l-l-!d--lr+ll!++l++|--!' ----- OB OB B & B BB W B R B M R RN E.E o e z-g
3!].CI12530,Trumhull-WB&-Fﬂltz-Hungaria s e e b s e -2'4
31, BULIET. o o o v oo s oo oot on B R
ﬁziﬂﬂ}'al ...... T R R L LI S N L R A L L L L T - N
33.Cﬂl{_&]‘_{GEmE‘iﬂhﬂrt}----*"""""""" ............ ¥ 8 % 8 E E W W E A EE W P e e s e s 3.5 ’

parts of wheat grown at Columbia, Lathrop, and Sikeston.

* Mixture of equal
parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.

+ Mixture of equal
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‘ TABLE 20--BAKING SCORE
1941 [ 1942 [ 19043 1944 - 1945 1946 1947 1948
Co- |Sikes-| Co- Co- Sikes-| Co- Lath- Bikes-| Co- Co- Lath- Sikes- Com- |Sikes- Com-
__Variety lumbia| ton |lumbia|[lumbia ton |lumbia rop ton |lumbia{lumbia rop ton  posite*| ton positef Av.
1. Early Premium. .86.50 86.30 094.90 06.90 05,30 08,47 94,88 08,12 92,66 92,58 85.23 05,46 91.55 92,45 94,02
9. Clarkan..... .8690 8640 83.23 91.50 90.60 95.04 90.67 96.17 94.22 96.82 91.45 983.47 91.01 92.67 89.61
3. Kawvale. . .. .. 090.10 82.10 74.58 T74.00 T0.60 175.91 T77.20 80.15 81.34 81.20 84.57 85.28 B2.86 83.43 80.23
4, Michigan Wonder . . . . 87.09 84.37
5. Fulcaster . .. ... .. BB.40 90.60 90.44
6. W5220, Fulcaster x Early
Premium ... ... 85.90
7. W5216, Fulcaster x Early Premium 86,58 88.90 89.80
8. W5226, Fulcaster x Early Premium 88.52 87.50 87.80 73.89 93.44 94,92
9, Fullz . ... ..+ s ¢ v s o s o 91.53
10, Fairfleld . . . . . « « ¢ ¢ v« v s v s v s o s v 0 0 v o 06,51 B86.49 89.68 97.42
11. Mediterranean . . .« « o« o v o o 0 ¢ 0 v 0 v 5 5 8 s 8o 92,24 86.16
12, Dunbar
13. Wabash
14, Forty Fold
15. W5253, Kawvale x Early Premium. . . , . . .« .« v s s 0 v v 0 0 v v v 00 0 93.46 90.19 B7.95
16, W5254, Kawvale x Early Premium. . . . « v v v 0 v v v v v oo v o v v o v v u s 89.10
17. W5400, Kawvale x Currell2 . . . . . . . ot i vt v v v v o vt o n o n e 92,56 85.56
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . . . .. .o v v v 0o v 84.43 87.30 87.23
19. W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . T L O . 86.25 86.34 87.93
20. W5488, White Federation x Early Premium . . . . . . .. oo v v v v v v oo v s 91.74 87.15 92.41
B, MGKABE o s o avis oir vomisin &% S ate iiae & WA S e 58 R 92.28 88.38
B2, PAWIBE . . & + « o « s # 2 + 5 + 8 # s & & 5 = 5 % # & » = + & # 8 ¢ 5 ¢ 8 & 8 & 8 & 8 & & 81.88 82.48
23, W5590, Kawvale x Early Premium. . . . . . 4 v v o v v v v o v o v o o s v oo o v oo s 84.04 88.07
24, CI 12454, Trumbull-W38-Fultz-Hungarian . . . ... . ..o o v oo v v v o 82.39 £6.74
2B, WHEO. » & v v 4 v v e s w s e s e h e s e e e e e s r e e s e e e e ke e 93.00 88.07
26. Coker, Hardired . ... ... Fw B mieite g e e r e E e s b ek e e e e r e e e e e e e e 88.26 B6.86
27, Coker, Redhart . . . . . .« & v v v v o v o o o o s s s b s b s s s e e s s s e s 90.82 88.04
DB, PUTCAIN » + « o s = o o o s # s s *# # # = ¢ = & s s & s + & & & + 4 4 s+ 2 s 5 s & s & & & s ¥ 5 0 0 v o 5 0 0 8 0 5 8 &+ 5 v+ & v s 87.03
20, TrIUMPR .+ & 4 v v v v 4 e e e e e e e e e e e e e e e e e e e s s e s e e e e b e e a s e e e e e e e 85.25
30, CI 12530, Trumbull-W38-Fultz-Hungarian . . . . .. ... oo v v oo v oo b e s e e a e e E e e e 87.86
e I = T4 =5 S T I T R T 90.81
82, ROVAL « o « o ¢ o o o s o s = c s s 68 66 s o n o u nu oo oo e n i u e at et et s r e e s e e e 89.14
33. Coker, (Gemeinhart) . . . . . « o« v o v o o o o 4 e 4w w e s e e e e e e 8w s as s s s s sarwr s s 86.61

* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.

.t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.
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TABLE 21--FLOUR YIELDS (PER CENT)

1041 | 1042 | 1043 1944 1945 1946 1947 1948
Co- |Silkes-| Co- Co- BSikes-| Co- Lath- BSikes-| Co- Co- Lath- Sikes- Com- |Sikes- Com-

Variety lumbia] ton |lumbia{lumbia ton |lumbia rop ton |lumbia|lumbia ro ton site*| ton sitet Av.
~{. Barly Premium. . . . . 09.20 B0.50 80.20 BL.T0 75,04 7244 "?2.5%‘ 73.24 %:ﬁ".u 10 72,

2, Clarkan . . . . . . . .. 170,00 80.50 79.90 83.00 68.52 68.95 68.34 70.11 68.96 67.00 68.65
3, Kawvale., . . ... ... 7700 80.70 81.80 82,60 74,86 T1.77T T1.95 73.894 T1.35 73.30 75.92
4, Michigan Wonder . . . . 70.75
5, Fulcaster . ....... 7075
6. W5220, Fulcaster x Early

Premium . ... .. 7100
7. W5216, Fulcaster x Early Premium. . . . 80.20 80.20
8. W5226, Fulcaster x Early Premium. . . . 80.00 79.50 79.00
9. Fuliz
10, Fairfield . o o« o o v o s s s s s nnn s o s ananssssn. 1800 70.78
11, MediterTanean . . « « » + + + s s s = & = + + + e 1
12, Dunbar
13. Wabash
14, Forty Fold
15. W5253, Kawvale x Early Premium. . . . ... . ... .. a kb a e e et e 72.81 T0.72 72.60
16. W5254, Kawvale x Early PremiUmM. . « « v o o # o = o s s 5 ¢ s 2 s & = o @ » & . T4.55
17. W5400, Kawvale x Currell2 . . . ... ... ... u vt e e ... T0.50 67.65
18. W5477, Purplestraw-Chinese-Michigan-Amber . . . . . ... ... ... ... . T1.94 T0.02 72.10
19. W5478, Purplestraw-Chinese-Michigan-Amber . . . . . . .. ... ... ... . T411 TLL21 73.20
90. W5488, White Federation x Early Premium . . . . ... 0w 0o v v L. ... 7203 TLIL 71.60
21, MOKINE .+ » « + = o s v v s s s s s s s s oo v N LK 7%.00
99 DUWNLR o » o + s ¢ o v o s o s s s s v e s s e st e or s Gt e e e s .. 6963 73.40
23, W5590, Kawvale x Early Premium., . . . . . - T0.15 72.80
a4 CI 12454, Trumbull-W38-Fultz-Hungarian . ... ... ... ar oo 70.49 £9.30
B, WIgD. o o c o o o s s s s s s # 8 s a saa bt aa s st ss s oy T71.45 70.50
26. Coker, Hardired . . . .« o v o v v v v v oo n v on v N T | X5 73.70
97 Coker, REARArt . . « + o oo o v ot s ot m e b e ... T091 69.30
23_Purcam,._,,..1..+.-.-.+----.-.-¢.. ..... # & 8 ® % ® = = ® @ & B o4 B A A F g g o ® B & @ ow OB o8 8 B S 8 & ,13+ED
99, Triumph . - « ¢ = o o o4 s s s s r e s e s e oo e n e e e - R S e e e e e e e e e e e T70.40
30. CI 1253“, Trumbu]luw:iﬂ-Fullznﬂuﬂgﬁrlﬂn L A% B & 8 o® o= ow @ I T . T1.10
31, BUHBE, ¢ « sn s 6/ s s = bmsn® an s s a e s hrW e g s R nna sy oEsneys R R S . . . . 70,00

32. Rﬂyﬂl----'*"""'"""'-'**'I'-""""'
33. Coker,l:Gemein]lart}.........+.................................+.........'IL[II}
* Mixture of equal parts of wheat grown at Columbia, Lathrop, and Sikeston.

t Mixture of equal parts of wheat grown at Columbia, Lathrop, Elsberry, and Sikeston.

t Averages for 1946, '47, and "48 only.
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