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DEPOSITORY

‘Milling 'and Baking Experiments With
Wheat Varieties Grown in Western
United States, 1936-45"

By C. C. FirigLy, senior daking fechnaologist; C, B, Bong, associcte nercal {ech-
nologist, Division of Cereal Orops and Diserses, Bureuw of Plunt I'ndusiry,
Soile, and Agricultural Hagineering, Agrienliveal flesearel. Administration ;
H. ¢ FeLLows, formerly griain teohsnologist, Raxy WEAVER, cssociate grain
technologist, J. . Haves, vssizgtant grain technologizt, ATFRED CHRISTIE, senior
grain lechnoloyisi, B. K, RoTHees, forizerly associate gruin technologist, T. F,
HarrsiNeg, associnle grain techtnofogist, and Enwoon HOFFECKER, assaciate grain
technologist, Gruin Draneh, Production und Merkeling ddministration’
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ok ﬁp]es of rtandard varieties and many new strains of wheat grown

in cabperative experiments in the western United States are milled

eackPyear and the flour haked into bread, cake, and cookies to de-

—termwhe their quality characteristics. Chemical and physical tests are
e '

o . R -
= ! SM@mitted for publication Aarch 15, 1950,

2T cxperiments herein raported were made in the laboratories of the Grain

rang)), Production and Marketing Administration, in cooperation with the Dlvi-
sion gfyCereal Crops and Iliseases, Burenu of Plant Industry, Solls, and Agricul-

—ural Pugineering, Agrienltural Research Administration. The experiments from
thicﬁi'&he grain for thesé stwdlies was obtained were condncted in cooperation
teith 3 severn] Stitte ngricultural experiment stations in the region,

I anthors wish to express their appreciation to the following personnel at
the \‘ﬁons State agricultural experiment stations who participated in assemblivg
the wHat varieties used In these experiments: G. A, Suneson, Davis, Calif, re-
gion‘:ﬂ%nnrdinatorf 0. A. Yogel and Q. BE. Dnrbee, Pullman, Wash, ; . Jacquot
and (", Scely, Lind, Wash, ; H. P. Singleton, Prosser, Wash.; D. E. Stephens and
AL M. Oveson, Moro, Qreg.; J. F. dMartin, Pendleton, Oreg.; D. E. Richards,
T nion, Oreg.; O. Shatruck, Bnrns, Oreg.; C. A, Michels, Moscow, Idaho; H.
Stevens, Aberdeen, Ilaho; W. A, Moss, Tetonia, Idaho; R, B, Knight, Sandpeint,
Idaho; R, W. Woodward, Logan, Utah; D. C. Tingey, Clarkston, Utah; R. H.
Tamberg and W. I Nelson, Bozeman, Ment.; A, T. Batrtel, Mesa, Ariz,; and
D. W, Koonce, Hesperus, Colo. 1
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ulso made of the grain and flour. The quality results and the inter-
relations of many of the quality characteristics for 44 varieties and
strains grown during the 3 crop years 1935 to 1939, inclusive, have ®
been reported previously.* The purpose of the present bulletin is to

bring the results up to date.

MATERIAL AND METHODS

All classes of wheat except durum and red durioin are represented.
All sumples were grown in experimental field or nursery plots. The
winter wheats were grown without irrigation, and the spring wheats
both with and without irrigation. The use of composite samples was
necessary for varieties grown in the nursery because insufficient quan-
tities of grain were available from the individual stations. Whern
composite samples were used they were made by bulking grain of each
variety from a group of stations, the quantity from each station being
the same for all varieties. Oniy sound grain of good test weight was
nsed,

In a previous study, it was found that grain grown under irrigation
was substantially the saine with respeet to protein content and bread
and pastry qualities as that grown without irrigation. The spring
varieties grown on irrigated and dry land were not kept separate but
were averaged in this study,

The quabty determinations made on these samples are essentially
ihe same as outlined and folly discussed in United States Department
of Agriculture Technical Bulletin No. 857. Hence the discussion of
methods will not be repeated here.  Among fhe determinations made
on ench sample were those for test weirhe, Hour vield. carotenoid von-
tent, particle-size index. dough-ball time. ash content of flour, and
profein confent of wheat and flour. Yellow loaf cake. cookies. and
bread were made from the flour as an indication of the baking quality.

All test weights were determined in the laboratory on a dockuge-free
bagis. ‘Fhe protein and ash contents ave reported on a 14.0-péycent
moisture basis and the vield of flour on au moisture-free basi=.= The
carotenoid content iz expressed as enrotene parts per million ; napdbtha-
alcohol extract, o .

Average results only for each of the varieties and strains aregivent™
in the tables in comparizon with a variety of known and recognized ™
qualiiy grown under comparable conditions in the same tests."The.,
varieties chosen as standards for comparative purposes are Golden for .-
the soft-iextured varieties, fall-seeded { white, white club, and soft red,
winter) : Turkev (. L 1442)3 for the hard rod winter wheats; spring: -
seeded IFederation for the soft-textured spring-seeded white wheat ;.
antl White Federation for the hard red spring and white varieties with
hard-textured grain. ‘These varieties were chosen as standargds be-
canse they were included in all experimental nursery trials and their
quality characteristics are, in general, well known. ~

ilr-":,ll.!;'{.,.;_‘{::}{}

‘Fimenn, (L0, Booe, O, B, FeLLows, 11 CLand oftielz, QUALITY §HARMCTERIS-
TICR OF W HEAT VARIETIES GROW N 1X TIHE WEKTERN UNITED 8TAiks. U, 8 Dept. Age.
Tech, Bul. 887, 33 p, oz, 1945,

SOOI, refers (o aceesglon number of the Division of Cereal Grops and Discnses,
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MILLING AND BAKING EXPERIMENTS WITH WHEAT
EXPERIMENTAL RESULTS
Winter Vamnteties Wit Sort TEXTURE

Thirteen varieties of soft-textured winter wheats were included in
this study. 'They include seven varieties, Golden, Athenn, Breven,
Goldeoin, Qrfed, Requa. and Rex, that are usunlly graded on the mar-
ket as soft white; five white club varieties Albit, Jenkin, Elgin, Hy-
brid 128, and Kymar; and one western red variety, Uriplet. The re-
sults on these varieties are given in fables 1 and 2 and are shown
graphically in figure i,
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FIsurE 1 —A compiirison of sume quality charscteristies of soft-textured winter
variciies in pecrentage of Gaiden prown aander comparable conslitfons.

GOLDEN

The Golden variety (. 1. HKIG3) has been chosen as the sandard
of comparison for 12 other vavieties and straing of white and soft red
winter wheat. Tt iz a selection from Goldeoin (Fortyfold) made at
the Sherman Branch Experiment Station, Mere, Oveg., and dis-
tributed fo fermers in 1934, 1t is shailar {0 Goldeoin in most qualily
characteristics.  Goldew is grown in Washington, Oregonsand 1daho,
its greatest acreage being in southenscern Washington.  Tests were
made on a compesitie sanple of Golden growa in each of the crop
years 193643, These composifes represent 56 staliom-years,
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TaBre L—Qualily characleristics of varietics of soft-textured winter wheals in several locations' in the Northwest, 1936-45
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I'The grain of eazh variety used in thesé studies was grown at seversl loeations each Pullinan_and Walla Walla, Wash., Moro and Pendleton, Oreg., Moscow. Idaho, and
yoar and thoroughly mixed or-composited by variety before milling, - In each composite Logan, Utah; 1944, Pullman, Walla. Walla, and Pomeroy, Wash., Moro and Pendleton,
the quantity of grain from each location was the same for all varieties, but because of Oreg., Moscow, Idaho, and Logan, Utah, 1945, Moscow and Sandpoint, Idabo, Union
limited supplies not always the same for each location. The gralu was grown at the ~ and Pendleton, Orcg.. and Walla Walla. Wash,
following places: 1036, Pullman, Pomeroy; and Walls Walls, Wash., and Pendiston, 3 C. 1. refers to uccession number of the Division of Cereal Crops and Diseases.

Oreg.; 1837, Pullman, Wash., and Pendieton, Oreg.; 1938, Pullman, Pomeroy, Walla 3 Dockage-frec.

Walla, snd Lind. Wash., Tetonis, Idaho, and Clarkston, Utah; 1939, Pullman, Pome- ¢ Moisture-free basis.

roy, and Walla. Walla, Wash., Moro, ‘Oreg., and Moscow and Sandpoint, Idaho: 1940, 3 14.0-percent-moisture basis, .
Pullman,  Waila Walls, and Pomeroy, Wash,, Union, Oreg., Rockland and Tetonia, 8 Carotenoid content expressed as carotene parts per million: naphtha-alcohol extract.
Idaho; 1941, Pullman snd Walla Walla, Wash,, Pendleton and Union, Oreg.; 1942, Lind, TW/T=rati~>{ width to thickness.

Pullman, Pomeroy, and Walla ‘Walla, Wash,, Moro, Oreg., and Moescow, 1daho; 1943,

ZHALTAIIYOV J0




Tavne 2~~Quality charvacteristics of sofi-texctured winler varielies, expressed ay a percenlage of Golden, in the same {ests as shown
intable 1, 1936—-45
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The protein content of the farin-grown crop of Golden is generally
low, partly because it is grown in the higher rainfall areas where

jelds are relatively high and the protein content of ali varvicties is
{0\\'. It ranked medium te low in wheal and flour profein among
the 13 wheats compared, indicating that it is also inherently Jow
protein,  The willing characteristics of Golden are good.  The flonr
vield is medium low but higher than would be expected, considering
its relatively Jow test weight. Tt i low in carotenoid eontent.  The
flour i5 creansy white in rolor and soft in granulation or texture. [t
is medium to high in particle-size indes. The dough-ball tinw is
short, Generally this indicates a soft, pliable gluten. The flour s
medium in ash,

In the baking trials Golden makes nniformly good cake aul good
cookies, the latter generally cqual to those from Triplet and Hymar.
It is low in water absorption and produces bread that is low in loaf
volume and unsatistactory in grain and 1exture. I is lowest in bread-
loaf volume of the 13 varicties compared.  Golden is genevally con-
sidered by the trade as a satistacrory variety for eake and pastries
Lut not for bread,

ALBIT

Albib (C. 1. 8275). a cross between Fybeid 128 and White Odessa,
was disiributed from the Washington Agvicultural Experiment Sta-
tion in 1926, "Lests woers miade on a composite sample of Albit grown
in ench of the crop years 193640, along with comparable sampies of
Golden. 'These composites represent 27 station-years.

The grain of Albit is soft-textured. Tt averaged about the sane
in test weight per bushel. flour yield, particle-size index, and dough-
Ba)l time as comparably grown samples of Golden, hut was slighely
higher in profein content of wheni and flonr. The milling charae-
teristics were gowl, Tt was slightly lower inoash content of flour
than Golden. The caratenand content of Adbil averaged niuch hagher
than Golden and slightly excecdwd Rex.

Albit made fair cakes and exeellent conkies. Cookies wnde Trom
i3 flour were consistontly good, regartless of sewsmp or environment
ancd were excecded only by ihe Jeskin and Hybrid 128 varicties,
Bread made frong bt wis poorswdithough somewlint beiter than thal
From Golden,

ATHENA

Adhens (O, 11693) . 2 cross beiween Goldeoin X Fedeention, was
developed in cooperative investirions at 1he Shermnn Beanch Ex-
peritnent Station, Moro, Oreg. 1 was released in 1930, hut sinee
i was fonnd not pure Tor growih habit w reselection was released from
the Pendleion Branch Experiment Stafion in BESL Testz wire made
on a composiic sample of Athena grown iy ench of the crop years
193640, with comparable sunples of Golden, "These compaosites yep-
resent 27 station years.  Athena wis similar fo Galden to test weight
lorr vield, carotenoid content, particle-size fndex, proiein contend,
andd ush conient of Hloar, Tt averaged only slightly longer than
Golden in dough-hatl {ime.

Tt nidde very good cake, better than Golden, bot cookies that were
inferior 1o those from Golden,  Uhe bread was poor. only slightly
betler ihan that from Golden.  Tn general, Mthena b oa gosd quality
soft-textured wheat similar o Golden.
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BREYON

Brevon (C. I. 11912) was developed from a cross (Turkey-Flor-
ence X Fortyfold-Federation) at the Idaho Agricultural Experiment
Station, Moscow, in 1931. A selection made at the Washington Agri-
cultural Experiment Station, Pullman, resulted in the Brevon variety.
A composite sample of Brevon grown in each of the crop years 1940-
44 was tested with comparable sumples of Golden, These composites
represent 29 station-years.

revon was higher in test weight per bushel and flour yield and
lower in protein content of wheat and flowr than Golden., It was
about equal in carotenvid conitent of wheat and ash content of flour
and had a somewhat longer dough-ball time than CGielden. Brevon
ranked lowest in protein content of wheat and in particle-zize index
of the 13 soft-textured winter varieties. Its low protein content prob-
ably is a result of its high yield of grain. Although Brevon usnally
grades us soft swhita on the market. it produces a semigrunular flour
similar to the flour generaiiv obtained from hard-textured winier
wheats grown in the Pacific Northwest.

Cakes made from Brevon were materially inferior to those from
Golden und, in fact, were the poorest of the 13 sofi-textured winter
varieties compared. It ranked twelfth in cooky quality. Brewd was
poot, being shout the same in quality as that from Golden. On ihe
whole. it is inferior to or no better than Grolden with respect to all
quality characteristies,

ELCIN

Elgin {C. I. 11755) originated at the Pendleton (Orer.} Branch Ex-
periment. Station in 1932 by selection from Alicel. which resalted from
a cross between Goldeoin and Hybrid 123, A composite sample of
Elgin grown in each of the crop years 10%i—ii. with comparable
samples of Golden wuz tested. These composites represent 56 station-
vears. The grain of Elgin iz soft in fexture, 1t averaged materially

igher in flour vield, somewhat higher in test weight per bushel. but
slightly lower in ash conrent of flour and considerably lower in pro-
tein content of wheant and flour than Golden. The particle-gize index.
carotenoid content, and dough-ball time of the two varieties weru
similur, Elgin made white flour and milled sarisfacrorily, Tt ranked
first in flour yield of the 13 soft-textured winter varieties compared,
Its low protein content is probably due to itg high yield of griin per
acre.

Elgin made slightly poorer cakes than Golden. excellent cookies.
and poor bread. Like Albit. it made consistently good cookies from
season to season. The outstanding characteristics of Elgin are high
vield of flour and excellent cooky quality. It is a geod quality sofr-
textured white wheat and waus consisteni in quality performance dur
ing the 10 years it was tested.

GCOLDCOIN

The exact origin of Goldecin (Fortyfold) (C. T. 4156} iz unknown,
but it was grown early in the nineteenth century in the northeastern
United States. A composite sample of Goldeoin grown in each of the
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crop years 1936-39 was tested, These composites represent 22 station-
years,

Goldeoin slightly exceeded Golden in test weight, flour vield, and
protein content of wheat and flour. It was similar to Golden in dough-
ball time and ash content of flour, but was slightly lower in particle-
size index and in earotenoid content. The flonr was white in color.
Its milling characteristics are good and it procluces a soft velvety flour
of the kind usually found satisfactory for pastry purposes. Baking
tests show that Goldcoin made the best cake of 1he 13 sofi-textured
winter varieties, being materially better than Golden. The cookies
were equal to those from Gelden. It made very poor bread, as would
be expected from a soft. low-protein wheat, Goldeoin appears to be
similar in most respects to Golden.

HYBRID 128

Hybrid 128 (C. 1. 4312) was selected from n cross between Jones
Winter Fife and Little Club ot the Washington Agricnltural Experi-
ment Station and was velessed to farmers in 1007, Tests were made
on a composite sample of Hybrid 128 grown ‘n each of the crop years
193640, These composites represent 27 station-years.

Hybrid 128 was shghtly higher in flour yield and ash conient of
flour than Golden and sbout the sume in test weight per bushel
and dough-ball time. Tt averaged lower in parficle-size index. It
ranked highest in flour ash and fifih in carotenoid content of the 13
soft-textured winfer varicticg compared and waz muterially higher in
flour protein. The spread belween the wheat protein and llour protein
was much less for Hybid 128 than for Gotden.  Tlybrid 128 has good
milling characteristics and very good cooky quality. Tt made slightly
poorer cake, but wmuch betier cookies than Golden, ‘The breud was
poor and similar to that from Golden.

HYMAR

Flymar (C I, 11603 re<ulied from o eross between Hybrid 128 and
Martin made n 1923 ai the Washington Aericullural Experiment
Station, Pulbman, and wag diziributed for commercial production in
1935, ‘Testz were made on a composite smmple of Hymar grown in
each of the crop vears 1936—13 with comparabie samples of Golden.
These composites represent 36 slation-years.

Hymar was materially higher than Golden in {est weight per bushel
and flonr yield, somewhat higher in profein content of wheat and flour,
and about equal in ash content of flour. Tt was lower in pariicie-size
index and had a tonger dough-bail time than Golden, hnt the difference
was not considered sigmificant. Flour from Hymar wasz much higher
in carotenoid content than thai from Golden.  Some diflicully s en-
conntered in tempering Flvmar for milling, becouse of a tondency for
the grain in coriain lots to vary from soft challey 1o a semibhard vitreous
texture. Hymar made fair cakes that were much infervior {o Golden
and more variable in quality from geazon o season,  Cookies wade
from it were very gnod,  Flour absorption was Iow and bread minde
from 1t was poor.

JEXKIX

The origin of Jenkin (C. 1. 8177) ig vot known. It has been grown
in eastern Washinglon at least sinee 1803, A composite sample of
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Jenkin grown from fall seeding in each of the crop years 1936-40 was
tested. These composites represent 27 station-years. Results on sam-
ples grown from spring seeding are discussed in comparison with Fed-
eration in the section dealing with the white spring-seeded varieties.
Jenkin was similar to Golden in proteirn content of wheat and flour,
ash content of flour, and dough-ball time; slightly higher in test weight
er bushel and particle-size index; and much hirtiar in flour yield.
The flour from Jenkin was yellow in color, as wouid e expected from
its very high carotenoid content. This has generally been true regard-
less of location or year of growth.
Jenkin has consistently made excellent cookies and has excelled all
the other varieties. It was slightly better than Golden in cake quality.
Jenkin made poor but somewhat lLetter bread than Gelden.

ORFEL}

Orfed (C. 1. 11913} was selected front a cross between Ovo and Fed-
eration, in cooperative investigations with the Washington and Idaho
Agricultural Experiment Stations and the Division of Cereal Crops
and Diseases, 1t was released for commercial growing in 1943 from
the Washington station. 'F'ests were made on a composite sample of
Orfed grown in each of the crop years 1943—45 with comparable sam-
ples of Golden. These composites represent 18 station-years.

Orfed nveraged materially higher than Golden in fest weight per
bushel and carotenoid content, somewhat higher in dough-ball time
and flour yield, and about the same in particle-size index and in pro-
tein content of wheat and flour. It was lower in ash content of flour.
The carotenoid content of Orfed was low to medium and approxi-

mately equal to ’.l_‘ri]p]ct; and Hvbrid 128, The flour from Orfed

v gofter than that from Golden.  Some sunples

appenred to he slight
have not abwavs bolted as freely or vielded as high a perceniage of
flour ns Giolden because of the very soft and fluffy characteristies of
the flonr.  Ovfed ranked first of the 13 soft-textured winter varieties
in test weiiht per bushel. Xt was low in protein content of grain, as
might be expected considering its high vield per acre. Orfed made
good cookies, generally equal to those from Golden. It also made
good cake, being equal 10 Elgin but glightly poorer than Golden., O
fed made exceptionally wood bread for the quantity of protein it
contained, indicating « somewhat stronger gluten than in most soft.
textured white wheats.  The loaf volume avernged high and the grain
and texture and cruinb color were good, being equal to the hard-
textrred winler wheafs of similar protein content. It was, however,
low in water absorption of flour, resembling Hymar and Golden in
this rvespect.

The outstanding characteristics of Orfed are its high test weight,
low flour ash, salisfactory cooky and cake quality, and very good bread
quality, considering its protein content.

REQUA

un (C. 1. 11554) was selected from u fariner’s field of Turkey

and is thought to have resulied from a natural cross between Turkey

and Goldeoin. A selection with white grain was distributed about

1935 under this name. A composite sample of Requa grown in each
BRGHM—N0-——2
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of the crop years 1942—44 with a compurable sample of Golden was
tested. These composites represent. 19 station-years,

Requa was similar to Golden in protein content of wheat and flour,
dough-ball time, carotenoid content, and particle-size index, but ex-
ceeded Golden in test weight per bushel. The yield of flour was some-
what Jow when considered in relation to the test weight of the grain,
Ash content of the flour was low. Flour from Requa is white, being
lowest in carotenoid content of the 13 soft-textured winter varieties,
It wus equal in cooky quality und slightly better for cake than Golden,
It made poor bread, being similar to Golden in this respect, Requa
appesrs, from the few samples tested, to be similar to Golden and
satisfactory for chemically Jeavened, sweet, baked products,

REX

Rex (C. I. 11689) was selected from a cross hetween White Odessa
and Hard Federation made nt the Sherman Branch Experiment Sta-
tion, Moro, Orez. The variety was first released for commereinl pro-
duction in 1933, and the purified selection now grown was released
in 1938. ‘Tests were made on & composite sample of Rex grown in
ench of the crop years 193645 with comparable samples of Golden.
These composites represent. 56 station-years,

Rex avernged materially higher than Golden in test weight per
bushel, protein content. of wheat. and flour, carotenoid content, par-
ticle-size index, nnd dough-ball time, hut both had the same ash con-
tent of flour.  Although higher in test weight, the yield of flour from
Rex was lower than that from Golden. Rex ranked third in test weight
per bushel, twelfth in flour yield, and highest in protein content of
whent and particle-size index of the 13 soft-textured winter varieties,

Rex is nsually extremely soft in texture, as indicated by the high
particle-size index, and mills inte a flour of very small particles. e
flour is also very soft and fluffy and bolts with difficulty. These prop-
erties of Rex tend to reduce the capacity of a mill and the yield of flour,
thus making the variety nndesirable from the viewpoint. of the miller,
The flour from Rex is creamy yellow in color, being somewhat.-more
highly pigmented than other soft white whests. ’

Rex made good cake and cookies similar in quality to those from
Golden. Of the 13 varieties of soft winter wheats, it ranked seventh
in cake qualiiy and ninth in cooky quality. In relation to its protein
content, it. made better bread than other soft-textured white varieties
except, Orfed.  The long dough-bull time and bread-baking quality
indicate that Rex has somewhat stronger gluten properties than many
of the other soff. white wheats of comparable protein level.

Comparisons were made on a composite sample of Rex (C. T. 10065)
grown 11 each of the crop years 193640 with Rex (C. 1. 11689). These
composites represent 27 station-years. All quality characteristics
were found o be similar in both varieties,

TRIPLET

Triplet (C. 1. 5408) was selected from a cross bet ween two unnamed
selections, one from a eross between Jones Fife and Little Club and
the other a cross between Jones Fife and Turkey. Tt is the only soft
red winter variety included in this study. Tt grades western red on
the markei. It was released for commercial production in 1918.
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A composite sample of Triplet grown in each of the crop years 193645
was comparad with Golden. These composites represent 56 station-
years,

Triplet hud the highest average test weight, except Orfed, and was
the lowest in flour yteld and ash content of flour of the soft-textured
winter varieties, 1t also averaged slightly higher in dough-ball time
and somewhat higher in carotenoid content and protein content of
wheat and flour, but was similar in particle-size index as compared
with Golden.  The flour From Triplet was soft and similar to Golden
in granulation. It made excellent cakes, materially better than those
from Golden, The cookies were fuir but somewhat poorer than the
cookies frem Golden.  Poor bread was made from Triplet, although

MILLING AND BAKING EXPERIMENTS WITH WHEAT

it was much better than that from Golden. _
The ontstanding characieristics of T'riplet are its high test weight,

low ash content of Hour, and excellent cake quality,
uniformily good in all years tested.
gistent in this respect.

K Jake quality was
No other variety wns s0 con-

It does, however, yield u low percentage of
flowr in relation to its test weight,

Harp ReEp WiNTER VARIETIES

Ten varieties of hard eed winter whenfs were inchaded in (hese

experiments,

I general, they were typical of this wmarket class,

Abthough varieties in this class are generally and properly regarded
ag unsntted for pasfrey purposes. eakes and cookies were made from all

compuosite samiples,

They were uniformly poor as was expected.

The resulis nre presented in tubles 3 and 4 and in figure 2.
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TaBLE 3.—Quality characteristics of varieties of hard red winter wheat ! in the northwestern Uniled States, 1936-45
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TABLE 4.—Quality charactleristics of hard red winter varieties, expressed as a percentage of Turkey (C. I. 1442), in the same {csts as shown
' in table 3, 1936-46
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TURKEY

Tle vaviety Turkey (Kharkof, C. I. 1442} has been used as a stand-
ard of compuarison for nine other varvieties and straing of lawed red
winter wheat,  Seed of Turkey was brought to the United States by
Russian Mennonife hntmigrants about 1873, It was first grown in Kan-
gas and later was brought to the Pacific Northwest and the intermoun-
tain valleys where it is extensively grown on the dry lands. Tests were
wade o a composite sinphe of Turkey grown in each of the erop years
193640, These composites represent 56 station-years.

Trurkey, depending upon the conditions of growth and eaintall, may
vary greatly i the percentage of vitreous kernels. Tt mills with relu
tive ense and produces higher floar vields thw most of the other hard
red winter wheats grown in the Pacific Novthwest.  Turkey is coun-
paratively low in test weight for a harvd red winter vaviety, ranking
ninth of the 10 varieties compared. It has a low particle-size index,
idicative of a vitveous-geain type that produces a granular floar. The
unblenched flour usually is moderately yeltow, but, the flour has satis-
factory color when bleached.  ‘Phe flour is lower in ash content than
maest of the compnrably grown hard red winter viwdetios. Tt iy low {o
medinm in protein content, but the quality of the gluten is good.

Turkey has long been recognized ax one of the better varieiies for
making bread flonr. The flonr does not have so high a water absorp-
tien as some ather hurd red winter wheat varieties. It is short to
medium long in mixing ihwe. Turkey requires larger quandities of
oxidizing agenis than most other hard red winter wheads grown in the
Pucifie Northwesi. T bakes Into bread having aceepsable grain and
texture, gond crumbs color, and a satisfuciory lonf volume, considering
the profein content,

CACHE

Cache (CL L1159 was developed from a cross heiween Ridit X Utah
Kanred in investizations cooperative with the Utah Agricalinral ¥ox-
periment Station, Logan, Tt wasadistribuded fo farmers tn BH20 A
composite sanple of Cache grown in cach of the erop years 194215 was
tested wirth comparable samples of Turkey,  These composites vepre-
sent 24 station-years.  Cache wag sinilar 1o Twrkey in floar yield,
carolenoid content, wnd dough-ball thne, at shightly higher i test
woelght and protein content of wheat and fowr, The flour from Cache
wag higher inash eontent than that frow Furkey wnd Wasateh,  'The
milling characteristics and the particle-size index valoes were similar to
Turkey. The loue was creatny white in color.

Cache averaged senewhad higher than Tarkey inowater absorption
and wag among the better varieties in this respect. It requived onty
simall quantities of oxidizing agents for optimum bread results and hel
a medivm dotgh-mixing tnue similar fo that of Parkey.  Although
bread of good grain and texture and cromb color was made from
Cache, it was below Turkey in louf volume. Tt ranked fourth in grain
and textuve but ninth in loaf volume ol the 10 hard red winder varieties.
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CHIEFKAN

Chiefkan (C. I. 11754) was developed by a Kansas farmer breeder
and was first distributed in Kansas in 1935, One composite sample of
Chiefkan representing five stations grown in 1941 was tested.

This single sample of Chiefkan was higher than Turkey in test
weight per bushel but lower in flour yield, The flour was more granu-
lar than from most other hard winter varieties. It is one of the harder
and more vitreous varieties, and because of this requires a high percent-
age of moisture for satisfactory milling. ‘The flour contained more ash
and was higher in carotenoid pigments. The dough-ball time was less
than that for Turkey.

In the bread-making trials, this single sample of Chiefkan required
a short mixing time and was very sensitive to overmixing. Relatively
large quantities of an oxidizing agent were required for the best bread,
but the response was less than for other hard red winter varieties,
With respect to water absorption of flour, it materially exceeded Tur-
key, and ranked highest of the 10 hard red winter varieties. 'The bread
baﬁed from Chiefkan was lowest in loaf volume and grain and texture,
indicating that the quality of the gluten protein was poor. Chiefkan
was outstanding in water absorption, but otherwise was deficient in
bread-baking properties.

ORO

Oro (C. 1. 8220) was selected from a strain of Turkey in cooperative
investigations at the Sherman Branch Experiment Station, Moro,
Oreg. It was released for commercial growing in 1927, Tests were
made on a composite sample of Oro grown in each of the crop years
1936-39 with comparable samples of Turkey. These composites rep-
resent 22 station-years,

Oro averaged slightly higher than Turkey in test weight per bushel
and protein content of wheat and flour, but slightly lower in carotenoid
content. of grain, flour yield, and particle-size index. It milled sub-
stantially the same as Turkey and Lad a materially longer dough-ball
time anc{a higher ash content of fiour than Turkey. Oro was one of
the hard red winter varieties lowest in earotensid content and pro-
duced a creamy white flour.

Although Ore was slightly higher in protein content, it was some-
what inferior in bread-baking quality and averaged lower in water
absorption and loaf volume than Turkey. The crumb color and grain
and texture of the bread from Oro was similar to that from ‘Turkey.
It had sbout the same dough-mixing time and requived about the
same quantity of oxidizing agent for optimum bread as Turkey.

RELIEF

Relief (C. 1. 10082) was developed from a cross made in 1923 be-
tween Hussar and 2 selection from Turkey at the Utah Agricultural
Experiment Station, Logan. Tt was released to farmers in 1934 A
composite sample of Relief grown in each of the crop years 103645
has been tested with comparable samples of Turkey. These com-
posites represent 56 station-years.
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Relief averaged about the sar:e as 'Furkey in test weight per bushel,
flour yield, ash content of flour, and particle-size index; slightly lower
in protein content of wheat and flour; and slightly higher in douEh-
baﬁ)time. The flour was somewhat inore yellow than that from Tur ey
and the other hard red winter varieties. It ranked highest in earo-
tenoid content of the 10 varieties, Relief mills satisfactoril ¥, produc-
in% a ?mnular flour similar to that from Turkey.

n the bread-making trials, Relief averaged somewhat lower in water
absorption, loaf volume, and grain and texture of crumb than Tu rkey.
It wus materially poorer in crumb color than Turkey. Only a small

uantity of oxidizing agent for the best bread was requiied. The
gough-mixing time was siinilar to that for Turkey. The variety ap-
pears to be somewhat inferior to Turkey for breac making.

RIMNT

Ridit (C. 1. 6703) was developed from a cross between Turkey aind
Florence at the Washington Agricultural Experiment. Station, Pull-
man, and was distributed for commercinl production in 1923. Resuits
presented here are based on a composite sample of Ridit grown in
each of the crop years 1937-25. These composites represent 52 stution-

‘ears,
Y Ridit averaged slightly lower in test weight per bushel, tlour yield,
and particle-size index, but was abont the same in flouy ash, cavotenoid
content, und dough-bal) time as Turkey. The milling characteristics
were good. This variety produced a granulur-type {lour, similar to
that from Turkey. Tt was one of the hetter varisties in protein content,
which may be paitly a vesult of its rather low aere yield,

‘The bread from Ridit was good and similar to that from comparably
grown samples of Turkey. It was equal to Turkey in water absorp-
tion and dough-mixing thne but required a less quantity of an oxidizing
agent than Turkey for the best bread.

TURKEY (C. 1. 11544)

Turkey SC. I. 11530} is a smut-resistunt selection from Turkey

(C. L. 1442), made at the University Farm, Davis, Culif. Tt is not
grown cominercially. A composite sample of 1his selection grown in
ench of the crop years 194041 was tested with comparable sumples of’
Turkey (C. I. 1442). These composites represent 10 station-years.

Turkey (C. TI. 11530) wus about the same in fost weight per bushet,
protein content, dougli-ball time, and carotenoid content, bug the flour
Yield was considerably less than for Turkey (C. L. 1442). "This selec-
tion of Turkey was one of the poorer varicties of the hard red winter
wheats in flour yield und one of the highest in flour ash. Bread from
Turkey (C. I. 11530) was better than that from Turkey (C. 1. 1442),
but water absorption was very low for a Turkey wheat.

TURKEY (€. 1. 6175)
Turkey (C.T.6175) is a selection made from Turkey (C. T. 1442} at

the Adams Branch Experiment Station, Lind, Wash. Tt has been
grown extensively in the Big Bend area of ceiitral Washington. One
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composite sample of Turkey (C. I. 6175), grown in 1940 and repre-
sentng five stations, was tested with u comparable composite of Tur-
key (C. 1. 1442).

This single sample was about the same in flour yield, wheat and
flour protein, test weight per bushel, and ash content, but somewhat
lower in carotencid content than Turkey (C. I. 1::42). 1t produced
a granudae-type four, milled satisfaciorily, and appeared to be a
typical Turkev wheat.  The bread quality, however, was boetter than
the standard Turkey with which it was compared in these tests.

RID

Rio {1 10061) was selected from Argentine, a variety of Crimean
wheat obtained from France by the Unifed Siates Department of
Agriculture.  ‘The selection was mide in cooperative investigations
at the Sherman Branch Experiment Station at Moro. Oreg., and
distributed to faemers in 1931 A composite sample of Rio grown
in eneh of the crop yewrs 193615 was tested with comparable samples
of Turkey. These composites represent H6 station-years,

The wrain of Rio was substaudially like Turkey in hardness and
had gwood mitling charvacieristics, ut yielded shghtly less flour. 1t
averaged shightly bigher in test weight per bushet and was about the
same ax ‘Tarkey in protein content of wheat andd flour, particle-size
index, and ash content of flour. The douch-ball time was much
longer.  Rio was mmong the varietics lowest in carotenoid content of
the 10 Tird ved winter wheats compared. It averaged slightly higher
than Turkey in water absorption. grain aad textare. and crumb color,
but about the same in loat vohune of bread. It was among the hetter
varieties in the grain and fexture of hread,  The dough-mixing thne
was about the same ns for Parkey, bot a sonewhat snialler amount of
oxidizing agent for the best quality Lread was required.

WASKTCIH

Wisaleh {CO1T1925) was developed front o cross betweon Relief X
Ridit made at the Urah Agriculiveal Experiment Station, Logan,
and digtributed in 144 for comtereial growing,  T'ests were made on
a composife siouple of Wasateh grown o each of the crop vears 1942—
#i. These compostles represent 21 station-vears,

The grain of Wisateh was substantiadly Tike that of Trurkey in hard-
ness with cood milling characieristics. - Wasateh averaged about the
siame as Turkey o flowr vield, carotenotd content, and flone ash 3 some-
what betier in teat weight per bushei and in protein content of wheat.
and flour:and slightly lower in dough-ball time. 1k way ihe highest
in protein content of geain of the 10 haed ved winter varieties com-
pared. possiblyv due to ita slightly lower acre vield,

In the bread-baking tests. Wasateh was stmilar in loaf volume,
gratn and texture. and somewhal poorer in crmnb color than Turlkey.
Tt was one of the better varictios in water absorption, ranking high
among The 10 varieties.  TF reguired a lesser quantity of an oxidizing
agent for the best bread results and had about fle same dough-mixing
time as Turkey. '

SRG0N0. 5 —-3
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Whaite VarieTiEs oF SofFr TEXTURE, SPRING-SEEDED

Fifteen spring wheat varieties were tested.

and Union, are ¢club wheats.

Two varieties, Jenkin

Some varieties. like Baart, are usually

graded as hard white, while some, like Federation, may be graded as
soft white or hard white. depending on the condicions under which
they were grown, and others, like Irwin Dicklow. grade mostly as
soft white, regardless of the cultural conditions under which they are

produzed.

The results for these varieties are presented in tables 3 and 8 on
pages 20 and 21 and in Agure 3.
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FEDERATION

The Federation variety (C. I. 4734) is used us a standard for com-
parison of the 14 other varieties and steains of spring-sown white
wheat. This variety was introduced info the United States from
Australia by the United States Departient of Agricultore in 1914, It
was released to furmers from the Sherman Branch Experiment Sta-
tion. Moro, Oreg.. in 1920, For many vears It was a popular wheat in
the Pacific Norrhwest. It is sown hoth in the fall and spring, but the
grain incloded in these tests wis produced only from spring zeeding,
Lests were made on 15 compogite snmples of Federation grown in the
crop years 1IE6—d.  These composites represent 72 stalion-years.

Federation when fall-sown js generally geaded sofi white, but when
spring-sown in the drier areas it nsually grades hard white. The test
weight of Federation tends fo be Jow, hut the milling characieristics
are sutisfactory. "Lhe yield of flour is higher than expected in relaiion
to test weight of the graln. Federation ranked eleventh in test weight
per bushel bt fifulcin flour vield of the 1 suft-textured white wheats.
‘Llee Mlour is medium o high in particle-size Tndex. Jodicating that it
Lszoft in granulation oriestare. The unbleaehed four is vather vellow,
but it hag satisfactory color when bleached. It iz one of the viriceties
highest in carvorenoid conrent. exceeded onlye by Jenkin, Union. and
Federation 4. Fois intermediate inoa=l content of flonr,

Federation has long been revognized a: ane of the better varieties
for pustry purpases aind on account of thi< 2 much in demand by the
trade,  (tood funily bread ean alwo be made from Federmition, hat
spring-sown i which = hivher in prorein cantent. i2 used for
thiz prerpose. Federation mmkes exeellent vale and wood cookies. Tt
waz excecded in cooky qualivy only by Lembi, Marfod. Lrwin Dicklow,
Union. und Jenkin.

Fedevation eul o short donelianixing dme o the eead fest, It
needs asomewhat Loreer quantity of ofidizing agent for opimum
result= than alo most of the white varvieties,  Like most soft white
varietios it 3= low in waier aleorption. [t i~ good T loaf volume of
hread, considering the protein vontent of the wrain.

BAART

Baort (C 1016971 was "niroduced into Uw United States from
Austealin by the Uhited States Departnent of Agefeulrume in 1900,
It was distributed for connnercial growing by the Arizona Agricnl-
tural Lxperiment Station orior to M91E and beeume an established
variety in the Pacific Northwest about 1070 It is the leading vartery
innereape of the white whents grown in the deier nrens of (e western
United States. Partly Leeanse it is grown chielly in the deier aveas,
commerciat Basrt iz usoally veliiively Idgh tn prorein content.  Tests
were made on 15 composite samplesg of Baaret grgwn in che CPOp VOIrs
19506=45 and eompared with composite ~umples of Federation, These
conrposties represent 72 station-years,

Baart usanadly geades hiond white, Tuhad avelurively high particle-
size index il produced o sof o velvely four. The miBling eharacter-
igtics were goud. bue the vield of Oowe was Slightly less than expecied
ny relation fo test weight, Baart averagnd 200 pounds Bisher 1 test
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Tanue 5—Qualily chiaracteristics of varicties of soft-textured white wheat (spring-sceded)! grown in the Northwestern States,

1936-45
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'Phe griain used iy these studles wos grown 8t several ocations and cotiiposlied
byt vartiety as noted for fable 1, - Tioway grown st the followlng places: 1936, Aberdien
and Moscow, Tdalio, Logun, UTtah, Pallimin, Wills Walla, and Pomeroy, Wash,, and
Pendleton, C)rcg.: 1937, Abeedeen; Tdahg, Bozeman, Mont,. Pullman, Walla ‘Wally,
und. Pomeroy, Wash,, Pendleton and Union,  Oregs 1008, Davis, Callf,, Pullmin,
Pomeroy, Walla Walls, Lind, and  Prosser; Wash,. ,!"n(ilelon and. Unton, Oreg,,
Aberdeen, Idalio, Logan, Utah, Bozeman, Mont,, snd Ilesperng, Colo,; 1930, Aberdecn
and_ Sandpoint, Jdaho, Logan, Utsh, Bozemn, Mong,, Hesperus, Colo., Pallinan,
Lind, Pomeroy, and Walln Walla, Wash,, Pendieton, Moro, and Unilon, Oreg., ind Dave
i3, Calif.y 1940, Hozennm, Mont,, Hesperns, Colo,, Logan, Uiih, and Aberdesn, ldaho)
UM, - Logan, sl Boremarg Mot A berdedn and  Moscow, Sddabo, Palliman, and
Willn Walli, Washe, and Pepdleton, Union, and Mare, Oreg.; 1042, l’ulfumu,
Pameroy, nnd Walls Walls, Wash, Moseow and Aberdeen, Tdaho, Bozeman, Mont.,

Logan, Utal, and Pendleton, Oregs 1943,  Pullinan, Walla Walla, and Prosser,
Wiash,, Moro and Peadleton, Oceg., and Moscow, Jdaho: 1944, Pullman and Prosser,
Wash,, Pendleton, Orey,, Logan, Utah, Abwrdeen, Idaho; 1945, Logan, . Utah,
Hozemian, Mont,, and FPullinui; Wash,

2 Sed footnote 2, table I,

3 Dockage-froe,

CMoisture-free basis,

S 14,0-pereent-molgdiirs basts, N

¢ Oarotenold content expressed a8 carotend parts per mililon: naphiha-aleohol extract.

TW = rntdo of whith to thickness,

£ Only 14 samples of Lemhl were testid, but the average of the 14 comparable
tederntion samples did not differ significantly from the 15-suniple average for the
clinricteristies,

Tanim O Quality choraeteristics of soft-loctured whate tspring-seeded) varielics, erpressed ag a percentage of Federation, in the same lests as
thase shown in table &, 18386-48
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weight per bushel but yielded 1.4 percent less flour than the com-
parably prown sumlples of Federation. The protein content of the
arain averaged shightly higher than Federation. It averaged about.
the same in flour ash, had a shorter dough-ball time, and was consid-
erably less in carofenoid content than Federation. The flour from
Baart was generally creamy white wirh much less yellow color than
Aour from Federation or Onus.

It made excellent cake, avernging slightly better than Federation.
It was uniformly goad in the different years tested. providing the
protemm conteni was not teo high for cake flour, The cookies made
from Bunrt flour sveraged only fair and materially poorer than these
from Federation, Bread from Banvt was ;_'nm!.(-mi.i-‘.it[fering!he protein
content of the ssuuples. Witer absorpiion of the flour was low com-
pared with that of hurd red winter and hard red spring wheats, bus
simrilar to other white wheats. Buart had the same dough-mixing time
as Federation. but required s smaller quantity of oxidizing agent for
the best bread. :

BAART 38

Baurt 38 {C. T 11907) was developed in u backeross program at the
Californin Agricaltural Experiment Station, Davis, and has been
reporied by that station to have replaced practiealiv wll Baart in that
Siafe. Tests were made on 10 composite samples of Baart 38, repre-
senting 31 station-years. grown in the crop vears HO5—45 with com-
parable smnples of FedorsGion, Sinilae samples of Baart were also
ichitded. Sinee the primary intorest here relutes to Baart and Baart
38 the discussion will be mastly Hiired (o this comparison,

Although the individual data were nol clinr-cat in every case, the
average results suggested that Baart 38 was slightly highier than the
comparably grown Buaar in test weight per bushel and protein conte
of wheat and flove. Fhe erin was shightly harder aud more vitreons
than Baart as determined by the particle-size index, but the differences
were small - Bath varieties were equal and salisfaciory in milling
charaeterisiios, Baart 3 made slighily poorer bread than Baapt,
The differences in lowf volume nad crumb characterisiics were smadl,
but nevertheless appear to he signifieant, espocinlly when considered
in relation to the proteio content. which averaged higher for Buart 38,
Baarr 35 made shghtly beiier eake than Baart, Both varieties wmnde
ponr cookies. “Thie other guality chuarneteristics were generally ihe
sume or. where different. were so sosdl thid {hey were considerad
unimporiang.

=Sinve Baart 55 was very similar te Buset In all imporiant character-
Sasties, the comparison of Baart 35 and Federation was substastially the
sagne ax for Baart and Federation discussed above,

FEBAW L

Fedaws (€01 11975 was developed i Ausivadin from o cross
between Faderation < Coreawn, 1 was infroduced indo the Taited
Nigtes and grown wioa nnmber of the ngricnitnea] experiment, stations
in the western region,  ‘Tosts were made on 18 composite samples of
Fedawa grown from the erop vears 103642 and 194445, These
eomposites represent A6 stution-years.
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Fedawa averaged slightly higher than Federtion in test weight per
bushel, Moy yield. protein confent of wheat and flour, and ash content.
of flour. i also Lhad a lower carotenoid centent and was creamy yellow
in cotor. Aldthough whiter than the flour From Federation, it was not,
so white as the flour from either Baart or Lembis The dough-ball fime
averaged long, The flour from Feduwa had s lower particle-size index
and was penerally semigranular in nature and noi xo soft and fluffy
as thal from Federation, The grain genierally handled satisfactorily
inthe experimental milband requived no special handling or iempering
ireafment.

Fedawa nide slightly poorer cockies and meh pourer cake than
Federwiion,  Some very goold cakes and cookics were made from
Fedawn, indieating that the gunlity characteristics of ihis variety
dvpended upon the oearion and the crop vewr in which the geain was
wrown. The bread-baking clinvacieristics of Fedawa were better than
those of Federation. doe o part toa higher protein content. Tl bread
wias ey enual o that from the hard-textured wheal varieties,
Fedawa had the same waler shsorption and dongh-mixing time, but
required siletanindly bess axidizing agent for optinnnn bread than
iPederation,

FEDERATHON 41

Federatton 10 () L1220 was developed] by backerossing at the
Cabifornia Agriculuns] Experimeat Sration, Davise Three compuosite
suniples representing 19 station-years erown from B2 1o H were
ineluded i as experimend,

Federation - was mueh Tike Federation in gualiiy. The greatest
difference betweprn the two varieties was in the cooky test, where Feder-
atten Howas sHehily poorer than Tederation. Differences bofween
the other elmimereristies ol the two varieties were small and were
vonstdered ynimportant.

1YV EE

Ldaed oCo L0110 resitlied Trom o ervaas heiween Sunsel and
Boadiren (1wo Anstealin vavietics) made at Davis, Calif,, in 1920, A
head =elected Trom this eross ac the Tdabio Agvicultueal Fxperiment
Station, Moseow, wiss inereased mnd disteibueed Trons that 2tadion in
193~ Pests were made on 10 composite s ples of Tdaed, representing
T sttion-yedrs prow n i the erop yoars 190610

Idawd, grown under conditions of relatively hieh painfall where
miost of it was prodaced. usnadly erades sofv white, hut under Hmited
rainlall 1t frequently grades ed whivee The yield of lone was good
bur =oniewhat lower ihan expected b ovelation (o iest weight,  The
milling eharacterisiies were generally saiisGietory, Tt was lowes in
Minre ash. and averaged whont the same in dough-ha b time and particle-
slze index valoe ws Federaiion, Tt was umong those lilichest in protein
content of the comparably grown varieties, being 1.3 pereeni higher
than Federation, The enrotenoid content was meh lower than Fed-
eration and the o wos ceeamy vellow Bncolor, being much whiter
than thad from Federation.

Telied minde satisfuelory cakes, eiual in grality o those from Fed-
eration, and cookies chat were good bat slighily infertor to those from
Foderntion, Cakes werp consistently good from seasan to season, but
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the cookies varied ir quality, being much ponrer in some years than
in others. On the average, Idned ranked ninth in cooky quality and
sixth in cake grain and texture of the 15 white spring-seeded varieties,
The bread was fair, being equal only to Baart and somewhat better
than Federation. It had the same dough-mixing time but required
substantially less oxidizing agent, for opfinium bread than Federntion,
It ranked t.ﬁird in bread grain and texture and third in loaf volume
of the 13 white spring-seeded varieties,

On the whole, Idned excels in test weight per bushel, protein content
of grain, and low flour ash. It may be semewhai deficient in flour
yield when considered in relation to test weight, It makes partica-
tarly «ood cuke und good cookies and is among the best of the white
spring wheuts for bread.

IRWIN DICK LOW

Tewin Dicklow (€. L 8$553), selected from u field of Dicklow by &
farmer at Twin Fullz. Tdaho, is considered one of the botter wheats
by the Tduho millers for the soft wheat flowr trade, Iis largrest ncreage
is in Ydaho wnd Utah, where it is grown under irrigalion. Tesis were
made on nine composite samples of Trwin Dicklow grown in each of
the crop yeurs 193641 and 143—13, with comparable composite
samples of Federation and other varieties,

Frwin Dieklow vsually ovades soft white on the market.  The Eeain
wis 501 in texture wind milled satisfactorily, muking a soft. white flour.
1t averaged about the samwe in protein content, flonr ash, und pariicle-
size index as the comparably grown sumples of Federation, Tt was
lowest of the 15 white spring-seeded viietivs in earolenoid content.
indicating thal the flour was much whiter. T wag nlso lowest in test
weight per bushel and yield of flour. Bxeellont cakes and cookios
were mude from Irwin Dicklow, the cakes being simifar but the cookies
somewhat better thun those from Federation. Ii was one of { he betler
varieties for cookics. Like ninst of the soft-texiured wheats, it made
uwnsaiisfactory bread.

JENKIN

The origin of Jenkin (1. 3177) iz undeiermined. Tt is known to
have been grown as earvly ag 1803 'in the vicinity of Wilthur, Wash.
Testa were made on eight composiie samples of Jonkin grown from
spring seed in the crop vears 1936-39 with comparable sanples of
Federation. These composites represent 37 stution-years,

Jenkin is a white club wheat. The grain is sofi in fexture and pro-
thtees a very soft and velvety flour. Tt bad abonf the sume tost wealit
pev bushel, vield of flour. flonr ash. and particle-size index as the
comprrably grown samples of Federation. Tt exceoded i ofher
varieties considerably in eavotenoid conteni and praduced o yellow
flour. Jenkin bud a mnch shorter dowgh-ball timwe fhun Fedoraiion.

The cakes from Jenkin were about like those from Fodveraiion, bt
the cookies were much betfer. The cookies avernged the hest of the
white spring-sveded wheat varieties, Tt made unsatisfactory brewl,
as wonld generally be expected frons elub whent,
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LEMHI

Lemhi (C. 1. 11415) was developed from a eross between Federation
and Dicklow in cooperative investigntions af ihe Aberdeen Substution
of the Tdaho Agricultural Experiwent Station. Tt was released for
vommercial growing in the rrigated districis of southern Idalo in
1030, Tesis were mude on 14 composite sumples of Lemhi grown in the
crop vears 1936—-15. These composites represent B8 station-vears,

Lemhi aandly geades soft white, 1 averaged ahant the sone as
Federstion in test weight per bushel, flour vield. fMlour ash. protein
content of wheat and flour. und particlesize index : shoiter in dongh-
ball thne s and mueh Tower in exrotenotd vontent. The four was CTEINY
white and not nearly so vellow as the flour from Federaiion. The
ke and vookies from Lembi were pood and similar to those from
FPederation. Cike quality was more variahle than from Irederation,
heing nuich better in eerrain yvenrs than in others and from Frain
grown under eertain cattural conditions, e made poor hread that
wag similar to that from Federation.

MARFEDR

Marfed (O L 11989 was developed from a eross berween (M
quis Florenee ) » Federation in conperative oxperimontsal the Wash
ingten Apricultues] Experiment Station. Pullman, Tt was rolessed
for commereial growing fn 1048 in areas where Federatinn is com-
monly grown, Tests were made o four contposite sunples of Marfed
grown In TE and 1045, These compasites represent 20 station-vears.

Flonr from Marfed bas been somewhat softer in fexture. as indi-
caled by the partiele-size index. and wasslightUy more fluffy and sofier
than ihai from Federation. The very limited duia Tor Marfed Sy
rosbed that the milling properties might by somewbat vindable, Some
samples shiveed o fendeney to peodoee a slow-holting ftoyr. while
athers appeared (o be satisfactory, The hardiess of (he wrain. as hndi-
eated by the partiele-size-index test. was somewhut variable; appar-
ently this variability depended on the erop year and the cuilueal
condirions mider which it wis grown, Flonr yvields have been satis-
Fecory. vonsidering rhe fest weight of (he grain.

Marfed avernged slightly higher in test weight and profein content,
bt phout the =one i dourh-Dall thne wid earotensid cantent ax Fod-
eration. Fhe tlowr was erenmy vellow fineolor and <imilae ta that from
Federation. Tt wasonly slightly lower in flour ash.

The buking characrerizties of Marfed weres yarelable, “The quality
of eakes varied frony fair to very god, bt averaged lowest in grain
and texture of ithe white spring varieties compared in tabie 6. Marfed
e very good cookivs, which wers becter than those from eomparahly
grown samples of Federation. The quality of the bread varied from
poor fo good. averaging =hnilar (o Federation. The higher protein
samples generally made the most satistactory hread, and those samples
lowest in protein tie hest eakes,
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ONAS

Onas (C. 1. 6221) was developed in. Australia from a cross betwveen
Federation and Tarragon, the ‘ul'l'cl' a variety reluted to Federation
through one of its parents, Onag was infroduced by the United States
Department of Agriculture, and after testy were mande in cooperative
experiments it was distributed in 1923 by the California Agricultural
Experiment Station, Davis. Fifteen composite saneples of Ouus grown
in the crop yeurs 1936-45 were inchuled in the present experiments,
‘T'hese composites represent T2 station-years,

Onas ustinlly grades soft white on the market, but when grown under
certnin cultural and goil conditions i€ may be harder in texture and
muy be placed in the subclass hard white. It averaged about the same
ih test weight per bushel, yield of flour, protein and curotenoid con-
tent, bul higher in ash convent of flour than Federation. The milling
characteristics were generally satisfuctory. ‘e color of the (lour was
creamy yellow and similar to Federation, It bleached satisfactorily,
muking a white flour. The particle-size index was somewhat higher
than that for Federation. indicating a ssfter flour. The dough-ball
time was long for asoft-type variety, exceeding that of Federation,

Onas made good but shghtly poorer cake than Federation. and the
cookies were good.  Like several other varieties, it wade consistently
grond cake and cookies From season (g season. On the average, it ranked
thirteenth in cake greain and texinre and eighth in cooly quality of 15
white spring-seeded varieties. Bread from Onag was poor,

NNAS 411

Onas 41 (L 1, 12220} was developed by backerossing at Fhe Calitor-
hia Agricultural Experhnent Station, Davis. These tests include €heee
composHe samples of Onas-H grown heeach of the crop yenrs 42—,
These composifes represent 19 station years. Onaso as well as Federa-
tion, was included for comparizon,  See the principal quesiion here
relates to the quality churacteristios of Onas and Onas -H, This disens-
sion will be mosity limited fo these fwo varieties.

Both Onas and Onag 41 were satistactory in mitling and sveraged
nbout the swme o vield of flno, Onas 4t averaged abont the same
as Ouas in test weight per bushel, proftein content., caratenoid content,
pariicle-size index. and towr ash, “The greatest difterence bet ween the
two varieties was in {he cake fest, where Onag <1 was not only better
than Onas but 1he best of ol the white spring-seeded vavieties i zrain
ad texbare, Onas 41 was stightly poorer than either Onas or Fedeen-
taon for coolies,  Both made fair breml, which was better than expeciald
i relation tu the low protein content of the flour,

PACHFIC BLUESTEM

Pacific Bluesten (C. 1. 4067 was introdneed from Anstralia, where
it wns one of the leading wheat varieties during the earlier yewrs of
wheat production in that country. It has been grown in the wegtern
United States for more than 90 years. Tesls were made on 15 com-
Posit'u sumples of Pucific Bluestem grown in the crep years 193615,
These coinposites represent 72 station-yenrs,
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Pacific Bluestem usually grades hard white on the market. The
grain from the samples was somewhat softer than that of Federation,
according to the particle-size index. It milled satisfactorily and pro-
duced a soft-textured white flour. The test weight per bushel and
dough-ball time averaged higher and the flour yield and ash content of
flour slightly lower lﬁlan Federation. The carotenoid content was
lower and flour made from it whiter than the flour from Federation.
It averaged 1.2 percent higher than Federation in protein content,
This was the result in part at least of & lower acre yield.

Pacific Bluestem made excellent cukes, which were, on the nverage,
better than those from Federution, and consistently made good cakes
from season to seasen. The cookies were good aud egual to those from
Federation. The bread from Pacific Bluestem averaged 87 ce. lower
in loaf volume than Federation, even though the flour was 1.0 percent
higher in protein. Pucific Bluestem had abont the snme dough-mixing
tire as Federation, bat regnired o smaller quantity of oxidizing agent
for optimum bread than Federation,

PILECRAW

Pilcraw (C. I. 1003G) was discovered by a furwer near Napa, Calif,
It has been grown to a limited extent in Ovegon, Washington, and
California. Six composite samples of Pilcraw grown in the crop years
193641, representing 20 station-years, were tested.

The grain of Pileraw was substantially like that of Federation in
softness and was generally satisfactory in milling quality. Flour
yields were slightly higher than Federation and the flour texture soft
and similar to it. Pilcraw was about the same as Federation in ash
content, wheat protein, particle-size index, and dough-hail time. The
test wei?ht per bushel and the cavotenoid content of Pileraw were
shightly lower. The flour was slightly whiter. Pileraw made slightly
‘I}Porer cakes and poorer cookies than compurably grown Federation.

he bread was similar to that from Federation of the snme protein
content. Water absorption of the flour was low, and the grain and
texture of the bread were poor.

LNTON

Union (C. 1. 11704) is the best of muny head selections made in
1823 from a field of Redchaff club. Tt was distributed for commercial
gl‘owing in 1936 by the Eastern Oregon Livestock Branch Experiment.

tation, Union. These tests include 9 composite samples of Union
grown in the crop years 198640, vepreseniing 37 station-years.

Union grades white club on the market, It averaged about the srme
in test weight per bushel, yiekl, and ash content of flour, and was
slightly higher in protein and cavotenoid content than Federation,
1t had the highest particle-size index of the 17 white spring-seeded
varieties. The dough-ball time was much shorter than that of the
comparably grown Federation.

Union made excellent cookies and cukes that were better than those
from Federation, It consistently made good couvkies, being exceeded
only by Jenkin. It ranked fourth in cake grain and texture of the
16 white spring-seeded varieties, but made much poorer bread than
Federation of the same protein content.



http:B1uest.em

98 TECHNICAL BULLETIN 1014, U. 8. DEPT, OF AGRICULTURE

Harp RED Sraine anp Seuinc-Sezpep WHiTE Vamenies oF Harp TEXTURE

Three hard red spring varieties {Ceres, Marquis, and Thatcher)
and three white spring-seeded varicties of hard texture (White Fed-
eration, White Federation 88, and Hard Federation 31) were studied
and are compared in this group. The results uve presented in tables 7
and 8 and figure 4. These varieties all produce flour that is granular
and not adapted to making cukes, cookies, or other pastries.

TEAT WEIDHT
[PERCENT OF WAITE FEGEAATION}
HELOW 100 ABDVE

FLOUR TIELD
{PERGENT OF WWITE FEOFPATION}
BELOW 10D &JOVE

FLOUR &S
PEACINT OF WHiTE FECERATION}
BELOW 100 ABOVE
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<IRES 00 cERES 1006 ezaes wwo.o
NERGUIS GRS  TRATGREA DO WML FED | — ——mmfm ———— wo.n
WHITE FED, fm — = = — | 1000 BARDUIS 020 wwirg rEg 3g) "o
:::tcnm WA WNTEPED. S0 100 yagn L, s o2
TE FEDAS —— b e . .
s 93 WHTE R, “= 7| 1008 yuaTcHER L e
WHEA? PROTE:W CARGIENDID CONTENT - WATER 29NQAPTION OF FLOUR
{PERLERT OF WHIFE FEDEAATION) 1PE! OF WHITE ¥ E OF WHITE F
ALY 100 AAOVE BILOW {00 AEOVY BILOW 100 ABOYE
COBILD & 04 6@IED SO40M10:0 O 10 D 40 50 ZOMIE B 4 O 4 12820
THalCHER THATZHER T foes wwireespas
“:Wl’ GERES OBy CTALS
EERED WHITE FEO, f= == — ==~ — 0.0 WHETE FEO.
HARDFEO, 1) MMITE FEO.58 93,4 THAICHLR
WHITE FiD.an HARD FED. M 924  HMARD FEQ. 30
WHITE FED. wapQuss 9.3 WaRGWS

BREAG-GRAIN TEXTURE BREAG-LOA? VOLUML

OF WHITE APERCENT OF WHITE FEDERATIONY
AELOW 100 ABDYE aELOW 100 ABOYL
MINE S O4 0 M MM IZTEAO %8 RIGN

LI S T S | T T T Y OY
THATLHER wiTE FED3A 1074
WHITE FED.38 THATCE R 100.8
SERES WOTE FED, | = ———————— 1006
L AROLIY RARQUIS 9.7
BHITE FED, CEMES 7.7
HORD FED.Y? HBAGFED, 31 90.7

Fiernk 4.—A comparison of sonwe quality characteristies of hard red sprisg and
spring-seoded white vavietics of hard textare in pereeniuge of White Federa-
tton grown umler compnrable conditions,

WHITE FEDERATION

The White Federation variety (C. I 4981) was selected from Feder-
ation in Australia, introduced into the United States by the United
States Depmtment of Agriculture, and distributed in 1920 for com-
mercia) growing. It wus chosen as a standard of comparison with
five other varieties of hard-textured white wheats (spring-seeded})
and hard ved spring wheat that have hard, vitreous grain, Quality
characteristics discussed here wre based on 12 composite samples, rep-
resenting 58 station-years, of White Fedevation grown in the crop
years 198612,

The flonr of White Federation is granular and similar in this re-
spect to the flour milled fron: the hard red spring wheats. It is one
of the hurdest textured white wheats grown in the western region.
For this reason some millers have found it extremely difficnlt to re-
duce it.to floar. The ash content of the flowr is similar and the protein
content lower than that of the good hanl red s?riu r varieties. Gener-
ally it is fairly high in test weight per bushel and produces a satis-
factory yield of flour, The carofenoid content of the grain is low and
the flonr white in color.
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TaBLe 7.—Quality characteristics of varieties of hard red spring and hard-textured while wheat (spring-seeded)! in the Northwestern States,
1936-42

Protein fon- 'ellov;-loat
tent of 3i— o, cake i
Caro- '
. Ash Water
Variety and years Test | Flour | con- tengld Dggﬁh-‘ Cooky |absorp- i
grown ] weight 3) yield ¢ | tent of oo of time. | Toaf | OF8in | factor | tion. Grain
flour * | \wy,eat wheat ¢ vols and of flour and

tex-
ume ture ture

Bread

1936-39: Bu. . ct.. Pet.
Thateher .. .._._ 10003 47.1 Jn 69, 0.42
C 6900 46.9 Ha. 3 1 69, .44
Hard Federation 31. 8255 46.2 h2. 59. .43
White Federation 4981 47. i .44

1936-42:
Marquis 1158 2 48,1 3 . .49
White Federation..___; 4981 2 48.6 51.5 1 69, R

1938-42:

Pct.
13.4
12.0
18.6
16.4

v

TSRS CIN
s

BREEI

N

a

28

-
-

B b e

Score
89
87

2 5588

(X7

144
15.9

White Federation 38__| - 11906 49.8 . . .50
White Federation____] 4981 49.2 51,2 & . .51

i

13.7
13.4

010
e
L3 o
=)

o <1

i The grain of each variety used in these studies was grown at several locations each 4 Moisture-free basis.

y2ar. as shown in footnote 1 of tablc 5, and thoroughly mixed or composited by variety. 3 14.0-percent-moisture basis.
! See {ootnote 2, table 1. ¢ Carotenold content expressed as carotene parts per million; naphtha-alechol sxtract.
3 Dockage-free. T W/T=ratio of width to thickness.
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TaBLE 8.——-Qualﬁy characteristics of hard red spring and hard-textured white wheats (spring-seeded), expressed as a percenlage of White
Federation, in the same lests as those shown in table 7, 193642

{ J
H Protein con- Y ellow-loaf

" Bread
Sia- ‘ tent. of— Caro: Por | pout ke
tion | Yield | . e tenoid ough-
FPRTYOu I e N Pest 1 Flour s | tiele- )
Varicty No. r":“:‘ nr" weight! vield . on size 'lmuﬁ Grain

epre- | acre . . tentof § ;i | time Loaf and and

sented Wheat | Flour | wheat tex-
ture

Grain

Num-§ Num-
ber ber
White Federation iemeas
Thatcher 37
‘Marquis 58
S
37

White Federation 38___.__.. z 35
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White Federation is high in water absorption of flour and makes
hread equal to that from Marquis. It has a medium-long dough-
mixing time compared with the soft white varieties grown in the
western region and needs only w small quantity of oxidizing agent or
veast food for optimuin bread.  White Federation malkes unsatistac-
tory vake and cookies,

CERES

Ceres (C. 1. 6900) was developed at the North Dakota Agricultursl
Experiment Station from a vross between Marquis and Kota made in
1918, Tt was distributed for comuercial production in North Dakota
in 1926, Eight composite snimples, representing 37 station-years from
1936 t0 1089, were tesied in these experiments. Ceres avernged slightly
Tower in pariicle-size index. slightly higher in flour yield and test
weight, 0.7 percent higher ju protein, and about the sime as White
Foderation in carotenoid content, dough-ball time, and flowr ash. The
flour was hard and granulae. The mitling characteristics of Ceres
were generlly satisfactory, althongh the wrain appeared to be some-
what havder than that of White Federation. 1t ranked among the
lirdest textured wheats grown in the western region, as measured by
the particle-size index.  Cores made as good bread as comparably
grown samples of the other red spring vavieties except ‘Thatcher. The
lont volume. bowever. was not equal fo saniples of Ceres of similur
profein conient grown in Montana.

Cores averaged abont the same as White Federation in water ab-
sorption of flonr, grain and texture of crnmb, and Toaf volume of bread,
Tt had o slightly Jonger dough-mixing time than White Fedetdion
andd wiade poor cakes and coolkiies.

HARD FERDERATION UL

Hard Federation 31 (C. 152351 was (the besi of niany head selections
made front a fieh of Faed Federation at 1the Shorman Branch Experi-
ment Station. Mors, Qe in 19210 Tt was distriboted For growing in
eastorn Oregon in 19280 These tests biclude 8 composite samples rep-
reseniing 37 station-years Trom 1RG to 1930,

Hivd Federation 31 averaged slightly higher in fest weight per
bushel, flour vield, and pariicle-size index; slightty Tonger in dough-
ball time ; and higher in profein than did White Federation,  The flour
was hard and geamdae and siniilar To that milled from the havd red
spring varieties, Tt wiest adzo white in color and medinm low in ash,
Ti ranked lirsi of the six variefies T test weight per bushel and Honr
yield.

Hard Federation 51, wlihoneh L0 percent higher in protein, made
bread that was sonewhat infevior to that from White Federation, It
was lower in waler absorption, loaf volune, grain and texturve, and
crmnb color than White Federation, B bad about the same dough-
mixing time and needed alont the same quaniity of oxidizing agent. as
White Federation for aptimum hread vesults. It maule poor cake and
covkies.



http:PI'ot(�i.ll
http:slImp.le

32 TECHNICAL BULLETIN 1914, U. 8. DEPT. OF AGRICULTURE

MARQUIS

Murquis {C. 1. 4158) was selected from u cross between hard red
Calentta and Red Fife made nt the Central Expernuental Farm,
Ottawa, Canadu, prior to 1905, It was introduced into the spring
whent aren of the United States in 1912. These studies include 12
composite samples representing 58 station-years grown from 1936
fo 1942,

The mibling charneteristics of Murquis were good. It averaged
about the same as White Federation in lest weight per bushel, flour
vield, earotenoid content, particle-size index, and ash content of flour;
somewhal longer in dongh-badl fime; and 1.0 percent higher in flour
profein,  The particle-size index indicated that the flour was granu-
lar snd sunilar in this vespect to the flour from White Federution,
Marquis made bread similar to most other havd red spring vari-
cties of like protein grown in the Pacific Northwest. The bread-
baking qualities were nol erqual to Marquis of similar protein content
arown in Montann,  The bread from Marquis was substantially like
that from the comparably grown White Federation. It averaged
shghtly lower in waier absorption of flour and had a slightly shorier
dongh-mixtng time than White Federaiion.  Marquis vequired about
the shme quantity ot oxidizing ngent as White Federation for the
best Brread. 10 was not snited for saling eake, cookies. or ofther
pastries.

THATCIIER

Thatcher (€. L 10003) was selected Trom a coogs of twe unniined
selections, one from a crosy hetwoeen Marquis and Tumillo and the
other fron a cross belween Marquis and Kanred. T was developed in
cooperative experiments at the Minnesota Agriculivel Ixperiment
Station and was distributed Tor commercial production in 1934
Eight composile samples, representing 37 station-yens from 1936 to
£054, were included in this study.

Thateher averaged shout the same in tesl weight per bushel, Hony
vield, caroienoid condent, and flour ash, as White Federation, The
erain had very good milling characteristios. Tt had w« glightiv lower
particle-size index, and the flonr wax hard and geanular. The grain
wag 1.1 percend higher in protein content rthan While Federation,
Thateher minde good bread bat not equat {o that from Thaicher of
gimilar profein content grown in Montana, The bread averaged
bebier in grain and texiure but was shoul the same in loaf volume and
erutb color as thak Trowm White Federation.  The dough characier-
fsties of the Thateher flowr tended to be “bueky™ wund oot so soft and
piiable ns the dough frora Marquis. Bt required a medinn-long
dough-mixing time and & larger quantity of exidizing agent than
many other variefies growa in the Pacitic Northwest, Cukes and
coakies from Thateher were not satisfuelory.

WIHIIYE FEDERAVTION 48

White Federation 38 (C. L 11906} was developed by backevossing
iy cooperative investirations of the Califorain Mgricnltural Experi-
ment Station, Davis,  Seven composite swmples, representing 35
station-yeurs grown from 1048 to 142, were conipared with samples
of White Federation,
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White Federation 38 had good milling characteristics and averaged
about the same ns White Federation in test weight per bushel, flour
yield, carotenoid content, particle-size index, flour ash, and water
absorption of flour but was slightly higher in protein content. It was
nmch like the comparably grown White Federation in quality, White
Federation 38 made betior bread than White Federation. Tt was not
only higher in loaf volne than White Federation but averaged some-
what better in grain and textare and erumb eolor of loaf.  Cakes and
conkies from White Federation 38 were poor,

SUMMARY

Chemieal, milling, and baking data relating to the quality charac-
teristics of winter and spring wheats were reported for 44 varieties
and strains grown at experiment stations in the western United States,
All winter wheats were grown withoui irrigation, but part of the
spring wheat tesis were trrigated. 'The important commerecial awl
the more promising new varicties and strains were included. The
gram was grown during one or more of the crop years from 1936 to
1045, with u number of the varieties or strains grown i all 10 yeurs.

Each variety or steain was compared with a variety of known gquality
charueteristics grown under comparable conditions. The vavieties
nsed as standards were among the more important commercial wheals
procduced in Lhe aren.  ¥uthese experiments only the samples of varie-
ties and struing grown under compurable conditions were compared,
wherens variety samples received by the trade are often grown in
different arcas. Bome varvieties ke Buary and Turkey are nearly
alwuys grown in ihe drier arveas {Jess than 15 inches of rainfall), while
varicties such as Hywar, Elgin, and Federation are usually grown in
the more humid nreas of the intermountain region.

A comparizon of the 13 soft-textured winter varteties and straing
showed that Triplet and Orfed excelled the other wheats in test weight
per bushel.  With the exception of Athemu, al) the sof(-textured win-
ter vuriefies exceeded Golden (=iandard incuded with this proup of
wheats) in fest weight pee bushel, Eigin, Hyvinar, and Jenkin ap-
peared to be best in yield of flour, while Rex and Treipier were lowest.

The high-vielding varieties, Elgin and Brevon, averaged conzist-
ently lower in protein than Golden.  Rex and Orfed appeared o have
somewhat stronger elifen properties than many of the other soft-
fextured winter viietics af similar protein levels.  Jenkin materiadly
exceeded all the varieties in earotenaid content, followed by Hymay,
Aldbit, Rex, und Ilybrid 128 The tatier four varieties were abonl
equal in pigmeniation. {oldeoin and Requa were lowesi in curofe-
noid content and produced relutively white flour, Al varicties appear
{o bleach to what is generally vegarded as o satisfactory level, regard-
less of the original carotennid content,

There were marked differences among the soft-textured winter
varieties in particie-size index values, sugresting that some produced
soft, Auffy flour and oihers more gram lar lour.  Rex was very soft in
kernel texture, It wus highest in particle-size index and produced
soft and fluffy flour.  Trte milling propertios were poor. lareely becuuse
of the soft “cottony™ nature of the flour, which bolred with difficalty.
Brevon averaged low in particle-size index and produced a more
granular-type flour. Hymar varied in texture from soft, chalky
kernels to hard, vitreous kernels. It some years the flour was rather
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granular, making it lese desirable for pastry |lm|-[m.~:v:-'.. Mast of the
varieties and strans exeeeded Golden in deugh-ball time.  Ashocountent
of the flour was highest for Hlybrid 12~ Those varieties and sirains
that were lowest in flonr ash were Albit. Begqua, Orfed, and Tripler.
The sofi-texi ured winter varietios produced sutistuetory eake,althonzh
they varied from fair fo very good in quality.  Goldeoin, Athena,
Priplet. and Requa averagod best, nnd Brovon wis lowest of ithe group
i ealee qunlity,

The white elub vavieties gencraliy wade betier coolies than wey of
the wheats tested from the western regton. Jonkin consi=tently niade
the best cookies. wnd it wax aniformiy wood in the different yeurs
tested. "Uhe other varietios, inelnding Golden, that made good cockies
were Hybrid 128, Aibii, Elirinc bbvmar, Gotdeoin, and Requa. Brevon
and Athena made cookios that were poor and of questionable qualiry.
Noneof the wheais produced flovy ihing mnde satisfuctory bread.  Hex
and Orfed, nevertheless, showed remmrkuhly gowd bread-making prop-
erties. considering the low peotein vontent of the semples tested.

Most of the 10 Jurd red winter varieties averszed higher in fest
weight per bushel than Turkey (C, T B2y which was the lurd red
winfer stundard of comparizon.  The two vavicties, Cachie and Wa-
sateh, avernged slightly Tigher in fest weirht than Turkey.  Turkey
was ouistanding in viedd of flour. Al but two of the varvieties ex-
ceeded Tuvkev (the standard) o whent protein content. Wasaich
and Ridit were two of the hettee varietes In comparison with ‘Purkey.
Some of (he varietics with hivher protein, however, wore low in aeee
yvield. There was seme varintion o enrotenoid conteni among the
varieties, but the differenees were noi ro wreat a~ found in sonie of the
other classes of whenais fested, Relief amd Chiefkan were highest,
Chiefkan and Turkey seleetinon (O LI averneed moneh gher in
fowr ash than the standard FPurkey,  Caebie and Orvo were also some-
what higher. None of the hard red winter wheat< nide aceeptable
cuke or cookies,

Turkey (C.T.6173) mude exeeptionally good eead, sonsidering the
{n'ntein content,  Chietkan wnde very poor lreand, althoush o ranked
vigh among the bread variviies in protein and water absorption of
flour.  Cache and Wazateh were al<o higho wind Torkey (C0 1. 18350)
very low, in waier absorption,  Wasaieh was equal o Turkey in bread
quality. buf Cache was =omewhai lower 1o load volume,  Chietkan
gencraily required o relatively Jarge quantity of oxidizing agent Tor
the hest broad, 1 was Shoet in donch-mixing time and exceedingty
sensitive to overixing,  Wasaich and Cache vequived andy a sl
aquantity of oxidizing azent and Jusl aboat e sane daigh-mixing
timie s standard Torkey.

A vomparizon of the 10 white spring-secded varictios showed that
Thaart 38 and Baard considerably pxeceded Federation (slandard of
comparison for this gronp ol wheats) iy test weight pee bushel. Trwin
Tricklow was lowest in fest weight,  Most ol the vavieties nnd strains
averaged aband fhe same or lower in vield of flne ihnn Fedevation,
Teaed. Baari 2%, od Bawrt avernwed 2921 and 1LY percent, respog-
tivelv, higher in profein confent than Fedeeabion,  Jenkin was un-
formiy higher in earotenoid conteni in all fests and considerably ex-
coeded Federntion. N number of vaviedies thad were relatively Jow
in earolencid conteni in comparison with Fedesation woere Baark,
Lemhi. Baart 38, and Trwin Dicklow.  The color of ihe Bonr from
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these varieties was generally whiter than that from the varieties higher
in carotenoid content.

The particle-size index values varied over a wide range, depending
on whether they were soft- or semihard-textured varietjes. Federa-
tion ranked intermedinte in particle-size index among the varieties
compared.  Union, Pacific Bluesiem, Marfed. Onas, and Onas 41 were
relatively higher in particle-size index value than Federation. The
flour from these varteiies appesred to be somewhat soffer than that
from Federation. Some samples of Marfed had very high particle-
size index values and were of questionable milling guality, showing a
tendency to produce a slow-holting flour. while other lofs were satis-
factory. A number of the varieties ihai generally grade as hard white
on the market had low particle-size index values. Fedawa. Onas. and
Onas 41 had the longest dough-hall time. and the white club wheats,
Jenkin and Union, the shortest. Tn ash content of Aour. Onas 41 and
Onas averaged materially higher than Federntion,  Tdned averagel
lowest. in flour ash in’ compnrison with the comparably grown
Federation.

Most of the soft-textured white varicties made satisfactory cake,
with some being slightly betier and 1 number equal 1o or only slightly
poorer than Federation in quality. Marfed and Fedawn made ques-
tionable or poor cakes.  Onas 41, Pacific Bluestem. and Baart 28 were
best, exceeding Federation in culke quaiity.  Many of the varietios
made cookies that were equal to or somewhat betier than the cookies
from Federntion. .Jenkin was outstanding in cooky gnality, averag-
ing better than any other variei v grown in rhe western region.  Union,
Trwin Dicklow. and Marfed have ulso ranked amang the befter varje-
ties for cooky purposes.  Baart. Banrt 35, and ilernw made unsatis-
factory cookies,

A number of the varieties exceeded Federntion in hread-making
quality.  Among the best in loa f volume, conipared with the compara-
bly grown Federation, were Onus +1, Feduwi. Tdaed, Raart, and
Federation 41.  Union and JJenkin u veraged lowest in lonf volume in
comparison with Federation. The varieties that averaged hest in loaf
volume of bread generally were liest in arain and texture of crumb,
Fedawa, Tdued. Baart. and Lenihi made bread that was hetter in Zrain
and texture than the bread from Federation. There were no gignifi-
cant differences among the different yaricties in water abzorption of
flonr. Al were iaw compared with the hard red spring varieties.

A comparison of the quality characteristios of the heee hurd red
spring and three whiie varieties with hard-textured rrain shows thai
all of the varieties were of gond test weight and were similar in carn-
tenoid content and flour yield. Some lots of Hard Federation 31.
particularly those highest in purticle-ize index, bolted =law in milling
and were Jess desirable (n this respect thun other Jots of this va riet v,
All varieties exceeded the compatahly grown Whire Federation in
wheat. protein. Thatcher. Ceres. and Marquis, which a veraged 1.0 to
1.5 percent higher in profein, made good bread. hetter in grain and
texture but about the =ame in loaf volume a= that from White
Federation.

The hard red spring varieiles produced in the Pacifie Northwest
apparently do not make bread equal to that from grain of the same
protein content produced in Montana.

U 3 GOVLANMENT paint wg ey hiw



http:un:;at.is




