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NEED FOR CLASSIFICATION

The varieties of wheat grown in the United States show a great
diversity of wtype. Thi- diversity i~ naraeal, as wheat i~ prodnced
commercially in mozt af the 4+~ Stures of the Union nader a wide
ange of envirowmenta! conditions. More than 200 Jisrinet rarieties
are grown.  Many of these are adapred only locally, whereas others
are well adapred to a wide range of varying conditions.  Adaptation
of varieries 1~ an important factor, ag it affecrs the yield and profir-
ableness of the crop and the ~tandardizarion of varietie~.  The choice
of varietles for certain conditions and purposes 12 cherefore usually
stven careful consideration by wrowers. The clinice is partly de-
pernlent. however. apon the determination of idenrity,

The wlentification of varietie- requires <ome knowledge of the ap-
pearance of plant amd kernel and 1= assizted by Information regarding

Reverved jor putboation Amaiss 1 BG40 Fhis cdietin i3 st tevision of aml S -
sodfos Prepursment Baiferin 107 L Chesatieation of Amecicin Wlaeat Varwtbes i Frehmieil
Brlletn 5580 ¢ lassitieation of Wheat Vacicbes foeonn in the Upited Stifes
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history or distribution. Wheat varieties are most generally desig-
nated by names, which are established through publication and usage.
Confusion in names is frequent in the United States, where the num-
ber of varieties is very large. This confusion occurs in two prineipal
ways: (1) The same name is applied to distinetly different varieties
in different parts of the country, and (2) the same variety is grown
under several different names i different parts of the country or
even in the same part. Identification is digcult in cases of similar
or closely related varieties and is confused by the multiplieity of
names. Inability to identify varieties leads to duplication in varietal
experiments and the frandulent or unknowing exploitation of old
varieties under new names.

There is need, therefore, for a practical and usable system of
classification that wiji standardize the varietal nomenclature and en-
able growers to identify varieties with which they are concerned.
The purposs of this bulletin is to provide such a classification of the
wheat varieties that arve grown commercially in the United States or
may be so grown soon. The classification has been made by using
only such characters as can be distinguished by the naked eye, no
instrument. other than a measuring rule having been used in the
investigations. The names of varieties have been standardized insofar
as practicable in accordance with a code of nomenclature.

PREVIOUS INVESTIGATIONS

More systematic study of wheat varieties has been done by foreign

investigators thun by workers in the Tnited States,
FoREIGN CLASSIF CATIONS

The existence of many different varities of wheat has been vecog-
nized for more than 2.300 years. Theophrastus (203),2 a pupil of
Plato, in his Enquiry inte Plants, wiitten about 300 B. C.. states:

There are also many kinds of wheat which tuke their names simply from the
places where they grow, as Libyan, Poutie, Thracian, Assyrvinn, Egyptian,
Sicilian. They show differences in color, size, form. and individunl eharaeter,
and also ny regards their capacities in generil and especially their value as
food,

Theophrastus mentioned many of the differences between these
kinds of wheat. In the writings of Varre. Pliny, and Columell:. in
the first century B. C. and the first century A, D.. the observations
of Theophrastus were repeated. rearranged. and amplified. The fol-
lowing notes, based on the writings of Varro and others, as well us
those of Columella, were presented in the translatien, in 1745, of
Columella’s book entitled “Gf Husbandry” (64) :

Triticum, common bare wheat, which has little hinsk upon It, was, aeccording
to Va:rro, 4 pame given formorly to ull sores of grain beaten or bruised ot of
ears by trituration or threshing; but afterwards It wus given to a peenlinr
gpecies of grain, of which there are muny sorts, which take their name from the
places where they prow; as African, Pontic, Asspriun, Threeion, Egpplion,
Bicitign, etc., which differ from one anether in enlor, bigness, and other
properties, foo tedious to reinle. Ome sort has its ears withont benrds, and is
either of winter or sminmer. Another surt is armoed with long beards, amd
grows np sometimes with one, sometimes with more eurs. Of these the grains

3 Italic numbera In perentheses refer to Literature Cited, p, 129,
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are of different sorts: some of them are white, some reddish, some round,
others oblong, some large, others small. Some sorts are early ripe, others late
in ripening; some yield & great increase, some are hungry, and rield little; some
Fut forth & grest ear, others & snall. One sort stays long in the hose {folli-
enfo) ; ancther frees itself very soon out of it, Some have a small stalk or
straw; others have a thick one, 48 the African. Some are clothed with few
coats, some with muny, as the Thracien. Some grains put forth only one
stalk, some many stalks, Some require more, some less fime to bring ihem to
maturity. For which reason some are called trimestrian, some bimestrian;
and they say, that, in Buboeq, there is g sort, which may be brought fo perfec-
tion in 40 days; but most of these sorts, whieh ripen in a short time, are
light, unfroitful, and yield very little, though they are sweet and agreegble to
the taste and of eusy digestion.

In the early Roman literature mentioned reference is found to two
groups of wheat, namely, t#ticum. and adoreum, or far, Columella
referred to the jfer as bearded wheat. The grain of #réficum was
sepurated from the chaff in threshing, whereas that of far was not,
indicating that the former consisted of true wheats, but the Iatter
was emmer or spelt,

Columella himself recognized three types of T'riticum, robus (red),
siligo (white), and teimestrian {spring), and in addition four types
of bearded wheat (spelt or emmer), vig:

Clusinian, of # shining, bright, white colour: a hearded whent, which is called
venreninm.  One sort af ir is of g fiery red colour and another sort of it is
white; * * *  The frimestvian seed, or that of 8 months growth, which is
citlled halicastrum * *  *

It 15 evident from these quotations that nany of the leading char-
acters of the wheat plant were recognized in this early period. What
attention was given to studies of wheat d uring the Durk Ages no one
can say.  With the revival of learning the botanists and medical men
began the publication of the folio and royal octavo herbals. muny
of them illustrated with woodcuts. In these. whent Species were
included. the forms mostly being those described by Theophrastus,
Pliny, and Varro. but from time to time new ones wepe added. There
is little advantage in trying to guess what particular form of com-
mon wheat each so-called species represented. More vecent hotanical
writers described species that can now be recognized. Principal
among these writers was Tournefort {(207), who in 1719 lListed 14
species of Triticum.

The classification of wheat practically hegan with the work of
Linnaeus (Linné) in 1758. In his Species Plantarum (138) he de-
scribed seven species of Priticum, viz: 7. gesti v, T, hybernum, T
turgidum, T'. spelta, T. monococeum. T, repens, and 7. eqninum. 'The
two latter species have since been included in another renus, In the
second edition of the Species Pluntarum. published in 1784, he de-
scribed six species that are still included in the genus Triticum, viz:
7. aestivem, T. hybernum, T, turgidum. T, polonicum, T spelta, and
Z'. monoc: sum, the species 77 polonicum having heen added. Lin.
naeus divided the common wheat into two species, T". vestivum, awned
spring. and 7’ hybernum, awnless winter. apparently believing that
all spring wheats were awred and all winter wheats awnless.
Writers who followed him usually have not recognized these dis-
tinctions.

Lamarck, in 1786 (132). created the specles Triticum sativum to
include both the species 7. westivum and 7. Aybernam that Linnaeus
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had adopted. Each species and subspecles was described according
to the presence or absence of awns, the color and covering of the
glumes, the color, size, and density of the kernels, the solidity of the
stem, and several other characters.

Villars, in 1787 (222), divided the commen wheats ‘nto two species,
Triticwm wvulgare and T. touzelle. The latter consisted of awnless
wheat having white kernels.

Schrank, in 1789 (180, v. 1, pp. 387-389), arranged the cultivated
wheats in three species, For common wheat he established the name
aPpiticum cereale” and placed 7. aestivwmn L. and T, Aybernuwm L.
under it as varieties. 'The second species was 7. spelfa L. and the
third 7. dicoccum Schrank, the cultivated emmer.

Desfontaines, in 1800 (67), established the species T'riticum durum
for the group of wheats having long awns and long vitreous kernels.

Host, In 1805 (713), was the first to include the Tritieum aestivum
and 7. hybernum of Linnaeus as one species which he called 7'. vulgare.
He also described and named the species 7. compeactum to include the
club wheats and in addition recognized 10 other species of the genus
Triticem.

Seringe, in 1819 (785), arranged the common and club wheats
together into 10 groups based on lax or dense and awned or awnless
spikes, white or brownish kernels, and glabrous or pubescent glumes.
He listed varieties from Switzerland. France. Germany, and Eng-
land.

Metzger, in 1824 (741), at Heidelberg, followed essentially the same
system as Seringe, but in addition considered winter or spring habit
of growth. The 10 groups of Serings were further subdivided, making
18 groups. The kernels were described as white, yellow, and reddish.

Metzger, in 1841 (742), reedited his classification of 1824, making
some changes and adding more varieties.

Seringe, in 1841 (786}, published a revision of his previous work
of 1818, in which he classified and partly described a large number
of varieties of wheat.

Alefeld, in 1866 (78), classified the wheats into two genera and
species, Triticum wulgare and Deina polonica. The latter contained
four subspecies or varieties of Polish wheats, T. polonicum, and the
former was divided into many subspecies and varietal groups con-
taining all other species of Tritioum. Each of these was described
in detail.

Henzé. in 1872 (706), grouped the wheats into 7 species. He listed
700 varietal names of wheat, 602 of which belonged to the species
Triticum satirum, which included both commeon and elub wheats. He
described 47 varieties in this species, and the remaining 555 names
were considered as synonyms.

Koernicke, in 1873 (130}, and Xoernicke and Werner, in 1885 (1371),
prepared the most complete classification of wheat yet published. They
followed Alefeld’s system of applying Latin names to the botanical
groups. The groups keyed by them included 22 of vulgare, 21 of com-
pactum, 26 of turgidum, 24 of durum, 12 of speita, 20 of dicoccum, 21
of polonicum, and 4 of monococowm. Named varieties included in each
botanical group were deseribed in detail, and the history, synonyms.
and source of ench were given. Much of this latter information had
been published in the works of Alefeld and Heuzé, '
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Harz, in 1885 (99), classified and described a large number of
wheats in & manner similar {o that of Koernicke and Werner. The
common and club wheats were considered as a single species.

Hackel, in 1896 (96), classified the genus T'riticum according to
a key very similar to the one adopted by Koernicke and Werner.
Hackel recogized three species, sagivum Lam., monococcum L., and
polonicume Li.; and three races of sotivum, namely, spelta, dicoccum,
and fengm. In the Jatter he included wulgare, compactum, turgidum,
and durwm as subraces.

Vilmorin, in 1889 (213}, grouped the wheats into 50 sections, ac-
cording to their leading characters. Iach section was briefly de-
scribed and the synonyms were given. The common and club wheats
were considered ns one species,

BEriksson, in 1895 (78}, subdivided the betanical gyvoups of Koer-
nicke and Werner into smaller groups, which he called subvarieties,
based chiefly on the density of the spike, the thickness of the kernel,
and the length of the rachis. He also gave an excellent review of the
literature on wheat classifiention,

Henzé, in 1896 {147}, published a second cdition of his Les Plantes
Céréales, in which were included vather complete histories and de-
seriptions of the varieties of wheat.

Cobb, in 1896 (49), keyed 54 varieties of wheat that he was grow-
ing in New South Wales, Australia, using the leading plant, spike.
und kernel chavacters. In 1905 (62) he proposed to classify wheat
varieties by a microscopic exnmination of the alearone layer.

Howard and Howard, in 1909 (7{5)}, elassified the wheats of India
largely according to the methods of Koerniclee and Werner and of
Emksson. They (714} also considered in detail the characters used
in classification.

Richardson, in 1913 {(Z67). described many of the wheats of Aus-
tralia and gave the history of each variety. He did not arrange them
in a clussified order.

Flaksberger, in 1915 (87), published extensive treatises on the
taxonomy of Russian wheat forms,

The Union of South Africa, in 1919 (197), published deseriptions
and synonyms of the wheat varieties of South Africa and also desig-
nated the areas where the varieties should be grown in that country.

Ducellier, in 1920 {74). published a classification and description
of the wheats of the Hoggur and oasis regions of Algeria. Only 2
few varieties were fully described.

The Institute of Science and Industry, of Australia, in 1920 (27),
classified and described 48 of the leading wheats of Australia in a
manner similar to that used by the writers,

Percival, in 1921 (758}, described and classified a large number of
wheat varieties of the world and discussed fully the morphology of
the wheat plant.

The Institute of Science and Industry, of Australia, in 1923 (23),
revised and extended the classification of 1920 to include 82 varie-
ties. Data were also presented on the agricultural charvacters of these
varieties.

Zhukovsky, in 1028 (220}, described a new species, 7riticum
timophecvi (Zhuk.), which hns 14 haploid chromasomes and is very
resistant to several diseases.
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Newman, in 1928 (749), discussed the value of characters used by
Clark, Martin, and Ball (50) for classifying Canadian varieties and
reported extensive studies on the effect of environment on glume
characters and on variability in Marquis seed stocks.

Papadakis, in 1929 (755}, published a classification of the wheats
grown in Greece.

Miége, in 1930 (143}, described the principsl varieties of common
and durum whesat grown in Morocea,

Vavilov et al, in 1931 (2117}, published a “contribution to the
knowledge of the 28 chromosomes group of cultivated wheats.”

Gurney, in 1932 (95), published a key and deteiled descriptions
for the wheat varieties grown in South Australia,

Histories and descriptions, and colored plates of heads of the wheat
varieties developed by Strampelli, are given in the appendix of 2
report by the National Institute of Genefics as Related to the Culti-
vation of Cereals in Rome in 1932 {799). _

McMillan, in 1933 (140), presented & genealogical chart showing
the history of Australian wheat varieties,

Voss, in 1938 (214}, deseribed and grouped the wheat varieties of
Germany.

Zhukovsky, in 1983 (287), published » botanical classification of
the wheat varieties of Anatolia.

Hudson, in 1933-34 {116}, described and classified the wheat varie-
ties of England.

Kalt, in 1934 (123), described briefly the wheat varieties grown in
Chile.

Flaksberger, in 1935 (82, 83), presented the results of extensive
studies on the origin and classification of the species and varieties
of wheat of the world.

Jonard, in 1986 (127), classified and gave the origin, synonomy,
and description of the common wheats grown in France.

Bar(liaacki et al., in 1987 {29), classified and described the wheats of
Poland.

Wenholz et al., in 1988—40 (220}, in a series of articles beginning in
the November 1, 1988, issue of the Agricultural Gazette of New South
Wales, gave a brief history of the named varieties of wheat grown in
Australia.

Newman, Fraser, and Whiteside, in 1939 (150}, classified and
described the spring wheat varieties of Canada and gave a brief
aecount of the origin and distribution of each.

Parera and Palan, in 1939 (156), classified, described, and gave
a brief account of the vrigin of the wheat varieties grown in Argentina.

Flaksberger et al., in 1938 {(84), revised and enlarged his eatlier
publications on the species and varieties of wheat of the world. He
and his associates have given more attention to a study of the species
and varieties of wheat than other recent workers, and his classifica-
tion of the species of the genus 7réticum is followed by the writers.

Patron, in 1940 {2564}, described 35 varieties of wheat grown
commercially in Argentina.

The adapfation, disease reaction, quality, and a description of the
varieties of wheat grown in Chile was presented by the Ministry
of Agriculture.®

o [CHILE] DEPARTMENT DE GYNDTICA FITOTECNICA. {1941.} VARIEDADDS DE TRIGOA
GERETICON DEL MINIETERIO DE AGRICULLURA. 18 pp.  Santlago, Chille,
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DoMESTIC CLASSIFICATIONS

Harmon, in 1844 (97), published descriptions and histories of
about 30 varieties of wheat that he had grown in Monroe County,
N. Y,

Klippart, in 1858 (129}, described a large number of wheat varie-
ties grown in Ohio and grouped them into a partly classified order.

Todd, in 1868 (206}, described a number of wheat varieties, most
of the descriptions, however, being obtained from agricultural liter-
ature of the time. He suggested that the Government “take hold of
this subject [the nomenclature of wheat| In a proper manner and
establish 2 common standard of merit and an intelligible deseription
of each variety * * *7

Killebrew, in 1877 (128}, described a number of American wheats,
most of which had been described previously by Klippart or Todd.
He grouped the varieties info two families, winter wheats and spring
wheats. The winter wheats were divided into six classes based upon
their kernel characters, white, amber, and red, and upon the awned or
awnless character. The spring wheats, which were all regarded as
being awned. were placed in three classes, with white, amber, or red
kernels,

Tracy, in 1881 (204, listed a number of wheat varieties grown by
him at the Missour: Agrictiltural Experiment Station. The varieties
were partly described, showing the “bearded” or “smooth” heads
and the color and size of the kerneis. He mentions several varietal
names as being synonyms.

Devol, in 1887 (48) and in 18388 (69), published a classification of
the wheat varieties being grown at the Ohio Agricultural Experiment
Station. This classification was further developed by Hickman (208),
who in 1889 divided the varieties into eight morphological groups.

Plumb, in 1889 (759}, described u large number of wheat varieties,
chiefly American, and gave the histories of many of them.

Blount, in 1892 (47}, listed 478 vavieties of wheat that he was
growing experimentally in New Mexico. Histories of some of these
were given.

Carleton, in 1900 (40). summarized the varietal information of
that time. listed about 350 varieties, gave their source by countries
and their principal characters, and grouped them by districts of
the Tnited States to which they ave best adapted.

Scofield, in 1902 (187), classified and described a large number
of durum wheats grown in Algeria, many of which were introduced
into the United States about 1901, He ulso described the characters
used in clagsification. In 1903 Scofield (782) prepared a detailed
list of characters to be used in the description of wheat varieties.
He did not publish the descriptions of any varieties at that time,
The application of the terminology was partly illustrated by plates
accompanyiung the article,

Williams, in 1905 (223), listed and partly described about 60
varieties of wheat that were under experiment at the Ohio Agrieul-
tural Experiment Station at that time.

Hume, Center, and Hegnauer, in 1908 (117), briefly classified the
wheat varieties grown in experiments in Illinois and gave the history
and partial descriptions of some of the Russian and American
varieties,
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Scherflius and Woosley, in 1808 (778), published illustrations of
86 varieties of wheat grown by the Kentucky Agrienitural Experi-
ment Station.

Noll, in 1913 (2752}, presented a tabular description of varieties
grown by the Pennsylvania Agricultural Experiment Station.

Leighty, in 1914 (137), gave a list of the leading varieties of
wheat grown in the eastern half of the United States, arranging
them in classified groups by kernel and spike characters.

Schafer and Guines, in 1915 (177), recorded brief descriptions of
the principal wheat varieties of Washington, together with their
histories.

Nelson and Osborn, in 1915 (748}, gave a brief tabular descrip-
tion of the wheat varieties grown at the Arkansas Agricultural
Experiment Station during the period from 1908 to 1914,

Reisner,® in- 1915, compiled mueh valuable information on the
description and history of New York varieties,

Ball and Clark, in 1915 (23}, presented keys to the groups of
hard red spring wheat and the durnm wheats grown in the United
States and described and gave the histories of the more important
varieties.

Carleton, in 1916 (42), listed the leading wheat varieties of the
world, including American varieties. They were grouped info the
botanical groups used by Koernicke and Werner. No attempt was
made to distinguish between the closely related agricultural varieties.

Stanton, in 1916 {195}, grouped a large collection of wheat varie-
ties grown in experiments in Maryland and Virginia in accordance
with some of the most obvicus taxonomic characters.

Jones, in 1916 (1%2), presented a brief key to the groups of common
spring and durum wheats grown in experiments in Wyoming,

Ball and Clark, in 1918 (26}, published a key to the groups and
varieties of durum wheat grown in the United States.

Grantham, in 1918 (94), listed a large number of varieties that
were being grown at the Delaware Agricultural Experiment Station
and stated whether they were bearded or smooth. the color of the
grain and chaff, the height of the plant, and the weight of the kernels,

Clark, Stephens, and Fiorell, in 1920 (57), gave a tabular descrip-
tion of over 150 samples of Australian wheat varieties grown In
experiments in the Pacific coast aren of the United States.

Clark, Martin, and Smith, in 1920 (54}, keyed the groups of com-
mon spring and durnm wheat grown in experiments 1n the northern
Great Plains area of the United States and gave the histories of the
principal varieties,

Stewart, in 1920 (798}, presented keys and brief descriptions of
the commercial wheat varieties grown in Utah.

Clark, Martin, and Ball, in 1922 {50). presented detailed keys,
descriptions, histories, distributions, and synonyms of the whent
varieties grown commercizlly in the United States.

Schafer, Gaines, and Barbee, in 1926 (178). keyed and presented
tabular descriptions of the wheat varieties of Washington.

Hill, in 1980 (111}, presented the results of s survey showing the

*REIANER, JoHx H., WwhmaT IN Npw Youm, 1015, Unpubilshed thests, Corneil Uni-

veraity,  The wrlters wish o ackpowledge bere the use of this mandueript, evedit being
due to both the author and the Favm-Crops Depurtinent of Corneil University,
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percentage of the total production for the wheat varieties grown in
each county in Oregon in 1999,

Gaines and Schafer, in 1931 (88}, presented resulis of a similar
survey for Washington, giving the percentages of the total acreage
and production for the varieties in each county in that State in 1999,

The Northwest Crop Improvement Association of Minneapolis,
Minn. (H. R. Sumner, sccretary), issned a Dictionary of Spring
Wheat Varieties in the United States in 1933 (153).

Gaines and Schafer. in 1986 (89), presented results of & survey
showing the production of the wheat varieties grown in each county
in Washington in 1934.

SuMMARY oF PREvVIOUS CLASSIFICATIONS

From the beginning of botanical classification there was a tendency
to regard the different forms of wheat as distinct species. Toward the
end of the eighteenth century. there became evident a tendency to-
ward the more reasonable view that comparatively few species were
mvolved and that the evident major groups were mostly to be re-
garded as subdivisions of the species sativum of Lamarck or vulgare
of Villars,

The muking of botanic species of wheat was carried to great lengths
by the botanists of 100 to 200 years ago, who did not recognize that
the characters sufficient to separate species of wild plants were suf-
ficient to sepurate only agronomic and horticultural varieties of
domesticated plants. Before this fact was recognized and botanists
very largely had ceased to deal with the forms of cultivated plants,
some 50 or 60 supposed species of wheat had been described.

In the works of most of the botanists there was little effort to study
and describe the farm varieties of whoat. However, Heuzé, Koer-
nicke and Werner, Eriksson, Richardson, and others described many
varieties, and some of their descriptions weve fairly complete. No
attempt had been made. however, to show by detailed keys and by
uniform descriptions the minor differences that separate closely
related varieties.

‘There has been wide diversity among botanists in the taxonomic
use of the various morphological characters of the wheat plant and
seed. Only a few authors have given attention to the winter or
spring habit of growth in wheat varieties. Some, ns Eriksson, have
placed undue importance on differences in spike density, Many
writers have made no use of the colors of the seed coat in separating
varieties,

The classification of Kocrnicke and Werner {137) is the most exten-
sive of the earlier studies and the first one that made a definite attemnpt
to deseribe and classify foreign and domestic farm varieties. Although
conservative as to the extent of reduction of the number of species,
these authors still maintained a complete Lutin nomenclature for
forms as far as the fifth rank. They, as well as other early investi-
gators, were handicapped through making their studies in only one
locality. Im the present work, the varietal descriptions are based on
the expression of each variety under widely varying conditions of
environment in the United States. The recent work of Flaksherger
and his associates (84) on the classification of species and varieties
of the world has been outstanding,
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PRESENT INVESTIGATIONS

The present investigations were started in 1915°* with the object
‘of making a classification of the wheats of the world. During the
first 2 vears much time was devoted to a study of foreign varieties,
and several hundred Introductions were added to the large collection
of foreign wheats previously obtained. In the third year the study
was devoted largely to diverse hotanical types obtained from hybrids
or distinet types found as mixtures in wheat fields in the western
part of the United States. It was soon found. however, that if the
studies were to be of economic vnlue they must be limited to the
principal eultivated varieties. All available domestic varieties were
first grown in classification nurseries, where they were studied,
deseribed, and classified. and hevbarium specimens were prepared and
preserved in a classified order. New varieties were added from time
to thne as soon as they became known. and each year vavieties studied
during the preceding season. together with the new ones. were grown
to allow comparisons. By this means the classifiention became more
complete each year.

Clark. Martin, and Ball. in 1922 {50, presented descriptions, his-
tories. distributions, and synonyms of 230 varieties grown up to 1919.
Clark and Bayles, in 1935 {47). included 77 new varieties, and
omitted 68 of the 230 varieties no longer grown commercially in the
United States, thus making a total of 239 varieties. The present
publication includes 47 new varieties. and 74 of the varieties men-
tioned in Technical Bulletin 439 are omitted. Thus, a total of 212
varieties are discussed in this bulletin.

CLASSIFICATION NURSERIES

The classification nurseries were grown in widely separated sec-
tions of the United States. This was necessary in order to determine
the expression of varietal differences under many environments and
thus provide a classification that would be usable wherever the
varieties happened te be grown. It also gunrded against the loss of
certain varieties. During the 15 years 1915 to 1920 and 1930 to 1939
more than 35000 separate sowings were made, These were macde at
experiment stations in all parts of the United States. Nurseries
grown from 1936 to 1939, preparatory to the revision of Technical
Bulletin 459 S,{e?’ 3. were sown at the Pendleton Branch Experiment
Station. Poendleton, Oreg.: Washington Agricultural Experiment
Station, Pullman, Wash.; Nebraska Agricultural Experimeat Station,
Lincoln, Nebr.; Oklahoma Agricultural Experiment Station. Still-
water. Okla.; Purdne University Agrieultural Experiment Station,
Lafayette. Ind.: Ohio Agricultural Experiment Station. Wooster,
Ohio; Montana Agricultural Experiment Station, Bozeman. Mont.;
and Arlington Experiment Farm. Arlington, Vu. At western points
weather conditions are much better for clussification purposes than
at eastern points. The absence of summer rains in the Western
States is the principal reason for this. us plant charncters and colors

s The plon to clasulfy wheat varictlos was evolved by Carleton R, Ball, then ngronomist
lIn [{:lm:‘gc of western wheat investlgations, (Hbee of Cerenl luvestiyutions, Burenn of Plant
ndustry.
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are more distinctly developed. The nurseries were sown in short
rows, usually not exceeding 5 feet in length and a foot or 18 inches
apart. Al the stations where all varieties were grown from both fall
and spring sowing, each variety was seeded in the spring on one end
of the row sown m the fall. Plate 1 shows portions of the classi-
fication nurseries at Corvallis, Oreg.

ASSISTANCE RECEIVED

The first important task was to obtzin samples of the different
wheat varieties. This wuas accomplished with the assistance of many
individuals and institutions.

The classification nurseries at the various stativns usually were
sown by local representatives. The local men also took notes on
emergence, heading, ripening. and height of the many varieties. Dur-
ing the summer the writers visited the various points and took addi-
tional notes on the characters of the varieties. The descriptions
of the varieties were written largely in the field, and from these
descriptions keys were designed to distinguish the different varie-
ties. The descriptions were checked and rechecked at the various
points. and the different descriptive classes were estublished on 2
busis that is believed to be broad enough to include the varieties
wherever grown,

NATURE OF THE MATERIAL

The early studies showed the necessity of working with pure types.

When bulk seed was used it often consisted of mixed varieties. and a
wrong deseription might easily become applied to 2 variety. The
same varlety often was represented by different lots of seed obtained
from different sources. These were distinguished by different C. I.
numbers, which are accession numbers of the Division of Cereal Crops
and Diseases. The varieties. however, have always been known by
names rather than by numbers. The records also show the source of
the seed and the original source of the variety. After growing dif-
ferent seed lots of the same variety for a few Years, one was selected
as the standard for the variety.” The descriptions here recorded,
therefore, should represent the true type of the variety. In certain
cases, however. material was limited to samples obtained from only
one or two sources, and in these cases the judgment of the writers in
selecting the strain to represent the variety may not be so accurate
as where more samples of the same vuriety were available.

Many varieties here described are badly mixed in commereia] fields
wherever they are grown. Mention of this sometimes is made in
the descriptions. In many cases this will account for differences
observed between a variety as commonly grown and its description
as here recorded. In other cuses. all the characters here recorded
may not become apparent in some localities, and this may cause some
confusion. The failure of stemn and glume colors to develop in some
sections is an example of this.

Natural crossing between wheat plants occurs quite commonly in
some sections of the TUnited States. This natural crossing has
caused some difficulty in describing varieties, especially because hy-
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bridization between closely related varieties could not always be
detected.

Several hundred mixtures obtained from experimental plots and
commercial fields were grown in the classification nurseries for iden-
tification. A few proved to be mechanical mixtures of varieties
grown in the locality, but most of these were new types. These prob-
ably originated, for the most part, from natural hybrids, with pos-
sibly an occasional mutation. Many of the types continued to
segregate, thus proving their hybrid origin. Many of them closely
resem%aled commercial varieties but were not identical in all characters.

Nearly every field of wheat contains some plants that cannot be
identified. Many of these, in all probability, are natural hybrids
or mutations.

DEescripTION, HISTORY, AND DISTRIBUTION

a

For each variety there are given the description, the history so
far as known, the distribution in the United States, and the synonymy.

DESCRIPTION

The detailed descriptions, which include the more important taxo-
nomic characters, contain much more information than do the keys.
They are not complete, however, as several of the characters of the
wheat plant are omitted because they are of little or no value in
classification. The descriptions are thought to be sufliciently inclusive
to provide a comprehensive knowledge of the different varieties.

Following the description of many varieties is a paragraph show-
ing the chief characters that distinguish the variety 1g'rom closely
related ones, and in some cases mention is made of known resistance
to diseases and of high or low baking properties or other qualities.

HISTORY

The history of the origin of varieties cannot be neglected in a
classification, as many varieties are scarcely or not at all distinguish-
able from similar or closely related varieties and differ only in their
origin and qualities. In this study much attention has been given
to the history of varieties, and to many readers it probably will be
the most interesting and valuable part of the classification. The
compiling of these %listories has required a review of the literature
on wheat varieties written during a period of more than 200 years.
The sources of this information ars varied. Introductions of foreign
varieties have been recorded by the Division of Plant Exploration
and Introduction, Bureau of Plant Industry. Frequent reference
is made to the accession numbers and published inventories of that
Division. Many bulletins of the State agricultural experiment sta-
tions contain valuable information on the origin of domestic varieties.
Apricultural papers have been reviewed, and much information as to
the origin of varieties has been obtained from that source. There
is still much to learn concerning the origin of cultivated varieties.
The origin of many probably has never been recorded, but of some
for which the origin has not been determined there probably is a
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recorded history somewhere. The origin and history of the varieties
that have appeared in recent years are much more complete than for
the older varieties.

DISTRIBLTION

The commercial distribution and production of different varieties
are the economic factors with which this classification is concerned.
Those varieties that are most widely grown usually are the most
valuable, Varieties that are more productive may be in existence,
but until they become known and widely grown they are of little
value. New varieties are being continually produced.” Some are of
little or no value. Others are an improvement over the old standard
varieties, as their use improves the quality or increases the efficiency
vf production.

To determine the acreage and distribution of the commercial va-
rieties of wheat in the United States, surveys have been made in
cooperation with the Agricultural Marketing Service. By means of
these surveys a record of the increase of new varieties and the
decrease of old varieties is made possible.

The first survey was made with respect to the 1919 crop and the re-
sults were weighted hy the preliminary wheat acreage figures reported
by the fourteenth United States Census (1920). The resulting esti-
rates were published in Department Bulietin 1074 (50). The results
of the second survey, made in 1924, were applied to the wheat acre-
age figures reported in the Special Agricultural Census of 1925 and
the resulting estimates were published in Department Bulletin
1498 (562). Circular 283 (55) gives the results of information ob-
tained from a third survey made in 1929, which were applied to the
wheat acreage figures reported in the fifteenth Tnited States Census
{1930). OCircular 424 (56) gives information resulting from a fourth
survey, using the wheat acreage figures of the Special Agricultural
Census of 1935 as the base for most of the States. In a few States
where abandonment was heavy, the seeded acreage estimates, by
counties, prepared by the Division of Crop and Livestock Estimates,
Burean of Agricultural Economics, were used as the base. A fifth
survey ® was made in 1939 and the results applied to the estimates
of seeded acreage, by counties, prepared by the Agricultural Sta-
tistics Division, Agricultural Marketing Service. The varietal acre-
ages given in the present bulletin are from this fifth survey.

In 1919, 1924, 1929, 1934, and 1939, respectively, 139, 152, 190, 211,
and 207 distinct varieties were reported. Two hundred and eighty-
nine distinct varieties were reported in the 5 surveys, the lists
not being identical. In the 1989 survey 34 new varieties were re.
ported for the first time and 88 varieties reported in the 1934 snrvey
were nut reported in 1939,

The screage and distribution of the various wheat varicties were
determined by means of questionnaires or schedules sent to crop cor-
respondents of the Agricultural Statistics Division, Agricultural Mar.
keting Service. The method of conducting the surveys is described
by Clark and Quisenberry (55).

SCLARK, J. A, ani QUISENBENRY, K. 8. DPISTRIRDTION OF THE VARIETIRS AND CLARBES Gi
WHEAT IN TUR UNITED STATES IN 1038 Depl. of Agr, Cir. 634 [In press, |
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Maps have been made to show the acreage distribution of the more
important varieties, the county acreage having been used as a basis,
The scale used on the varietal maps is 1 dot for 1,000 acres or less

r county. The complete distribution of 2 given variety is shown

v a dot in each county from which the variety was reported, even
though less than 500 acres were grown In a county.

VYARIETAL NOMENCLATURE

A standardized nomenclature is important becanse names are fre-
quently used by agronomic workers, growers, seedsmen, and the grain
trade. The form and appropriateness of these names. thevetfore, are
of general interest. It is desirable that they be short, simple, and
appropriate, easily spelled and pronounced. It also is desirable that,
as far as possible, u single name be accepted and used for each
recognized variety.

The multiplication of names and other designations for crop
varieties has sometimes been carried to extremes, resulting in great
confusion. Some varietal designations are merely descriptive phrases
that are often long and cumbersome. Others are only numbers, which
sometimes are equally long und cumbersome or arve easily confused.
Because of this condition, 2 code of nomenclature was proposed by
Ball and Cilark (27} and presented to the American Society of
Agronomy at its annual business meeting on November 13, 1917,
With a few minor changes, the code was adopted. It was also pub-
lished in Department Bulletin 1074 and Technical Bulletin 459.

Since the adoption of this code simple names have been given fo
most of the new Americun varieties. Examples are Ashland, Ceres,
Forward, Honor, Kota, Komar, Minturki. Nebred, Oro, Reward,
Ridit, and Thatcler,

REGISTERED VARIETIES

Through a cocperative agreement between the Burean of Plant In-
dustry and the American Society of Agronomy, the 230 varieties
described in Department Bulletin 1074 (50) were registered {48)
as standard varieties, Thirty-five varieties mentioned in Technical
Bulletin 459 that had not been registered were registered as standard
varieties {46}. Sixty-two varieties originated throngh introduction,
selection, or hybridization have been registered as improved varieties
(45, 49, 54).

SYNONYMY

Many varieties are known by several names. The names here used
for the recognized varieties are the original names nr the names now
most commonly used or are the new or simplified names, ns provided
for by the code of nomencluture. All other names used for the
varieties here described are eonsidered synonyms.

THE WHEAT PLANT

The different cultivated varieties of wheat vary greatly in their
habit, form, and structure, but all are annual grasses.” The principal
parts are the roots, culms, leaves, and spikes. There are two sets of
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roots, the first or seminal or seed roots, and the second or coronal
roots, the latter rising from the crown of the stem. The culm usually
is a hollow, jointed cylinder coniprising three to six nodes and infer-
nodes. The upper internode of the culm, which bears the spike, is
called the peduncle. The leaves are composed of the sheath, blade,
ligule, and auricle. The spike is made up of the rachis and spikelets,
the latter in turn comprising the rachillas, glames, lemmas, paleas,
and the sexual organs (the three stamens and the single ovary with
its style and stigma). Each of these parts may show distinet char-
acters in different varieties. Those characters that do not vary in
different varieties or are not readily observed are of little value in
classification. The root charuacters, for example, cannot be conven-
iently used, and no attention has been given to them in this work.
Other characters. such as those of the sheaths. ligules, and nuricles,
are not generally used because they show very slight differences in
different varieties.

The keys and descriptions used here to distinguish and identify
varieties are based on characters that show constant differences and
therefore are of value.

TaxoxoMiC CHARACTERS

The following pages present in detail snch tnxonomic characters of
the wheat plant as have been found in the present study to be most
useful. The characters used to distinguish the different spectes. sub-
species, and lesser groups in the genus Trificum are often of no higher
rank than the characters used to distinguish the cultivated varieties.

Because different strains, particularly of the older varieties. may
differ slightly in some characteristics, the C. 1.0 number of the par-
ticular strain described is given, for the first time, in the history of
each variety in this bulletin,

In the preparation of the key certain primary characters have been
used In a regular sequence. These are designated as major cliaracters
and are printed in capitals. Certain other characters are used to
separate further the closely related varieties. For this purpose any
character is used that serves to distinguish the varieties under dis.
cussion. The same characters may not be used in two successive
cases, and they are not used in any definite order. These minor
characters are printed in ordinary type. The general principle fol-
lowed in the choice of characters was fo progress from: those most
easily observed and most often oceurring to those leust easily ob-
served or least often occmrring. The principle governing the se-
quence of characters is to progress from rhe absence of the rharacter,
as awnlessness, to the presence of the character, and from the smaller
size to the greater.

The descriptions of the wheat varieties are arranged in a logical
order of plant development. The major and minor charaetors used
in the key are included in their proper places in the descriptions, as
are many minor characters not used in { he keys.

All the characters used in the keys and the desceriptions of culti-
vated varieties are considered in the following paragraphs in the
order of their appearance in the deseriptions.

* OO L orofera to necension unmher of the Divigion of Carepl Crops and FHRensog,
407842° 42--._.0




16 TECHNICAL BULLETIN 795, U. S. DEPT. OF AGRICULTURE
PLANT CHARACTERS

Certain plant characters that are genetically different in the several
varieties are of value for classification purposes. These ure the habit
of growth, the period of growth, and the height of the plant.

HARIT OF GROWTH

All wheat varieties are here classified as having winter habit,
intermediate habit. or spring habit of growth. In the keys to the
cultivated varieties they occupy the seventh and last major position.

Varro (in Columella, 63), writing before the beginning of the
Christian era. called the spring wheats frimestrian. because they mu-
tured in 3 months from sowing. Linnaeus {138) treated them us
separate species in his Species Plantarum. but combined the awned
factor with the spring habit in his species gestirum and the wintev
habit with the awnless factor in his species Aybernum. Few agro-
nomic writers have recognized these forms as distinet species.  The
existence of winter and spring forms has been recognized by most
authors but has not recently been used as a character for separating
species or even as an important character for separting varieties,
The writers consider these distinctions te be of less vaine far classi-
fication purposes than several spike and kernel characters, when the
whole country is considered, although it is @ very important separa-
tion in some areas. In the southern part of the United States, both
east and west, several vavieties of spring wheat ave fall sown, and
growers do not know whether they have a spring wheal or a fall
wheat. The Purplestraw variety of the Southeastern States has a
spring intermedinte habit, althongh it has been grown from fall
sowing in thaf section for more than 100 years. Nearly all the varie-
ties mrown in Arizona and Californix are spring wheats, but they
are fall sown.

Hunt (718, p. 54), as late as 1909, claimed that winter and spring
wheats can be changed from one form fo the other.

Winter. intermedliate, and spring habits of growth are now known
to Dbe inherited characters. Thev are the characters first shown in
the descriptions, as they are first apparent in the growth of the
plant.  In the key the wheats having a winter habit are listed hefore
those having & spring habit, because there are more fall wheats than
spring wheats and because fall wheat is of much greater importance
in this country than spring wheat.

The intermediate types retain a prostrate habit of growth in mast
luealities when sown late in the spring, but will head normally when
sown early. Some early winter-wheat varicties also have a short
prosteate or dormant period and, when early spring sown, begin
heading scon after intermncdiate wheats have headed. There are
also certain varieties of wheat grown commercially that are mixtures
with respect to growth habit. The different classes for growth habit
are not clear cut, as there is & move or jess complete series of types
from true winter to spring and their expression depends upon tem-
perature, length of day, and dale of seeding. but for the varictics
reported in this bulletin the differences have been carefnlly deter-
mined by sowing varicties on one or more dates in the spring and
observing their behavior. Varieties classified as winter wheats do
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not produce seed when sown at normal dates for spring seeding.
Winter wheats can be successfully produced in the principal wheat
areas of this country only from fall sowing. When spring sown
they usually remain prostrate on the ground throughout the growing
season and produce no culms or spikes. In some sections, or in some
vears, or when sown very early, winter-wheat varieties when spring
sown will head and produce seed, but heading in such cases is often
trregular and usually occurs very late in the season,

All varieties of wheat classified as spring wheats can be successfully
grown from fall sowing only in mild climates, such as the southern
parts of the United States and in the Pacific Coast States. In parts
of this territory they will sometimes winter-kill. When spring sown
their early growth usually is erect, and culms and spikes are produced
during the early part of the growing season.

TIME OF HEAMNG AND RIPENING

The relative dates on which varjeties head and ripen when sown
at the normal time in regions where they are adapted are useful in
identifying varietics. The heading date ordinarily is more useful
than the ripening date. The relative order of maturity is indicated
by classing varieties as early, midseuson, or late. The relative time
of heading and ripening is somewhat dependent on tine of seeding
and also varies somewhat in different areas. More than usual caution
must therefore be exercised in making use of these characters.

HEIGHT

The height of the plant also is often an important factor in wheat
preduction, because it may determine the method or ease of harvest-
mg und the susceptibility of varieties to lodging. Height is measured
from the surface of the ground to the tip of the spike, not including
the awns of awned varietles. All varieties of wheat have been placeﬁk
in three classes—short, mid-tall, and tall. These are characters of
minor value for classification and are used only for separating or
distinguishing otherwise closely related varietics. The principles
governing the grouping of varieties as early, midseason, and late
apply here also. As an example, under California conditions wheats
from 12 to 36 inches in height would be classed as short. wheats
from 24 to 48 inches in height would be called mid-tall, and wheats
from 86 to 60 inches high would be considered tall. In most other
sections of the country these differences would not be so great. In
order to use the height of the plant for classification, the height of
certain varieties must be determined and used for comparison. There
are also cases where the relative height is changed when the varieties
are grown in different sections of the counfry; for example, some of
the club wheats are usually short when grown east of the Rocky
Mountains but relatively tall when grown west of these mountains.

STEM CHARACTERS

There are two characters of the stem of wheat vurieties that are
useful in classifieation, namely, color and strength.
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COLOR

All varieties of wheat are here elassified as having white or purple
stems. These characters are of minor importance in classification,
for in many localities and in some seasons the purple color common
to a large number of wheat varieties does not become apparent. This
often is the case under conditions of extreme drought and also under
conditions of excessive moisture. Under favorable conditions, how-
ever. this stem color may be clearly seen for a week or 10 days prior
to maturity. When apparent, the color differences are very useful in
distinguishing varieties. The color is usunally most distinet on the
peduncle, or uppermost internode supporting the spikes. but often con-
tinues downward to the sheaths of the lower leaves.

Those varieties here described as having white stems may have u
stem color ranging from a cream to a golden yellow. Few, if any,
have stems that are truly white,

The varieties classed us having purple stems may have a stem
ranging in color from a pale violet to a dark purple. In seme
varieties this celoring may ocenr only in a short portion of the
peduncle. It sometimes does not oceny in the peduncle and is present
only in the sheaths. Koernicke and Werner 3131) used color differ-
ences in describing muny of the varieties with which they worked.
Henzé (107, 4. 54) pointed out two contrasting characters, which he
called “white” and “reddish.”

BTRENGTH

The strength of the stemi usually is an important character. In
many localities lodging 1s one of the most serious problems in wheat
production, as many varvieties lodge under conditions of excessive
moisture. All varieties here discussed arve classified into three groups.
having weak, mid- strong. or strong stems, respectively.  Stems classed
as wenk are also usnally slender, with very thin walls,  Varietics with
such stems have a greater tendency to lodge. which in turn causes
harvest losses and meveases the cost of harvesting. The suceessful
enltivation of weak-stemmed varieties nsually is limited to semiarid
or arid reginns.

The wvarieties classed as having mid-strong stems usually will not
lodge under conditions where wheat is grown extensively. In this
class are included the greatest number of varieties. A consideralle
arviation exists within this group. and in humid or irrigated sce-
tions varicties here described us having mid-strong stems might
more properly be classed us weal. In dryv-furming sections certain
of these stems might more properly be ¢lnssed as strong.

The varieties here deseribed as having strong stems nre those
that will not lodge readily under excessively humid conditious.
Only by a severe rain, hail. or wind storin can the stems of these
varieties be bent or wrcken down. Comparatively few of the cul-
tivated wheats come in this class.

LEAF CHARACTERS

The principal parts of the leaves of wheat plants are the sheath,
blade, ligule, and auricle. None of these parts usually show differ-
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ences that are of even minor value for distingnishing cultivated
varieties.

The blades of wheat varieties vary considerably in their dimen-
stous, in the shade of green color, and in the angle to the culm
maintained during the successive periods of growth. These differ-
ences, however, are usually apparent during only a short period.
As the plant matures, the {)Iades dry and frequently break off. In
this bulletin very little use is made of leaf characters. A few varie-
ties are noted as having especially broad or narrow blades. The
presence or absence of pubescence on the leaves is a nseful character
mn_identifying plants of some varieties.

Koernicke and Werner (737} and others have described the color
of the biades of beth the seedlings and the partly grown plants.
This alse was attempted in the present studies, but the differences
were found to be so stight and undependable that 1o definite classes
could be established by using the character. No two persons ean
agree us to the various shades of green shown by the blades of whent,
even when a standard color chart is used. The color varies with the
condition of the plant as affected by the temperature, the soil niois-
ture, and the soil solution. The uppearance of the cclor is changed
by the character of the venation and of the blade surface. The
plants appear to_have a different color in the sunlight from that
in the shade, and the value changes also according to the position
of the observer with regard to the direction of the rays of the sun.
In general, the hard red winter wheats have dark-green blades,
whereas &ll durum varieties have blades with a light-preen color.

The blade widths are mentioned in describing only a few varieties.
becwuse nearly all varieties are very much alike in this character.
The hard ved winter wheats are distinetly narvow-leaved, and the
soft varieties, like Sol and Red Russian, have wide leat blades.
Winter varieties having the narrowest blades usually are most
winter-hardy. The length of the blade has not shewn sufficiently
constant differences for taxonomic purposes.

The terminal leaf of different vurieties of wheal is sometimes
erect and sometimes drooping at various angles. These differ-
ences are greatest Just previous to the heading period, but fre-
quently ave not apparent a few days later. Chiefly because of the
instability of this character, it is not used in this classification. In
some varicties like Huard Tederation and White Federation the flag
leaf is curled or twisted, whereas in miost vurieties it is flat.

The sheaths normally enclose about the lower two-thirds of the
culm, although in dry seasons the spike sometimes is not entirely
exserted. ‘The edges of the sheath overlap on the side opposite the
blade. The sheaths may be either white or purple. During eurly
growth they usuully ave gnite scabrous, but they hecome smoother
at maturity. There are some differences in these ¢huracters in the
cultivated varieties, bnt they are few und minute. After a careful
study the writers decided not to include any shenth characters in the
descriptions.

The same decision was reached in regard to the minute differences
observed in the ligules and auricles. The ligules usnally are short.
varying from 1 to 2 mm. long and becoming lucerate us the plant
matures.  Auricles nlways ure present on wheat leaves, They ave
narrow to mid-wide, nsually strongly curved, with a few Jong stri-
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gose hairs on the onter margin. The auricles often are purple in
the young stage, sometimes changing to white as the plant matures.
1 =l

SPIKE CHARACTERS

The entire inflorescence on one culm is called the spike. It is
made up of separate groups of flowers known as “spikelets.” These
are borne singly on alternate sides of 2 zigzag, flattened, channeled,
jointed rachis, parallel to its flat surface. At the base of each spike-
{et, on the apex of each rachis joint. a tuft of short hairs usually
occurs. These hairs may be white or brown in color, but the differ-
ences are difficult to distinguish, partly because the hairs frequently
are discolored.

Spikes differ greatly in form and degree of compactness. Club
wheats (I'viticum compactum) have been separated from common
wheats (7. rulgare) principally because of their distinetiy compact
or dense spikes,

In distinguishing the cultivated varieties. five spike characters are
used. These are awnedness. shape. density. position. and shattering
of the spikes.

AWNELNESS

Awns are sometimes of importance ngriculturally und usualiy the
character most readily apparent. For these reasons this churacler
is given precedence over all others in preparing the keys. Sone
earlier writers. as previously stated, used this character for sepa-
rating so-called species.

Varieties are separated into two major groups on the basis of the
awnedness character. namely, awnless to awnleted. and awned. Asa
miner charzcter in the key and in the descriptions the awnless to
awnleted group is subdivided into awnless. apicully awnleted. and
awnleted. The awn types are shown in plate 2, 4. Awnless varie-
ties have no awnlets or very short apieal awns,  Apically awnleted
varleties have short awnlets 1 to 15 mun. long ut the apex of the spike.
Awnleted varieties have awnlets 3 to 40 mm. long, the shorter ones
ocenrring near the base of the spike and the length increasing toward
the apex. The length of the awnlets and their relative number is
given.

Awned varieties arve those that have an awn or beard that termi-
nates the lemmas on all spikelets. These awns usually increase in
length from the buasal part of the spike upward. In the common
wheats, awns seldom, if ever, exceed 10 cm. in length. In durum and
poulard wheats, however. they usually range from 10 to 26 em. in
Jength.

SHAPE

Spikes differ greatly in shape, length. and width. They may be
flattened parallel or at right angles to the plane of the face of the
spikelets. Those flattened parallel to this plane ave widest when
seen in face view and can be said to be dorsoventrally compressed.
All varieties of common wheat have spikes thus formed, except those
that arve clubbed at the tip, in which ease thev are only partly so.
Spikes that are fluttened at right anglex to the plane of the face of
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the spikelets are narrow when seen in face view and may be described
as laterally compressed. The club. durum, and poulard wheats ave
separated from the commen wheats partly on the basis of having
such spikes.

In general, spikes vary in length from 5 fo 15 om., but are vsually
8 to 12 em. long. They vary in width or thickness from 1 to 3 cm,
The differences in length and width are not used in themselves, but
are often combined with the spike shape in a compound descriptive
word.

Whether dorsoventrally or laterally compressed. whether long or
short. or narrow or wide, spikes are classified in the Keys as having
the following fowr general shapes—fusiform. oblong. clavate, and
elliptical. These shapes are shown in plate 2. B, For al common
wheats these shapes are determined from o face view of the spike-
lets and for all club, durun, and powlard wheats from an edge view
of the spikelets.

Heuzd (707} used several different spike shapes as the leading
charaeters in separating varietiex within the species. The shapes
mentioned. however. are here constdered only as minor characters,
though nevertheless they are very useful in distinguishing varieties,

Spikes classed as fusiform taper toward the apex or from the
middle toward hoth base and apex. The larger number of varieties
of common wheat have spikes of this shape.

Spikes described as oblong are usually uniform in width and
thickness throughout the length of the spile but are always several
tinies longer than wide.

Varieties clagsed as having clavate spikes wre clubbed. that is, dis-
tinetly larger and more dense at the apex.  This is due to a shorten-
ing of the rachis internodes in that part of the spike, which vesults
in a change from dorsoventiral to Interal flattening and o broadening
of the upper portion of the spike.

EHliptical spikes nre short and uniformly rounded at both the base
and apex but are flattened on the sides.  Most varieties of club wheat
have spilces of this shape.

In the descriptions of varieties these designations of spike shupes
have sometimes been modified to take into account the length and
width of the spikes and the overlapping of shapes that occurs in some
varieties,

Spikes that are usually long are deseribed as linear fusiform,
linear clavate. ete. TIf spikes are unusually short. that fact is in-
cluded in the description.  Broad spikes muy be described as broadly
fusiform or hroadly oblong and narrow spikes as narrowly fusi-
form. etc.

Varieties that arve nearly intermediuate between any of the shapes
are somefimes described as oblong fusiform or oblong to subcelavate.
By the use of these compound descriptive terms spike shapes are
more accuralely presented in the description than they can be in
the keys, where brevity is imperative.

DENSITY

The differences in shape of spikes shown ahove are due in part to
differences in density. All spikes are described as of three density
classes, viz, lax, mid-dense, and dense. These are minor differences
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that are used to advantage in distinguishing varieties, Seringe
{185) separated the common wheats into two groups, having lax
and dense spikes, respectively. Ioernicke and Werner (137) de-
seribed the spikes of many varieties according to different degrees
of density. Neergnard {146) suggested a formula for use in measur-
ing the density of the spike. FKriksson (78) subdivided the botani-
ca% groups of Koernicke and Werner on the basis of density into snb-
varieties called lezum. denswm, and cepitetum. He measured the
density of spikes by determining the number of spikelels in 100 mm.
of rachis length. Heuzé {/07) used the spike density along with
spike shape ag the leading character in separating varieties. Boshna-
kian (32} described meuns of measuring density and suggested the
name riticum compucto-capitatum for varieties of club wheat having
clavate heads.

Many measurements have been made by the writers to determine
the difference in density of the spikes of the varieties here described.
The most definite were found compurable at 1 station for 1 year,
but otherwise wers of little value. It was found necessary to estab-
lish density classes of rather indefinite [imits. In this way allowunce
was made for the varying conditions. The density classes were fixed
as lax, mid-dense, and dense by determining the muouber of milli-
meters oecupied by 10 internodes of the ruchis messured in the center
of the spikes. By this method spikes are classed as lax wlen 10
internodes cccupy from 50 to 75 mum.. as mid-dense when 10 inter-
nodes occupy from 35 to 60 mm., und as dense when 10 internodes
occupy from 20 to 45 mm. The greater number of varleties are in-
cluded in the mid-dense clusg, which, according to the above mensure-
ments, overlaps both the dense and lax classes by two-fitths of their
entire range.

TOSITION

The position of the spike at maturity is often distinctiy different
in different varieties. Spikes ave here described as erect, ineclined,
or nedding. Heuzé (/07) used essentially these same distinctions
in describing his varieties.

Those varieties described as having erect spikes mature with the
spike in an approximately vertienl position. ‘The spikes of these
varieties seldom, if ever, are inclined more than 15° from the vertical
at matuvity. Spikes of varieties thut are deseribed as inclined usually
mature at an angle of approximately 15° to 45° from the vertical. but
sometimes are nearly erect and under some conditions will become
slightly nodding. The majority of wheal varieties come within this
class. Varieties that are described as having nodding spikes usually
mature with the spike in a drooping position, the apex of the spike
being lower than the base. Spikes of such vurieties zonietimes are
only inclined if they are not well filled with grain when ripe.

SITAYTTERING

Glumes of different varieties vary in the temaeity or firmness of
attachment {o the rachis and in the tightness with which they clasp
the kernels. These and possibly other characters cuuse varieties to
differ greatly in their resistance to shattering. The durum varieties
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usuaily do not shatter easily. Most commercial varieties of common
and club wheat are resistant, but some varieties are subject to luss
of grain by shattering if allowed to stand in the field after they reach
maturity. Such varieties are not adapted for harvesting with the com-
bine. This character is mentioned only for the varieties that shatter
easily.

GLUME CHARACTERS

The unit of the spike is the spikelet. It consists of several flowers
or florets attached alternately to opposite sides of a central axis or
rachilla. These flowers, two to five in number. are subtended by two
empty scales, called the glumes, the keel of which terminates in a
tooth or beak. Fach floret consists of n flowering glume, called the
lemma, and a thin two-keeled glume, called the palen, These two

lumes enclose the sexual organs. The lemma encloses the back,

orsal, or outer portion of the mature kernel and in the awned
varieties terminates in an awn. The lemma itself is of little or
no use in classification. The palea protects the inner or crease side
of the kernel. It differs from the lemma in having its back instead
of its face toward the rachilla or axis of the spikelet. Like the
lemma, it is not used in distinguishing varieties. The outer glumes,
however, are much used.

The covering and coloring of the glumes are major characters of
the second and third place, respectively. The length and width of the
glumes also are used but are of only minor importance.

COVERING

Glumes of all varieties here discussed are described as glabrous

or pubescent (fig. 1}. Host {Z/J) placed the pubescent-glumed
wheats in o separate species ealled T'riticum
eilloswem,  Several later authors also con-
sidlered pubescent wheats as different species.
This character is used here, however, only as
a major one in separating varieties. It is
given second place 1n the keys because of the
definite and striking contrast between absence
and presence. This is in sccordance with the
usage of Koernicke and Werner (/37).

Glumes deseribed as glabrous ave without
any covering of hairs. Those described as
pubescent are more or less covered with hairs
of varying length. Pubescence usually is
reacily apparent. The degree of pubescence Fravae 1.—Glume cover-
varies in t]lw. different varieties. On some the ing: @, Glsbrous; b,
hairs are much longer and more numerous  DPubescent.  (Natural
than on others. Glumes of some durum varie- (sll,’ﬁmtltnl': )em'ugEd 3
ties are partly glabrous and partly pubescent '
but are classed as pubescent. In such varieties the pubescence is most
often found on the edge of the glumes.

onLnt

Differences in glume color were early recognized. Lamarck (132)
used these distinctions in classifying varieties. Glume color is here
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used as a major character and occupies third position in the key be-
cause of the distinet differences that are readily apparent when the
Pplants are mature. This is also in accordance with the usage of Koer-
nicke and Werner (737). All glumes are classed as white, yellowish,
brown, or black.

Glumes classed as white may vary in color from a cream or pale-
straw color to a dark yellow. Practically no glumes are wifhout
color. Within the class, however, there are two rather distinct
shades. Some taxonomists have classified them separately as white
and yellowish. In the present bulletin, however, both shades are
placed in the same class and described only by the one term “white”
except in the case of the durums, which are eclassed separately as
white and yellowish. In the descriptions the glumes of some va-
rieties of common wheat are described as being yellowish white,
indicating a darker glume than those described as white. A few
varieties %mve white or yellowish glumes with brown or black stripes
or nerves, or the ghunes are sometimes tinged on the edges with
brown or black. Such varieties are placed in the white-glumed class
and the peculiar markings are indicated in the descriptions. The
Blackhull variety has glumes that usvally are tinged with black but
sometimes are almost entirely black. The Rudy variety has black
stripes along the edges of the glumes.

Glumes of durum varieties classed as yellowish are much darker
than those of the common wheats classed as white but similar to those
described as yellowish white. This yellowish class, therefore, is quite
distinct. It may range in color from yellow to buff.

The brown-glumed class usually is still darker than the yelowish
class and may vary in shade from light to dark brown and bhuish
brown, and in some varieties there is a reddish or mahogany tinge.

For the latter reason some taxon-
omists have used the term “red,”
but in the present work the writers
prefer the term “brown,” as it more
aceurately describes the glume color
of the class as a whole.

Wheats having entirely black
gluomes are rare in the United
Stutes, the few exceptions being
among the durums and emmers,
Among the common wheats there
are o commercial varieties having
glumes that are entirely black.

LENGTH

111 an 1

Fieure 2.—Glume length: ¢, Short; i G_Igl e, ;ef]gt(ils‘ 'tiie ]desm.lbfldl E?S
b, mid-long; ¢, long. (Nutural size  SHOLL, mid-long, and long and are
and enlarged 3 dimmeters,) nsec_l ag minor characters in She

] varietal descriptions. These length

differences are llustrated in figure 2. Tsuall ¥y small-kerneled varie-
ties have short glumes and lurge-kerneled varieties long glumes, but
there are exceptions to this. The glimes ure usually about three-
fourths the length of the lemmas, although in some long-glumed
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varieties the glumes and lemmas more nearly approach the same
length. Polish wheat (Zriticum polonicum) has glumes as long as
or longer than the lemmas and is separated from the other species
principally on this distinction. The length of the glume is here de-
scribed as short, mid-long, or long.
Henzé (767) and Scofleld (782) used
essentially these same terms. Most va-
rieties of wheat have mid-long glumes.
A few varieties, however, are distinet in
having either short or long glumes.
Short glumes may have lengths varying
from 6 to 10 mm. Mid-long glumes may
vary from 85 to 12.5 mm. and long
glumes from 11 to 15 mm. The glumes
of Polish wheat exceed this latter meas-
urement and are described as very long.

WIDTH

The width of glumes is used in the
samne manner us the length. All glumes Fioure 8—Glume widths: «,
are described as heing narrow, mid-  Narrow; d, mid-wide: ¢ wide.
.t : ] b 1 : (Nutural size and enlarged 3
wide, or wide (fie. 3). These dif- : .
3 ) : diameters.)
ferences were pointed out by Scofield
(182). The width of the glume is here determined across its center
from the keel to the murgm of the cuter side. Narrow glumes may
vary i width from 2 to 4 mm., mid-wide ones from 3 to 5 mm,, and
wide ones from 4 to 6 mm. The differences are small and much over-
lapping of the classes occurs. Wide
rlumes nearly cover the lemma at the
point of measurement, whereas narrow
glumes usuanlly cover less than a third
of it.

SILOULDER CHARACYERS

"The shoulder as here considered is the
more or less rounded end of the glume
from the beak to the lateral margin,
including the part referred to by Koer-
nicke and Werner (737), Hackel (96),
and others as sids teeth. Secofield (782)

) applied the name shoulder to this por-
Fiovrs 4, —Bhonlder widths: a, jon of the glumes.
?ﬁ?t‘;g‘fa'l b;1;§ i‘;}mldgﬁkf;.g‘ﬁd?g Considerable  variation exists in
dfameters.) shoulder width and shape in different
varieties and also in different spikes of
the sume varlety and even among the glumes on a single spike,
Although variable, they are of some value in elassification,

WIDTH

The shoulder widths often differ from the glume widths. For
this reason they are deseribed separately, but on the same basis of
measurement and by the use of the same terms, narrow, mid-wide,

and wide (fig. 4).
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SHAPE

Shonlder shapes are described in overlapping terms that allow for
a considerable variation, which is nearly always present in the same
spike. The terms used are wanting, oblique, rounded, square, ele-
vated, and apiculate. These shapes are shown in figure 5.

Feouse 5.—Shoulder shapes: 4, Wanting; B, obligue; ¢, rounded; d, square;
e, elevated ; f, apiculate. (Natural size and enlarged 3 diameters.)

BEAK CHARACTERS

The word “beak” is used here for the short projection that termi-
nates the keel of the outer glume. In some varieties it approaches
an awn in appearance. Scofield
(182) first used the term “beak,”
previous authors having referred to
it as a tooth or point. The beaks vary
in width, shape, and length. These
characters are of considerable im-
portance in identification and are
used in the descriptions of the
varieties,

WINTH

Beak widths are described as nar-

row, mid-wide, and wide (fig. 6).

Fioure 6—Beak widths: o, Nar- The average beak is only 1 mm. wide,

 rowi b, mid Wi o wide. (Nab 5o the variations are very small, and

o e enlarg general observation is the only basis
ameters.) 5 i o

for describing them. Those that are

wider than the average are called wide and those that are nurrower

are cglled narrow.
BEAPE

The apex of the beak varies considerably in shape. It is described
as obtuse, acute, and acuminate. Obtuse beaks are blunt at the apex.
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Acute beaks come to a point at the apex. Acuminate beaks are nar-
rowly and very sharply pointed. AIl awned spikes have acuminate
beaks. These shapes are shown in

figure 7.

LEXRGTE

Beak lengths are quite variable,

especially in the awned varieties, and

are considerably influenced by envi-

roninent. In general, conditions that

increase or decrease the length of the

beak affect nearly all varieties to a

similar degree. In the awnless, api-

cally awnleted, and awnleted wheats

the differences in length are not

great, but in many varieties they are

quite distinet. The length of the

beak is measured from the shoulder Treoae 1 Beak shapes: ”"{g}’tt“i;i

of the glume upward. (.)n most si!z: ami‘el’l‘mrg‘ed 3 d?i}.mete?'s?}

awned wheats the length increases

from the base of the spike to its apex. The range of difference varies

greatly with the variety. For this reason no single measurement is

used in deseribing the lengths, but instead the average maximum and

minimum lengths are given., None of the awnless varieties here de-
scribed has beaks longer than 3 mm,
Variations in beak lengths are
shown in figure 8.

AWN CHARACTERS

Certain characters of the awn are
distinet. Some of these are impor-
tant in classification, rlthough oth-

; ers are not. The divergence of the

Py j /il awn from the vertical is one of the

= L/ latter ’I’He a-“‘r;:s of s_omle varie-

ties are all nearly vertical or ap-

a b ¢ & ¢ f 7 pressed, whereas others are spreag-

Frouse S—Beak lengths, showing N&- These characters are affected

seven variations, (Natural size.) b_y drought or other abnormal con-

ditions and usually are not suffi-

clently constant for classification purposes. The awns of some varie-

ties sometimes are deciduous, dropping off at maturity, This occurs

so rarely, however, that it is of little or no use in classification. The

color and length of the awns, however, are factors of some importance
in this classifieation.

COLOX

In the key to the varieties of durum whent the awn color is used
as the fourth mujor character. This method was followed by
Koernicke and Werner (737). For the other species and subspecies
the awn color is used only as a minor character. All awns are de-
scribed as white or black. The white class may include yellowish
shades, and the black elass may include shades of brown and blue.
Few varieties of common wheat have really black awns,
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LENGTH

The length of the awn in awned varieties is of slight value in
classification. No attempt has been made in these studies to separate
these varieties into classes with respect to awn length. In all descrip-
tions, however, the avernge extreme lengths are recorded in centi.
meters,

KERNEL CHARACTERS

The kernel color, length, and texture ure the most constant of all
the kernel characters. These are used as major distinetions. The
shape of the kernel is considerad of only minor importance, as are
certain differences of the germ. crease, cheeks, and brush.

COLOR

Kernel colors were early recognized us important chuaracters in
separating warieties. Most varietics were observed to have either
white or red kernels but were sometimes regarded as being yellow or
brown. The kernel color was used by Koernicke and YWerner {137}
and by Vilmerin (273) as one of the leading taxonomic characters
of wheat. Heuzé (/7)) and Koernicke and Werner have indicated
varions shades of white or yellow und of red in the descriptions of
the kernel color, Eviksson (78} believed that white wheat becomes
red and states that the color of grain is useless in distingnishing a
variety. Cobb (59) arranged the wheats he was growing according
to the color tint from lightest to darkest. Hownrd and Howard
(115, p. 285} vegard the wheat kernel us heing either white or red.
They state that *“the particular tone or color depends partly on the
consistency of the grain.” Hayes, Bailey, Arnyv, and Olson (167}
proposed the use of the terms “red” and *white™ in describing
the presence and absence of a brownish-red pigment in the bran
iayer. The use of the modification “light red” was suggested where
the degree of pigmentation was less than usual in the red wheats,
Three varieties of Abyssinian wheat having violet-colored kernels
were mentioned by Kocernicke and Werner (/47). The wrirers have

rown some purple-kerneled wheats from Ethiopia {Abyssinia), but
tighe)’ are not considered in the present classification.

Kernels of all varieties are grouped inte two classes. described
as white and red. and. as in the glume colors. many different shades
are present. In general. however, the two classes distinctly separate
all wheats.

Kernels of the white elass may vary from cream to yeilowish. or
they may be white, without pigment. White or faintly pigmented
kernels may appeuar to have different shades of yellow color beeause
of differences in texture of the endosperm.

EKernels of the red class may vary from light brown to the darker
shades of red. The variations are due to varietal differences and
environment,  Differences in texture. due to varying conditions. may
cause “yellow berries,” which sometimes give the kernels a mottled
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appearance. Some samples have been received for identification in
which kernels appeared to be partly red and partly white, This
condition has been found to be the result of environment, as such
kernels produce plants with only red kernels.

Many writers have classed some varieties as “amber.” This usu-
ally refers to a white kernel having a translucent or vitreous endo-
sperm. . The term “amber™ is used to designate a certain subclass
of durum wheat in the United States official grain standards. Until
recent years hard red kernels sometimes were referred to as amber-
colored. The word “amber” aiso has Dbeen used as a patrt of a
varietal name, such as Mariin Amber. which is a soft white wheat,
and Michigan Amber, which is a soft red wheat. Because of this

ambignity and because wheats usnally ave
either red or white. the word “amber™ Is not
used in this bulletin in describing wheat
lernels.

LENGTIT

The length of the kernel is used as a
major character in distingnishing varieties.
Koernicke and Werner (731). in their de-
scriptions of wheat vavieties, indicated the
wverage length and width of the kernels
in millimeters and the average number of
FI6URE 9.- -Kemnel lenaths . CTNCls in 10 grams.  The kernels were de-
@, Short; b, mid-long: ¢, Scribed as very small. small. targe. and long.
](_\né_ (Nitural size and I‘Iellzﬁ (l’()‘;"‘) (]L‘S(‘T‘Ih(’d H](" k(’]'n(‘l!‘ H Shol.'t,
enlarged 3 dismeters,) mecdium, or long. The size of the kernels
of any variety varies when grown in dif-
ferent sections or in different years in the sume section. From neces-
sity. therefore, the limits of the classes in which varieties are placed
must be overlapping. A kernel of wheut reacl.ss its maximum length
several days before ripening. The length, therefore, is fairly con-
stant, even when it is considerably shrunken, and is the most valu-
able of the kernel dimensions for taxonomic purposes. In making
measurements only the normal kernels should be used. The kernels
from the tip spikelets on a spike and from the upper Horets In the
spikelet are helow average length.

In the keys two classes are made, namely, kernels short to mid-long
and kernels mid-long to Jong. In the descriptions three classes—
short, mid-tong, and long—sometimes are mentioned separately.
These kernel lengths are shown in fgure 9.

The short to mid-tong class includes varieties the kernels of which
measure within the limits of 4 to 7.5 mm. in length. The mid-long
to long class includes varieties the kernels of which come within
the limits of 6.5 to 10 mm. For individual samples more definite
limitation is possible. For this purpose the term “short” jis used
for kernels ranging from 4 fo 6 mm. in length, “mid-long” for those
ranging from 6 to 8 mm.. and “long” for those ranging from 8 to 10 mni.
These Infter mensnrements are considered as minor characters and

A0TE42°—40 %
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are occasionally used in descriptions, either alone or usnally followin
the adjective. The measurements, enlarged 10 times, are illustrate
in figure 10,

TEXTURE

The texture of wheat kernels is an important character in classi-
fication. It has an economic value, as most wheat is marketed in
commercial classes, wh'ch are fixed largely on a basis of texture
because hard wheats generally are better for bread making than soft
wheats.

Two texture classes are used—kernels soft to semihard and kernels
semihard to hard. Here, as with size, overlapping class limits were
found necessary. In general, all wheat varieties can be classed readily
in one or the other of these two groupings. In describing specific
samples and in individual description of varieties, three classes are
used separately, as soft, semihard, and hard. A soft kernel is one

SHORT 70 MID-LONG MID-LONG TO LONG
4 TO 7.5 mm. &5 TO {0 mm.

[CPPTYOP v PUTVOUN  JPTTOV PO FUUPY  CPPRITUN! OOV CIUTSVONY o PTOTN

SHORT MID-LING LONG
4TQ €émm, 6 TG &mm. 8T i mm.

Freure 10.—Dingram showing measnrements of kernel lengths: Abave, major
characters; helow, minor characters. (Enlarped 1G di:unefers.)

that, when normally developed. has an endosperm entirely soft, mealy,
or starchy. A hard kernel, when normally developed, has a corneous,
horny, or vitreous endosperm throughout. A semihard kernel has an
endosperm that is intermediate between the other two.

The species Triticwm duruan was so named by Desfontaines (67)
because of the hardness of the kernels. Metzger (14/) divided the
white-kerneled wheats into two groups on the basis of texture. the
starchy ones being considered as yellow. Koernicke and Werner (157}
described the kernels of different varieties as being entirely mealy,
nearly entirely mealy, mostly mealy, partly mealy, partly glassy,
mostly glassy, nearly entirely glassy, and entirely glassy. The texture
of the same variety varied in different seasons. These authors, as well
as Eriksson (78), Fruwirth (86), and Howard and Howard (715.

. 232), conclude that kernel texture is useless as a varietal character
and that. it depends on environment. Hayes. Bailey, Arny, and Olson
{107} suggest the terms corneous, subcorneous, substarchy, and starchy
for describing the texture of the wheat kernel. The writers have
concluded that because of the variability in texture under different
environments one can separate varieties of wheat accurately into only
two classes and fairly accurately into three classes. Soft-kerneled
varieties grown under very dry conditions will sometimes become
brittle and slightly subcorneous. When hard-kerneled varieties are
grown under %umid condlitions or in seil deficient in nitrogen they
sometimes became starchy, semmistarchy, or mottled. the condition
being designated as “yellowberry,” and the kernels are then rather soft.

The dificulty of numerous investigutors in determining the kernel
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texture has been due te the failure to dissocinte softness from
starchiness or yellow berry. Freeman (85) has shown the nature
of hardness in the wheat kernel. The following is quoted from his
conclusions :

1. The bardness of a wheat is determined by the sotidity of the grain, and
this, in turn, by the nature nnd relitive proportions of gluten and starch in the
enidasperm.

2. When the ratio of gluien to starely ig sufliciently kigh, the entire cell con-
tents are cemented together solidly as the grnin dries out in ripening, It,
therefore, takes on a hard, glassy, semitranshicent textnre. In the absence of
a suflicient proportion of gliten to hold the cell eontents together, the shrinkage
in drying docs not fully compensate for the loss of water, and auir SPULes appent
within the cells. These open spaces render the grain soft aned, also, sinee they
serve a8 refructing surfaces, mnke it opagqne. We are, therefore, weenstomed
to associnte softness, opnqueness, and Jow gluten content in whests.

4. There are two types of soft grains aibung the wheats included in these
experiments.

fa} A type designated by the writer as “rroe softness,” in whicrk the air
spaces in the endospertn are diffuse and finely seattered. This trpe of softnoss
is only sHghtly affeeted by environic eonditions.

(2) A type commouly called “Fellowberry,” in which the air spaces within
the endosperm oceur in fAnkelike gronps with goite defluite margins.  The
opiugmeness thus arising may be confined te a small spot only or may include
the entire ondospermn. This type of softness is very sensitive of environje
conditions.

In this bulletin soft texture refers to the condition destomated
above s “true softness” and must not be confused with yellowberry.

True kernel texture, therefore. cannut be determined on yellow-

7Ty kernels. because they always ave soft. Tt usually is possible.
however, to select from a sample a few kernels that ave not wholly
starchy and that can be accurately used for texture determinations.
Roberts (768) attempted to measure hardness mechanieully by deter-
mining the crushing strength.  This is not entirely aceurate, as the
shape of the kernel influences its crushing strength and. in addition,
soft-wheat yarieties grown under dry-land conditions are quite brittle
and difienit to crush. The particle size determination of Cutler
wnd Brinson {45) and the pearling test of Taylor. Bayles, and Fifield
(201) are useful in determining the texture of kernels of varicties.
Texture in the present studies was determined by cutting kernels not
affected by yellowberry and examining the endosperm.

SHAPE

The shape of the kernel is described as ovate, elliptical, or oval.
These terms refer only to the outline of the kernel as viewed from
the dorsal surface, and not to the kernel as a whole. When egg-
shaped in outline, the germ end being the broader, it is described ns
ovate. An elliptical kernel is one the length of which is more than
twice the width and that has sides somewhat curved and both ends
rounded. An oval kernel is bronder, like the avate, but with both
ends of nearly equal width. The three shapes, ovate, elliptical, and
oval, are shown in figure 11. Modifications of these shapes ave
mdicated by describing kernels as narrowly or broadly eltiptieal.
ovete, or oval, as the case may be. A few varieties, as Baart, show
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othier characteristic shapes, which are given in the descriptions of
these varieties.

Most kernels are classified as ovate, but in a few varieties a con-
siderable portion of the kernels may have one or the other of the
shapes just noted. The shape of the wheat kernel is influenced by
the position in the spikelet, the position in the spike, and the degree
of plumpness. Boshnakian (22) has shown that spikelet characters
that affect the shape of the wheat kernel are mainly—

{1) The stiffness of the glumes, (2} the size and shape of the space in which
the grain develops, (3) the number of gruing in the spikelet and their position,
{4) the density of the head, (5) the pressure caused by the growth of different
parts of the head, and (6) the species which produces the kernel

The kernels from the base or tip spikelets on the spike are shorter
in propertion to width than the others. The kernels from club
wheat or from the tip spikelets of clavate spikes of common wheats
are usually laterally compressed or “pinched.” Shrunken kernels

ustially have an elliptical shape hecaunse
of being narrow. As the width of a
kernel of wheat depends largely upon
the degree of development of plump-
ness, this character has very little taxo-
nomic value.
The tip or brush end of nearly all
varieties is rounded, but the kernels of
a few vavieties, in which the tips are
square rather than rounded. as seen
from the dorsal view, are deseribed as
truncate. Kernels of & few varieties
. have acute or pointed tips, as seen in
Frorr: 11.—Kernel shanes: &, hoth dorsal and lateral views, and such

Ovute; b, elliptienl: e, oval. |, S N *

(Natural size and enlarged 3 CiD5 are described as acute. ]

diameters. ) The shape of the kernel as seen in

the lateral view is important in only
a few varieties. Many varieties, especially durums and emmers,
are more or less keeled on the dorsul surface. Normally the kernels
of wheat, in dovsoveniral dinmeter, are thickest near the base, just
above the germ. In a few varieties the kernels are strongly elevated
on the dorsal side of this basal portion and then are popularly
known as “humped.” That term is used in describing such kernels.
VWhen the dorsal portion is less keeled than normal the kernel is
described as flattened. Where only the tip of the kernel is thus
flattened it is described as having a flattened tip.

The shape of the kernel has Teen used as a distinguishing char-
acter by only a few authors. Koernicke and Werner (1317) recorded
the lengths and widths of the kernels and referred to some as round-
ish or elongated, FEriksson (78) used the number of kernels in 100
mm., placed side by side, to indicate the width of the kernel. This
character is, however, of value only in comparing varieties grown
under identical conditions. Heuzé (I77) described the shape of
kernels of each variety, using such terms as elongated, short, angular,
compressed, ovoid, og;lcng, and swollen. Scofield fISZ) suggrested
16 descriptive terms to be applied to the shape of wheat kernels.
Wheat kernels cannot be accurately described according to shape
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unless they are nearly normally developed, that is, neither shrunken
nor excessively plump.

GERM CHARACTERS

The size and shape of the germ or embryo of the wheat kernel
have seldom been used as characters in classification. After exam-
ining thousands of samples, the writers have conchided thuat the size
of the germ is one of the most constant
of minor kernel characters. There is
considerable variastion among the indi-
vidual kernels of a bulk sample, but
typical kernels of a pure variety have
a characteristic size of germ. The germ
is dleveloped earlier than the endosperm
and cousequently is of almost normal
size even in shrunken grain.

The germ is here described as small,
mid-sized, or large, as shown in fg-
ure 12. A small germ is une that occu-
pies less than one-sixth of the aren of ¢
the dorsul surface of the kernel or the
area visible in dorsal view. A id-size Small; b, mid-sized ; ¢, large.
gern occupies from one-sixth to one- { Nutural size and enlarged
fourth of the dorsal arvea of the kernel. 3 Qinmeters.)

A large germ occupies one-fourth or
more of the dorsal area,

The limits of the three size groups overlap. Most kernels have
a mid-sized germ, so _these chariacters are not much used in distin-
guishing varieties. Tor some varieties, however, they can be used
to advantage.

Frarge  12.—CGerme sizes: g,

CREASE CHARACTERS

The crease or sulens on the ventral side of the wheut kernel is
rather variable but is of value in distinguishing a few varieties.
The chief taxonomic characters are the width

) and the depth. Shrunken kernels nearly
always have a relatively wide and deep
crease, wherens in extremely plump or yel-

@

o lowberry kernels the creuse is narrow and
g shallow, because the space beneath the bran
¢ 15 occupied by large starch cells and air
Frouvre 13.—Crease wildths: SPAaces,
g, Nurrow; &, mid-wide; WIDTH
y wide. Nutur 2
il kal-itm-;fre\d h:lal Mdi;:r:: The width of the crease is determined by
efers.) the distance between the crests of the cheeks
on each side of the crease. Creases are de-
seribed as narrow, mid-wide, and wide. These differences are illus-
trated in the cross sections of kernels shown in figure 13. A narrow
crease 1s abouf two-thirds or less of the total width of the kernel in
ventral view. The mid-wide crease, which is typical of most varieties,
is usually about four-fifths of the total kernel width. A wide crease
is almost the total width of the keruel.

&
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The depth of the crease in this classification has been determined
by an external examination rather than by a cross section of the
kernel. The depth, therefore, is judged from the crest of the cheeks
to the position where the crease is closed. No measurements of the
portion of the crease helow the swrface of the kernel have been con-
sidered. Crease depths are described as shallow, mid-deep, and deep.
These differences ave shown by cross sections of kernels in figure 14,
A shallow crease has a depth of 20 percent or less of the dorsoventral

thickness of the kernel. A

" E™ 3 - Y mid-deep erease hns a depth of
KT A N AR from 15 to 35 percent of the

N thickness of the kernel. and a

) W = deep crease has a depth of 30

p b Y o to 50 percent of the thickuess
Fravre 14.~—Crease ﬂeprhs:‘ f, Sh:l]!t)w: Of,f;llle k{:l‘nell. £ 1l - L

b, mid-decp; ¢, deep; d, pitted. ( Natu- the depth of the crease is

ral size and enlurged 3 dinmeters,) of tuxonomie value 0111.\’ when

the kernels are normally de-
veloped and is a distinguishing character in only a few varieties.
It is sufficiently constant, however, to be of use in describing varie-
ties grown under identical and normal conditions. Neariv all of the
duram and club wheats have a shallow crease. A few varieties of
common wheat have been described as having a “pitted” crense. This
is characterized by having a distinet opening near the center of the
crease (fig. 14, €). The sides of the opening usnally are wrinkled.
The pitted character is most marked on the kernels of the Humphack
{no longer grown commercially} and the Huston varieties.

CHEEK CHARACTERS

The cheeks of a kernel are the ridges along each side of the
crease on the ventral surface of the kernel. The most distinguishing
character of the cheek is the

outline of the ¢rest in cross y ™
section. This is rounded or E “ .
angular. These shapes and

© R

some of the variations in

each are shown in figure 15. @

EQ\I‘:I“:";HEHH?I: :;lll\{:i.“i":s (\}]lf:;‘\\ef lﬁgt'uﬁ ‘Iﬁ.--. { '}lt'.'(:li. slumr":tf: u, Rounded:
¢ cagnlar, tNatural size and onfareged

rounded cheeks, whereas the 3 dinnelers, |

cheeks of shrunken kernels

are always angular, Tt is necessury, therefore, to examine normally

developed kernels in order to recognize the differences. All of the

durum wheats have angular checks. Most of the common wheants

have cheeks that are more or less angular, but a few varioties. such

2s China and Turkey, congistently lave rounded cheeks. There is

no sharp distinction bhetween the ungular angd the rounded cheeks,

[ ]

BRUSH CHARACTERS
The brush of the kernel is the hair at the tip or ihe end opposite
the %erm. Cobh (67) described in detail the brush of 50 varieties
of wheat grown in Australia,
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BIZE

The size of brush refers to the avea that it occupies on the kernel.

It is described as small, mid-sized, and Jarge. These differences are
shown in figure 16, @, b, and ¢. A small brush occupies only a por-
tion of the tip of the kernel. In kernels that are distinetly pointed
at the tip, however, it may cover . )
all of the end. A mid-sized
brush covers the tip of the kernel.
Nearly all varieties of wheat
come within this class. A large
brush is one that extends pavtly
over the sides of the kernel,
chiefly along the crease.

LENGTH

The length of brush vefers to
the average length of hairs,
which are described as short, FHorR: 16.—DBrush sizes: o, S)m:]lll.; Il:.
middong, wid long Thoss sl e o olived ik
lengths are shown in figure 17. olers, )
In short brush the hairs are less
than 0.5 mm. long, in mid-long brush from 0.5 to 1 mm. long, and in
long brush more than 1 mm. long. A few very long hairs may be
present in a short brush.
All dorum wheats and some varieties
of commeon wheat, sich as Red Bobs, have
a short brush. Mealy is a variety of com-
mon whent having a long brush. Both
size and length of brush arve very constant
characters, probably the most constant
kernel characters aside from color aud
size.  In machine threshing, part of the
hairs of the brush frequently are removed.
The brush area of some varieties is here
described as “colinred” (fig. 16. ). Cobb
(6/) referred to this as an abrupt margin.
This refers to the presence of a distinet
FievRe 17 —Brush lengihs: 4 pyjged collar or flange of bran along the
Lo O s margin of the brush area. This is most
4 diameters.) noticeable on shrunken kernels, hut is very
distinet on normal kernels of a few
varieties, such as Goldeoin.

OT1HER CHARACTERS

Several chavacters of wheat vavieties of interest to growers cannot
be observed in a morphological examination. These differences
often are of great economic importance but are of tittle value in
classification. Following the descriptions of many of the varieties,
therefore, other characters of importance, such as productivity, quality,
resistance to low temperatures, and resistunce to diseases, ure men-
tioned.
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PRODUCTIVITY

A comparison of yield of different varieties of wheat is of value
only when the varieties are grown under identical conditions, as side
by side, on identical soil, and in one locality in the same season. Under
certain conditions it is possible for almost any variety to outyield all
others, and consequently an expression of yield is of little taxonomie
importance. Koernicke and Werner (737) recorded the yields of the
varieties grown at Poppelsdorf in the description of each variety. In
the present work the writers have mentione(]{:. productivity or yield ot
only those varieties that experiments have shown to be distinctly high
or l}c’nv in yield in certain areas.

QUALITY

Next to productivity. the value of wheat varieties for milling and
for making bread, cake, pastries, and macaroni is of the greatest
economic importance, as these are the principal uses for wheut.
Flour from hard red winter, hard red spring, and hard white varie-
ties is used for breadmaking. The soft white common, club, and
soft red commem varieties are used mostly for the manufacture of

astry, biscuit, and cracker flonr and for breakfast cereal products.

urum- varieties arve used for macaroni. Vurieties differ greatly in
their usefulness for these various products. As with yield. these
differences can be accurately determined only by careful experiments,
identically conducted with compnrable sammples. Where such differ-
ences are definitely known to exist they are pointed out, following the
deseriptions.
HARDINESS

Hardiness is the ability of the plant fto resist low temperature,
heaving, winter drought, and many other factors that may cause
injury or death to the plant. In the case of winter wheats, resist-
ance to low temperatures consists of the ability to snrvive low
winter temperatures; in the case of spring wheats, it is the ability
to resist injury from spring, summer, or fall frosts. Very little is
known concerning the latfer characters. The winter hardiness of
several varieties wax recorded for 3 years by Eriksson {78). and the
relative hardiness of many varieties was given by Koernicke and
Werner (737). Clark. Martin, and Parker (57) and Quisenberry
and Clark (763} have published the results from extensive tests on
the hardiness of winter varieties in the United States and Cnnada.
Following the varietal descriptions, the writers have indicated a few
varieties that are known to be especially winter hardy, but atherwise
the charaeter is not mentinned.

RESISTANCE TQ DISEASE

Wheat varieties are known that have more or less resistance to
each of the various diseases of wheat. Nearly all varicties of wheat.
herein considered have been grown in nurseries where they were in-
ocnlated either naturally or artificially with stem rust, leaf rust, stripe
rust, bunt or stinking smut, loose smut, flag smut, powdery mildew,
and mosaic. Tmmunity and vesistance can be determined when varie-




CLASSIFICATION OF WHEAT VARIETIES GROWXN IN 1939 37

ties and hybrids are equally exposed to 2 disease under conditions favor-
able for its development. A few varieties are known to be resistant to
these diseases and, when known, this fuct is noted fotlowing the varietal
descriptions.

CLASSIFICATION OF THE GENUS TRITICUM

Wheat belongs to the grass family, Gramineae (Poacene), and to
the tribe Hordeae, in which the one- Lo several-flowered spikelets are
sessile and alternate on opposite sides of the rachis, forming a true
spike. Wheat is located in the genus Frificum, where the H(Jllt.ll) two-
to seversl-flowered spikelets ave placed sidewise aguinst the curved
channeled joints of the rachis.

Wheat is characterized as @ mid-tall annual grass with flat blades
and a terminal spike. The spikelets arve solitary, one- to five-flowered,
sessile. arranged alternately on the nodes of & zigzag. chunneled. artic-
ulate vachis; The glumes keeled, rigid. three-to sev eral-nerved, obtuse,
acute, or acuminate; the lemmias kecled or rownded on the bacl, many-
nerved, ending in a single tooth or awn.

The Follr)\v:m(r eight “divisions of the wentis Lritienm were used by
Huckel (96, pp. 180-187) and teuurmmd by others for many years:
Freadgre V111 Common wheat,
comtpactim Hast oo Clab whent.
furgidam 1. - Punlard whout.,
durrm Dost_o O Duarun whisit.
iroeeam Sehanko. o oo oo Enunor,
speffe 1. L - e Hplr,

podanticwm 1o oo oo -~ Polish whaat.
monneoeenm Lo oo oL - Einkorn.

{ebenr
aafirumi__. .
Fritieuwm

In recent years the species of whent have heen classified on the basis
of chromosome numbers. Sakamura, in 1918 (77}, reported the
numbers for each of the above species or subspecies and his counts
have since been verified by Sux (/70). Kiharn (124, 125, 2.26). Wat-
king (218). and others.

New speur-a of wheat have been desceribed sinee 1920 and the classi-
fication of Flaksherger ot al 1939 {84). ncludes all those known at
the present time. The species recognized by Flaksberger, grouped
‘l(ctnd]n‘r to ¢hromosome number, \\1t]1 their cotmmon names used
in the Uhited States. are as follows

Diplaid series ! Tetraplofd sevies Ifeeaploid series

14 chromosomes 28 ehromnsores 42 chiromosomnes

T. gpontuncunm Flaks., YP dicoreoiies Kirn., wiid P, spefta L, spedl.
wild einkorn. f enneT, Yoratgare (Vill) Host,
T, menveoecwn L., ein- P dimoepheer] Zhuk., 1im- 14, gestivem L),
korn, ophvevi caintnut wheit,
L dicoccnm {8ehrank) P eompaefam Tinst, clih
Sehiibl, enmuer, whoent,
durwae Dests, duenm . sphaerococenin Tore.,
whent, shat whent,
Lahpaginienm Yav., T.owachs Dek. ot Men,,
Alwssininn wheat, macl.
. tergidam L., poulard
whedt.
. opedanicnem L., DPolish |
wheat, t

y s f
. prrsienin Vav., Persinm
whaait, !
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The following key translated from Flaksberger et al. (84) dis-
tinguishes the species of T'riticum.

KEY 10 THE SPECIES oF TRITICUM

I Spike does not disarticuinte at maturity ; grain more or less easily threshed
hy ordinary methods. Freegriined wheats.

A. Glumes corinceons (firm], shorter than or almost equai to the lemmils;
pilea of sll florets slightly shorter than or equal to the !emuna;
terminal floret (usually rudlmentary) of esxch spikelet prajects
beyond the glumes.

1. Spikes awned or awnbless; the imbricate [face] surface wider than
or equal to the distichous (lateral) surfiuce; glumes with an india-
tinet, narvew curina [%eel], which sometimes disappears at the
base of the glume:; caorina tooth of the glume from short and
acute to long and awnlike or tapering into a shortened awu.

a. Spikes awned or nwnless; rachis joints of usnal width; the
imbricate surface of the spike wider than or equal to the
distichous surface; in cross section spikes more or less
rounded or squnre; glumes of different shapes, with caring
teeth which ure sometimes awnlike; ghunes often {(but not
always, us for instnpce in the Central Asintic forms and In
the branching Yavilov whent) longitudinally folded and trans-
versely depressed at the base; spikes § to 14 em, long, some-
times longer ; density (D) from 10 to 387

CoararoN soFT wHEATS—T. vulgare Host,

b.  Spikes awned or awnless, differ from the spikes of the preceding
species in that they are shorter, wider, thicker, and more
iense; length of spike usually not more than three times
greater than its thickness; spike 3 fo 7 em. long {rnrely
longer) and 1 to 2 cm. thick; density of the spike (D) from
33 to 54 rachis joints per 10 cm., more commonly density iz
4 tn 50 CoMM0X DWARF WHEATS—T, compueinm Host.

¢. Spikes awnlegs or aristulate [short nwnl; In the latter case
nwng firm, squarrose [rovigh]; spikes shortened as in dwarf
wheits, however, their density is 38 to 42; glumes and l2mma
rimnded, distinetly convex to semispherieni: grains rounded
to almost spherical; in other respects spikes similar to thase
of soft or dwarf wheats.

INDIAN ROTND-GRAINED WHEATE—T. aphacrococcum. Pere.

2, Spikes awned, rarely awnless; ihe disiichons surfnce wider than
the front snrface, or spikes square in cross section: in Abyssin-
tan forms and in Cauvensian whent the imbricate surface wider
than the distichous surface. Glumes firmly coriiceons, distinctly
carinate to the base where there are never any longitwdinal folds
or transverse depressions, so that the eharreteristie texture and
comsistency of glunes remain the sime o the very base; tooth
of the glume from broad, short, somewhat obtuse to neute, or
tupering into an ownlike tonth or even an awn.

a. In general appearance 8pikes resemble those of soft whents:
the front snrface wider than or almost equal to the disti-
chons surfice; earina of the glume comparatively narrow;
carina tooth acnte, nwnlike, or tapering into an awn whiclh
is snmewhat shorrer than or equil to the awn of the lemma.

X. Rachis Joints of normal width, ns in soft wheats (about
2 tn 3 mm.) ; earine tooth af the glume ncufe or awnlike,
tapering inta n somewhnt shortened awn.

ARTHHEINIAN HARD WHEATE—T. abyszinicnm Vv,

xx, Iachis Joints npproximntely half as wide as in soft wheata

fabout 1.5 mm. or less), which mnkes the spike very
flexible; earinn tooth of the glume tapers inte an nwn

7 Denalty of the spike (D) 18 weuaIly determined by multiplying tha totnl number cf
splkelets {minun the terminanl #plkelet) by 10 and divillng it by the tongth of the rachls
In centimeters, 1. ., e la—1 X L8 where g i the number of splielety and b (he length of

» the rachia,
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of the same length 25 or socmewhat shorter (by about
one-half) than the awn of the Jemma ; therefore the num-
ber of awns ou the spike is doubled and it appears
densely aristate [awned]. Awnless forms unknown.

‘ PexsrooM or CAUCASIAN WHEAT-—T. persicum Vav.

b. Spikes clearly distiuguished from those of soft wheats; the
distichous surface wider than or equal to the front surface
{compare with soft wheats) ; awns long, usaally longer than
the spike, parallel fo it or somewhat divergent; awnless
forms rare; carina of the glume broad, distinet and strong
to the base; carina tooth of the glume broad, comparatively
short, somewhat obtuse or acate, but nof tapering into an
awnlike point.

X. Glumes oval, elongate-oval, slightly convex, of approxt-
mitely the same length as lemmas; lemmas pavieular
[boat-shaped}, at the apex graduslly tapering into a
long awn (rarely inte an awnlike point in awnless
forms) ; rachis joints at the place of attachment of spike-
lets usuelly almoest glabrous or slightly pubescent,

Harp wHeATS—T. durym Desf.
Glumes shortened, oval, definitely convex, shorter than
leitnmas, covering approximnttely two-thirds of the lat-
ter; main lateral nerve distinet; awns long, longer than
the spike, atfached Qirectly to the convex plume without
gradual tapering, which causes them to bhreak off easily
together with a small seetion of the glume; awnless
forms rare; spikes simple or branching; rachis joints of
typical forms definitely pubescent at the place of attach-
ment of spikelets; ruchis joint bearing the terminal
spikelef has & erown of hairs,
ToRGINOM or ENGLISE WHEATS—T. furgidum L.

B. Glumes membranous or herbuceous (in consistency resembling glumes
of onts), of the same length as or longer than lemmuas, long, lan-
cenlate, distinetly many-nerved, indistinetly carinate; spikes more or
less large, eomparatively short awned; the distichous surface wider
than or as wide as the front surface,

PotomicuM or PoLisE wHEATS—T. polonteum L.
II. 8pikes disavtivaiate at maturity; nsusl methods of threshing not effective.
Membrauous ar “polba”™ wheats,

A, Spikes compact or lax; the distichous surface wider than the front
surface, i e., spikes compressed, not long in relation fo width,
awned; awnless forms rare; awns usually long, parillel to the spike;
when spike disarticuiates the rachis joints remuin atfached to the
spikelets by their npper ends in 2 handlelike arrangement.

1. The hiearinate {two-keeled) palea does mot split into two sections
at maturity,

2. Glumes of different shapes, resembling those of hard wheats
But less strongly carinate, eompressed; density {D) from 21
to 46; when green, spikes resemble those of hard wheats;
usually simple but many branching forms are also known;
rachis joints pubescent on the edges or almost glabrous;
spikelets usually confain twe prains; surface l¥ing against
the join{ convex-__“PoLpas,” EMMERs—T. dicoceum Scniibl,

b. Glumes wing-shaped, indistinetly earinate (keeled), with the
surface of the glume gradually rising info a ridge {here
arbitrarily ealled carina} especially in the upper part of the
giume; tooth of the glime broad. triangular, usually in the
shape of an equilateral triangle, straight or reflexedd, acute,
with a smaller tooth next to it; between the teeth there is g
more or less acute notch; the hicarinate palen does not split
at maturity inte two longitudinal sections.

X. Spikes not long in relation to width, of somewhat pyram-
ldal shape: density (D) from 80 fo H4; teeth somewhat
refloxed ; nt the base of the tooth the ridge s depressed;
instend of a lateral tooth there la a knob; rachis joints
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pubescent on the edges; glumes comparatively thin, with
2 prominent lateral nerve; on the side Iying zpainst the
rachis spikelets convex or somewhat concave.
TrmorErEv WHEAT—T. timopheevi Zhuk.
xx. Spikes narrow in relation to length; lax (D) from 16 fo
20; carina tooth triangular; acute or subobfuse, with a
smaller tooth next fo it; beiween the teeth there is a
more or less acute netch; glumes firm; rachis jeints
densely pubescent on the angles with long hairs directed
upward and forming dense beards at the base of spikelets
{in some forms pubescence is lesg pronounced) ; spikelets
depressed on the side lying against the rachis, in eross
section trapeziform.
Wit “pormas"—T. dicoecnides Kirn,
2. The bicarinate palea splits at maturity into two longitudinal see-
tions; spikes small, flat, always awned; density (D) from 30 to
55; caring tooth triangular, acute, with a smaller lpteral tooth
next to if; between the teeth there is an acute noteh; broad
surface of the s.ike convex on one side, more or less flat on the
other; spikelets usyally contain one developed grain {ocexsionally
two grains).
a. Rachis joints densely pubescent with long hairs directed up-
ward and forming dense beards at the base of the spikelets.
There are forms with one-awned and one-grained spilelets
{ssp. gegilopoides Bal.) as well as with two-awned and usually
two-grained ones (ssp. thaoudar Reut.).
Wirp EINKORN—T. spontaneum Tlaksh.
b. Tachis joints almost glmbrous or pubescent. In addition to
the usual one-awned and one-grained forms, there are two-
awned and two-groined ones,
CULTIVATED EINKORNS—T. monococenm L,
B. Spikes lax or compact; glumes broad, broad-cunesate, spatnlate; when
spikes disarticulate, spikclets remain atiached to the lower end of
the rachis joints, which lie ggainsi the spikelets and do net form a
“handle”; however, it sometimes happens that the break occurs in
the lower third of the rachis Joint; in that ease the spike breaks up
as in soft wheats; occasionally the spike disartiewnlates partly as in
“poibas,” 1. e., with the rachis joinf forming a *handle” to the spikelet.
1. Spikes awned or awnless; very lax (D) from 14 to 22; long in
relation to width, in cross section round or almost square; glumes
with 2 short, obtuse entina tooth_.________ SPELT—T, spelts L.
2. Bpikes aristulate; Iax (D) from 24 to 35 or dense (D} from 85
to 52; in appearance resembiing either spelt {lax forms) or
“potba” (dense forms); glumes with acute carina teeth resems-
bling those of =oft wheats__MacEA wHEAT—T. marha Dek ef Men.

Of the 15 species of Triticum, only common, club, and durum wheat
are grown to any extent in the United States. The varieties of these
will be discussed in detail. Only brief mention will be made of the
four species, spelt, emmer, Polish, and poulard, grown on a small
acreage in the United States for feed for livestock. The other eight
species are grown only for experimental purposes and of these only
timopheevi, which is of interest fo plant breeders because of its re-
sistance to several diseases, and einkorn, of interest because it has only
seven haploid chromosomes and is being extensively used in cyto-
genetic studies, will be discussed.

SpELT

Spelt may be of either winter or spring habit and awnless or
awned. It has a long, narrow, lax spike and a brittle rachis. The
pedicel (internode of the rachis) is Jong and wide, and after thresh-
1ng remains attached to the face of the spilelet below the one which it
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A. Red Winter spelt and B, Vernul emmer: Spikes and glooes natueal size;
kernels X 8.
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bears. The spikelets are two-kerneled, arched on the inner side, and
closely appressed to the rachis, The kernels, which remain enclosed
in the glumes after threshing, are pale red, long, and laterally com-
pressed, and have an acute tip and a narrow, shallow crease.

Spelt 1s grown commercially only to a slight extent in the United
States. Most of the acreage grown is in Virginia, West Virginia,
Michigan, and Oregon, and is of the Alstroum variety. The varleties
often called “speltz” in this country are not spelt but emmer. Spikes,
glumes, a spikelet, and kernels of the Red Winter variety of spelt are
shown 1n plate 3, 4.

ExMER

Emmer is offen incorrectly called *“speltz” in the United States.
Emmer may be of either winter or spring habit and usually is awned.
The culms often are pithy within, and the leaves usually are pubescent.
The rachis is brittle. ']?he spikes ave very dense an(f, laterally com-
pressed, being narrow when viewed from the face of the spikelet
and wide from the edge view. The pedicel {internode of rachis)
is short, narrow, and pointed and remains aftached to the base of
the spikelet which it bears. The spikelets are flattened on the inner
side and usually contain two flowers. The kernels, which remain
enclosed in the glumes after threshing, are red. long, and slender,
with beth ends acute.

Emmer is distinguished from spelt by the shorfer, denser spikes,
which are laterally compressed. The pedicel of emmer is shorter
and narrower and 1s usnally attached to the base of the spikelet which
it bears, whereas in spelt the pedicel remains attached to the face of
the next lower spikelet. The nner side of the spikelet is flat nstead
of arched, and the kernel usuaily is darker red than that of spelt.

It was estimated that about 125.000 acres of emmer were grown in
the United States in 1939. At present the acreage is much less. In
this country it is used as feed for livestock. A spike, glumes, a
spikelet, and kernel of the Vernal variety of emmer are shown in
plate 3, B,

PorLanp WHEAT

The poulard wheats may be of either winter or spring habit and
usually are tall with broad leaves. The culms are thick. usually
solid, but sometimes pithy. The spikes are long and occasionally
compound or branched. The spikelets are compactly arranged on
the spike, and the glumes are short and sharply keeled. The kernels
are thick. humped, and mostly hard, but usually are very starchy
{yellow berry).

The poulards are most closely related to the durums, The glumes
and kernels usually are shorter and the kernels thicker in the dorso-
ventral diameter and are somewhat sefter. In many instances the
varieties of poulard and durum are so neavly zlike that it is difficult
to distinguish them.

Only a very limited acreage of poulard wheat is cultivated in the
United States. and the grain is of nn commercinl value except as feed
for stock. A spike, glumes. and kernels of the Aluska variety of
poulard wheat are shown in plate 4, 4.
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PorisgE WHEAT

Polish wheat has a spring habit, tall stems, and a pithy peduncle.
The spike is awned, large, and lax. The glumes are papery, an inch
or more long, and narrow. The length of the ghune equals or ex-
ceeds the length of the lemmas. The kernel is long and narrow,
sometimes nearly a half inch long. is hard and has a shape somewhat
similar to that of a kernel of rye,

Polish wheat usually yields less than other adapted varieties. It
also is of inferior value for bread or macaroni manufacture. Under
other names it is frequently sold at a high price for seed by un-
scrupulous seedsmen. Only one variety of Polish wheat is evown in
the United States and this only occasionally in the Western States.
A spike, glumes, and kernels of the White Polish variety of Polish
wheat are shown in plate 5, 4.

TIMOPTIEEYT

This spectes, which was only recently discovered by Zhukovsky
{2.26). is of particular interest hecause of its resistance to several
diseases of wheat. Tt is very highly resistant to stem rust, leaf rust,
stinking smut, and mildew. The cytological studies of Kihara (727)
have shown that it belongs to the emmer group but contains one
genom not present in other species of Fritienm. It is a late-maturing
spring type. The grain does not thresh free of the glumes. The
glumes are densely pubescent, and the leaves have hairs on both upper
and lower surface. A spike. spikelets, and kernels of timopheevi
are shown in plate 4. 2,

Emxrory

Einkorn. or one-grained wheat, has ne English name but is called
einkorn in German. and that name has become fairly well known in
North America. The spikes ave awned, narrow, slender, and later-
ally compressed. The spikelots usually contain only one fertile flavet,
for which reason it is called one-grained wheat. The terminal spike-
lets are aborted. The paler splits into two parts at maturity. The
kernels, which remain in the spikelets after threshing, are pale red,
slender. and very much compressed. The kernel crease is almost
wanting,

Einkorn is not commercially grown in North America. and the
species itself has no economic importance. A spike. glumes, a
spikelet, and kernels of einkorn are shown in plate 5, B.

CoxrMoN WHEAT

In the Species Plantarum. Linnaeus, in 1753 (138), first used the
name Triticum aestirum for a part of the common and club wheats.
This name originally rveferred to the awned spring forms. It has
been given priority use by botanists for the name of the species more
commonly recoguized as 7. vedgare.  This name was applied to the
common wheats by Villars in 1787, after if was pointed out that
Linnacus’ separations were not logical or correct. As the name 7',
wulgare is in general use among cereal agronomists the world over,
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the writers give preference to that form, which has also been
accepted by Flaksberger et al. (84).

Common wheat has 21 chromosomes and is distinguished from club
wheat, which it most closely resembles, by a spike long in proportion
to its thickness. The spike is usually dorsally compressed and is thus
wide when seen in face view of the spikelets instead of narrow, as with
those of some other divisions, The spikelets are two to five flowered,
far apart, only slightly overlapping, pressed cloge to the rachis, and
nearly erect. The glumes are keeled only in the upper half. shorter
than the lemmas, firm, and either glabrous or pubescent. The lem-
mas are awnless or have awns less than 10 em. long. The palea is as
long as the lemmas and remains entive at maturity. The culm of the
plant usually is hollow, but occasionally is pithy within. and varies
in strength and height. The blades of the leaves are usually nar-
rower than those of the durum and poulard wheats. The kernels
may be either soft or hard and white or ved.

The characteristic of common wheat of greatest economic value
is its well-known quality for breadmaking, as common wheat excels
all the other divisions of the genus in this respect. Tt is also the
best known and most widely cultivated of all the species. The
varieties are most nearly related to the club wheats (Z'riticum com-
pactwm}.  These two divisions have the same chromosome number
and cross readily.  There are intermediate types that resemble both
common and cluly wheats.

Common wheat is adapted to widely varying climatic conditions
and possesses more diverse chawracteristics than any of the other
divisions, The 186 varieties cultivated in the United States are
distinguished Ly the accompanying key.

KLEY TO TIE YARIETIES OF COMMON WIELEAT

. SPIRE AWNLESS T AWNLETED,
2p, GLUMES fGLARROEUS,
dp, (LIMES WHITE.
48, KERNELS winTe (Fritienm enlgare wibidumn AL
Kr TORT T M= 0N,
SOFT T SEMINARD.
INTEN fi AMT.
Spike fusliorm,
CHlumes short YORRWIN
Ginrtes longg s MaeTiy
Spike rhinng.
Keel straight nhove, shoulders wile {i REESON
Keel Inenrve! above, shonklers wanting WaiTE WiNTER
Apike clavate. WrILIELMING {11ollend)
BRRING AT,
Spike fusiform.
'lnnt varly, shory AP . Egraxpinn
Plant imddsensun, mid-tall.
Awnlels wanting Tatsk
Awnlels few, strnipht 1JEFIANIE
Awnlets many, incirved L Rixk
Spike ablong,
Plant early to mldsenson.
Spike awnless.
dnike aidong, fusihoem R InAERD
Splke oblong LEMEI
Spike apically awnleted Oxas
Spike awnbiled Bosywr
Plant Inte . PACIFIC BLUESTER
S1ke clavale, Pacrrie THUESTEM 37
Blnnt varly th midsenason,
Spike upleaily awnbeted Masou
Bpike nwnletecd.
Awnlets seversl, 5o 15 mm, long (yrsru
Awnletsseveral, & to 25 i, long . OUEGHN  AIMMERMAN  (Zim-
e},
P Inte.
Culin and spike slieght)y glaneonus SUHIRISE
Culm srd gpike very ghanenus . 1cKLOW
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"1a. S8PIRE AWNLESS TO AWNLETED—Continued.
2a, GILUMES GLARROUs—Continoed,
3. GLymes wHITE—Continued.

4a. KERNELS WHITE { Triticum sufgare atbinum AL}—Gontinued.

EERXELS SHORT TO MID-LoNG—(ontinued.
KERN¥ELS SEMIHARD 10 HARD.
SPRING HABIT,
Spike Msiform.
Awnlets several, 3 f¢ 7 mm, long. .
Awnletls severel, 5to 2 mm. long. . __
8pike ablong,
Spike nwalcss .

Spikeawnloted. .. i i ieeeceemmam—————
KERNELI MID-LONG TO LONG.
HERNELS SCFT TG SEMIHARD.
SPRING HABIT.
Spike clavate.
Awnlets several, 5 to M0 mm. long. . .
A wolets several, B to 46 mm. long. . .
4b. KERNELS RED (T culgare lutescens AL).
KERNELS SHORT 1O MID-LONG.
KFrRXELS 30FT TO SEMIIARD.
WINTER Hapil.
Stem white,
Spike fusitorm.
Spike erect, awnlets 2te 15 mm. long . . . ceeea.s
Spike inclined, awnlets 5 to 30 mw, long. .
Spike noddmg Inx,
Plant carly.
Awnlets fow, 3 to 10 mm. dong. .
Awnints se\ersl 5 to 25 mm. lang.,
Pinnt midseason, awnieis 3 to 1 mm. Iong
Spike eblong.
Spike creet to inclined,
CHuroes with faint Black strlpes._ . ...._....
Glumes white. ...
Spike nodding,
Awnilets §£rsight. 3 to 10 mm. long.
Awalets ineurved, § to 15 muy. long
Spike clavate,
Plant midseason, .
Pinnt very late. ...
Stern purple.
Spike fusiform,
Spikelay. ...
Spike mid-dense_ |,

Sptke clavats B
INTERMEDIATE HaA rm'.
Stern white,
Spike fusiform.
Awnlets severnl, 3 to 3 mm. lone
Awnlets severad, 500 20 numn, lone
Spike fusiform, ohiong,
Awnlets several, 3 to 20 mun. long
Stem purple,
Spike Msiform.
Spike ereet.
Spike incllned to aodding

Spike ollang
SeRING HABIT .. ... _ . ..
KERNELK HEMIHARD TO ILAKD.
WINTER HAWIT,
Spike fusiform.
Awnlets fow, 3 to 12 mm. long,
Kernels ovate, germ smnlf

Kernels eBiptienl, germ mid-sired
Awndots soveral, 3 to 20 wm, dong,
Hernols shart to mid- long: plumes white
Kernels mid-long; ghirmes with hlaek stripes
Spike ohlong,
Awnlels several, R to 12 mm. long
Awniets several, 5 Lo 25 mm, tome
SPRINA AT,
Stem white.
Pinnd curly to midsenson,
Spike awniess .

Spike pwaletod.
Spike fusitorm.
Kernels shart.
Awnlets | to 80 i, fong
Awnlers 5 tn 15 . Inny

. Lear__.

. HARVEST QUEEX

FLOMAR..._.... R
FLORENCE (Qunlity} ... -

WeTe FEDERATION |
WuitE FEDERATION 38_
LyNN. .

. CURRAWA
- Plckaw {

RICE. ..
EARLY PREMIUM. .
LOFTHOUSE . .

LEAPLAND ..

. WARASE. .

CLARFWAN ..

PROSIERITY
FORWARD

. VALPRIZE . e
. RED Russtan ... _.._.

Caxawa

PRUMAGIL
ARIHLAND
Fiirzn-MeiNTERRANEAN

CAanans -
RebtfanT . .. ..

HARDIRED

OARLEY
PURILESTRAW
SaX¥NRD
Gasta. .

Fuixt (Ru! \'In_\".i
HrgroN. .

Aprax ((Ghirka Winter)
NEWTVRIT
RIMT

PUrRTOF
CHIEFEAX

Alicinsos
Meuaha

Ilep Bons ...
HUPREME.

Maqqum |
APEX
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Ta. BFIEE AWNLERS T AWKRLETED—(ontinued,
23. Grudes alasgovi—Continged.
GroMEes WtE—Conlinued.
gb KEerNELS vED { T. rulgere fulescens AL)—Contloued,
KERNRLI SHORT TC MID-LONG— Continued,
KERNELS BEMIHARD TO HARD~—Continaed.
BPRMNG EARIT—Continued,
Stem white—Continoed.
Plant early to midseason—Continyed,
Spike awnieted— Continued,
Bpike fusiform-—-Continued.
Kernels short to mid-tong.
Awnlets 3to ISmum, long. .oo.__..___... . GARSET_ .

Awniets Sto 25 mm. long. . .ooceeeoo.. MARQUILLG
Eernels mid-long.
Awnlets § to 26 mm. Ieng CarLEEDS {Nurdhougen})
Spike ohlong-fusiferm, awnlets 5 to 2 mm, Ionz.
Eerncls short, plant short. . THATCUZR |
Kernels short to mid- long, plaut tall.. ... .. OREAT NohTHEux {Brandon
12,

Plang milsesson to late.
Spike fusilerm, . ... . ... uee.... DPPowEn, .. ..
REeD FiFe
Stent parple.
Spike msiform_ . REwowx
Epike ghiong.
Kernels short. e . Rrey |
Kergols mid-long e .. RensExNT
Spilke oblong to suhﬂm‘ate o . . KITCEEXER
KERNELS MOD-LOKG TO LONG.
KEZRNELS SGFT TO SEMILAHD.
WINTER AT . ... ._ e e e eiamememme a-e CRIMAX
3h, QLUMES BROWN,
$a8. KERNELS WHITE ! 7. sulgare albornbrum Kovrn,).
HERNELY SHORT TO MID-LONG.
KENNELS SO¥T TO SEMIHAHD,
WINTER HABIT,
Spike awnless, stem white,
Spikcoblong . . . . ..cieeee..... REX.. .
Spikeelavale, . .. e ceviiaaeo.... ARCO. ..
Bpike awnioted,
Spike oblnng, stem white P Trawsos.
HONOR,
Spike clavate, stem purple.
Bpike dense, eroet,
Pingt very short, carly - . .. ATHENa ..
Plant short to mid- -tall, midseason .. ... ... . GIOLDEX
Bpike mid-dense, erect to inelingd.
Plant short to taii-tail .. Cemriees GoLncons {Fortylol.
Plapt mid-tall to tall, TICEMEYER.
SPRING WAPIT.
Spike fusiform . . Ce e e s ALLEN_. .
Bpike chlong.
Plantoacly to midsensom ... .. . ... .. ..... TFEDERATION
TPlant late o PoWERDLLT {pmqucmm
Spike ohlong to subdavate. .o ERECT .
KERNELS SEMIIARD TG HARD.
SEHING HARIT.
Bpike mid-dense {o lax eim e LamoxNa
Rpike dense B - HARD FEDERATION. . ...
TIanpd FEDERATION 3t

fh, KERNELS RED (T rafgere miltura ALY
KERNELS SHQRT 70 MIP-LONG.
KEENELS S0FT T SEMUIARD.
WINTED HARIT,
Stem white.
Bpike fusiform.
Pinnl midseason. . . ... . REp Waivz |
. . . OPE®SA.. .
Spike ohiong__. L .. . Pygpur No, 1 ...
Spike elavate . .. e LT D BQuAREREADS MAYTRR
Stem purple.
Spike fusiform,
Plant early, mid-tall .. e . CURRFLL.. ..
Plant midsenson, il ta il
Beaks 0.5 mo. long
Awniets3lo I2mnm leng . ... ... BALDROCK.- .
Awnlets § to 5 mm. long . . . PogLE o
Poutase ...
V.P.LU2 ...
Beaks 1 to L3 mm, long, vemeceoa. RUSSIAN KED
Plant Iute, tall; awvnlats 3 to 12, Iung ceveeemew CHINAL ..
Spike oblong.
Awnlets few, 3 to 12 mmt. lopg. . oo R?w )M.\? {Mlichizgon Am-
YT A
BUEMIERD . ... e . . ieae
Awnlets several, Big 25 mm. long.. . L. . THORNE. . .
Bplke alavate e weae. . RED CrawsoN

BREH

zRNERE ¥

323 =
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1a, BPIKE AWNLESS TO AWNLETED—Continned,
2b. GQLYMER PURESCENT.
3a. GLUMES WHITE.
4b. KERWELS RED (T pulgare pillomem AL).
EERNELS SHORT TO MID-LONG.
KERXELS SOFT TO SEMIHARD,
WINTER HARIT.
Splke inclined; kernels semihard,
Pinnt mid-tall; stem mid-strone
Flant tall; stem strong
Spike modding: kernels soft_ __ o ooioe.
KERNELS SEMIHARD TO HARD.
BERING HARIT.
Plant early, short
Plant late, tall - [
3b. QLUMES RROWHN.
8. KERrwELs WHITE (T pulgare delfi Koern.).
EERNELS SHORT IO MID-LONG.
KERRELS SOFT TO SEMIHARD.
SPRING 1LARIT.
Spike fusiform; bunks obtuse (GATLGALDS
8pike oblong; beaks acuminate

ZoXoRA 37
4b. EERXELS RED (T puigare pyrothriz AL),
KERNELS SHIOHT TO MID-LONG.
EERNELY SOFT TO SEMOIARD.
WINTER HARIT.
Spike clavate
1b. EFIEE AWNED.
26. OGLUOMES GLARROUS,
3a. GLUMES WHITE.
4a, EerxzeLa wHITE ( T\ culgsre graccum Evern.).
KEENELS S1I0RT TO MID-LONG,
KERNELS S0FT TO SEMIHARD.
BPRING HARIT, ...
EKERNELS MID-LOKG TO LOWG.
EPRNELS SEMIHARD TO HARD.
BPRING HARIT

db. EEerxzid RED (T. rulgere erythroppermum Koorn.).
KERNELS $HORT TO MID-LONG.
KERNELS 30FT TO SEMIHARD.
WINTER HABIT,
Btem white.
Beaks! to 3 mm, long ..
Boaks 2 to 10 mm. long.
Plant mid-tall
Flant tall
Stem purple.
Bpike fusiform,
Beaks | to 3 mm. long. .
Beaks 2 to § mm, long.
Plant mid-tall.
Plant tidseason. . coeeuoiovencwnccacrneweae. RED INDIAN.. . ... . _____
Plantlate ... .oocooeoeo.. . Massiorn RED_
Plantfall ... ceiae .. L miciiimeeue.. FULCASTER . _ ... ..
V.PL13,... ..., ...
Spike oblong; beaks2to W0 mm. long..__._..._... .. NITTANY (Penn. No. )
BPRING ILARIT.
Bepksltodmm.long. . ooeoiceeaa e n.-.... BMIARVEL
Besks 2 to 20 mm. long.
Plent. inid-tall, early
Plant tall, mid
HKERNELY SEMIUARD TO ARD.
WINTER HARIT.
KERXELS SEMIBARD.
Stem white.
Glumes white to yellowish.
Beaks 1 to 2 mm. leng.
Spike Inclined. ..
Spike nodding. . ...
Beaks 1 to 5 mm. long. MINTURKL
Beaks 8 Lo 30 mum. 0N, o ooca e e v SHERMAN. (oo oo
Stem purple.
Beaks 1 to 3 mmi. long.
Flant Inte, tall; glumes with black stripes URRAINEA
Beaks 2 to M mm. lang ..o oo e WISCONSIN PEDIGREE NO. 2__
COCPENATOREA,

5% B BREEY

Buaks 2 ta 25 mm. Jong,
Plant midseason, mid-toll,__.... . . .......___. S[uLEY 81
Plant midsenson to late, mid-tall to tall Iowlx,
EEZRNELY ILARD.
Alumes biack striped.
Pinnt very eatly. . EARLY BLACENULL
Plant early to mid BLACHEULL.
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1b. BrIeE AwxED—Contimied,
25, GLoudes graneous—Continued.
3o, OLoYys wRITE—Continoed,
4db. KervEre BEp (T, vulgare erpthrospermum Koern.)—Contlouged.
EERNELS SHOBT 10 MID-LO¥0—Continned.
KERNPLA IEMIHARD TO HARD—Continted.
WINTER HARIT—Continued.
KERNELS HARD—Continued.
Ghunes whita,
Beaks 1 to 4 mm. long.
Bpike fuslform..  RELIER. e
8plke oblong _. CHEYENNE
Beaks 2 to 8 mm. long.
8pike fusiform e TOREEY o cece e —amm e
EicLE CEIEF._

S];]x{ike oblong, tusiform
Beaks 3 Lo 30 un. long.
Plant early to midseason_
Flant midseason
Qlumes yellowish with brown stripes.
Beaks 3 fo 25 mm., long
BramiG RARIT.
Btetn white.
Beaky 1 to 3 mn, long.
Flent midseasan.
Eernels short
PIKen;e:s mid-long__ I]’IOHAB' et Ghatt
ant inte RESTON (Velvet Chafl)
Heaks 2 to 10 mm. long.
Humes white [
Glumes aften with dark hlotek
Peaks 3 to 20 mm. long.
Ltaves glabrons. Kota,_
Leaves pubescent. ... ... ... rmmwm——— RIVAL. oL -
Btem purple.
Beaks 2 to 8 tnm. lote,
Benks 2 to 10 mm. long
KERNELS MID-LONG TO LONG,
KERNELS SOFT TO NEMIHARD,
WINTER 1IAMT.
Stemt purple.
umes white; beaks 1 to 3 mm, long

Glumes with biack stripes; beaks 1 to 5 mm, long._
Srsnﬂmig'\m' ting; beaks 3 t )
oitlders wenting; beaks 3 to 30 mm. Jan Dixoxn {(Humipback IT). ... __
3b, GLTMES BROWN. B ¢ { P 0
4a. KERNELS WHITE {7 sulgare erythrolencon Korm.).
KERNELY SHORT TO MID-LONG.
KERNELA SOFT T JEMIHARD.
WINTER 1hAMIT . Rrqia
SPRING NAPIT MACFET
EERNELS BEMIIARD TO ITARD,
BPRING HARIT
HERNELY MID-LONG TO LONG.
KERXELS JEMNIARD TO HARD.
SERISNG WAPIT, .., .
4b. KenNEeld RED (T. sulpare fearrugineum Al).
KERNELS SIIORT TO MID-LONG,
KERNELS 30FT TQ BEMINARD,
WINTER HABIT.
Regks 1 to 3 mum. long.
Kernels short to mid-long . Ittinois No. 2
Kernels mid-long OoEN
Beaks 2 to 10 mm. long,
Flant mldseasen, tnd
Mant lete, mid-tall__
EERNELS SEMITARD 7O HARD,
WINTER HAPIT.
Kernels short. .. ...... e m—————— pammm—————
Kernels mid-long.
Beaks 1 to 5 mm, leag.
Flant eatly to midseason, shart to mid-tall.
Plant mitdseason to late, mid-tall to ta).._.________.
Benks 2 to 10 mm. long.

SPRING HARIT
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1L, SPIRE AWNED—Continued.
8. GLUMES GLABROUS—Continned,
3b. GLuMES BrowN—Continned.
4b. KErNELS RED (1, pulgare ferrugineum Al}—Continned.
KERNELS MID-LONG TO LONG.
EERNELS 50FT TO SEMIIARD.
WINTEE HABIT.
R § ¥
8tem purple.
Eernels soft; beakaito 8mm. long. ... _.._..... MEDITERRANEAN. .
RED ROCK . .. . .ae.o .
Kernels semibhard; beaks 1 to 2mm. long_....__.... BERWELEY ROoCR.._.. . _._
Zb. (GLUMES PUBESCENT.
35, GLUMES WHITE,
4bh. KErNELS RED (T, vulpars pelutinum Al).
FERSELS SHORT TG MI-LOXG.
KERNELS SOFT TO SEMIHAED.
TWINTRE HABIT.

DESCRIPTION, FISTORY, DISTRIBUTION, AND SYNONYMY OF COMMON
WHEAT VYARIETIES

YORKWIN

Degeription—Dlant winter habit, midseason, mid-tall, stem white, mid-strong
te strong; spike awnleted, fuslform to oblong, mid-dense, inclined]; glumes
glabrous, white, short, inid-wide; shoulders mid-wide, oblique
to square ; benks wide, obtuse, 0.5 to 1 min. long; awnlets few,
3 to 15 mm. long; kernels white, mnid-long, soft, elliptical;
germ mid-sized ; crease mid-wide, mid-deep; cheeks rounded ;
brush mid-sized, mid-long. S8pikes, glumes, and kernels of
Yorkwin are shown in plate 6, A
Higtory—Yorkwin (C. I. 11853) was gelected from a cross
FIGUEe 18.—Dig- between I?ietz {Fuleaster) and Goldcoin made in 1919.‘ The
tribution of 1astselection was nu_ule in _192-1, and _the strain was distributed
Yorkwin %0 growers in 1935. Prior to being named Yorkwin the
wheat in 1930, strain was known as No. 254A1—101~19._ Yorkwin wuas c_ie\'el-
Estimated opred by the Corn_ell. ‘U.niversity_ Apricultural FExperiment
area, 122,281 Station ln eooperation with the Division of Cereal Crops and
: Diseases, Burean of Plant Induostry, United States Depart-
ment of Agriculture. On ieeount of its winter hardiness
and hlgh yield, it is replacing Goldeoin, Honor, and Forward in New York
State.
Distripution.—Estimated aren In 1039, 122261 acres, grown in four States,
as shown in figure 18,

acres.

MARTIN

Description.—Plant winter habit, midseason, tall; stem white, strong: spike
awnleted, linear-fusiform, lax, nodding, easily shattered: glumes glabrous,
white, long, mid-wide; shoulders mid-wide, obligne to sguare; beaks wide, acute.
triangular, 1 mm. long; awnlets few, 5 to 20 mm. long; kerhels white, mid-long,
soft, ovate; germ smsll; crease mid-wide, mid-deep; cheeks rounded; brush
mid-sized, mid-long.

This variety is distinguished from other winter varieties of the group by its
long, lax, tapering spike. A selection (C. I 4463) has been isolated that is
very resistant to some races of bunt.

History.—Martin (C. 1. 4636) (reg.’ 2) was originated from a plant found as
A mixture in a Seld of Clawson by Heary 8. Bunnell, of Junius, S8eneca County,
N. Y., gbout 1875 (I157). Several names were early applied to it, [t was called
Armstrong by R. T. Halloway, of Penn Yun, Yatex County, N, Y,, who frst
distributed it in 1880 (8, p. 666). The variety never hecame widely grown,
however, under that name. In 1882 1. A, Everitt, scedsman, of Watertown, Pa,,
named it Martin Amber and distrlbuted it widely (8, p. 666). It was also dis-
tributed In 1832 as Landreth, by David Tandreth & Son, seedsmen, of Phila-
delphia, Pa. (137). Batisfaction js the nnme under which a similar whent was
obtained by the Unlted Btates Depnriment of Agriculture, but this evidently
was wrongly labeled, and the name should not be used for this variety. Sllver
Chaff is an old name for the variety used in Ohio (7] and wans earty recogolzed
by the Ohio Agricultural Experiment Stutlon ns @ synonym for Martin {116).

Diatritution—Estimated area in 1939, 198 ncres, grown in Iduho.

' Beg, refory to registration number, expiulned on p, 141,




Tech. Bul, 793, U1, 5. Dept. of Agelculturs PLATE ©

1, Yoarkwin ol #, White Winter whears: Bplies amd glhimes naoural size
kernels A &




Tech. Bul. 795, UL 5. Dept. of Agriculturs PLATE 7

A, Wilkelmina shd B, Lembi wheuts Spikes and glumes uatural size; koernels X 3.




CLASSIFICATION OF WHEAT VARIETIES GROWN IN 19038 49

Bynonymi—Amber, Armstrong, Landreth, Martin Amber, Satisfaetion, Silver
Chuff, White Amber.

GREENON

Deseription—Plant winter habit, midseason, mid-tall; stem glnueons, white,
mid-sfrong te strong; spike awnleted, ohlong-fusiform, mid-dense, erect to in-
clined; giumes ghthrons, white, mid-long, wide; shoulders wide, sguare to
elovated; beaks wide, obtuse, 1 mm. long; awnlets few, 2 to 20 mm, long, some-
what incurved; kernels white, mirl-long, soft, ovate, aente: germ mid-sized;
crearse mid-wide, deep: chiecks rounded : brash small, mid-long.

Az grown conmnercially, Greeson contains o mixture of red kernels.

History—The history of Gresson (C. L 6320) {rep. 4) has boen recorded
ty J. T. Wagoner, county agent of Guilford County, North Carolina {215).
George Greeson of that county fonnud a plant of wheat growing heside an old
stamp in kis apple orchard in 1896, He incroased the seed and distributed it
unler the name Wild Goose. After the death of Mr. Creesen in 18083, the
variety was calied ireeson.

Distribution —Estimated avea in 1838, 10,709 acres, grown in North Caroling,

Spnonyms—Gleasun, Greenshore.

WHITE WINYER

Deseription—Plant winter habit, late, mitd-tadl; stem white, strong; spike
wwnleted, oblong, biunt, dense, srect; ghimes glnbrous, white, mid-dong, road
at base; shoulders wanting to obligne; keel incurved above; beaks wide, obiuse,
1 nun. fong; awndets few, 3 to 20 mm. Tong; kernels whire, short to mid-long,
soft, ovale, slightly hmmped; gorm snudl; erease mid-wide, mid-deep; eheeks
ronnded ;) breh nid-sized, mitd-long,

Spikes, glnmes, and kernels of thiz variety are shown in piate 6, B,

Hixtery~—White Winter (', L 7208} {reg 53 is one of (he ¢ldost wheats in
western Oregon.  If is reported to have beey one of the prineipal wheats raized
in Oregon Territors in 1854 ). Josepit Connell, of TIshoro. Oreg., reported
in the wheat varietal survey of 13T that Wold's White Winter, a synonym for
Whire Winter, orviginated in Kent Conniy, RBogland, and bad been grown in
Washington Connty fur abont 40 yerors. W, Lo Bishop, of Dundee, Yambhill
Connty, Oreg., elaime that Be eriginated it a= a rosalt of @ bhybrid obtined
hy sowing several vavieties In oa fickd and ietting thein erass mitaraily.  Nimes
other than White Winter have been applied to the vaviely at times, hut none has
herome ronerally nsed,

Digtribution.—Estimated aren in 1939, 23,446 acres, grown in western Qregen
and Washingten and in Californin. It is one of the prineipal varieties grown
fu the Witlhanette Valley ol Orecon,

Nygnon s —Bishop's Pride, Oregon White, Wold's White Winter,

WILHELMINA {BOLLAND}

Deseription-—Tiant winter Labif, late, mid-tali; stemm white, strong; spike
awnleted, clavate, dense, vrect: glomes glabrons, white, short to mid-long, mid-
wide; shonlders uprrow, wanting o round; beaks wide, obise, 0.5 mm. leng;
awnlets few, 8 to I nun. | Kernels white, short to mid-long, sofr, ovite, slightly
humped ; germ smnll ) crease mid-wide, and mid-deep : checks romnded ; brush mid-
sizeq], mid-long,  Withehnina is slightiy iaber and shorier and has o more donse,
orect and binckier spike than White Wianter.  Spikes, glumes, and kernels of
Wilhelmina are shown in plare 7, 4.

History—Wilhelming, or Queen Wilhelmina (C. L 11389) {reg. 279), was
developid by Emeritus Prof. Lo Brockema {433, of the agricultura) high schoot,
Wageninzen, the Netherlnnds, by huack-crossing a selection from Sguarchend X
Zeonwsche on Squarebesil.  Zeeuwsche wis grown extensively in the Nether-
lunds ghont 1880, e original cross was mnde in 1885, Wilkelmina is now
one of the most prolific and most widely grown varicties in that country.

It was introdnced nndey the mime of Queon Wilhelmina from the Nether-
hends by the Oregon Agricultural Experimeat Station abont M4 and  dis-
tributed as Holland in the Willumette Valloy of western Orogon, where it hag
partly repinced such varielies s While Winter,

Distribution—Estimated aren in 19589, 26,438 1ores, grown in western Oregon,
Idabe, and Washington.
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Spnonygme.—Holland, Queen Wilhelmiva, White Holland. The variety is
known in the United States under these mines ouly.

ERCONLIDG

Description.—Plant spring huabit, early, short to mid-tall; sten white, mid-
strong ; spike wwnleted, fusiform, lux, erect to tnclined ; glumes glabrous, whito,
nmid-wide, mid-long; shoulders wide, oblique to square: beaks wide, obfuse,
1 mm. long; awunlets few, § to 15 mn. long; keenels white, mid-long, semihared,
ovate; germ mid-sized; erease wide, mid-deep; checks angnlar; brush mid-sized,
short,

History—EBseondido (C. L. 8240) {rog. 280) wis seloeted from Definnee at
Darvis, Calif., by the Californin Agriculrorsl Experiment Station in esoperation
with the Division of Corenl Crops and Disenses, Burean nf Planr Industry, United
Stares Depactment of Agriculture. It produeed good yvields in cooporative tests
in the more humid valleys wong the coast of =anthern Californin Deengse it is
somewhal resistant 1o rast. Ir was firl distributed for commercial growing in
southern Culifornin in 1928,

Digtritstion.—Esiimatod area in 1950 15025 avres, prewn in Colifornin.,

TAT"SE

Deseription—Plant syving  habit, mitdseason, mid-till; stemn white, slender,
very weak: apieally awnlered, fusiform, wmid-donse. proel  to inclined ; easily
shattered; glumes ginbrous, white, mid-long, narrow to mid-wide: shoulders
niarrow, oblinue to square; beaks wide, obinse, 05 (o 1 mm. Jong; apicad
awnlets waniig {o few; kernels white, mid-lomges, soft, ovitte to nearly eliptical ;
germ usidly small: erense narrow to nid-wide, mid-deep; cheeks vounded :
brush small, mid-long.

Historg-—Touse (L. 1, 6017 (re. 12) is an old whent of Tdaln and Ttuh.
It was reported grown in Tital as enrly as 1870, Tts erigin is not definitely
determined, hut it s thigght by the writers to be the Toenzelle whent thatt was
introduced by the Pederal Government from Marseille, Frunce, the record of
whieh was as follows;

“There have heen two importations—eone of 140 bushels in Angust 1869 and
ane of 123 bushels in January 1870, A small disteibation was made in
September 1869 chiefly throngh Semitore and Represonratives in Congross
(71, pp. 128120

Drigtribution —Estimated uren in 1039, 503 acres, grown in Wyoming sind Utab.

Spnonyni—White Tonse,

DEFTANCE

Begeription.—Plunt spring habit, midseason, mid-fall to tall; stem white,
weink to miid-strong; spike awnleted, tusifarm, mid-dense, grect tn inclined ;
glunes plabrous, white, mid-lang, narrow ; shoulders narrew, nhlique to square;
heaks wide, ohtuse, somewhat incurved, T mm, long s awnlet=s fow, 3 o 20 mm.
long; kernels white, mil-long, sofl, ovato: girrm nsually smali; erease wide,
mid-deen; chesks usuaally anguliar; hrush mid-sized, mid-long.

Definnee  wheat is variable in many of the characters above  deseribed,
indieating that there are seveoral different sirenins wifhin the varviefy.

ffistorg—Doefiance {C. 1. G477) {reg. 13) is tho resnlt of a eross of White
Humbnrg as the male parent aad Colilen Drop o the female mrent, which
was made by Cyrns G, Pringle, in the Clzmplain Valley, near Chariotte, ¥t.,
in 1871 Tr was first distributed in 1878 by B, O RBliss & Sons, as Iringle's
Deflinee. It shawed threee distiner types of prain. A, 1. Blonnt took some
of this wheat to the Colorndo Agrienltural Experiment Station, where he grow
it Mring a number of yours and nde yrefal seleetions,  Three other com-
merelil varietfes have beeu developed from if, viz, Early Defiunce, Eseondido,
nnd Regenerated Defianee,

Distribntion—Estimaled arven in 1949, 10.595 weres, grown in Arizonn, Colo-
rado, Tdahe, New Mexicn, and regon.

Bynongm.—Pringile's Deflunce,
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IINK

Description~—Diant spring habit, midseason, mid-tall; stem white, strong;
spike nwnleted, broadiy fusiform. mid-dense fo dense, inclined; glumes glab-
rous. yeHowish white, mid-long, mid-wide; shoulders wide, usually square:
beaks wide, aeute, curved 1 te 1.5 mn, long: awnlets many, 2 to 10 min. long,
oceurring throughout the spike and distinctly incurved: kernels white, short
to mid-lang, soft, oviate. slightly humped: germ onsaally simail; crease mid-
wide, deep; chevks rounded; brush mid-sized, wmid-long to long.

This variety is distinet In having incurved awnlets threonghout the length
of the spike.

Ifistory—"The origin of Rink {C. I 5868 {reg. 14} is andetermined. It
was renorted to have been grown in Washington County, Oveg., sinee 19000

Digtribution—Esiimated area in 1939, 5,007 acres, grown in western {regon.

IDAED

Despription—Plant spring habit, enrly, short: stem white, mid-strong, spike
gwnless, oblnng-fusiform, dense, erect; ghues giabrong, white, mid-long, mid-
wide; shonlders mid-wide, obligne to #quire; beaks wide, obtnse, .5 mm.
long; awnlefs wanting: kernels white, short, soff to semihavd, ovate; germ
mid-sized ; crease mid-wide, mid-deep: cheeks angular; brush  mid-sized,
mid-fong.

History —Lined (L L 11706} was developed in the coordinated whent
improvement program of the State agricaltural experiment stations in the
weostern region and the Division of Ceregl Crops and Discases, Buresu of
Piant Indnstry, Unifed States Department of Agriculture. Tt resuited from
a cross hetween Sunsel and Boadicea (fwo Adusteatian varietios} made at Davis,
Calif., in 1920, The hybrid was airrvied in bunlk until 1927 when a number
of heads were zelected.  Selection 20072 VI, which was later named Llaed,
showed considerable promise aml was taken te Moscow, Idaho, for testing
in 10931, Its value aud adatation were detormined h the cosrdinatoed regionad
program. Tt wus increased by the Tdaho Agrienltural Experiment Station
asnd distributed in 1948,

T stribution - Estimated aren in 1799, 638 acves, grown in Idaho

TEMNT

Deseription- -Plant spring babit. early  te midseason, chort: stem  white,
strong : spike awnless, oblong, dense, erect to inelined : glumes plabrons, white,
mid-long, mid-wile; shoulders mid-wido, obligue: heaks wide. ohtnse, 0.5 mm.
long, awnlets wanting ! kernels white, short to mid-loug, soft, ovul to ovite;
germ mid-sized; ercage wide, deepr checks ronnded to auguiar: brush mid-
sized, mid-long. Spikes. ghnwes, and kernels of Lemhbi are shown in plate 7, B,

Lemhi combines the short stiff steaw of Pedoration with the Dickiow char-
acteristie of produeing white fonr low in caroteneold pigments. It jg slightly
earlier than Federation.

Higtory—Lemhi (C. L 11415) was doveloped in cooperative investigntions
nf the Ldaho Apgricultural Experiment Ktation and the Divisien of Cereal
Crops and Diseases, Burenn of Plant Industry, United Srates Department of
Apriculture, st fhe Aberdeon subsiution, fiom s cess etween Foderntion
and Dicklow made in 321, The cross wax grown in bulk until 1927 when
heads werr seiecfed. The selection iter named Temli wag grown in the
uniform irrigated nursery in the western region in 11 and was so promising
fhat it was nnde o aniform variety in Sold plors in 15 It wias reloased to
growers in the irrimtted districts of southern Tddaho in the spring of 1934

Distridpiion —Estimnted area in 1939, 185 aeres, grown in Tduho.

OXAR

Deseription—Phint spring habit, early to midsenson, short to mid-tall; stem
white, strong; spike apicaily awunleted, oblong, dense, erect: glinnes ginbrous,
white, short, wide: shonlders wide, obligne fo square; beaks mid-wide to wide,
abtuse, 0.5 nun, fong: apical awelels few, 05 to 5 min. long; kernels white, short
to mid-fong, soft, ovate: germ mid-sized © erease wide, mid-deep; cheeks ronnded ;
brosk small, mid-tong.  Spikes, glames, nnd kernels of Gliag are shown in plate 8, 4,
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History—Onas (C. 1. 8221} {reg. 252} was developed (/62) by F. Coleman, of
Tueln, Saddleworth, Scuth Anstralia, from 5 eross between Federation and
Tarragon, the latter in turn from a crosg between Improved Fife and Tardent's
Blue. Onas was introduced from Australin by the United States Department
of Agricnlture (P. 1.° 46798) in 1918. After huving been tested in cooperative
experiments in the Paecific Coast Biates seed was distributed from University
Farm at Davis, Calif, in 1923, It was registered as an improved variety in
1926 (49}, its superior characters being high yielding eapacity and strong stems.

Diatridution.—Estimated ares in 1939, 38,250 acres, grown in Culifornia and
Washington.

BUNYIP

Deseription.—Plant spring habir. early, mid-tall; stem white, strong; spike
awnleted, oblong, dense, erect; glumes glabrous, yellowish white {brown striped),
mid-long, mid-wide; shonlders mid-wide, obliqgue fo square; beaks narrow to
mid-wide, acute, 0.5 mm. long; awnlets few, 3 te 12 mm. long; kernels white,
mid-long, soft to sewmshard, nvate; germ mid-sized; crease mid-wide, mid-deep;
cheeks angulur: brush mid-long, mid-sized to lnrpe.  Spikes, rlumes, and Kernels
of Bunyip are shown in plare 8, B.

The glumes of this variety are distinetly brown striped, which somotimes
gives it the uppearance of a brown-glumed variety.

Hizstory—Bunrip (C. 1. 51253} (reg. 15) is an Australian varicty originuted by
William Farrer, the wellknown plant hreeder of New South Wales, Australia,
Its origin hits heen recnrded as follows:

“It is a crosshred, proiduced as the result of mating two other ecrosshreds,
Rymer and Maffra, together, Rymer, the mother plant, was produced as the
result of crossing Purplestraw [a whifte grain Australian variety] on to Improved
Fife, the Iatter heing a Manitobn variety. Maffra was the product of King's
Jubilee, mated with an unnamed crossbred {Blount’s Lambrigg X Hornblende).

“The crnss wis made In 1897 and nimed in 1017 {200, p, 189).

Bunyip was first introdneed into the United States (I L 28245) in May
1314 by the Unirted Stutes Department of Agrienlture (240). Tn 1915 a sample
of the variety wis included in the Australiun exhibit at the Panama-Pacifie
Internationnl Exposition at San Francisco, Calif,. A purt of this sced was
obtained, fogether with thnt of several other varieties, by the Sperry Flour ('o.
and grown on their experiment station near Stocktan, Cillif. Of several varieties
grown, Bunyip wius selected as the most promising and was increased and
distributed for commerein]l growing in California.

Digtribution —Estimated area in 1930 94448 acres. grown in California.

PACIFIC BLUESTEM

Degeripiion.—Plant spring habit, late, tall; stem white, mid-strong; spike
awnleted, linear-oblong, dense, erect to inclined ; ghames glabrons, yvellowish white,
gometimes becoming a lght brown, mid-long, wide: shouliders wide, square to
elevated ; beaks wide, oblong, obtuse to truncate, 0.5 to 1 mm. loag; awnlets
several, 8 to 20 mm, long; kernels white, mid-long, soft to semihard, ovite, some-
times bocoming oval; gerin mid-sized: ercase wide, mid-deep; checks usually
angular; brush mid-sized, mid-long.

This varlety ean be easily identifled by its broad, square fo elevated shoulders
and broad, hinnt beaks  Bpikes, glumes, and kernels of Paciflc Blucstem are
shown in pliate D, A4,

Higtory—Tacifie Bluestom (C. L 4067) (reg. 16) 1s an old wheat of the Pacitie
eonst aren, most commonly koown as “Blnestem™ and “\White Australinn”
The varicty came to North America from Austealin. White Lammas wng the
leading wheat variety of Australin during the oarliest yvears of wheat praduc-
tion in that conntry.  Aceording to (Cobh (66, p. 9). White Australinn of Cali-
fornin is identical with White Lammas of Austvalin. TF apparently was infeo-
dueed into the United States in fhe early Afties as $White Australing or Aus-
tralian. During the period from 13852 to 1866 (80, p. 138 73, p. 386 190,
p. I6) its culture beenme establishied in Colifornin nnder the nime White
Austridisn, Bluestem is the name under which the variety heciame established
in Washington and Orecpon. According to W. P. Church, of Walln Walla,
Wash., the wheat koown ag “Bluesiom’™ in that section eame from two infro-
tlnetions, the first from Australin in 1882 and the seeond fromm New Zenlind
in 18M. A more romplete history is given in Technienl Bulletin 450,

P, T. refers to necession mimber of the Division of Mant Exploration and Introdue-
tlen {formoerly Fereign IMant Introadseiion).
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Disgtribution—Estimated area In 1989, 128,782 ucves, grown in seven States,
as shown in figure 19. A large part of the former itcrenge of Picific Bluestem
huas been replaced by Baart and Federation in recent
Fears.

SBynonyms.—Australinn, Bluestem, Chile, Palouse
Bluestem, White Australian, White Bluestem, White
Chile, White Elliott, White Lammus.

PACIFIC BLUESTEM 87

Description—Paciflc Bluestem 37 is very similar to
Pacific Bluesten except in being resistant to sone races
of bunt,

Hisfory—This strain (. I. 11903} of T'ucific Blue-
stem is the resuit of u cooperative program of the
Californin Agrienlturai Experiment Station and the
Division of Cerezl Crops nnd Diseasges, Burena of Diaat
Industry, United States Depurtment of Agricultuwre.  Figrpe 19, — Distribi.
at Davis, Calif.,, to develop strains of the important tion of Pacific Blne-
commercinl varieties of Californin resistant to hunt. stem wheat in 19389,
The originul eross, Martin X Puaecific Binestem, wus Estingted area, 120,
muade in 1922, Bunt-resistant lines were Inckerossed 82 neves.
to Pacific Bluestem 6 times, Following the sixth buck-
¢ross o composite of 78 resistant Iy lines wits released for production in the font-
hill are: of the Sucramento Valley and in northern Californin counties in 1937,

Digtribution—Estimated firea in 1938, 1.327 ncres, growsn v California.

MAJOR

Degeription—Plant spriug habit, early to mwidsesson, mid-tall; stem white,
strong; spike apically awnleted, oblong o clavare, dense, erect; glumes glabrous,
white, mid-long, mi-witle; shonlders narrow, ohlique to elevated ; benks narrow,
acute, 0.5 to 1 mm. Tong; awnlets few, 3 to 3 mm. long ; kernels whire, mid-iong,
s0ft, ovate ; germ mid-sized ; erease mid-wide to wide, mid-deen ; cheeks rounded;
brush mid-sized, mid-long.

Hiatory—Major (C. I. 4984} was bred at Dookie Agvienitural College, Vietoria,
Australls, from a cross between Federation and Wallace (1652}, It was infro-
duced! by the United States Department of Agriemlture in 1810 as P. 1. 42107
{218). The variety wuas distributed by the Dranch Experiment Station at
Wauterville, Wash,, nbont 1829,

Distribution—Estimated areg in 1939, 5355 neres, prown in Washington,

GYPSUM

Degeription—Plant spring habit, midseason, mid-tull; stem glaucous, whire,
strong; spike awnleted, subclavate, mid-denge, inclined ; glomes glabreons, white,
mid-long, wide; shoulders wide, obligue to square ; beaks wide, trinngular, teute,
6.7 to 1.2 mm. long; nwnlels several, 5 to 15 min. long; kernels white, mrid-long,
soft to gemiburd, ovate; perm mid-sized; cresse mid-wide, mid-deep; cheeks
usuaily apgular; brush mid-sized, mid-long.

This variety differs principally from Defitnee in having shorter and bromler
subelavate spikes and bronder glumes with squarer shouiders and longer benks.
The kernels have a distinetly rough cout.

Higtory—Gypsum {C. 1. 4762} (reg. 19} is recorded by Carleton (j0, p. 83}
as of hybrid origin. If was developed nt the Colormio Agrienltnral Experiment
Station, Fort Collins, Colo, during the eighties, by A. B, Blonnt. The vartery
became known in Australia nsg Blount's Lambrigg {42, p. 815; 62, p. 5. During
recent years, in the United States, the variety has been grown s Colorado
Special, that name having been in use as enrly as 1912 on the Rexburg Bench,
in southesstern Iduho.

Distribntion—Estinuited aren in 1939, 950 iteves, grown in Idahao.

Synonyme—~Blount's Lambrigg, Coloratlo Special.

OREGON ZIMMERMAN (ZIMMERMAN)

Deseription.—Plant spring habit, midseason, trll; stem white, strong; spike
awnleted, clavate, mid-dense to dense nf apex, inclined; glumes glabrous, white,
mld-long. mid-wide; shonlders narrow, oblique; beazks mid-wide, obtuse, I mm.
long; awnlets several, 5 to 25 mm. long; kernels white, mid-long to iong, soft;
germ elliptical, mid-slzed; creuse wide, deep; cheeks anguiur; brush mid-iong.

407642°-—42——§
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Higtory—Ed. Zimmerman, of Shedd, Oreg., developed this variety from a
slogle plant and first distributed it about 1921, As the Surprise variety has
been grown in this locality, it is probable thnr Oregon Aimmernman (. 1. 7859)
(reg. 281) is a selection from it Oregon Zhmmerman is grown in Oregon under
the nume “Zinunerman.’ It has white kernels and should not be confused with
the soft red winter variety bearing the lutter nane.

Distritution.—Bstimuated area in 1033, 17402 zneves, grown in e Willamette
Valley of Qvegon.

Syrongm.—Limmorman.

SITHIRISE

Description~—Plant spring hahit, ate, mid-tall to fall; stem slightly glaucons
before maturity, white, mid-strong to strong, course; lenves Irgnwl 3 spike awn-
leted, elavate, dense, erocl; glunes glabrons, white, mitl-omy, mid-wide; shoul-
ders mid-wide, oblique to sguare; beaks wide, oltose, 1 um, tong; awnlets
severnl, 3 to 15 mm. long; Ternels white, short to mid-long, soft, oval to
ovite; germ small to mid-sized; crease wide, deep; checks rounde:] to angular;
brust mid-sized, mid-long.

This wheat varies somewhat from the preceding description. Severai dis-
tinct types have been selected fram i, and many more conlt) be.  Like Definnes,
fhe variety was not pure when Hest distributed.

Higlory—Rurprise (% 1 29881 {reg. 20 was originated hy Cyrus (i, Pringle,
in the Champlain Valiey, near Charlotte, Vi, in the hite seventies, Coneerning
the origin of the variety, Mr. Dringle wrote the Rural New Yorkor as
follows (9}

My No. 4 {thus numbered only in sammples of wheat sent to Trofessor Blowunt
for trinl} is u cress between the Chile Chih, the soft, while variety, witlely
grown in the Pacilic eoast, and the Michigan Club, oisee contuon over our
Worthwesteru 81 wes. Under the name of Dringle's Sumprise, the entire stock
was sold twe or three years ago by my agent fo the Commissionsr of Agri-
enlture, Le Ime, for distribution”

Digtribption.- ~Fstimated area in 1930, 2,755 neres, grown in Calorado, Idahe,
Utah, and Washington, mostly nnder the synonyms hove recorded.

Synonpms~~—Australinn Club, Bay, Califoraia Oub, California Gem, alifor-
alan Glory, Excelsior, Golden Gare Ulah, Tmperial
(b, Pride of Californin, Pringles Surpeise. Silver
Chaff, Silver Ctob, Smith Club, University Gem,
White Russian.

HURTOW

Deseription.- Dicklow differs from Smprise in
having spikes Sliphtly longer and lixer and stons
and leaves much more glianeous during the Dt
and blossoming stages of growth, Tt is i high-
yielding varicty under irvigation, bnt will slsttter
hadly if allowed ro Beeomne overcipe Lefore Burvest,
Npilies. ghumes, and kersels are shown in nlate
9, K.

History—Dicklow {C. 1. 3063} (rer. 21) was
PRk 20—Distribution of  developed by seleetion and is mueh more uniform

Dicklow wheat g 1988, than Suaiprise, s origin froem Surprise has been

Estinuted area, 139,704 vecorded by Alenor {17, p 200 as foilows:

aeres. UMr James Holly, of Utnh Connty, Ttah, ob-

tained some Califorain Club wheat from northorn
Calitornia and seeded it on his farm.  Bxeellent results wern ahiiined, and he
ealled the attention of his neighihbor, Mr, Richard Low, Fo his now wheat, M. faaw
obtained some and grew it.  Tie noticed that the wheal contained different types
and procesded to select the 1ype which he liked hest, e grew thig selection for
several years, and the neighbors soon began clamoring for 'ick? Laow's whent.
As the whoat heenme spread over thut seotion of Utah, it lost its personal con-
nection with ‘THek’ Low and beeame known stinply as DHeklow whent,”

Tewin Dheklow 15 (he pame gsed for a seleclion of Dicklow developed by
Carl D. Irwin, Twin Falls, Lithe, nnd ig oeven more uniform thnn Dvicklow ifself.

In southers Idnho the millers prefor Dicklow to most other vwitrieties for the
goft-whent fonr tende, hoeause it praduees o low-protein, very white flour.

Digtribation —Estimatod nren in 103, 189,704 weres, grown n eight Sbites,
as shown in Sgure 20.

Synongpns—Irwin Dicklow, Jtm Holly.
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FLOMAR

Degeription,—Plant spring habit, early {o midsesson, mid-tall; stemx white,
nid-strong; spike awnleted, fusiform, lax, erect to inclined, easily shattered;
glumes glabrous, white, mid-long, mid-wide; shoulders mid-wide, oblique to
square; beaks wide, obfuse, 0.5 mm. long; awnlets several, 3 fo 7 mm. long;
kernels white, short to mid-long, hard, ovate; germ mid-sized; creuse mid-
wide fo wide, mid-deep; cheeks angalar; brush mid-sized to large, mid-long.

Flomar is resistant to some rices of bunt. It shatters easily.

Higtory.—Flomar (C. I. 131707) resuited from a eross between Florence and
Marquis made at the Washington State Coliege, Pullman, Wash., in 1995,
The selection named Flomir was made in 1920, It was distributed in Pend
Oreille County, Wash., in 1933,

Distritution—Estimated area in 1989, 65 acres, grown in Washington.

FLORENCE (QUALITY)

Description.—Ilunt spring habit, early, short to mid-tall; stem white, strong;
spike awnleted, fusiform, mid-dense, erect to inclined, easily shattered; glumes
glabrous, yellowish white, short, wide; shoulders wide. oblique to squure; beaks
wide, acute, (L3 mm, long; awnlets several, 5 to 25 mm. long ; kernels white, short
to mid-tong, hard, oval; germ mid-sized; erease mid-wide, mid-deep to deep;
cheeks rounded; bhrush mid-
sized, mid-long, Bpikes, shumoes,
and kernelzs of PFlorence are
shown in pliate 10, 4.

Florence is resistant to some
races of bunt.

History, — Florence {C. I
4176} {reg. 28) {(P. 1. 38349)
was introduced from Anstralin
in 1914 by the Inited States
Depurtment of Agricuiture and
wirs tested ni eXperiment sta-
tinns in the Western States, hut
results did not warrant its dis-
tribution for commercial grow-
ing, It wuas, however, used
extensively in the breeding pro-

gram because of its bunt resist- e
ance. It is a pavent of the FIGURE 21—Disiribution of Florence wheat in

Riait, Itival, and Flomar varie- 1935, Estimated aren, 42,208 acres,
tieg, nnd is said to be g parent of

the varietr Carleeds. This variety under the nnme Qualiry was distributed by
Luther Burbank, of Sunta Rosa, Calif, in 1918 {36}, as one of his productions
and was grown in the United Stutes for several years before it wus recognized as
heing identieal with the Anstralian variery Florence. The Pillsbury Flour Mills
Co., of Minneapolis, Minn., distributed seed under the name of Quality or Burbank's
Quality in North Dakota, Sonth Dakota, and Minnesota in 1823,

Florence was produced by Willinm Farrer, of New South Wales, Australla, as
the result of a successful atfempt to produce n bunt-resistant variety., The eross
was made in 1801 and Florence wus reported to have been distributed in 1907,
According to Sattan (200), its pedigree is as follows:

White Naples X Improved Fife

Cnpamed X White Nuples Improved Fife X Eden

Unnamed TUnnamed

Florence




56 TECHNICAL BULLETIN 795, U. S. DEPT. OF AGRICULTURE

Bistribution—Estimated area in 103%, 142,258 teres, grown in nine States, as
shown in tigure 21,

Synonpms—Berbanks Quality, Qualintive, {Juality, Russian Quulintine, Sibe-
rinn, Soumers Triple Cross.

WHITE FEDERATION

Dexcription—Plant spring hahit. early, short to mid-tafl; stem white, stromye:
apike awnless, oblong, nid-tlense, crect; ghines glabrogs, white, short, wide;
shouiders wide, square; beaks nareow, acute, 0.5 nnn. long: awnlets wirnting ar
nearly s¢; kernels white, short, somihard o hard, ovate, with trunente tip T Zorm
nigd-Targe ase mid-wide, mid-deep: cheelky rounded:
brush midsized, mid-long.  Spikes, ghnmes, and kernols of
White Fedoration are shown in plate 10, £,

This variely is very similar (o Flard PeQeration, except
that it has while instead of brown glumes, and ig talioy
] e uniform i beight, The Kernels are nol gaile sy
harl. Tt has proved to be o high-yielding wheat in sone
sections of Califurnia, Oregon, and Wishington.

History—White Federation (G L 4981} (reg. 25} is a
sefection from Federation (£40). The foliowing sentonen
indieates its origin: “The seed (hiard Rernels selectod from
Federation by My, Ao TS Pridham, from which Hard Podera-
tion ariginated ) was propagnied, amd in 1910 the acenrrence
of white heads was nortesd and from yhen until 112 dis-
tinerly white heads were common amony the brown®” (14,
o).

The pame “Whire Foderalion” has been nsed for the
wheat at the Cowra Experiment Farin, Now South Waies,
Freure 22,-—-I}s- Austratia, sinee 1015, when o Held of 3 aeres of the viriety

tribution  of Wils growst (Jei).

White federa- 1t was introduaced into the United Statos by the Onited

tignr whent in Stites Department of Agrieniture (24 n 1916 (P, L

1539, Bsti- 421034) frem Victoria, Anstraiin,d It was first grown at the

muited aren, Shernmn Branch Nxperiment Station, Moro, Oreg., in 1016,

227,704 ucres. Iy TEAS 40w Hrst grown at the United Staies Plang lniro-

duciion (hirden, Chieo, Calif., and becaase of its high yiekd
at that polnt it was increased atd disivibuied n 120 Yor couunervial growing in
California (57, p. 25,

Diglribution—Estinaited avea in 139, 227704 aeres, grown in six States, ax

shown in fipure 22

WIHITE FEDERATION 48

Deseription.—This variely is vory simiinr to White Federntion oxeept in heing
resistant fo stem st ] some vices of unl,

Higtory—This strain {C. L TIHIG) of White Federation wis developed in co-
operiutive investigations of the Californin Agrienltural Experiment 8tation and
the Division of Corent Urops and Diseases, Bureaw of Plant Indastry, United
States Deguriment of Agriculiure, at Duavis, Calif. A progrum was hegnn in
1922 tn develop, by buckerossing, straing of the impoviant commoreinl whoat
varieties in Celiforvia (hat wonld he resistant to bant, In 1930, a similar project
was begua o add stom rugt resisbanee (o the most important vorioliss,  White
Federation 38 ie the result of Imekerossing Martin X White Federafion 5 tines
with White Federation to ehinin bunb-resisiant While Poderntion and nckeross.
ing Hope X White Federation 4 thones with White Federnidon {o obtain rnst-
resistant While Federstion.,  Bach backeress was nade o segregntes resistnnt
to bunt or stem rust, depemding on the eross. The bunl-resisinnt ang stem-msi-
resistant straing were then evassed and 182 of he By segrogates, homozygous for
resistunee to both disenses, wore hulked and incveasced jn 1838 The varisty was
distributed lo growers in the fall of 19390,

Digtribution—Estimated aren in 1930, 38 neres, ali in ¢alifornin,

LYSN

Deaeriplion—Plant spring hahbt, midseason, mid-tall to inll: stem whife,
glauecus, strong ; spike awnleted, linvar oblang, mid-dense, ereet ; ghimes giabrous,
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vellowish white, mid-long, mid-wide; shoulders narrow to mid-wide, ollique to
elevated ; benks mid-wide, obtuse, 1 mm, long; awnlets fow, 2 to 15 wm. long;
kernels white, short, semibard to hard, ovate; germ mid-sized ; crense mid-wide,
gecp; cheeks angular; brush mid-sized, mid-long, collared.

Higtory—Lynn (C. I, 6348) (reg. 2G) probably is 4 selection Irom Defiance or
Surprise. Aceording to R. B. Luther, Templeton, Calit,, it was first propaguted
by Lynn Bros., of Paso Robles, Culit., aboent 1514, '

Distribution—Estimated areg in 1939, 115 acres, grown in Californin

CURKAWA

Deseription.—Plant spring habit, early, short to mid-tall; stem white, strong;
spike awnleted, clavare, dense, erect; glumes glabrous, yellowizh white, short,
wide; shoulders wide, obligue (o square, boaks wide, obiuse, 0.5 mm. long ; awnlets
geveral, 5 to 20 mm. long ; kernels white, mid-long to long, soft, ovate; germ mid-
sized : erease wide, decp; cheeks angniar; brush small, short.

The kernels of Currawa #re softer than those of Baart, the spring variety most
extensively grown in central Washingron. It is resistant to powdery mildew.

History —According to Seott (/84), Cnrvawa (G, L 49821 (reg. 2521 wus hred
by H. Pye, at Duokie Agricultural College, Victoria, Australin, by Cressing an
unuamed hybrid between Northern Champion and Uretan with Little Club.
Cretun is a dnritm wheat.  Currawa (P 1. 3210583 was first introduced into the
United Stares by the United States Department of Agricnltare from Vietoria,
Augtralia, in 1916, It was tested at sovoral experiment stutions in the wesfern
part of the United States aud was distribufed from the experiment station at
Watervilte, Wash., in 1928,

Distrivution—Bsthnated area in 139, 6,258 acres, grown in cenral Washingion,

FILORAW {TIHOMPSON (TR}

Deseription—Plant spring habit, midseason, mid-tall, stem white, strong;
spike nwnleted, cluvite, deuse, evect; glomes glibrous, whire to yellowish, shovt,
wide; shoulders mid-wide to wide, e fe elevated; beaks nartew, acnte,
0.5 to 1 mm. long; awnlets severil 8 to 40 mm. long; kernels white, mid-long to
long, soft, ovate, distinetly bnped; geem mid-wized § erease id-wide, mid-deap
to decp, pitted ; eleeks rounded ; brush Inrge, mid-long to long,

This variety is very stmbar to Surprise, bur differs prineipnily in being earlier
and shorter and in having more pumerous and longer nwplets and longer and
humped kernols,

Hisfory—Hugh A. Crawford, Kupu, Calif., ohtained Pileraw {C. L a0l {reg.
29) from a neighhor who seid he had notieed an nausual stool of wheal near an
unfregmuented road and who cub it when vipe and started experimenting with
it. Mr. (‘rawford bought the original seed in 1413 and inercased it unfil in 1917
he had 260 acres growing at Winters, Caulif. He named it Pileraw Enormous
and distributed it

Distribution.—Estimated area in 1030, 26,743 acres, grown in Washington,
California, and Oregon.

Synongyms~—Pileraw Enormous, Thompson, Thompson (lub, White Hussian.

RICK,

Deseription—Piant winter Iabit, very early (except in Novtherss States),
short to mid-tnll; stem white, mig-strong; spike awnleterd, fusiform, dense,
ercet ; glumes giibrons, white, short to mid-long, narrow to mid-wide: shoulders
narrew, obiique to slightly elevitted ; beaks obtuse, 0.5 to 1 mm. long: awnlets
few, 2 to 15 mm. long; kernels pale rved, short to mid-long, soft, ovite: germ
smiall 1o mid-sized; orease mid-wide, shallow to wnid-decp; choeks angolar;
brush mid-gized, mid-long. Spikes, glumes, anil kernels of Rice are shown in
plate 11, 4.

The plants of Riee are of a palegreen ceolor as contrasted with the dark
green of most varieties. Tnder some conditions it appears to make a more
rapid growth in the spring. It beads about a week oarfier than Trumhall at
Columbia, Mo, bul when grown in the Northern Stufes, (hey head on about the
game dizte.

History—-The origin of Ttice (C. I, 57841 (reg. 30) is undetermined, alrhongh
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it is known to be an old variety in the United States. In 1883, it was first
reported as a “new variety tested by M. F. P, Mount Pleasant, Ontarfo County,
N. ¥." (134 p. 65%), and it also was mentioned in that year by €. 8. Plumb
(158, p. 310) in & paper entifled “The Whents of the World,” read at the
Batavia Institute

Rice ig very similar if not identical with the variety Zimmerman, which is
reporteil to have been originated abont 1837 near Frederick, Md., by Henry
Zimmerman who noticed three heads of singular appearance near {he edge of
one of his whent fields (112). References in literature show that it was widely
grown in Maryland, Virginia, and Pennsylvania aboat 1830, and fhat it was
an important variety in Kansas in the early nineties. In the South Central
States, the name Red May is applied to a variety apparently identieal with Rice.

Distribution.—Estimated aren in 1988, 40,149 acres, grown in Arkansas,
INinois, Kentocky, Missouri, North Cavolina, Tennessee, and West Yirginia.

Synawinns—Early May, BEarly Ricw, Little May, May, Red May, Red Rice,
White Rice,

EAULY PREMIUMS

Description.—Early Preminm is very similar to Rice in all taxonomic char
aciers, althongh it may be a day or two enrlier.

History—Enrly Premimm (C. I. 11858) wns selected from a field of “May”
wheat {probably Rice) on the farm of J. A. Houston, Platte County, Ma,, in
1924. It was found by the Missouri Agricultural Experviment Station, Colum-
bia, Mo., te be about 8 days earlier than such vavieties as Fulcasfer and WAS
Inereased and Qistributed in the fall of 1037 (T#).

Distribution —Lstimated aren in 1988, $6.070 aeres, grown in dMisscuri andg
Illinois,

Synonym.—Missouri Early Preminm.

LOVTHOUSE

Deseription~—Plant winter habit, midsenson, mid-tall; stem white, mid-strong;
gpike awnleted, fusiform, mid-dense, inclined: glomes glabhrous, white, mid-
long, mid-wide; shoulders waniing to narrow, obliqne; beaks wide, obfuse,
1 mm. long: awnlets several, § to 3¢ mnu lnng; kernels red, mid-long, soft,
ovite; gerin small; crease mid-wide, mid-deep; checks wsually anguniar; brush
smail, mid-loug.

There is some confnsion as fo the identity of this variety, It frequently
has been veforred to as white kerneled and offen is confused with the Kofod
variety,

Higtory—A wheat by the name of Lofthouse hag been grown in Uinh since
about 1830. The smmple from which were grown the plauts described ahove
was obhinined by the Nephi substation, Nephi, Utah. from the State agrieul-
tural experiment station at Logan in 1804 The origin of Lofthouse {C. I. 3275)
(reg. 32) eannot be accurately traced, and considerible confnsion exists as to
whether the variety originally was 2 white-kerneled or red-kerneled wheat.
According to J. B. Nelson, the variety become established in Utah from seed
distvibuted by a My, Lofthouse, # firmer ac Paradise, Utah, sbout 16 miles sonth
of Logan. 3Ir, Nelson states that in 1893 or 1894, In a conversiation with Mr.
Lofthouse regarding the host varietios of wheat for dry farming, he was told
that Mr. Lofthouse had reecived a simple of soft white winter whent from the
United States Depavtment of Agricnlture a year or fwo previotisty, which
bromised {o prodwce Targe rvields and was a good milling wheat. He stated
that he had snflicient seed on hand at fhat time fo sow a good acrenge,
that he was going to soll it to the dry farmers at market value, and that
he bad named the wheat Lofthouse, The whoat was hardy, standing the
winter hetter than other varieties, and soon became the most extensively
grown winter wheat in northern Utsh and southern Idaho.  Although the shove
statement shows that the whent orviginally was white kornelad, the whent
grown af Nephi, Ttiih, sinee 1004 is red Lerneled.

Distribution-  Fxtimated ares in 1089, 4,022 aeres, grown in Tsiho,
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Synonyms.—Winter Lo Salle, Winter Neilis, Winter La Salle ig thought
to be the name under which the whent Inter numed Lofthouse was sent to Utah
by the United States Depurtment of Agriculture.

LEaP

Desoription—Plant winter babit, early, mid-tall; stem white, mid-strong;
spike awnleted, fusiform, mid-dense to Jax, inclined to nodding, easily shattered;
glomes giabrous, rellowish white, mid-long, mid-wide;
shoulders mid-widde, obligue to sguare: beaks wide,
acute 0.5 mm. long; awnlets few, 3 to 10 mun. long:
kernels red, mid-long, soft, ovate; gerw small; erease
mid-wide to wide, mid-deep; cheeks usually angular;
brash small, mig-long. Spikes, glumes, and kernels
of Leap wheat are shown in plate 11, B, Leap is re-
sistunt to loose smut.

History.—Teap {(C. 1. 4823) (reg. 35) is reported
to have originated from a single plant foumdl in a
fleld of Mediterranean by a son of J. 8 FLeap, of
Virginia. From the five heads pathered in 1901, Mr.
Leap increased the wheat until 1903, when he threshed
190 bushels grown from 10 bushels of seed. T. W.
Woad & Sons, secdsmnen, of Riclunend, Vi, first dis-
tributed the variety as Leap's Prolific. General dis-
tributionr of the wbeat started about 197, and it
since has beeome very popular {133, p. 44).

Frevra 23.—Distribution  Distribution,—Estimated srea in 1939, 669,509 peres,

of Leap wheat in 1933 grown in 12 States, as shown In figure 23,

Estimated arven, 069,508  Synonyms—Hastings Prolific, Leap’s Prolifie,

acres, Wonds Prolifie, Woolf,

LEAPLARD

Deseription—Leapland is similar to Leap in appearance except in having
awnlets, seversl, 3 to 25 mm. long, and in being taller and more uniform.
Its growth is more prostrate from spring seeding, but from fall seeding it
appears to muke & more rapid growth early in the spring and has produced
higher yields than Leap in Maryland

History—Leapland {C. L. 11762} wasg the best Jine developed from 2000
spaced piants of Leap grown at the Maryland Agricultural Experiment Sta-
tion, College Park, Md., in 1924 It was distributed to farmers in 1032,

Distribufion—Estimated aven in 1938, 4,736 nores, grown in Maryland and
Virginia,

WARASH

Description.—Plant winter hebit, midseason, mid-fall fo tall; stem white,
mid-strong to strong; spike awnleted, fusiform, lax, nodding; glumes glabrous,
white, mid-long, mid-wide; shoulders wide, squure; besks niid-wide, obtuse,
0.5 mm. long; awnlets severnl, 3 to 10 mm. loiy: kernels red, mnid-long, soft,
ovitte; germ mid-sized; crease mid-wide, mid-deep; cheelts rounded to angular;
brush mid-sized, mid-long. $pikes, glomes, and kernels of Wabash sre shown
in plate 12, 4.

Wabash is very resistent to leaf rust in the mature plant stage nnd to many
races in the seedling stage. It iz also resistant to mosale but is susceptible ta
flag smut and Inose smut,

History—Wabash {C. I 11384) (reg. 324) was selected from C. I 5308 {n
cooperafive investigations at the Purdue Universify Agricultural Experiment
Station. 0. I 5308 originated from 2 single hend received by the Division
of Cereal Crops an¢d Disenses, Bureau of Plant Industry, United Stutes Depart-
ment of Agriculture, from the Missouri Agricultura]l Experiment Station in
1918. This head apparently was frowm & natural hybrld between Fultz and
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an unknown varlety, as its progeny segregated for leal rust resistunce, chaft
color, aund other characters. A number of leaf-rust-resisiant selections were
made from it. The one named Wabash was last selected in 1924 and was
carrled in early tests a5 €. L 5308-Wh—1-3-1. Tt has been a high yiekling
strain and was approved for distribution in the fall of 1938 by the Indinna
and Illineis Agricuitural Experiment Stations.

Distrivution—Bstimated area in 1939, 649 acres, grown in Illinois and Indiana.

Synonym.—Aceession 83.

CLARKAN

Description—Plant winter habit, midseason, mid-tall; stem white, mid-strong;
spike awnleted, obleng-fusiform, mid-dense, inclined; glumes glabrous, white,
sonietimes with faint black stripes, mid-long, mid-
wide; shoulders mid-wide to wide, oblique to sguare;
heaks wide, obtuse, 0.5 mm. long; awnlets few, 1 to 8
mm, long; kernels red, mid-long, soft, elliptical; germ
mid-sized; crease mid-wide, mid-deep; cheeks
rounded ; brush mid-sized, short to mid-tong. Spikes,
glumes, amd kernels of Clarkun are shown in plate
12, B,

Cluarkan is moderately resistant to fug smut but is
B susceptible to mosaic and very susceptible to locse
Fieurg 24, —Distribution  gmut'and bunt. The grain of Clackan is of unusually

of (Mlarkan wheat in high test weight.

1939. Iistimated aren, History—Clavkan {C. I. $858} {reg. 318} was de-

144,565 geves. veloped by a private whoat breeder, Earl G. Clark,

of Bediwick, Kuns., from a natueal hybrid found in n
field of Blackhull in 1916. It probably was i Binckhull X Harvest Queen eross.
Clarkan resulted from a plant selected in 1021 and wis Hrat known us Clurk's
No, 40. The variety was tested by the Kansas Agricultural Experiment Sn-
tion and was not distributed by Mr. Clark until
193+ when it was recommended by that station
for growing in eastern Kansus. It wus registered
as an improved variofy in 1935 (43).

Distribution-—Estimated aren in 1939, 14 565
acres, grown in Kunsas, Okinhoma, Missouri, and
Illinols, us shown in figure 24,

Syronyge—Chirk’'s No. 40,

HARVESNT QUEEN

Deseription—DPlant winter hubit, midseason,
tall; stem white, strong; spike nwnleted, oblong,
dense, erect to inclined; ghimes glabrous, white,
mid-long, mid-wide; shoulders wide, oblique fo
Squate; beaks wide, obtuse, 05 wn. long; awnlets
few, 3 to 10 nin. lang ; kernels duli red, mid-tong,
soft, ovate; germ midswized; crease mid-wide TPigus 25.—Digtribution of
to wide, mid-deep; cheeks rounded: brush mid- Harvesl Queen whett in
sized, mid-long, 1050 Iistinted  areu,

Harvest Queen is distinet in hiving titll, bright, 17709248 neres,
strong straw and a thick oblong spike, Spikes,
slunmes, and kernels of this variety are shown in plate 13, .

HHistorg—The history of Harvest Queen {C. L 5314) {reg. 3%} is not definitely
known. 'The name “Harvest Queen” was used carly for a white wheat, but
this use appavently has been discoutinuged. The earlier names undder which the
whent descrited above was known were Black Sen and Hed Cross. The name
Hurvest Queen is claimed by BE. 8, Murshall, of De Sotn, Kuns, to have heen
appiied to the varviely by him. He solested a tall, promising stoel of the whest
from some other variety in 1885, inereased it in 1896, aml namod it in 1897,

Distribulion—The ostimnted area of Harvest Queen deereased from 1,007,600
neres in 1919 to 177,923 acres in 1999, The latter acreage was grown in six
States, as shown in fgure 25,
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A Wabash and B, Qavkan wheats : Spikes and glames mtura) stze; kevnols 0 3,
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Bynonyms—Black Seq, Canadian, Canadian Fife, Golden Van, Imported Scoteh,
Italing Wonder, Kansas Queen. May Queen, New 100, Oregon Red, Prairie
Queen, Prizetaker, Red Cross, Sualzer's Prizetaker, Virginin Reel, Winter Quesn,

PROSTPERIUY

Deseription—Flant wintey lmbit, midsenson, mid-tali; stem glaucous when
green, wiite, strong, conrse; spike awnlered, Iincnr-cllong, broad, mid-dense,
novfding ;. glumes ghabrons, white, wid-long, wide: zhoulders wide, oblique o
square ; beaks wide, pbhyuse, 1 mm. long; awnlels few, 3 to 3 o long, kernels
vedd, mid-long, soff, ovate; germ mid-sized ; crease wide, deep: cheeks angulars
brosh mid-sized, mid-long.

This variety is marked by its broad, nodding spike nnd the very glaueous
appearinee of the enlive plant while Linmaiure.

History—Prosperity {1 53801 {rex. 40} was orviginated by A, N. Jobpes, of
Newurk, Wavne ¢ounty, N. Y. dr Jones first ¢ailed it No. & but later named
it American Bronzo,® 1t was first advertised and distributed in 1830 by Peter
Henderson & Co.. seedsmen, of New York City, and was «aid by them to be the
result of a cross between Martin and Fultz {1684). The name “Prosperity”
sinie into use for the vaviety gboutr 18 (13), The origin of the nzme is
undetermined, bur the vaviety is now grown move widely as Prosperity than
a9 Americnn Bropze, and as the former is o more dexirabie name jt is here
b

DHstribution.—Estimated area in 1939, 16214 acres, grows in Illincis gand
Missouri.

Synongpns—American Bronze, Duteh, Hwmulred 3Mark, Internntional No, 8,
Invineibie, Michizao Hed, Noo 8, Red Vielory, Silver Chadf, Twentieth Century,
Zinn's Golden.

FORW AR

Deseription—Diant winter habit, midsesson, mid-tall; stem white, mid-
stroitg ;. spike awnicted, oblong-fusiform, mid-dense, inclined; zlumes glabrous,
white, mid-Tong, mid-wide; shoulders obiigue to
sqitatee ; heaks wide, obinsge, 0.2 mm, long; awn-
lets tew, § to 15 1am. long, sometimes oearved;
kernels rod, mid-long, soft, eiliptical: gorm neigd-
sided ; cronse mid-wide, deep; choeks ansuinr g
brogh mid-sized, mid-long,  Bpikes, glumes, ned
kernels of Forward are shown in plate 13, 2.

Forward differs from Prosperity in being
earlier und in having shorter healis and longer
awnlets, sometimes incurved.,  Ir is rosistant to
sever:dal rwees nf oose smut.

Historg—Forward (G L G0 {reg. 413 was
originnted by the departmoent of plant breeding
of the Cornell University Agricultoend Fxperi-
ment Station, Ithaen, N, Y., in cooperation
with the Division of Cerei] Crops minl Disessos,
Burean of DHant Iudusiry, Usiied Slbes {e-
partment of Agriculture,  During the experi-
mental stoges i was kaown as Cornell Selee-  Ievke  26.—Distribation  of
tion 123-32.  Concerging the varioty, Docror Forward wheat in 1490305, Ea-
Love, who way in charge of the canperstive ex- tinmbted areq, 320,179 acres
peritents at Cornell, wrole as follows ) ¥

“The Forward is a white chafl. heardiess, red-kerneled wheat selogted out
of a commerciol ot of IPuteaster and under test bas proved 1o Le winter hardy
and 2 good yielder. [t has ouiyiclded Fulcaster and biels fair fo be one of
out hest red-kerneled sorts.”

forward is overy different from VPaleaster feoam which it wuag selected and
nuiy have beett & mixoure or the rexult of a nafural eross,

B Peinted lotterbesds of dr. Junes.
1 Lorresponddence of the Division of Cereal Craps aned Pisensos dated Mapel 1%, 1921,
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Forward was first distribuied for commercinl growing in New York in the
fall of 1820,

Distribution.—The estimated area in 1039, 320,170 seres, grown in 12 States,
&s shown in figure 26.

YALPRIZE

Deseription—Plant winter habit, midseuson, mid-tall; stem white and purple,
strong ; spike awnleted, clavate, deuse, erect; giunes ghibrous, white, mid-Iong,
mid-wide; shouiders mid-wide, oblique to rounded, keels tend to inenrve; heaks
wide, obtuse, 0.5 to 1 mm. long; awnlets few, 8 to 12 mm, long ; kernels light
red, mid-long, soft, elliptical, broad and somewhat flattened ; germ Iarge; crease
wide, deep; cheeks angular; brush mid-sized. mid-long.

Higtory—Valprize (C. 1. 11339) is a selection from a cross between Valley
and Grandprize made in 1912, The final selection was made in 1920, It was
developed by the Cornell University Agricultural Experiment Station in ceopera-
tion with the Division of Cereal Crops and Disenses, Burean of Plant Industry,
Tnited States Department of Agriculture. Valprize was distributed to growers
in 1931

Distribution—Estimated area in 1930, 17,435 aeres, grown in New York and
Michigan.

RED} RUBSIAN

Deserviption—Plant winler habit, very tate, tall; stem white, coarse, strong;
spike awnleted, elavate, dense, crect to inclined ; zlumes glabrous, white, mid-
long, wide; shoulders mid-wide, oblique to sguare; keel incurved above; beaks
wide, obtuse, 1 mm. long; awnlets few, 1 to 10 mm. long; kernels red, mid-lony,
goft, ovate, sometimes broadly ovate: germ small to mid-sized ; crease wide,
deep; cheeks usunlly rounded; brush mid-sized, mid-tong to long.

History—Red Russiun {C. L 4500 ¢reg. 43} undoubtediy is nf English origin
and is, or is derived from, the old Squarehead wheat. The origin of the variety,
however, is undetermined. The name “Red Russinn” seenis to be used for the
variety only in the Pacific Northwest section of the United States. The
variety was infroduced intn the Palouse section of Washington about 1890
and has always been best known there under the name “Red Russian™ {87,
p. 3). Because of lack of winter hardiness, snsceptibility fo bunt, and poor
grain quality, the acreage of Red Russian is decrensing.

Distribution—The estimated area of Red Russinn decreased from 154,90
acres in 1818 to 11340 acres in 1838, The lafter ncreage was in Idaho, Wash-
ington, and Qregon,

Synonyms—Australian  Clab, German Red., Montawg  Degl, Red Walla,
Bquarchesd.

CANAWL

Deseription—Piant winter habit, midseason, mid-tall; stem purple and white,
mid-strung ; spike awnleted, fusiform, lax, fnelined tn nodding; glumes glabrous.
white, short, narrow fo mid-wide; shoulders wanting to narrew, obligne to
ronnded ; heaks niid-wide, obluse, 0.5 mm. long: awnlets few, 5 to 15 mm. ilong;
kernels red. short to mid-long, soft o semibard, ovate; germ mid-sized ; erease
narrow o mid-wide, mid-deep; eheeks rounded; brash mid-sized, mid-long.

The variety is very susceptible to loose smut,

Higtory—Canawn {C. I. 1183} (reg. 819) wis developed from 1 of 125 heads
selected In 1921 from 4 varicty enlled Canada Hybrid at the Agricultural Ex-
periment Stution. Morgantown, W. Va, (99}, It was earvied as 1-29-1123 until
1936, when it wix named and distribated.

Digtribution—Fstimated ares in 1038, 2428 neres, grown in West Yirginia.

FULHIO

Deseription—Plunt  wintor Tabit, midseason, mid-tail; stem purpde, mid-
stroug spike awnleted, fusiform. mid-dense, inctined; ghunes glalhrons, white,
mid-long, mid-wide; shoniders mid-wide, round to gpunre; heaks mid-wide,
obtuse, 0.5 mm, long; awnlets few, 5 (o 15 mm. long; keruels ved, mid-long,
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4, Fultz and 8, Hedbart wheats: Spikes apd ghomes gainrgl size; Kernels 20 G
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soft, elliptical; germ mid-sized; crease mitl-wide, mid-deep; cheeks angular:
brosh mid-sized, mid-long,

History—Fulhio (C. 1 6999) (reg. 281) wus developed at the Ohiu Agri-
cultural Experiment Station (202) trom a plant selecied from Fultz, The
selection was mwade at Wooster, Ohio, in
1212, The variety has besn comtuercelnlly
grown in Ohio siuce 1920, [t wus first
distributed us Ohlo No. 127 and luter
named “Fulhio,” It wus registerved i§9)
as an improved variety in 1928, Its su-
perior characters are high yield, pood
tillering capacity, winter hardiness, fairty
stiff straw, and sotmewlit grester resist-
ance to loose smut than Fultg,

Distrivution —Estimuted aren in 1089,
868,743 acres, grown in seven States, as
skown in fipure 27.

Brongm,—0Ohio No, 127,

FULTZ

Description—Plant winter Linhil, mid-
season, mid-tall ; stem purple, mid-strong:  Fusrre 2T—Disrribntion of Fullia
spike nwnleted, fusiform-obleng, mid- wheat in 1989,  Estimnted aren,
dense, inclined; glumes glabrous, while, 868,743 acres,
mid-long, mid-wide; shoulders mid-wide,
oblique to square, beiks murrow tu mid-wirde, obtuse, .5 mwm, long: awnlets fow,
g to 15 mm. long; kernels prle red, nsually sHOvE, ovite; germ mid-siged ; erease
wsunlly mid-wide, shallow m niid-deep; cheeks rounded ra angular; hrush wid-
sized, mid-long. Spikes, glumes, wud kernels of this wheat are shown in plice
14, 1.

It is nlmost impossible to distingwish Fulhie, Trmmbull, and Ashlund frowm
Fultz.

Fultz does not appear pure for winter habit of growth, as sone plants in
it will hend from early spring sooding, while selections from it sueh as Ashland
and Trumbull are uniform for winter hahit,

History—The origin of Faltz {C. 1. 1023} (rer 48) wheat has heen recorded
hy Cavieton ({2, pp. 199-200), as
follows ;

I 1862, in Milflin Counly, Piu.,
Abraliin Fuliz, while passing
throngh  a fAeld of lancaster
wheat, which is an awned variety,
fonnl  three spikes of  awnless
wheat, Ie sewed the seed from
these =pikes rhe same year and
continued sowinge 0 Biegor amoant
each year until he obhtained suffi-
cienr seed ta distribute It protty
well over rthe conntey, [ soopy
became o well-marked aud popu-
Inr varicty ealled Fuiliz, from the
e of the hreeder, Tn 1871 (he
United Statos Depurtment of Ag-
riculfure distributed 200 hushels
ult rlae whodak for seas)”

Fioune 28.—listriburion of Falix wheat in Friwtribntion —~Bstinnited  aren
1935, Bstimaied area, 1,455,011 neres. in 1930, 1455.911 neres, grown in
17 Biates, ug shown in Agare 28,

Spnowgms—Ber Ban, Bluestem, Bluestem Fultz, Economy, Grains o Gaold,
Halver, Hickmuan, High Grade, Dlinois Rusiprost, Improved Eaglish, Iuoproved
Fulte, Jersey Fultz, Little Hed Jersey, MeKennon, New Leouomy, Nixon,
Ortnge Blossom, Perpetusted Fultz, Rousevell, Rust Proof, Shamrock, Slick-
head, Bnow, Tennessee Fults, Tipton Red, Winter Pearh.

40704212 g
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TREUMBULL

Degcriplion—Trumbull differs from Fultz in being pure for winter habit;
it is slightly taller and Iater, and has slighfly streager and less purple stenms.
It is resistant to several races of loose smut,

History.—Trumbull {{. I 5657} (reg. B0} was developed at the Ohio Agri-
cultura] Bxperiment Station, Wooster, Ohio, from a plant selected from Faltz.
The selection was grown at the Ohie Agricuitural Bx-
periment Station as early as 1908. After § years of ex-
periments with the variety at Wooster, C. G, Williams
wrote as follows regarding it:

“The othor new introduction is the Trumbull, a pure-
line selection of the Fultz. Wherever the Fuitz wheat
is found sacisfactory, the Trumbull shonid suceeed. It
may be expected to yield 2 to 4 hushels per acre more
than the Fultz. It possesses the guality of all pure
fines—greater nniformity than the buik seed, is fuir in
brend making, mmd among the good ones in siiffuess of
straw” {223, p. J66).

Bistribution—Estimated area in 1935, 1,255,464 neves,
grown in seven States, 4s shown in figure 24,

Fioure 20.—Distribu- ASELAND

tion of Trumbull

“fhmlt in 1039, Es- Description—Aecording to the Kentucky Agricultural

tl!ile‘ltf—‘ﬂ area, 1-  Experiment Stafion {73), “Ashiand is very similar in

285,404 acres. character to ordinary Fultz, It has the gond milling

gualities of Fuliz, and in addition ylelds better, with
better straw, and is fairly cesistant to scebh and otber diseases,” Ic resembles
Trumbull in winter habit.

History—aAshiand (C. L 6692} (veg. 49} was developed from a plant selected
from Fultz at the EKenfucky Agricultural Experiment Station, Lexington, Ky,
angd was distributed to favmers in 1910 and 1920

Distribution—Estimated area in 1929, 396 acres, grown in Kentucky.

FUOLTZO-MEDITERRANEAN

Degcription—Plant winter habit, midseason, mid-tall; stem purple, strong;
spike awnleted, clavitte, dense, erver, ensily shatteved ; glumes glabrous, white,
mid-long, mid-wide; shoulders wanting to narrow, onbligue ; beaks witde, obinse,
1 mm. long: awnlets several, 1 to 10 mm. long: kernels red, short to mid-long,
soft, oviate: germ mid-sized; crease narrow fon mid-wide, shallow to mid-deep;
checks nsually rounded ; brash mid-=ized, mid-long.

Fulézo-Mediterranean iz very distincet from Faliz in having very strong stems
and erect, dense, clavite spikes.

Fistory—The orvigin of Fultzo-Megditerranean (C. [ 4811} (reg. 51) is not
definitely known. Many syponyms are used for rhe variety, one of which may
be the original name. ‘The warlety was fivst distribored ax Faltzo-Mediterranean
by Everitt’s Q. K. Seed Stove, Indinnapolis, Ind., in 1888, The variety was
evidently named by that firm, and it is elaimed by them fo have originited from
a cross between Futtz ang Mediterranenn {89, p. 8y,

Fultzo-dMeditermsinenn shows na inlication of having heen derived from Moedi-
terrnneun, althongh it has many of the characters of Fuitz,

Distribution—Estimated aren in 1930, 7.713 neres, grown in Illnois, Indinna,
Michigan, Missouri. North Carolina, ail Virginia,

Synongms—DGurrhead. Ciuh, Clab Head, Columbia, Double Head, Duck Bill,
Early Oniario, Economy, Farmers 'ride, Flat Top, Four-Row Faliz. Iarper,
New Columbin, Scott's Squnrehead, Sguare Head, Square Top, Stub Head.

CARALA

Description.—Carala is very similar to Purplestraw excopt in having stronger
white stems and in giving higher yields, Tt is adapted for growing in the sume
areas a5 Purpiestraw,

History—t'orals (C. 1 12185 was seleeted from Alabama Bloestem, a strain
of the Purpiestraw variety, by the North Caroline Agriculiuvral Experiment
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Statlon In 1929 and was designated as Alabama Bluestem: 89 in enrly tests,
It was distributed to farmers in the fall of 1040,

Distribution—Distributed to farmers in the lower Pledmont and Coastal
Pl2in area of North Carolina in the fall of 1540,

Synonym.-—Alabama Bluestem 89.

REDH ART

Desgcription.—Plant spring intermediate habit, early to midseason, mid-tail;
stem white, strong; spike a whleted, fusiform, mid-dense, erect to inclined ; glumes
glabrous, white, mid-long to loug, narrow to
mid-wide; shoulders narrow, wanting to oh-
lique ; beaks narrow, obtuse, 1 mm. long; awn-
lets several, 5 to 20 mm, long; kernels red, mid-
long, soft fo semihard. eciliptical; germ midg-
sized; crease mid-wide, deep: cheeks angular;
hrush mid-sized, mid-long. Spikes, glumes, and
kernels of Reddluiet are shown in plate 14, B.

History.—Redhurt {C. 1. 8308) (reg. 28%) was
selected from the southern Flint or Red May
wheat by Coker's Pedigreed Sced Co., Hurrs-
ville, 8. Q. It was first distributed in 1921 Redbart wheat in 1039,
Redbart 3 (C. I. 11860} was developed from a Estimated aren, 276,442
cross betsween Redburt and a variety numed Heres,

Golden Chaff. Redhart 3, Rediurt 2 (C. L
12003}, and Redhurt 3 (C. L 12004) are reselections of the sume line and are
enrlier than Redhart.

Diatribution—Tstimated areq in 1039, 276,442 acres, grown in North ("arolina,
South Carolina, Georgia, Virginia, and Missouri, as shown in figure 30,

Synoenym,—Golden Grain,

HARDIRER

Deseription—Plant  intermoetinte habit, early to midseason, short to mid-
tall : stem white, strong; spike awnleted, fusiform to oblong, mid-dense, erect
to inciined: glomes glabrons, white, mid-long, nurrow; shoulders wnnting to
narrow, obligue: beaks mid-wide, obtuse, 1 mm. long; awnlets several, 5 to
20 mm. long; kernelg red, mid-long, semihari, ellipticai ; germ mid-sized ; crense
mid-wide, mid-deep: cherks rounded ; brush mid-sized, mid-long.

Hurdired is resistant to mildew and moderately resistant to leaf rust. It
has erect stiff straw whick is shorter than that of Purplestraw. The kernels
are semihard.

Hixtory—Hardired (C. 1. 12183) was developed by the Coker’s Pedigreed
Seed Co., Hartsville, 8. C., from n cross hetween Ently Red May and a selectinn
from Hope X Hussar made in 1032, by the Division of Cepenl Crops nmd
Disenses, Bureau of Plant Industry, United States Department of Agricuiture,
at Munhattan, Kuns. It was designated as Coker 39-3 until it was named and
distributed in the fall of 1940,

CAHLEY

Deseription.—Plant winter intermedinte habit, early, mid-tall; stem faintly
purple, mid-strong ; spike awnletw, fusiform, midulense, ereet; glumes glahrons,
white, mid-long, mid-wide: shouliders mill-wide, oblique to sqnare: benks wide,
obtuse, 0.5 mm. long; nwnlets few, 2 to 15 mm. long; kernels red, mid-long,
s0ft, ovate: germ mid-sized; crease mid-wide, mizl-leen; cheeks rounded to
angular: brush mid-sized, mid-long,

Oukley differs from Faltz in having an intermedinte habit, in being earlier,
and in having 4 more erect spike,

History.—The origin of Cmkley (. 1. (:401) (reg. 45) is undetermined. The
variety was grown by the Keatucky Agrienltowa! Experiment Station as enrly
as 1881 (91, p. 1/2). Tt way roported fo have been in high favor in Kentucky
in the Infe nineties and nlways rited well by millers.

Distribution—Estimated area in 1938, 657 acres, all in North ("arolinga.

Bynanyme.—Enrly Oukley, Bxtra Early Oakley, Neverfail, Norwood,
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FURPLESTEAW

Description—Plant spring intermedinte babit, early, mid-lall; stem purple,
mid-strong; spike awnlefed, fusiform, mid-dense, inclined to nodding; glumes
glabrous, white, short to mid-tong, mid-wide; shoulders narrow te mid-wide,
cblique te square; beaks wide, obtuse, 0.5 to 1 mm. long; awnlets several, 3 to
10 mm. long; kernels red, short to mid-long,
soft, ovate or suvmethnes nearly oval; germ
mid-sizetl ; crease mid-wide, sballow to mid-
deep; cheeks nsually rounded; brush small
to mid-sized, mid-long. DMate 15, B, shows
spikes, glomes, and kernels of this variety,

Higtory—The origin of Purplestraw (C. 1.
1915} (reg, 53) wheut is undetermined. It
is, howwever, one of the eariier varieties of
whent grown in the United States. Concern-

- its early culture, the following information
\ tiies been recorded by Edmugl Ruflin:

“I'rom 1822 to the present time the stme
. L kind of wheat has been cultivated, first known
Frouge 81.—Distribution of l'ut- g Aeuntnin Purplestraw and more lately

plestraw wheat in 1030, s gesignated Early Purplestraw” (176, p. 103},

thnated aren, 208083 acves. 1t has been an inportant wheat in the scath-

eastern United States for more than 125 years,

Distribulion—Estimuted aren in 1938, 208,035 acres, grown in eight Siates,
as shown in fignre 31.

Symonymms—Alnbumn Bluestem, Bluestem, BEurly Purplestraw, Grorgia Blue-
stem, Georgia Red, Mountain Parplestraw, Iipley.

BANFORD

Dogeriplion—Sanford is very similar to Purplestraw in plant and kernel
charncteristies, but is moderately resistant to leaf rust and has given higher
yields in tests at the Georgin Experiment Bhtitions.

Higtory—Snnford (C. 1. 12026) was developed in conperaiive investigations
of the Georgin Agricultural Experimeni Station ai Experiment, Ga., ind the
Division of Cevent {rops and Diseises, Burean of Plant Indastry, United States
Department of Aprienitwre. It is the result of backerossing leaf rust resistant
solections from Kanred X Purplestinw to Purplestraw twice. Two selections,
H204-1-2-3-3-3 and H284-1-2-3-3-5, which appeared to be identical in plant
characters, yielth, amd qualiry, were butked and inereased in 1940, The viriety
was named Sanford and distributed to Georgia farmers in the fali of 1940,

GABTA

Description—Qasta is similar te Purplestraw except in being later and hav-
ing a more winter habit of growth. It is a higher yielding wheat and more
resistunt to loose smut thian Porplestraw it Hxperiment, G

History.—According to Bledsoe (30), Gasta (C. I 11308) (reg. 268) was de-
veloped from a head selected from Purplestraw at the Goorgin Agricultural
Experiment Sintion, Experiment, Ga.  The selection wis muade in 1021 nad was
first distributed for commercial growing in 1931, It was registered (47} us an
improved variety in 1931 hecause of its higher siclds nnd grenter resistance to
loose smut as compared with Purplestraw.

Distridution.—Estimated aren in 1939, 8,426 acres, grown in Georgia and
Scuth Carolim.

FLINT {BED MAY)

Deatrription~—Plunt winter intermedinte habit, enrly fo midsenson, mitd-tall;
stem purple, mid-strong; spike swnleted, oblong, dense, evect; glumes glihrous,
white, mid-long, mid-wite; shonlders nnrrow, oblique to squars ; beanks mid-wide,
ahtuse, 0.5 te 1 mm. long; awnlets few, 2 to 40 mm. long; kernels pide red, short
te mid-long, soft, uvate; germ smull; crense mid-wide, mid-deep; cheeks angular
to ronnded: brush mid-sized, mid-long,  Spikes, glhimes, and kernels of Fling
wheat are shown in pliafe 15, A,

History—The origin of Flint (C. 1. 6307} (reg 47) whent is nndetermined.
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It iz known to be an old wheat of the eastern United States. The early names
for the variety and the literature concerning them are very confusing. A White
Flint, clalmed fe have been introduced from Spain in 1814 (97, p. 21%), which
became widely grown in the Eastern States from 1830 to 1850, was described
by Harmon as awnless, with white glumes and hard white kernels. There seerns
to be no winter wheat of that deseription uow grown, and the Flint wheat now
in cuttivation undoubtedly has red kernels, us deseribed above, and is similar to
wheat known ns Little Red May, Barly Moy, and Rappahaapock. These are
all old names in American wheat litersture.
Littlé Red May is listed by Killebrew (28,
p. 86} as a varviety of the above description
whichk “was brought into Tennessee by Joseph
Tacobs from Missouri, no deubt having been
taken there from Kentucky or Virginia, It
had, however, improved by its visit, and is a
very prolific and, in some sections, a4 very pop-
nlar variefy.” The names Littile Red Muy,
Litile Red, Little May, May, and Red May
are still in use for this vuariety.

Enrty May was listed as # variety grown in - FigURe 32—Distribution of
Towa as early &5 1852 (77, p. 351) which later Flint whent in 1939, 1dsti-
became an important variety in that State muated urea, 134,849 acres,
(70, p. 518}, At least some of the wheat now
grown under that name js Flint, The same is true for Rappahannocek, which
also is now used as synonymous with Red May aand in 1875 was recorded us
synonymons with Michigan Amber (3). Mnuch of the Flint wheat now grown is
known as "“Red May" or “Little Jed.”

Distribution—Estimated #rea in 1939, 134,849 gcres, grown in seven Stautes,
as shown in figure 32

Synonyms.—BEarly May, Little May, Little Red, Little Red May, May,
Rappabannock, Red Davie, Red May.

HEUSTON

Deseription—Piant spring habit, early to midseason, mid-tall; stem faintly
purple, mid-strong: spike awunleted, oblong, dense, erect, easily shatiered;
glumes glabrous, white, mid-long, mid-wide; shoulders wunting to »arrow,
cbligue; beaks narrow, obtuse, 1 to 1.5 mm, ioug; awalets several, 3 to 10
mm, long; kernels red, short, soft to semihard, broadly ovate; germ mid-sized;
erease mid-wide, shallow to mid-deep, usually pitted; cheeks vounded; brush
small, mid-long, sometimes eollared,

s This is one of the few soft red spring-wheat varieties grown in the TUnited
tates.

Hiztory.—According to 8. L. Willinms, of the Bogene Mill & Elevator Co.,
Eugene, Qreg., Huston (C. I 5208) {reg. &) was introduced in the vieinity of
Eugene in 1876 by & Mr, Beishaw, who obtiined g sample of the wheat at the
Centennigl Exposition, where it was on exbibition as Bulgarian Red Spring. He
sowed the few kernels in his garden and in this way obtained sufficient seed
to sow 5 aeres. His land wis low and heuvy, however, and the wheat did not
prove satisfactory, so he gave the seed to & Mr. Huston living 16 miles west
on the hill 1ands, who grew it with splendid suecess and
the whent came to be known as Hustomn.

Digteibntion.—Estimuted aren in 1939, 12450 ncres,
grown in western Oregon,

Synonyma—Bulgarian, Early Wonder, Little Red,
Ninety-Day, Red Spring, Swamp,

Fraueg  33.--—Distribu- ALTON (GHIRKA WINTER)
- tion of Aiion wheat
in 1930, Bstimated Description.—Plant winter habit, midsenson, mid-
area, 140,705 aeres. tall; stem white, weak to mid-strong; spike awnleted,
fusiform, mid-dense, inciined; giumes glabrous, white,
mid-long, mid-wide; shoulders mid-wide, obligue to square; benks wide, acute,
1 mm. long; awalets few, 3 to 10 mm. long; kernels red, short to mid-long, hazd.
ovate; germ very small; crease narrow to mid-wide, shallow; cheeks rounded;
brush mid-sized, mid-Iong.
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History—Alton (C. 1. 1438) (reg. 53) was introduced by the United States
Department of Agriculfure (2718) as Ghivka Winter in December 1900 from
Altongu, near Melitopol in northern Taurida, Russia (P. 1. 5637)}. It was one of
a large number of whest varieties introduced by M. A. Carleton, Department
cerenlist, who went to Russia and Siberia in 1898 and again in 1800 for the
purpose of ghiaining cereal varvisties.

The name Alton was substituted for Ghirka Winter to avoid confusion with
the variety of spring whent known as Ghirka Spring. The name Alton is derived
from Altonau, the originsl source of the seed.

Distribulion~Kstimated srea in 1939, 140,705 asecres, grown in Oklahoma.
Colorade, end Texas, as shown in fgure 33.

Synonyres—Ghirkn Winter, Smouth Head.

BEWTOLE

Description—Newtark is similar to Alton except for being more plaucous
and in having slightly longer awnlets and shorter kernels. It is high yielding,
more resistant to shattering than Turkey, and equs! in quality for bread making.
Spikes, glumes, and kernels ave shown in plate 18, 4.

History.—Newturk {C. I. 6935} (reg. 245) was developed in cooperative experi-
ments of the Division of Ceresl Crous and Disenses, Burean of Plant Industry,
United States Department of Agriculture, and the Orvegon and Montana Agrieul-
tural Experiment Stations, It is the resulf of a cross befween Newion {a selec-
tion of Alton) and Turkey, made in 1916 at Moro, Oreg. Selections of this
cross were sent to the Judith Basin Branch Station, Moconsin, Moeat., in 1920
One of these selections (166B-1-8) proved most promising znd was named
Newturk. Seed of the Newturk variety was distributed for commereial growing
in 1926 when it was vegistered {49) as an improved
variety. Its superior characters are good yield and
quality and resistunce to shattering.

Digtribytion ~~Istimated arvea in 19389, 49470 acres,
grown in Meontana.

Snonym—BReardless Turlkey.

RIDIT

Deseription—Plant winter habit, midseason, mid-
FiGURe 34— Distribu- tall; stem white, mid-strong ; spike awnleted, fusiform,
tion of Ridit wheat wmid-denss, inclined glumes glabrous, white, mid-long.
in 1039, Tstimated Barrow {o mid-wide; shoulders mid-wide, oblique to
ares, 132,526 acres. SQuitre; beaks mid-wide, acute, 1 mum, long; awnlets
few, 3 to 12 mm. long; kernels red, mid-long, bard,

elliptical; germ mid-sized ; crease mid-wide, mid-deep ; cheeks angular ; brush mid-
sized, mid-long. 8pikes, glumes, and kernels of Ridit are shown in plate 18, B.

History—Ridit (1. I 6703) (reg. 248} was developed from a cross between
Turkey and Florence made in 1815 at the Washington Agri-
enltural Exporiment Stution, Pullman, Wash, A selection
made in 1918 resulted in the Ridit varicty., It was digtrib-
uted for commercinl growing in Washington in 1928 and was
registered (49) as an nproved variety in 1926, The supe-
rior chuaracters are resistunt fo many races of bunt ang to
shattering,

Distrilition.—Estimated area in 1939, 132,526 neres, grown
in Washington, Idaho, Montana, ang Oregon, as showsn in
figure 24. Feore 38.—Dis-

Synonyms~Selection €, Smntless, tribution of

Purkef whent
DURKOEF in 1939, Esti-
mated area,

Degeription—Plant winter habit, midseagon, mid-tafl te 365,647 acres.
tail; stem white, mid-strong; spike awnleted, fusiform, mid-
flense, nodding; glumes glabrous, white, short, wide; shoulders wide, oblique to
square | benks mid-wide, obtnse, 1 mm. long; awnlets several, 5 to 25 mm. long;
kernels red, short to mid-long, semihard to havd, ovate fo eliiptical; Lerm mid-
sized; erease mid-wide, mil-deep: cheeks vounded; hrush mid-sized, mid-long,
Spiles, glumes, and kernels of Purkof wre shown in plate 17, A,
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A, Newturk il &2, Ridit wheats:  Spikes and glumes matural size;
keruels X 3.
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A, Purkoef and B, Chietlkan wheats: Spikes wnd glnnes natural gize; keroels > 8.
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History—Purkof {C. I 8381} (reg. 263) was produced from a hybrid between
Michigan Amber and Malakof made in 1512, and last selected in 1915, at the
Purdue University Agricnltural Experiment Station. It was distributed shout
1824 and registered {&4) as an improved variety in 1028, Its superior charae-
ters are high yield, outstanding winter bardiness, resistunce to shattering,
and some resistance to loaf rust,

Distribution.—Estimated avea in 1039, 355,647 Beres, grown in five States, as
shown in figuve 353,

CHIEFKAN

Description.—Plant winter habit, midseason, mid-tall; stem white, mid-strong;
spike awnleted, fusiform-oblong, inid-dense to lax, inclined; glumes glubrous,
white, usually with black strenks, mid-long, mid-wide; shoulders mid-wide,
obligue to square; beaks wide, obtuse, 0.5 mm. long; awnlets several, 3 to 15
mm. iong, partly incurved; kernels red, mid-loag, hard, ovate te elliptieal; germ
mid-sized ; creage mid-witle, mid-deep; ehecks angular; brash mid-sized, mid-long.
Kernels of Ghiefkan usnally sway-backed, i, & have a de-
pression on the biack midway between the brush ind germ.
3pikes, glunes, and kernels of Chiefltan are shown in JHate
17, B.

Chiefkan is moderafely resistant to leaf and stem rust
it Is very susceptible to Inose stut and bunt, Tt hasg a
high test weight and has given good yields during the brief
period since it was first distributed. It differs in bread-
baking characteristics from typical hard red winter wheat
and is generally disliked by willers in the hard winter
wheat area, Kanhuil, a sister seleetion, differs from Chief-
kan in haviag longer, nurrower glumes, tniler straw, and
longer heads, in beilng later, and in giving lower yields, As
the small acreage of Kanhull is being replaced by Chiefkan
and the two are diffienlt to distinguish in the feild, the

Figure 36—Dis-
tribution of
Chiiefkan wheat
in 1988, BEsti-
mated aresq,

aereage reported ag Karhnil is inciuvded with Chiefkan. 478 219 ncres

History—Chiefkan (. 1. 11754} was bred by Earl 6.
Clark, of Sedgwick, Kans, who ziso develnped Blackhnll and Clarkan whests.
It is reported by him to be from a Blackhull ¥ soft wieut brybrid recrossed with
Superhard Blackhall {4})}. The first crosy wuas made in J914, The selection
which resulted in Chiefkan was made in 1926 and was first distributed in 1935,

Distribution—Estimated area in 1939, 479,219 uscres, grown in six Stutes, as
shown in figure 26.

Sinonyms.—Chiefton, Kanhull

MICHIKOF

Description.—Plant winter habit, midseason, mid-tal!; stem white, mid-strong;
spike awnleted, oblong, dense, erect to inclined: glumes glabrous, white, short,
mid-wide; shoulders mid-wide, square to elevated: heaks mid-wide, acute,
0.5 mun. long; awnlets several, 3 to 12 mm, long; kernels red, sliort, hard, ovate
with truncatfe tip; germ mid-sized ; crease mid-wide, mid-deep; cheeks rounding ;
brush mid-sized, mid-long, Spikes, giumes, and kernels of Miehikof are shown
in plate 18, A.

History—Michikof (C. I. 6560} {reg, 283} was developed {222} at the Purdue
University Agricultural Experiment Station from a eross made in 1912 between
Michigan Amber and Malakof The final selection was mude in 1415, and the
variety has been commercinily grown since about 1920, It was registered {47}
a5 an improved variety in 1928, its superior churitcters being high vield, winter
hardiness, and high test weight.

Distribution—BEstimated areu in 1939, 03,178 acres, grown iy Indiana, INineis,
and Ohio.

MMOBIDA

Description—Plunt winfer habit, midsensen, shorf te mid-tall: stem white,
strong; spike awnleted, oblong, dense, creet, easily shattered; glumes glabrous,
white, mid-long to long, narrow te mid-wide; shoulders narrew, oblique te square;
henks wide, obiuse, I mm. long; awnlets severanl, 5 to 25 mm. long; kernels
red, mid-long, semihard to havd; perm mid-sized: crense wide, mid-fieen: cheoks
rounded; brush mid-sized, mid-long. Spikes, plumes, and kernels of Mosida are
shown in plate i8, B,
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History~Mosida (C. I. 6388) (reg. 247) was produced fromn a eross made at
the Colorade Agricultural Experiment Station between Fultzo-Mediterranean
and Turkey in 1916. The segregating material was faken to the Idaho Agri-
cultnral Experiment Station, Moscow, Idnho, where the selection that is now
called Moslda was made in 1018, It was distribnted for commereial growing in
norchern Ednho in 19424 and registered (49) as an improved variety in 10286.
Its superior characters are good strength of straw and Ligh yield. This variety
is well adapted to the ent-over lands of northern Idaho but is not adapted in
areas where shatterlng is apt to oceur.

Distribution.—Estimmated area in 1939, 23,594 acres, grown in Idaho, Oregon,
Washington, and Montana.

Synonjym.—Beardless ‘Turkey.

RED ROLS

Degeription.—~—Plant spring habit, early, mid-tall; stem white, mid-sirong to
strong; spike awnless, fusiform, mid-dense, erect; glumes glabrous, white to
yellowish, mid-long, mid-wide; shoulders wide, obligne to square; beaks wide,
acuie (.5 mm, long, sometimes nearly wanting; apieal awnlets usually wanting:
kernels red, wsually short, hard, oval te ovafe, with truncate tip; germ mid-
sized; crease mid-wide to wide, mid-deep to deep; cheeks angular: brush mid-
aized, short.

This variety has several types of plants. In the northern spring-wheat sec-
tions of the United States lled Bobs his proved very susceptible to stem rust.

Higtory—Ited Bobs (C. I, 6258) (reg. 58) wus originated from a head selection
made in a field of Bobs wheat by Beager Wheeler in 1910 at Maple Grove Farm,
Rosthern, Saskatchewan, Canada. It was dislributed for the first time in 1M8
and its history was recorded the following year by My, Burns in the Nutional
Alfalfa Journal (37). A fuller history of this variety has been recorded by
Buller (33, pp. 263-275). It is evidently the rcsult of a natural fleld hybrid
between Bobs and a red-Kermceled variety. Early Triumph, a seleetion made from
Red Robs by Seager Wheeler at Rosthern, Snskatchewan, is growu to a limited
extent in the Pacific Northwest, but as it is very similar to Red Bobs it is here
considered as & synonym.

Digirivution—Estimated avea in 1939, 9,703 ncres, grown in Montann, Idaho,
Washington, Colorade, and Orvegon.

Sonhin—Lurly Crinmpi.

SUPREME

Desoription.—Bupreme differs from Red Bobs in belug
taller and slightly later, in having lighter green leaves
and steris when young, and in being move uniform,
Fieurg 87-—Distri- Spikes, glumes, and kernels of Supreme are shown in

hution of Supreme Dlats 1% A

whent in 1939, Ks- History~—Snpreme (C, I 8026) {(reg. 257) is o selec-

timated aren, 114~ fon from Red Bobs made by Beager Wheeler at Rosthern,

018 acres. Saskatchewan, Cnneda. The variety has been grown

commerecially in Canada sinee 1922 and in Moentana since
1924, seed having been obtained by the Montana Agricultural Bxperiment Sta-
tion, Bozoman, Mont, in Mareh 1922, It wus registered in 1927 {54) as an
improved variety hecause it outyielded Mavquis in Montnuoa, is 4 to T days eurlier,
and has gtronger steins.

Digtribvulion—BEstimated aven in 1930, 110,018 aeres, grown in Montana, as
shown in figure 37.

MARQUIS

Description.—Plant spring habit, early to midseason, mid-tall; stem white,
mid-strong ; spike awnleted, fusiform, dense, ereet to inelined; glumes glabrous,
white to yellowish, short, wide; shoulders mid-wide to wide, usuoally squuave;
beaks wide, acate, 0.5 mm. Tong; awnlets few, 1 to 10 mm. long; Lkernels red,
short, hard, ovate, with tronente tip; gemn mid-sized; cronse wide, deep:
cheeks angwiar; brush mid-gized, mid-long. Spikes, glumes, and kernels are
shown in plate 19, B.

Higtory~—Marquis (C. I. 3041} (reg. 570 is of byhrid ovigin, having lwen
originated v the cerealists of the Dominion Donhnriment of Asvieulture at the
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L Alichikof and #2, Maosida wheats: Spikes and glumes untaral size; kernels X 4.
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B

4, Bupremoe and f. Macgiis wheats: Spikes and glomes nagueal stze: kernols X 3.
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Central Experimental Farm, Ottaw:n, Cannda. The crossing that resuited in
Marguis was done under the divection of Willinm Saunders, hut the credit is
due C. 1. Suunders for selecting, naming, testing, and distributing the variety.
He has given an account of its origin in the following words (174, pp. 118-120}):

“All the detitils in regard to the origin of Marquis are not available, but it is
one of the descendants of n cross between an early-ripening Indian wheat,
Hard Red Calentta (as female) and Red Fife (as male). The cross * * *
was made by Dr. A. P. Saunders, probably at the experimental farm st Agassiz,
jn the year 1892, 'The crossbred seeds, or their progeny, were transferred to
Ottawn, and when the writer of this report was appeinted in 198 to take charge
of the work of eereual breeding e miade a series of selections from the progeny
of all the erossbred wheats which had been produoced at Otfaws up to that time,
Some of these had beon named and ofthers were under numbers. Though they
had all been subjectod {0 n certain amouni nf selection, each of them consisted
of a mixtore of related types. In some ecases ull the types present were
similar. In other instuneces striking differences were observed. The grain

T
~f

A
+77

Ficurae 38.—Distribuiion of Marguis whent in Y. Estimated aresn,
3,224 8T acres.

whiclh hud deseended From the eross rofervesl o above wias foumd hy carefnl
study of individual plants {especially by applying the chewing test to agcertain
the gluten stremgth and probable bread-making viluel to be o mixture of
similar looking varicties which diffored gadlically in regard to pgluten guality.
One of the vurieties isolated from this misture was subsequently named Mac-
guis. Its high bread-making strenpgth and velor of Hour were demonsiricted
in the tosts made at Ottawas in the early months of 1907, and all the surplus
seed was at once sent to the [udian [ead Experimental Farm for propagation,

“It will be clearly seen from the above aveount that the guestion, ‘when
was Marguis whent originated” enn never be auswered, [0 eiune into existeuee
probably at Ottaws hetween the yeavs 18% and 1902 I remained, however,
mixed with other related sovts until (Iscovered by the writer in 1003, It was
first grown in a pure state in 1904, when o few geeds were sown in a sheltered
garden on the Cenfral Experipental Farm. Even then, however, its fine
qualities were only portly Wnown, nnd it wias nol il the cervenlist’s baking
tests of 1907 were complored that he deeided to send out this wheat for trial
in Saskatehewan.  [g suceess in the prairvie conntry was phenomenal.”

Mirguis whent was first sent te the Praivie Mrovinces of Canada in 10507,
where it was thoronghly testoid at experiment stations. At Indisn Head and
Rosthern, Saslkatehewan, aml i Brandon, Manituha, it very significantly out-
yielded all other varvieties. By 1911 the wvariety had become commerciully
established in Canadn,
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Attention was first attracted to Marquis wheat in the United Sintes through
its having won premiums at several expositions, Seed was introduced by the
United States Department of Agricalture in 1N2 and 1913, and the variety was
thoroughly tested at numerous experiment sfations in the spring-wheat sections.
These nu¢ other experiments, reported by Ball and Cliark (24, 25), proved the
varviety to be widely udupted. In the meantime, in consequence of much pub-
licity, a strong demand for seed arose. A considerable guantity was brought
inte the country for sowing in 19313, Juch larger guantities were imported in
1914, The importations of these 2 yenrs, with the seed home-grown in 1813,
were sufficient to sow about balf a million acres in 1914, Most of the Imporfed
seed wuy seld in Minnesoti, North Dakota, and Montana, Smaller quantities
were sold in other spring-wheat States. In this woy the Marquis variety became
widely distributed in & very short time. In 1919, only 7 years after its intro-
duction, it made up at least 60 percent, or nearly 12,000,000 acres, of the total
apring-wheat acreage of the TUnited States, For more than 15 yeanrs if was
the most extensively grown spring wheat. Pollowing the severe rust epidemice
of 1035, much of the acrenge of Margquis was ropinced by Thatcher.

Distribution—Estimated area in 1939, 3.224867 acres, grown in 22 Stntes,
as shown in figure 38.

APEX

Deyeripfion.—Plaut spring babif, midsceason, short to mid-rall; stem white,
mid-strong ; spike awnleted, fusiform, mid-deose, creet; glumes ginbrous, white,
short to mid-long, mid-wide; shoulders wide, oblique to rounded; henks wide,
obtuse, 0.5 to 1 mm. long, awalets several, 5 to 15 min. long; kernels red, short,
hard, ovate; germ mid-sized; crease narrow to mid-wide, mid-deep: cheeks
rounded ; brush mid-sized. mid-long.

Apex is resistant to stom rust and loose smur and to some races of bunt,
Itz bread-making guality is satisfacrovy.

Historyg.—Apex {(". L 116368} {rer. 320} was developed from a eross between an
Py plant of H-HX{Margnis-Tumille X Kanred-Moraquis] and Marquis made in
1927 at the University of Saskatchewsan, Saskntoon, Saskatchewsan, Cnnada.
Murquis thus entered the paventage four times. Apex was relessed for com-
mereial growing in 1837 when about 1500 acres were grown in Saskatchewan.
It was registered as an improved variety in 1937 (44).

Distribulion —Estimated avenr In 1039, 637 acres, grown in Montana and
North Dakofa.

CAURET

Deseription—DPlant  spring habit, eurly, short {0 mid-tall; stem white,
slender, weak fo mid-stroug; spike swnleted, fusiform. mid-dense to lax. in-
clined., easify shatrered; ghinnes globrous, whire, long, narrow ; shonlders want-
ing to rounded; beaks narrow, acute, L mm. long; awnlets several, 3 to 15 mn.
longe; kernels red, short to mid-long, hard, olliptical; gernm large; crease nur-
row, mid-wide; ehepks rounded; brush small, midJong.

Garnet is rosistant to bant.  Partly beeause of its envly maswrity, it is not a
bigh yiclding varioty in the Unlted Reatex, and the nuatity of the grain is not
equal to that of Marguis,

History—Garnet {C. T §IRT) {reg. 260) war oviginated from a cross made at
Central Experimoenind Farm, Oriawn, Canada, in 1205, by (% 5 Sanaders and
was disiribnied for commercial prodoction in the Praivie Provisees of Oamuada
in the spring of 19206,

It veas registered 134) in 1028 breanse of its early matarity, good yield, nnd
strength of siraw,

The parenfage of Garnel has been recorded by Newnmn and Whiteside (137}
as follows:

Ladnga 1838 Iiedl Fife Onoga 1891 Gelinin

I*reston Torly g

Prosion A Iigs AL

Garnet
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Garnet was first grown at experiment stations in the United Stutes in 1925
and was first introdnced from Canida by commercial growers in about 1928,

Distrivution—DEstimated area in 1989, 4010 acres, grown in South Dakota,
Montang, Idahe, Maine, and Mivnesota.

MARQUILLO

Drestription —Plant spring habir, enrvly to midseason. short to mid-tall ; stem
white, mid-sirong tu strong; spike awnleted, fusiform, mid-dense, erecr; glumes
glabreus, white, sumetimes showing streaks of rown or hinck, mid-long, mid-
wide; shonlders mid-wide, ronnled to elevated ; beaks wide, amte, 1 o 1.5 mim.
tong, awnlefs many, 5 to 25 mm. long; kerncls red, mid-leng to leng, hard,
ovate; germ livge; crease mid-deep; cheeks angular;
brush mid-farge, mid-tong, collared.

Marguille is resistant fo stem rust and mederatoly
resistunt to hessinn Hy. The grain produces a yel-
iowish flour and in that respect is tinlesirible. The
variety, as shown by Powers {160}, is not entircly
gtable. Bpikes, glumes, and kernels of Marguiile are
shown in plate 20, A.

flistory—Marguille (C. 1. 6887) (reg. 237) was
produced In cooperative experiments helween the
Minnesota Agrienitural Experiment Station und the
Division of Cereal Crops and Diseuses, Butean of
Plant Industey, United Suttes Department of Agri-  Figrse 39.-~-Distribmg-
cuifure, &t University Farm, St DPanl, Minn, It ig tion of Marquillo
the resnlt of a eross Letween Marguis and Inmillo wheat in 1938  BEsti-
durum made in 1914, The selection 111544, lnter mated aren, 143,608
named Marquille, was made in 1018 and was first dis- ACres,
tributed in 1928, It was registered in 1826 (49)
because it is stightly earlier than Marquis and moderittely resistant to stetn ruast,
has stronger stems, nnd under Minnesotu conditions gives higher yiolds,

Distrivution.—Estimated aven in 1980, 143,698 acres, grown in Minnesota,
South Dakota, North Dakota, Tuwa, and Wisconsin, as shown in figure 39.

Bynonym.—Minnesota No, 2902,

CAULEERS { NORDEQUGEN}

Description.—Plant spring habil, cavly to midscason; mid-tall to tgll; leaves
pubescent; stem white, mid-steong; spike awnleted, fusiform, mid-dense, erect,
easily shitttered; ghunes ghibrons, vollowish whire, mid-long, wide; shoulders
wite, oblinue to syuare; benks wide, obtuse, 0.5 mm. jong; awnlets several, 5 to 20
mm. long; kernels red, mid-loug, havd, efliptical ; germ mid-sized ; crease wide,
mid-decp: checks nugular; brash iarge, mid-long. Spikes, ginmes, and kernels
of Carleeds are shown in plate 21, 4.

Curigeds Is resistant to stem rust but susceptible to leaf rust. Ifs test
weight is somewhat low. The kornels appear to be somewhat softer than
those of the leading varieties of hard red spring whent, and, in commerceinl
tests, the glulen charncteristios are szid to be diffevent from those of the better
varietios,

History—The origin of Curleeds (C. T, 11801} is uncertain. It was developed
by Cirl Nordhongen, of Leeds, N. Duk., nnd distributed in 1938, Mr, Nord-
hongen states that he is not certnin regarding the exoct paventage, as he did
not make a record of his crosses, hut thinks it may be the result of Crossing
two selections from o Hope X Marquis bybrid and in turm crossing o selection
from this donble cress with Florence. 'he variety appeary to hiave the
resistance of Hope fp stem rust.

Digtribution—Estimnted area in 1039, 80,958 acres, grown in North Dakots,
South Dakota, Minnesota, and Mootans.

Sunonym.—Nordhougen,

THATCHER

Deseription—Plant spring hablt, early to mijdseason, short to mid-tall: stem
white, strong; spike awnieted, oblong to fusiform, mid-dense, erect; plumes
glabrous, white (with coffee-colared stains), short to midlong, mid-wide;
shouiders mid-wide, rounded to snire to elevafedd : beaks narrow, obtuse fo
acute, 0.0 fo 1 mm. long; awelets many, 5 to 20 mm. long, ineurved ; Xernels

40789842 7
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light red, sbort, hard, ovate; germ mid-sized; crense mid-wide, mid-deep;
cheeks angular; brush mid-sized to large, mid-loag. Splkes, glumes, and kernels
of Thatcher are shown in plate 20, B.

Thatcher is resistant to stem rust but is susceptible to leaf rust. It has a
short stiff straw and is resisiant to lodging. It has sirong gluten and is very
satisfactory for bread making.

Higtory—Thatcher (C. L 10003) (rer. 277) was developed in cooperative
experiments of the Minnesotn Agrienltural Experiment Station and the Division
of Cereal Crops and Diseases. Burean of Plant Industry, United States De-
partment of Agriculture, 1t is the result of a so-called double eross, i. e., from
a eross between a selection of Marquis > Iumiilo, and a selection of Marquis X

FicurE 40.—Distribution of Thatcher whent in 1530, Bstimated
urea, 5,024,641 acres.

Kanred made in 1921 st University Farm, St. Paul, Miun. The plant selection,
which resulted in Thatcher, was made in 1925 nnd was flrst grown in field
plots in 1929 (160). 1t was distributed for commercial growing and was
registered as an improved variety in 1034 (45).

Thutelier proved 1o be very resistant te stom rust in the severe epidemles of
19385 and 1937, and its acreage increased very rapidly both in the United States
und in Canadn, where it was officially approved for distribution in 1937.

Distribution—Estimated aren in the United Sfates in 1939, 5,524,631 noves,
grown In 13 States, as shown in figwe 40. It was estimated (18}) that
8,979,400 acres were grown in Canada in 1938

GREMT NORTHERN (THANDON 133)

Description.—Plant spring habir, midseason, mid-tall to tall; stem white, mid-
strong; spike awnleted, fusiform-oblong, mid-dense, inclined; glumes glabrous,
white, short, narrow; shoulders mid-wide, rounded to elevated: beaks narrow,
cbtuse, 1 mm Jonhg; awnlets several, § te 20 mm. long; kernels red, short to mid-
long, hard, ovate; germ small; erease mid-wide to wide, shallow ; cheeks angular;
brush mid-sized, mid-long.

Great Northern as commercially grown is a mixture of different types. It is
for the most part resistant to stem rost and contains &8 predominance of strains
resistant fo lenf rusf.

Higtory.—This variety (C. 1. 11937}, later called Great Northern, is believed to
have eseaped or to have been obtained from the Dominion Experimental Farm,
Brandon, Manitoba, ahout 1935 or 1936, It was incrensed by three growers, otie
an employee of the Great Northern Railwuy. Tt is apparently similar to, if not
identical with, a Hope X Marquis selection known as Brandon 123, although
pubestent glume types are in the originul increase, indicating that Reward was
an admixture or may have entered info the parentnge. A strain sold by the
New Day Seed Co., at Fargo, N. Dak., under the name Newmarq appears to be
identleal with Great Northern. The variety sold wnder the synonyms of New-
marq and Brandon 123 does not contnin the pubescent mixtura.

Distribution~—Estimiated aren in 1930, 11,608 acres, growa in North Dakota,
Minnesota, and Montana.

Synongms—Brandon 123, Newmarg, Northwestern.
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Marquillo and B, Thateher wheats: Spikkes and glumes vatoral size;
kernels X 3.
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A, Cavleeds and B, Renown whenis: Spikes and glames palintnl size
kernely > 3.
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POWIER

Desgeription.—Power is slightly shorter aud has 1 more crect spike than Bed
Fife, and the kernels are slightly shorter.

History—Power [(C. L 86%97) (reg. 59 was originated by James Holes, of Fargo,
N. Dalk., from a single plaut of Red Fite wheat fonnd growing fn an oat teld about
1885 (23, ¢ I1). Some of thix seed was obtained by J. B. Powcer, of Power,
N. Dak., who increased it and distributed it in Iarge guantities under the name
oif Power Fife. Thiz strain wns grown by fhe North Dakota Agrieulfural
Fxperiment Sfation and krown as *Station No. 66.7 A numnber of plant selec-
tions were made from it at the North Dakota Agrienltural Experiment Station
in 1892. One of these, known as “North Dakota No. 813" (C. I. 3697), has
been called Power mnd ig the strain now most coanmonly grown.  In experi-
ments at the Williston substation, Williston, N. Dak., it proved to be i high-
yiclding wheat for that section and seed was incveased and distributed in the
vicinity of that station about 1915.

Distribution—Esthnnted area in 1989, 1,017 acres, grown in North Dakota,

Synangmes —Power's Fife, Station No. 66.

LED FIFE

Beseription—Plant spring habit, midseason to late, tall; stem white, mid-
strong; spiks awnleted, fonsiforny, mid-dense to lax, evect to inclined; glumes
glabrous, white, wid-long, mid-wide; shoulders mid-wide, ohligue to square:
hestks narrow, aeate, 4.5 to 1 mm. loug; awnlets fow, 2 to 16 mm. long; kernels
red, short to mid-long, hard, ovabe; germ mid-sized ; erease wide, deep; cheeks
angular; brush mid-gized, nid-long.

This vaviety dilleps from Muorvguis in belng taller and luker, with kernets
slightly longer and more pointed.

History—Red Fife (C. 1. 33200 (reg. 5% wheat was introduced into the
United States from Galicia, by way of Germany, Scotlund, and Uanada,  Sev-
eral confiicting stories of its introduction have been written. The most au-
+hentic story is fhat, about 1842, David Fife, of Otonabee, Ontario, Canadg,
received a small sample of whent from 3 friend in Glasgow, Secotland. The
friend had obtuined the sample from o shipload of whent from the port of
Danzig in Germany, bhut xupposedly of Dussian origin,. Mr. Fife sowed the
wheat in the spring. but it proved ro he o winter wheat. A plant of spring
wheat developed, however, which wug saved and increaged. From it descended
the whent that beeime known as “Red Fife” throughont Canada.  The detnils
of this introduetion and several interesting tradifions concerning it have heen
fully recorded hy Buller (83, pp. 206—278). That the origilval seed of Red
Tife wheut prohably came from Galicin has been established by two other
idontienl introductions, one by the Chanadinn Depavtment of Agricultnre in
1904 (793, pp. 216-217) and another (. 1. 2463) by the United States Depart-
ment of Agriculture in the same year (23, p. 11},

The coltivation of Hed Fife wheat in the Unifed Btates dafes from 1880
when J. W. Clarke, &1 Wisconsin farmer, had an coxeellent crop (58).

Distrivation—The avea of Red Fite decreazed from 740,600 acres in 19110
to 2,854 aeres in 1939 In the lutter year it was reported in dMontana, North
Dakota, Senth Dakota, and Maine,

Synoupms—Cunadian Fife, Tife, Saslaatehewan Iife, Seotel Fife.

REROWN

Deseription—Plant spring habit, eavly ¢ midsenson, short to mid-tall; leaves
pubescent | stem purple, mid-strong; spike awnleted fusiform, mid-dense, erect;
glumes (glaucons and light green) glabrous, white, mid-long, mid-wide;
clionlders mid-wide to wide, ronnided ; heaks wide, acute, 0.0 mon long; awnlets
fow, 2 to 10 mm. long; kernels davk ved, shorf, hard, ovate; germ mid-sized;
crease mid-wide, mid-deop; cheeks romnded ; brosh mid-sized, mid-long. Spikes,
glumes, and kernels of Rewown ave shown in plate 21, B,

Ttenown is resistant to stem rust, bunt, pnd powdery mildew and is moderately
resistant to leaf rust,

igtoryp—Tenown (reg. 323} wag produced at the Dominlon Rnst Besearch
Litheratory, Winnipeg, Manitoba, from a vross between H—44 (n sister selection
of Heope) and Reward made in 1026, The selection {Rust Laboratory No. T16A)
(C. I. 1170, which was later named Tenown, was made in 1927, Abonf
(.000 aeres were grown in Cannda jn 1937, The seed relensed in 1937 was
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~of glightly inferior grain gqualily and higher in carotenoid content than most
bard red spring wheat varieties, but o reselection (Rust Laboratory T7i6-6)
(C. I 12947y made in 1932 was found in experimentul tests to be more satis-
facfory and wuas released in 1989, Renown was registered as an improved
variety in 1839 {45).

Distribution.—Estimated arer In 1939, 51,505 aeres, grown in Minnesota,
Montana, North Dakotr, and South Dakota.

RUBY

Deseription—Plant spring habit, early, shovt to mid-$all; stem purple, mid-
strong ; spike awnleted, oblong-fusiform, dense, evect; glumes glabrous, yellowish
white, short, mid-wide; shoulders wide, oblique fo sguure; bheaks wide, obtuse,
0.5 to 1 mm. long; awnlets several, 3 to 10 mm. long; kernels red, short, hard,
ovate; ger'm mid-sized fo large ; erease mid-wide 10 wide, shaliow to deep; cheeks
angular ; brush mid-sized, short.

Ruby differs from JMarguis prineipally in being nbout § days earlier and in
baving purple straw,

History—Ruby (C. 1. 8047} (veg. 65} was originafed by C. B. Saunders,
former Dominion cerealist, at the Ceniral Experimential Farm, Qttava, Ciunada,
and was distributed for the first time in 1917. The parentage of Ruby lins been
reécorded by Buller (35, p. 130) as follows:

Gehun {f) X Onega (m) W T, AMacoun, 1891,

I

Downy Riga (£) X Red Fife (m)..________C. E. Saunders, 1005.
i

Ruby

Digteivtetion —Rstimated aren in 1939 4,602 acres, grown in Minnesota,
North Dakota, South Dakota, Wiseonsin, Wyoming, nnd Utah.
Synonyns~—Disco, Golden.

REGENT

Description.—Plant spring habit, early to nidseason, mid-fall; stem purple,
mid-strong ; spike awnleted, obloug, mid-dense, inclined; glumes glabrous, white,
mid-long, mid-wide; shoulders narrow, wanting to oblique; beaks narrow, dcute,
0.5 mm. long; awnlefs few, 2 to 12 mm. long; kernels dark red, mid-lyng, hard,
ovate: germ small; crense wide, deep; cheeks angular; brush mid-sized, mid-
long.

Regent is resistant fo stem rnst, leaf rust, and bunt and, based on experi-
menta) tests, appears to be of high quality for bread making.

Higtory.—Itegent (C. I. 1186) {reg. 327) wns developed from a cross belween
H—44 and Rew:rd made in 19268 at the Dominion Rust Research Laboratory
at Winnipeg, Manitoba. Selection R. L. 975.1, which resnlted in Regent, was
made in 1932 (750}, It was first veleased in 1935, wien about 11,000 bushels
were distributed in Manitoba and eustern Saskatchewnn. IE was registered
as an improved varviety in 1939 (45},

Distribution—~-Grown in the United Srates mainly in expevimpental piots in
1939,

RITCHERER

Description.—Plant spring Imbif, milseason, mid-tall to tall; stem purple,
strong ; spike awnleted, oblong tn subclavate, mid-dense, erect; glumes glabrous,
vellowish white, short, wide; shoulders mid-wide, oblique to square; beaks
mid-wide, aente, 0.5 mm. long ; awnlets few, 3 to 10 mm. long; kernels red, short,
hard, ovate, with truneate tips; germ mid-gized; crease wide, mid-deep; cheeks
angular; brush mid-sized, mid-long,

Kitehener differs from Margnis in being faller and Jater and in having a
broader spike, purple straw, and a slightly longer aud more rectangular kernel,

Higtorp—Ri. yener (C. I. 4800) (reg. 66) was originated from 2 head selected
in a field of Marcuis by Seager Wheeler in 1911 at Maple Grove Farm, Rosthern,
Saskatebewan, Cannda. It was inerensed and tested for yield by Mr. Wheeler
for a period of 4 or 5 years and then distribnted (2271).

Digtribution.—Lstimated nrew in 1930, 2,671 weres, grown in Coloradao.
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CLIMAX

Description—TPlant winter habit, midseason to late, tall; stem white, mid-
strong; spike awsleted, lineav-fusiform, lux, nodding: glumes glabrous, white,
mid-long to long, mid-wide; shoulders wantiing to narvow, obligue; beaks wide,
obtuse, 1 mm. long; awnlets several, 3 to 15 mm. long; kernels red, mid-long to
long, soft, elliptical to ovate: germ mid-sized; crease mid-wide, nid-deep ; ¢heeks
usuaily rounded ; brush mid-sized, mid-long.

Climax is very distiuet becanse of ifs long, lax, tapering, and nodding spike,

History—The origiz of Climax (C. I. 620%) {reg. 87) is not definitely de-
termined. It is verr similar to the Celebruted K. B. No. 2 variety, differiug
only in having 2 more nodding spike. The Latter wheat was distributed by the
Enight & Bestwick Seed Co., Rochester, N. Y., who have given ifs history as
fallows:

“During the supmmer of 1898 we discovered growing in our field of Long
Bervy Clawson * * * a single hemd of wheat that showed gyualities dis-
tinctiy superior to ifs celebrated parent, * * * We spwed it i our {rial
grounds * * * called it our Celebrated K. B. Ng, 27 (117, p. #0).

Its distribution dares from 1002, aithongh it apparently did not hecome widely
grown. ‘This or a very similar wheat evidently was rather recently named
Jones Climax and distributed by Breritt's Q. K. Seed Store, Indianipotis, Ind.,
and the commercin) distribution of the variety was thus established. There
seems to he nmo evidence that A. N. Jones, of New York, who develuped several
varieties of wheat, ad anything to do with this variety.

Digtribution.—Estimated avex in 1939, 474 acres. grown in Indiava.

Synongms.—elebrted K. B. No. 2, Grecian, Jones Climax, K. B. No. 2,
Penasylvanin Srandird, Wilson, Wison Specinl,

REX

Description—Plant winter habit, eariy. short to mid-inil; stem: white, strong;
spike awnless, oblong, mid-dense, inclined: glumes giabrous, brown, short to
mid-iung, mid-wide fo wide: shoulders wide, ronnded to square; beaks wide,
obtuge, 1 mm. long; awnlete asmully wanting or 1 to 8 nun. lung; kerpols yellow-
ish white, short 1o mid-long, soft, oval: gevm mid-sined; ercase wide, mid-deen:
cheglks ronnded ; brnsk mid-sized, mid-long,  Spikes, glnmes,
antd kernels of Rex arve shown in plote 22, A4,

Rex ix resistant to some races of bunt ol iz very resist-
avt to lodaing and shatiering,  Grain of Rex grinds bgto
four with yery fine prrtivies.

History--Rex (O L 1KG3) (e 2701 was developed at
the Shermab Branch Bxperiment Siation, Moro, (heg., nand
the Pendieron Lraneh BExperimeni Stotion. Pendloton, Ureg.,
in copperarive experiments of (he (regon Ageienltural Bx- .
perimeni Blution ami the Division of Coreal Cropsand Dis~ pyqepe a1—Idis-

aser, Burenn of Mant Todustry, Unired Siates Department rribution of lex
of Agprieniture. It was gelected from i eross hetween White whent in 1488,
Odess=n and Uard Pederastion which was nude in 1921, The Estimated ared,
piant selection that resulted in Hex was made in 1926, It 870,150 acres
was found to earry the factors from White (dessa fuy ' * i
resistance to sore races of bunt.  Iowas relenswl for commercial growing in
1938 andl wias registered as ah bBapreved variety in 1934 (45).  Becanse of its
resistance fo lodging, shatreving, and some raees of bunt and its combination of
early matnrity and winter bardiness, 23 of which result in good rields, the
acreage of Rex has inereased rapidiy fn {he Paeilic NXovthwest,

Rex wag found not to be pure for plant height and a strain (Qex MI1Y pure
for the shorter and eaviier yne was inereased and distvibmied in the f3l]
of 1038

Distribution~Estimated area in 1030, 370158 acres, grown in Oregon, Wash-
ington, and Idahe, as shown in figare 41,

ABCO

Deseription—Plant winter habit, early, short; stem white, very strong; spike
awnless, clavate, dense, ereet; glumes glabrous, brown, short, wide; shoulders
wide, obligue to square; beaks wide, obtuse, 0.5 mm. long; awnlets wanting;
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kernels white, short to mid-long, semihard te hard, oval; germ mid-sized ; evease
wide, deep: cheeks angular; brush large, long.

History.—Arvco {C. I 8246) (reg. 285) resulted fromwm & cross hetween Arcadiun
and Hard Federation made at the Sherman Braneh Experiment Station, Moro,
Oreg., in 1919. Selections from the cross were included in u nnrsery grown
in cooperation with the county agricunltural agent at Pendleton, Oreg., duriug
thie years 1923 to 1928. At a meeting of furmers held at the nursery in 1926
it few heads of the wheat were picked for exmmination. These heads, later
identifie]l as Arco, were saved by A Pecavet, a farviser living near Pilot Rock,
Oreg., who increased the seed. After finding the variety early and fairly well
adapted to the dry-lamd conditions aroand Pilot Rock he @isivibuted seed.

Distribution—BEstimated avea in 1939 347 aeres, grown in Oregon and
Misgouri,

Buynonpym.—Pecavet.

DAWSOHN

Description—Plant winter habit, midseason, mid-tall; stem white, strong;
spike awnleted, linear-oblong, mid-dense, inclined ; giumes glabrous, light brown,
mid-long wide; shoulders wide, oblique to square; heaks mid-wide, obtuse, 0.5
mm. long; awulels several, 3 to 20 mum. long; kernels white, short to mid-long,
s0ft, nvate to oval; germ mid-sized to lavgoe:
ergiige mid-wide tn wide, mid-deep: ¢heeks nsa-
ally anguiar; brush mid-siged, mid-long,

Thewson ditfers from Goldeoin chiefly in hiv-
ing white straw, an oblowe spike, and no eallar
avokl the brnsh,  This vaviety is very resist:
anft to hessian fiy in Californmia.  Spikes, glumes,
and kernels of Dwson wheat are shown in
plate 22 8.

Historg—awson (G, 1 3342) (reg. 60} was
originated by Robert Dawson, of Paris, Ontario,
Canady ({88, p. §). It was selected “in o field
Fiouge 42 —Diztrvibution of of Seneen or Clawson In which he found one

Diavwsan wheat in 1034 Esti- plint gquite distiner and mneh saperior to the

mutted area, 379,556 acres. rext of the crop. Mr. Diwson sowed the prain

from thas plant and hag continmed to geow this
whent since. Tt was practically unkr-.wn aves Ontarvio until fested ar the experi-
mental statien along with many olid and new virieties sl the comparative resgits
published. It bas ranked fivst in yeld from the beginning' (£89, p. 77y,

Digtribution—Tstimated arex in D30, 375506 acves, grown in six Stares. ng
shown in figure 42,

Epnongus—anerienn Bannor, Dawson Golden Chaff. Golden Bronze, Golklen
Chaff, Improved Amber, White ‘Wintr.

HONOL

Deseription —Homor apparently i= ideotical with Duawson in all morphologi-
cal charicters, except for a slightly strongor sten:,

Higtory—Honor (C. 1. 616G1) reg. TO) was oviglosial by the plans-breetling
department of fthe Cornell University Agrienitnenl Bxperiment Siation, in co-
operation with the Division of Cereal Crops smd Diseases, Bureau of Plant
Industry, United Srates Department of Agricalture. It was seleeteill from
Dwson and during the experimental stages was known ss Cornell Selection
522-88,

The selection was distribnted from (Cornell University to seleeted fininers for
severial yeirs priov fo the fall of 1920, when it was Hest offered for sale ns
Hotirr whent hy % A, Rogers (F60), of Bergen, W, Y,

Distribution—RBstinuited aren In 1938%, 37,073 acres, nll grown in New York,

ATHENA

Deseription—Plant winter hablt, exrly. very short: stem purple, very strong;
spike awnleted, oblong-clavale, depse. ereet: ginmes glabrous, brown, short
to mid-long, wide; sheullers mid-wide, rounded o oblljue; heiks wide, obfuse,
0.5 mun. long; awnlets several, 5 o 15 wn. long: kernels white, short o mid-
long, soft, brondly ovate; germ large ; erense mid-wide, mid-deep ; cheeks rounded ;
brush mld-sized, mid-long.
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A0 s an B Dawson wheitls: Spikes and glumes nntaral size: kernels = 9.
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Ay Goldeoln aud 8, Federntion wheais: Spikes and  ghhnes antural size:
keriels A 8.
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Higtory—Atheng (C. I. 11603} was developed in cooperative investigations
of the Oregon Agrieuliural Experiment Station and the Division of Cereal Crops
and Diseases, Bureau of Plant Industry, United States Department of Agri-
culture. The cross, Goldeoin X Federation, was made at Moro in 1919, A
selection 1993A2-13 (C. I. 8247) was released im Umatilla County, Oregon, in
1930 but was found not pure for growth habit. A resclection (C. I. 11693) maude
at the Pendleton Branch Ezperiment Station In 1921 is pure for this charnoter.

Distribution.—Estimated area in 1939, 1,079 acres, grown in Oregon and
Washington,.

Synongm —Foriyfold-Federation.

GOLDEN

Description~—Golden differs from Goldeoin in belug slightly later and in hav-
ing shorter and stronger stems, more erect, demse, and clavate spikes. It is
less eusily shattered and is much more uniform.

History.—Seventy-five heads were selected from s field of Goldeoin at the
Sherman Branch Experiment Station, More, Oreg., in 1928, After seversl years'
tests selection No, 43, with kernels very similar to Goldeoin, was chosen as the
best of the gronp. It was named Golden (C. 1. 10063} (veg. 286) and was
distributed to farmers in Union County amnd In Morrow County, Oregon, in
1030 and in Latah County, Idaho, in 19081,

Distribulion—~BEstimated area in 1930, 35,522 acres, grown in Oregon, Wash-
ington, and Idaha,

GDLDCOIN (FORTYFOLD)

Deseription—Plant winter habit, msidseason, short to mid-tall; sfem purple,
strong | spike awnleted, clavate, mid-dense, erect to inclined, ensily shattered;
glumes ginbrouos, brown, long. mid-wide; shoulders mid-wide, ohlique to square:
beaks wide, obtuse, 1 mm. long; awnlets severul, J to 15 mim. long ; Kernels

1T
C
&

Frousy 48 —Distribution of Goldeoin wheat in 103, Estiwaled area, 267501
neres.

white, short to mid-long, soft, ovate; germ mid-sized; crense mid-wide, mid-
deepy; cheeks usually rounded; brush small, nid-loug, collared.

The distinetive charueters of Golleoin wheat are the purple straw, clavate
spike, and collnved brush, Bpikes, glumes, and kernels of this variety are
shown in plate 23, 4.

Higtory.—~Goldeoin {(C. I. 4158) (reg. 74} is probably a descendant from the
Redcehall or tedehall’ Bald wheat mentioned in early agricultural literature as
being grown in the Genesee Valley of New York, ns ently ns 1788, The Tfollowing
history of Redehall was recorded by Allen (78, 153) in 1885:

"The old Genesce Iedelafl is a bald, white wheatf, first cultivated in the
sime region in 1708, and for a long time it was the decided favorite. Since
1820, however, it has been very subject to rust and blast, but when cireum-
stances arve favorable it is still found to be highly productive. Itfs transter
to other localities may therefnre be attended with great success.” For a more
complgtc history, especially of the synonyms of Goldeoin, see Technicul Bulle-
tin 459 (47).

Distribution~-Estimated aren In 1939, 287,501 mcres, grown in nine Stutes,
as shown in figure 43. The ncreage has decreased grently in recent yenrs.

Spnonyms—Alnmdance, Clawson, Eldorado, Fortyfold, Geld Bulllon, Golden
Chafl, Gold Medaul, Goldmine, Iimproved No. 8, Internntional No. 8, Junior No. 6,
Klondike, New Soules, Ningnra, Number 6, Ovegon Goldmine, Plymouth Roek,
Prizefaker, Prizewinner, Rochester No. 8, Soules, Superiative, Twentieth Cen-
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tury, White Century, White Clawsen, White Eldorade, White Rock, White
Hussian, White Soules, White Surprise, Winter King,

EICEMPEYEit

Description—Plant winter habit, midseason, mid-tall to tall; stem purple,
strong ; spike awnleted, clavate, mid-dense, ereet to inclined ; glumes glabrous,
browa; long, mid-wide; shoenlders netrow, oblique; beaks wide, obtuse, 1 mus.
long; awnlets severnl, 3 to 12 mm. long kernels white, mid-long, soft, oval to
elliptical; germ mid-sized; crease wide, mid-deep to deep; cheeks angular;
brush mid-sized, mid-long, eollared.

Fhe wariety as grewn commereially is not entitely pure for hend type. It
is less susceptible to shattering than Goldesin.

Higtory—Eickmeyer (C. I 120385} resnlted fron g plant selected from a field
of Goldeoin by A. K. Eickmoyer, 4 farmer living nenr Deer Park, Wash., about
1618, The plant was saved heeiuse it appeared to be less susceptibie to shatter-
ing than most plants in the field. This strain, which bad pubescent chaff, was
distributed to neighhors but was not popular beeause of the pibeseant chaff,
About 1924 Mr, Eickmeyer selected a plant with glubrous chaff from his field
and increased it, This is the Iype grown at present. Tts churieteristies indi-
cate tiat the variety vesulled fromn a natural cross between Goldeoin and Junes
Fife.

Digtribution ~Estimated aren in 1939, 5244 acres, grown in Washington.

Spvongms—Improved Forryfold, Shatterpront Fortyfold.

ATLER

Deseription—Plant spring habit, midsenson to Inte, rall: stem white, mmid-
strong; spike awnleted, linsu-fusiform. lax, inclined; glumes glibrous, hrown,
long, narrew; shoulders wanting to nirrow, oblique; benks narrow, acute, 1 min.
long; awnlets several. 5 to 20 nun. long: kernels while, mid-long, semihard,
ovate; geem usmally small; erense wide, shallow: eheeks usually angular:
brush =nail, mid-long.

hix variety is distinet because of its long, lax spike,

History—~—The uvrigin of Allen (. 1, $H0T) (reg. T}) is undetermined, It
has heen grown in Washington and Tadale sinee abont 1900,

Disgtribntion—Estimated aren in 1939, 631 ieres, grown in Washington.

Smnongms.—Red Allon, Wiolf Hylrid.

FEDERATION

Deseriptinn—7Plant spring  habit, envly to midsenson, shiort; stem  white,
strong: spike apienlly nwnleted, oblong, dense, ereet; glames slabrous, brown,
ghort, wide: shoulders wide, oblingue to suACe ]
‘{T’: beaks narrow, acute, 0.5 mnrn long : awnlets few,

”;-;{ T to 3w long: kernels white, usunlly shart,

' sofT, hroadly oviate : germ mid-sized : crense nsuy-
ity nmareow, shallow ; elweks counded: brush
mid-gized, mid-long,  Spikes, glumes, and ker-
nels of this variety wre shown in plnte 28, £,

Federation is a high-yielding varicty in the
western Tinlted States,  Alhough o speing va-
viety, It I8 fairly boody and is f2ll sown in
mild elimnies,

Higtorg—Yederation (C. 1, 47T34) (reg. 77),
aecording to Richardson (/67 reprint, iTIN
£24-126), “wns produced by the Inte Mr, Farrer,
wheitt experimentalist, of New South Wiles
FicuRe 44, -Distribution  of  (Anstvalin), feom g eross between Poeplestraw

Federation whert in 1930, (Australinn] and Yandilla, Yonda is a eross

Istimuated area, H0Lb41  Dbetween Improved Fife and Etewah, an In-

aeres. an variety. The production of this whent

wias protethly the greatest of Mr., Farvor's
nEny trinmphs Inowheat hreidding, for mane of his mahy succes=tul crosshred
wheils bhave enjuyed sueh n wide measure of popularity as Federation,”

Federation was first introdueed into the Uniled Stotes by the United States.
Department of Agriewlture (240, P. L 38347) in 1914 from Western Austratia.
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The variety frst showed promise in nursery experimenis At the Sherman
Branch Experiment Station, Moro, Oreg., in 1916, The first distribution 1o
farmers for conumercinl prowing was from that séation in the spring of 1920,

Distrivntion—Estimated nver in 1930, 591,841 acres, grown i eight States,
as showu in figure 44,

POWERCLUR {POYWER'S CLUBY

Degeription.—Plant spring habit, late, mid-inll to tall; stem white, mid-
strong to strong; spike awnleted, oblong, very densy, crech: siumes glabrons,
brown, mid-long, mid-wide; shoulders wanting to olique; beaks wide, obinse,
0.5 mm. long; awnlets few, 3 fo 10 wm. loug; kernels white, mid-loug, soft,
ovare; gevm mid-sized: crense mid-wide, mid-Geep: cheeks vounded; brish
mil-sized, mid-long, collared.

History—Powerclub (. 1. 82763 (reg. 287) was developed by F. A, Powers,
Route 2, Parma, Idaho, from a plaut selected from a field of Jenkin If was
distributed abowt 126, Tt apparently is the vesult of a field hybrid between
Jenkin ctub and some common whist,

Distribulion.—Estimated strea o 1930, 59 neres, grown in Rlabo,

Spnongm—Power’'s (aby

ERECT

Deseription.- -Plant spring habif, eavly o midsenson, short to mid-tnli. sfem
white, strong: spike apieally awnieted, obiong to sub-clavate, dense, ervel
ghames ginbrons, browin mid-long, mid-wide shoulders mid-widoe, abligue ta
rounded ; henks wide. obtuse, 0.3 fo 1 s long: awnlets wanting to few, 3 t0
5 mm. long; kerncls white, mid-ong soft, elliptical ! germ mid-gized ; crease
wide. teep: cheeks amguiar: brosh nid-sized 10 darge. mid-long,

History.—-Freel (. T, 110447 (reg, 3181 was developed in coopoerative expoeri-
ments of the Umh Agrieutfvral Bxpovbuent Station aid the Diivision af Cereal
Crops and Diseages, Bureau of Plant Tmlustry, United States Departent of
Agriculture, at Logan, Utah,  tt resultedl From o cross belween Ddeklow and
Hnrd Federation made in 1920, The plant from which Fireer desconded was
seleeted in 1020, Tn enrly fesis iU was prown as Q 231, Ereet was distribnted
for commercial growing in 1034 and was vegistered as an buproved variety in
1086 (45).

Distrivution—IEstimated aven in 1930, 4071 acrves, grown in Utah.

RAMONA

Deseription—Plant spring habit, eavly, short D stemn white, mid-ctrong; spike
awnless, fusiform-oblong, mid-dense ta lax, vrect ] ghitmes glabrous, hrowy, short,
wide ; shonltders wide, siire; beaks mid-wide, obluse. 0.5 mu long: awnlels
wanting: kernels white, mid-long, semibard, oviade: germ mid-sized o large;
cresnse mid-wide, mitl-deep: checks ronnded: brush mid-sized. mid-long,

History.—Ramona (L §2-9) (reg. 3173 wax tleveloped in cooperative
experiments of the Californin Agriesitnral Fxperiment Station and the Divi-
sion of Cerenl Cryops and Disesses, Bavenn of Plat Industey, Hanited States
Department of Agriculture, 2t Davis, Calif. Tt is the vesilt of n oross Dotween
Hard Federation and Bunyip made in 1997, Plane seleetion B W37 (C. L 8241
was made in 19220 A resoleetion, B 5371 (% 1. 8241-1) was made in 1026,
Although the name Ramonn has heen snplied to hoth =seiections, only the
Jatter is heing prown al the present tme, It was distvibuled tor commercial
growing in 1935 und was vegistered ar in improved variety in 18306 (57}, Seed
of the parents was seenved from the Panmmn-Pacific Internationl TExpasition
at San Praweisen, Crlif., in 1915 from the New Bouth Wales, Ansteatin, exhibit.

Distribution.—Estimated area in 1538, 84652 acves, grown in {ulifornia,

TTARY FRIFRATION

Degeripiion—Pland spring habit. eariy, short; stem white, strang: spike awi-
less, ohleng, dense, erect; glumes glahrons, hrown, short, wide: shonlders wlide,
gquare; heaks narrew, armte, 0.5 mm. loug, awhlets nsnadly wanking: kernels
white, short, hard, ovate, with trineate {ip: germ lurge o erease mit-wiile, mid-
deep, frequentiy pitted; chéeks sngulnr lo rounnded : bwosh lnrge, mid-long.
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Hard Federation differs from Federation in being eartier and slightly shorter
and in baving enrled flag leaves and hurd kernels.

History—Hard Federation (C. I 4980) {reg. T was origindated by selection
from Federation in Austreiin. The following history was recoried (14, p. 66GL)
in 1914 :

“In consequence of the variations of the ordinury type exhibited by the
strain of Federatlon wheat now being grown at Cowrs Lxperiment Farm, it
has been deemed advisable to apply a distinet name to it, and "Hard Federation’
has been selected as the most approprinte. The departure from type was first
noticed by J. T. Pridham, plant breeder, in 1907 or 1908, one of the plants
selected from the stud@ plats being observed to thrash grnin of remarkably hard
and flinty appearance. The plant hag the distinctive brown heas anul general
appearance of Federation in the field, but the grain was of a «lass that has
never been seen In the variety before. The seed was propaguted, and (o
1910 the oceurrence of white heads was noticed, and from then until 1912
distinetly white heads werc common amang thie brown, but in 1912 there
were ng white-eared plants, and it is hoped thual the seed will now be true
tO ty'pe-"

Hard Federntion was introduced from New Snuth Wales, Austealia, in
Augnst 1915, by the United States Departinent of Agriculture (210, B, 1,
41079). It wus fivst grown at the Sherman Branch Experiment Station, Moro,
Oreg., in 19168. BExperiments conducted in Oregon and Californin from 1917
te 1919 (9%, pp. 12-17) showed it to be a high-rielding, dry-tund wheat, and
it was distributed for commercinl growing in 1020,

Distribution.—Estimated area in 1839, 6799 acres, grown in four States,
California, Idako, Nevada, and Washington.

HARD FEDERATION 41

Description.—This selection differs from Haril Federation in having slightly
taller, stronger, nml more glaurous stems, in being mote uniform in time of
heading and height, and in being later.

History—Hard Federation 81 (C. T 8255) (reg. 288) proved {0 be the
hest of 85 head selections mude from a field of Hard Federation on the Sher-
man Brinch Experimenf Station, Moro, Oreg., in 1921. It was distributed
for growing in the Grande Ronde Valley of enstern (hegon in 1928, where it
hias replaced the Hurd Federstion variety.

Distribition —stimated aren in 1939,
8981 acres, grown in QOregon.

REDN WAVE

Deseription.—~ -Plant winter habit, mid-
seilson [0 late; mid-tall to tall ; stem while,
mid-strong; spike awnleted, broadly fusi-
form, mid-dense, undding : gtaties ghitbeons,
hrown, mid-long, wide; shoulders wide,
roviledl  to  ohiigue, sometimes  nearly
stfuare ; heaks wide, abtuse, 1 mm, long;
awnlets several, 3 to 15 mm. long; kernels
red, mid-lnng. soff, ovate; germ mid-sizer ;
crense mid-wide to wide, mid-deep, some-
times pitted; cheeks usually angular;
Fraure 45.—Distribution of Red  brash mid-sized, mid-long, Spikes, glnmes,

Wiuve wheat in 1939, Estitated  and kernels of this variery nre shown in

area, 1670632 aores. plate 24, 4.

Historyp—Red Wave (G 1. 3300} (reg.
82} originated by A. N. Jones, Le Roy, Genesee County, N, Y., in 1906 as the result
of a cross between Early Red Clawson und an unnaned ¢rosshee ] wheat of
Russian parentage (104, 1008).

Distribution.—Estimated aven In 1989, 167,832 ucres, grown In 12 Staies,
a8 shown in fipure 45.

Sprowpns—Advance, Indiana Red Wave, Jones Red Wave, Ol Duateh, Red
Chaff, Red Ivory, Red Wafer, Ruble, Rast Proof, Waif, Wuverly, World’s Frir.
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A

A, Bed Wive and B, Pundiue Noo 1 oswhears: Spikes aod gluages uataenl size:
Eernels = 3.
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[

A, Cwrred st B, Poale whesats: Spiloes andd ghunies nataead size
ketnels A%
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ODESSA,

Description—FPlant winter habit, late, mid-tall to tall; stem usvally white,
mid-strong ; spike awnleted, fosiforn, mid-dense to inx, inclined ; glnmes glabrous,
brown, long, mid-wide; showlders mid-wide, usnally oblique to square, sometimes
elevated; heaks usually wide, obtuse, 1 mm. loug; awnlets several, those below
apex strongly incurved or recurved, 5 to 20 mm. long; kernels red, mid-long, soft,
ovate to ciliptieal: germ small; crease mid-wide, mid-deep; cheeks usually
rounded ; brush small, iid-long to long.

Odessu is very winter hardy and some strains ave rvesistant to bunt. It is
distinguished from other vuricties in thiz group by its late muturity and ifs
glender fusiform spike.

Higtory.~Odessa (1% 1. 4475} (reg. 85}, according to Carleton (40, p. 53}, is
of Russian origin. Several introdections have been made. The variety was
grown in Minnesota as carly as 1865,

An anenymons aathor (8, p. 238) in 1869 wrote regarding this variety as
follows:

“The Odessn wheat is one of the lmportations of the United States Department
of agriculture that is coming info notice and fiaver. It was started, says
the Lake Ciy (Minn.) Eeader, by Porter Martin, of Dakotn (ounty, 4 vears
ago, from » siall package of seed sent hhin by Hon. Ignatius Donwelly and has
been grown exclusively on his farm tilt thix yveny, for the pnrpose of giving it
a reliazble test.” For a history of several inter introductions, see MTechnienl
Bulletin 453 (47%).

Distribution——Estimated nrea ln 1939, 188 neres, grown in Idaho and Wyoming.

Synonpm —Grass,

PURDUE NO.1

Deseription—Plant winter hubit, mifsenson, mid-tall; stem white. mid-streng
to strong: spike wwnleted, oblong, mid-dense, ereet to inelined : glumes glabrons,
brown, sometimes with blnck stripes, mit-long, mid-wide ; shoulders wide, rounded
to sgusire; beaks mid-wide, obtuse, 6.5 mm, long: awnlets severnl to many, 5§ 10
25 mm. long. partly inenrved: kernels light red, mid-long, soft, clliptienl: germ
mid-gized : ¢rease soid-wide, mid-decy: cheeks angnlar: brnsh mid-sized, short.
Spikes, glumes. and kernels of Purdue No. 1 are shown in plate 24, B.

Purdue Xo. 1 s somewhal resistant to leaf vust but iz suscoptible to flag smut
and loose smut. The bulk vaviely is susceptible to mosnie but some selecrions that
appear very similur te the mass tvpe are vesistant. It is alse resistant to
winter-killing by both low temperature and heaving,

Historp—Purdue No. T (C. 1. 11880} is from a cross between Michigan Amber
and Bady made st the Purdne University Agrienltural Experiment Station.
Lafnyotte, Ind, in 188, The selection that veselted in Pordue No. 1 was made
in 1925, Iy weas fivst grown on farms in 1934

Distribution~—Estinmited aren in 198t 54,277 acres. grown in Liklinna, IHinois,
and Ohio.

SQUAREHEADS MASTER

Deseripfion.—Plant winter habit. very late, mid-tail; stem white, strong; sbike
awnlefad, elnwite, deuse, erect ; gliimes glabrous, heown, mid-lony, wide ; shonlders
wanting to narrow, obligque; heaks wide, obtuse, incarved, 1 mm. long: awnlets
few, 1 t0 10 mm. long; keracls red. mid-long. soft, broady ovate; perm smadl to
mil-sized, ahrapt; érease mid-wide, mid-deep; cheeks angnlar; brush large, mid-
long.

Diffors from Red Russian principaily in having brown glumes.

History—Snuarehends Master {C. 1. 42987 {reg. 8§93 i{s an English variety,
and the history of its inrrodnction te the 'aciffe Northwest is not known. A
sumpte introduced from Englamd in 191 by the Uniled States Depariment of
Agrieniture is very similar (o several selections the writers have made of the
mixtures in Red Russinn felds in Washington and also to a selection from 2 field
of Red Russian made by Glenn Roundtree. Boistfort, Lewis County, Wnsh., who
increased it about 1920. In Buglamd, Squarchends Master is reported to hive
been selected by My, Teversom from Heholey's Sguarvebenad, and s probably the
result of a natural cross between Seheley’s and Goider Drop (74) ; Roynbird &
Ca., {184, p. 33}

407642°—42— 8
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Distribution.—Estimated area in 1938, 6438 acres, grown in western Waghington.
Synonyms—Australiaz Club, Brown Sguarehead, Red Ohaff, Red Russian.

CURRELL

Description—Plant winter habit, early to midsenson, mid-tall; stem nsually
purple, mid-streng ; spike awnleted, fusiform, mid-dense, inclined ; ghumes glabrous,
brown, mid-long, narrow to mid-wide; shoulders mid-wide, oblique to square,
beaks usually wide, sometiines neariy
wanting, 0.5 mm. long; awnlets few,
3 to 10 nun. fong; kernels dull red,
short to mid-tong, soft, ovate; germ
mid-sized ; crease narrow to mid-wide,
shallow to mid-deep, distinetly tri-
angular; cheeks usually rounded;
brush small, mid-long.

Spikes, glumes, and kerneis of this
viriety are shown in plate 25, A,

History—The history of Currell {C.
Frgure 46—Distribution of Carrell 1. 3323) (reg. 90} hns heen recorded

wheat in 1933, Estimnted area, by Carleton (42, p. 202) as follows:

440,536 ncres. “Currell Prolific wheat was selected

by My, W. B. Currel), of Virginia, from
& field of Fultz in 1881, The original seed was from three spikes. It was first
sold for seed in 18847

Digtribntion —Iistimated nrea in 1939, 440,550 aeves, grown in nins States,
as shown in figure 46.

Synonpms —Currell’s Proliffie, Dumbar, Gill, Gollen Chaff, Pearl Prolifie,
Perfection, Pretiybone, Prolific, Red Odessa, Red Gill, Red Prolific, Tennessee
Pralific.

BATIROCK

Description.—Plant winter babit, midseason, mid-tall to tall; stem puorple,
mid-strong to strong; spike awnleted, fnsiform, mid-dense,
inelined to nodding; glumes glibrous, brown, mid-long, mid-
wide; shoulders wide, obligne fo rounding; heaks mid-wide,
cbtuse, 0.5 mm. long; awelets few, 3 to 12 mm. long; kernels
red, mid-long, soft, elliptical; rperm mid-sized; crease wide,
deep; cheeks angular; brush mid-sized, mid-long. Bpikes,
glumes, and kernels of Baldrock are shown in plate 26, A.

History—Baldrock (C. I. 11538) (reg. 271} was produced
{72} by the farm crops department of the Michigan Agricul-
tural Experiment Station, EHast Lunsing, Mich., from a field
hybrid between Red Rock and an unknown variety, Many
awnless selections were made from these hybrids and tested
from 1017 to 1922, Baldrock is one of these strains. It was
incressed in 1930 and 145 hushels were distributed to farmers
in 1931. It was registered (45) as an improved vaviety in aresq 108664
1932 beecmuse of its resistance to lodging and pood yields a r_‘ a, o0
nnder Michizgan conditions. acres.

Distribuiion—DIstimnted arvea in 193¢, 108,664 acres, grown in Michigan and
Indlana, as shown in figure 47. .

POOLE

Fieuke 47—Dis-
tribution of
Bialdrocek
wheal in 1930,
Estimated

Deseription—Plant winter habit, midseason, mid-tall; stem purple, mid-
gtrong ; spike awnleted, usually fusiform, sometimes pearly oblong or linear-
oblong, wide, mid-dense to Inx, usually nodding; glnmes glabrous, brown, mid-
long, wide; shouniders wide, oblique to square; benks wide, obtuse, 0.5 mm.
long; awnlets several, 5 to 20 mm, long; kernels red, mid-long, soft, ovate to
ovul, frequently elliptieni, flnttened; germ small fo mid-sized; crease, mid-wide,
mid-(eep ic deep; cheeks nsuaily rounded; brush small to mid-sized, mid-iong.

Poole is distinguished from Red Wive by its purple stems. The keriels gre
ruther narrow, flnttened, and rounded in ontline.  Spikes, glumes, and kernels of
Poole wheat sre shown in plate 25, B.

Higtory—The origin of Poole (C. 1. 3488) (reg. 92) iz undelermined, but it
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has been an important variety in Ohio and Indiapna since sbout 1880. It was
grown by the Ohlo Agriculturz) Experiment Station as early as 1884 (184, p. 15).
Harvest King was distributed by J. A. Everitt & Co. (80, pp. 4—7), seedsmen,
of Indianapolis, Ind.,, from 1884 to about
1900. There is no information regarding
- *he ovigin of the variety, and it prebuably is
only a lot of seed of the Poole variety re-
nawmed by the Everitt 8eed Co., as snuch re-
naming was & conmmon practice of that
firm.  As the wheat was widely advertised
under this name, it is now grown nearly as
widely us Harvest King and other names as
under the uame Poole itself.
Distrivution—The acreage of Poole wheat
has decreased rapidly since 1919, when it
wis estimated to have heen growa on 2,458,

Ly 40f) neres.  In 1834, the estimated area was
308,512 acres, grown in 13 States, as shown

in figure 48.
IMaure 48 —Distribation of Poote Synonyms—Beechwood, Beechwood Hy-
wheat in 1939, Idstimated area,  brid, Bluestem, Californin Red, Harvest
368,512 acres. King, Herdge Prolifie, Hundvred Mark, Hydro

Prolific, Kentueky Bluestem, Mortgage
Lifter, Niggley, Nissley's Hybrid, Ocean Wave, Red Amber, Red Crlifornia, Red
Chaf, Red Fultz, Red King, Red Russell, Hoyal Hed Clawson, Sweet Wuter
Valley, Wagner, Winter King.

PORTAGE

Degeriplion—Portnge is very similar fo Poole except for a slightly stiffer
straw.

History—Portage (. 1. 5854) (reg. 93) is the result of & plant selected from
Poole and developed at the Ohio Agricnitoral Experiment Statien. It was dis-
tributed about 1916 (224, pp. $78-4871).

Digtridution—ILstimated area in 1939, 8,812 acres, grown in Ohio,

v. P, I. 118

Degeription—V. P. 1. 112 is very similar to Poole but is slightly taller; it
has wenker stems, and the beaks and awnlets may be slightly longer.

Higtory—V. P. 1. 112 (C. L. 11397) {reg. 290) resulted from a plan{ selection
from Poele made in 190G at the Virginia Polytechnic Institute, Blacksburg, Va.
It was first distributed for commereial growing in 1915

Digtribution.—Estimated aren in 1839, 9,409 acres, grown in Virginia,

RUSSLAN TED

Deseription—Russian Red differs slightly from Poole in having move per-
sistent glumes that have more trinngular shoniders amd longer heanks (1 to
1.5 mm. long).

History—Russian Red (C. T. §928) (reg. 94) usually is grown under the
name “Red Russian,” but as other varicties are known by this name it is
here designated as Russinn Red. The following history of this whent was
reported hy B EH. Colling, who way offering the seed for sale in 1898;

“In answers to questions. allow me to say that the Red Russian whent I
advertise in the Farmer was stlected by an agent sent by the Amerienn Seed
Co., of Rochester, N, Y., to Russin to secure their bost wheat. It was introduced
in this section by A prominent mil in Indinnapalis” (63, p. 7).

This variety was grown by the Obio Agricultnreal Fxperiment Station as
enrly ns 1888 (168, p. 29). It was distributed widely by Deter Flendorsan & Co.
(104), scedsmen, of New York City, and 7. A, Bveritt & Co. (80), sectdsmen,
of Indiznapolis, Ind., in the early ninefios,

Distribution —Bstimated aren in 1939, 4,559 aeres, grown in Kentueky and
Missonri.
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CHINA

Deseription—Plant winter habif, late, tall; stem purple, weak to mid-strong;
apike awnleted, fusiform, mid-densc to lax, ipelined; glumes glabrous, brown,
mid-long, mid-wide; shoulders narrow to mid-wide, usually rounded: beaks
wide, obiuse, 0.5 mm. long; awnlets few, 3 to 12 mm, long; kernels red, short te
mid-iong, soft, ovate fo elliptical, tip end usualily flattened, ventral side slightly
dished ; germ =mall; erease narrow to mid-wide, shallow to mid-deep; cheeks
rounded ; brush stmall, mid-long, cellared.

History.—In 1851, the Rural New Yorker gave the following acecount of the
origin of China (C. L. 180) (reg. 95), which appenred for the first time in the
Niagara Democrar:

“The kernels from which they (specimens) pgrew were originally brought
from China some six years ago (1845). The seed wus haunded te Mr. Caverns
by O. Turner, the popular loeal historian, who obtained them from the then
lately returned Minister to China, Hon. Caleb Custing. From a small quantity
received by Mr. Caverns for experiment, an amount sufficient to give it exten-
sive and permanent cniture has been received.”

Several other histo® ‘es of the origin of China wheat are recorded in literature,
but the above is thou.ht to be the correct history of the variety here (leseribed.

Bluestem and Pennsyivania Blnestem are nimes widely nsed for China in
the States where it is grown. A. H. Hotfman, seedsnian, of Landisville, Pa.,
distribuied tiwe variety in that State under the name Pennsylvania Bluesfem.

Distribution —Bstimated aren in 1939, 4,877 ucres, grown in dLuryland.

Synongms—DBluestem, Lebavon Valley, Morigange Lifter, Pennsylvania
Biuestem.

RED MAY (MICHIGAN AMBER)

Degeription ~—Plant winter habit, midsearon, mid-tall to tall; stem purple,
mid-strong; spike awnleted, usually oblong, mid-dense, erect to inclined ; glumes
glabrous, brown, sheort to mid-leng, wide; shoulders wide, usually square;
beaks narrow, triangular, 0.5 mm. Tong; awnlels few, 3 to 15 mm. long; keruels
red, usually short, soff, ovate; germ mid-sized; crease mid-wide to wide, mid-
deep to deep: cheeks usually angular; brush usaaliy small, mid-long.

Red Mnay differs from Poole apnd Ching in being earlier and in having a
rowder and muore ohlong spike and wider glumes
Y with sguaretr shoulders.  Spilees, giumes,
i kernels of Red May wheat are shown In plite
26, 1.

History~-Red May (C. I 5336) (reg 97) is
believed fo be idoatienl with or deseended from
the Red or Yeilow Lammuas,  Severil writers
have snggested the identity. raey (208, 5. 396)
mentions Yellow Lammas as belng o synonym
of Red May. Lanunas was mpountionsd hy Foer-
nicke and Wernev (f37, pp. 233, 298) us being a
very old English wheat grown prior to 1699,
Bath the Red and Yellow Lamouls were grown
in ¥Virginia many years hefore (he Revolutionury
Wuar. A whire May whestt of a0 later period, ae-
cortding to Cibell (38, . £4), was grown in Vir-
ginin as early as 1764 A more recent history of
Regd Moy imlicites that it wias originnfed by Gen-
Frours 40—Distribution of  eral Harmon from the Vieginia May (a white-

Rted May wheat in 18930, kerneled whent) abour 1830 (97 p. 226). This

Lstimated arven, 504,560 whent has heen grown quite widely under the

acres, name Red May since 1845,

Althongh more commonly used, especially in
Indianu, the name Michiznn Amber seems to be of a luter date than Red Magy, and
for that reason the latter is preferred. Elie writers samples of the variety are
similar to Red May, with the possible excepiion of heing a few duys luter i
matnriky. This might easily be due to fhe fact thal Michigan Anrber wheat hus
been grown farther north than the Red May since ahont 1870,

Michigan Wonder js the name nnder whielt the variely i grown in Missouri.
It was reported as one of the highest yielding wheuts at the Missouri Agri-
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A

o Baldrock asnd £, Hed May wheats: Spikes and glames natural
keruels ¢ 3.
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A, Thorne and B, Triplet wheais: Spikes and ghames satoral size: keraels X 33,
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cultural Experiment Station in 1911 (145, p. 211}, The writers' specimens
are the same as Red May, except that the heads are slightly more erect.

Orange wiat was reported as having been introdnced into ilonroe County,
N. Y., from Virginia in 1845 (98, p 286). In 1837 Klippart ({29) Teported
Orange wheat as a beardiess, white-grained winfer wheiat grown in Ohio,
The wheat now grown s Orange, however, has red kernels and apparentiy
is identical with Hed May. 1t was repotted as one of the excelient-vielding
awnless varieties of whent for Missourt in 19i0 {54, p. 67). For 2 more com-
plete history of the synonyins of Red May, see Technical Bulletin 58 {4}

Distribution.—Estimated aren in 1989, 504,566 acres, prown in nine States,
as shown in figure 49.

Synongms—Beechwood, Canadian Hybrid, Early Harvest, BEarly May, Early
Ripe, Enterprise, Jones Lougberry, Mammoth Bali, May, Michigan Amber, Mich-
igan Wonder, Orange. Pride of Indiana, Purdue No. 4, Red Amber, Red Cross,
Red Repnblic, Republican Red.

SHEPIERD

Deseription.—Plant winter habir, midseason, mid-tall; stem purple, mid-
strong; spike awnleted, oblong-fusiform, mid-dense, ereer o inclined; glumes
glibrous, hrown, short ro mid-ong, wide: shoulders wide, routiling to squire;
henks wide, ottuse, 0.3 mm. long; awnlets few, 3 o 12 mm. long; kernels red,
short to mid-long, =oft, ovute: germ mid-sized: crease wide, mid-deep; cheeks
angninr: brush mid-sized, mid-long,

Shepherd is vesistant to fiag smut and the rosefie phase of wheat mosaie.

Higtory—Shepherd (€. 1. G163} (veg. 233) was originated in cooperative
cxperiments of the depurtment of plant breeding of Cornell University and the
Division of Cerenl Crops and Diseuses, Bareau of Plant Industry, United States
Department of Agricnlture. The selection was made at Ithaca, N. Y., in 1812,
from the variety koown s “Teppessee Foltz® It was registered in 1926 (49).
Shepherd has been grown commercially sitee 1923 in areas of Ilincis where
these dizenses ovenr,

Distribntion—Fstimated anrea i 1084, 238 neres, all in Iilinois.

THORENE

Deseription~—Plant winter hahit, midseason, mid-tall; stem faint pnrple, mid-
strong to strong; spike awnleted, oblong to fusifyrm. mid-dense. erect to
inclined ; glumes gibrous, brown, mid-lang, mid.wide; shoulders mid-wide,
abligue ; beaks wide, obluge, wanting to 0.5 mun. lonyg: awnlerg several, 5 to 25
mm. long ; kernels red, mid-lony, soft, ellipticil ; gerin mid-sized ; crease mid-wide,
mid-deep: cheeks angukar: brosh mid-sized, mid-long. Spikes, glumes, and
kxernels of Thorne are shown in piate 27, A,

Thorne i< resistant to the races of toose smut commnuly found in Ohio, It is
aiso resistant to mosnie,

Histary—Thorne (. [ TI83 (reg. 323} was bred from a ertss between
Portage and Fuleaster made at the Ohip Agricultgenl Ixperiment Staiion at
Colnmbns, Ohin, in 1817, The hulk maferinl waos taken to the Baperiment
ftation at Wooster., Ohio, where the selection that resulted in Thorne was
made in 1922 It was enrried as T, W, 1080 antil 1936, when it was reselected
and increased nntder the mame Thoeroe,  Seed was distributed to a select group
of farmers fov inerease in the fall of 1937 (f33). Ir wais registered as an
jsmpeovel variety in 1038 (5.

Digtrivgtion—Dstimated arvea In 1939, 3.239 hicres, grown in Ghio, Indians,
and Ilinois.

Synonym.—T. N, 1006.

HER (3 AWSON

Deseriptivn-—Plant winter habit, midseason, mid-tall to tall; stewr purple,
strong; sptke awnleted, oblong to linear-elavate, mid-dense, erect to inelined;
glumes glabrous, brown, midlong, mid-wile; shoulders mid-wide to wide,
usunlly squitre, sometimes roumled or oblique; benks mid-wide, obluse, 35 to
1 mm. long: awitlets severnl, § to 1§ mm. long; kernels pule red, mitd-long, soft,
avite to elliptical; germ small to mid-size; crease mid-wide, shallow to mid-
deep: cheeks rogmded to angular; hrosh mid-siged, mid-long.

Red lawson {differs from Red 3May in bheing Lter miud in having a slightly
longér and more clavate spike, purrower gluomes, #nd a longer kernel.

T SR
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History—Red Clawson (C. 1. 3393} (reg. DY) was oviginated in 1888 us the
resilt of a cioss between Clawson, a white wheat, and Gelden Cross, mude by
A, N. Jenes, of Newark, Wayne County. N Y. {40). It was advertised and dis-
tributed by Peter Henderzon & Co. (I8})}, seedsmen, New York City, as early as
1889,

The name *Clawson” properly ig applied only to the white-kerneled wheat,
wiiich wag one parent of the Red Clawson, but sumetimes is used for Red
Clawson.

Distribution—Estimated area in 1935, 10,880 acres, grown in Michigan, New
York, Ohio, Penpsylvania, and West Virginia

Synonyms~Clawson, Early Red Clawson, Zeller's Valley.

TEIPLET

Description.—Plant winter habit, midseason, mid-inll ; stem white, mid-stroug:
sptke awnlefed, oblong-fusiform, mid-dense, inclined; glumwes pubescent, whits,
mid-long, mid-wide; shoutders mid-wide, oblique to square; beaks wide, obfuse,
03 to 1 mm. long; awnlets several, 3 to 12 min. loug, sometimes incurved
throughout spike; kernels red, short to mid-long, semihard, ovate; germ smull;
crease narrow to mid-wide, shallow; cheeks rounded; hrush smail, mid-long.

Triplet differs from Jones Fife in being slightly shorter and eartier and in
haring a harder kernel with a smuller germ and rounded rather than anguinr
cheeks. Plate 27, B. shows spikes, glumes, and kernels of Triplet.

History—Triplet (C. T. 3H08) (reg. 108} was oviginated st the Washington
Agricultural Experiment Station, Pullman, Wash., Tts pedigree is as follows:

Jones Fife X Little Club Joues Pife X Turkey
i ]
L4 L

Unnamest X Unuusined

Teiplet

It was first grown as n pure strain in 10 and was distribnted for commer-
eial prowing in 1918,
Digtridution—Estimated wrea in 1939, 93,830 acrves, grown in Washimeton,
Idaho, Ovegon, amdi AMontana,
MEAVLY

Description.—Plnt winfer habit, mid=eason, mid-tall to tall; stem white,
mid-strong to strong: splke awnieted, oblong-fusiform, mid-dense, inclined;
glumes pubescent, white, mid-long, mid-wide; shoulilers mid-whle, oblique to
square; henks wide, obtuse, 0.5 to 1 mm. long; awnlets few, 3 to 10 nun. long;
kernels red, mid-long, semihard, oviite; germ mid-sized; crease wide, deep;
cheeks anpuiar; brush large, long.

Mealy differs from Triplet in being slightly taller nnd Iater, with strouger
stems and in having kerneis with more angalar cheeks and larger and longer
brush.

History—~>Mealy {C. I. 3358) (reg. 108} was distrlbuted by the United Stntes
Department of Agriculture in 1885 md for severnl yeavs theresfter, nmd the
following vecord of His ovigin accompnnied the seed:

“Originated hy M. A. Mealy, in 1880, by planting the kernels of three hends
of wheat selected from & growing crop of Fultz, It is similar to other varieties
koown as White Velvet Chaff; is of fair promise and s said fo excel the Fultz
in yield ind flouring qualities” {34, p. ).

White Velvet Chaff was the name of o whest grown prior to the origin of
Mealy, but the varieties probuably were identiend. 'The whent under this name
evidently has disnppeaved from enltivation.

Digtrihution.—DEstimnted aren in 1930, 670 acres, grown in Pennsylvanin,

Spnonyms.—CGermun Awber, Velvet Chafl, Velvei Head, White Velvel Chaff.

JONEH FIFE

Degeription.—Plant winter habit, midseason, mid-tall ; stems white, mid-strong;
spike awranleted, oblong-fusiforin, mid-dense, nodding; glumes pubescont, white,
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mid-long, mid-wide to wide; shonlders mid-wide, gblinue to square; beaks wide,
obtuse. 0.3 to 1 mm. long; awnlets few to several, lower ones often incurved,
3 fo 8 mm. long; kernels ved, short to mid-long, soft to semihard, ovate, humped ;
gormt mid-sized; crease mid-wide to wide, mitd-desp te deep; cheeks nngular
brash mid-sized, mid-long.

This variety differs from Menly principally in heving a nodding spike and a
softer Rernel,

History.—Jones Fife (C. 1. 4468) {reg. 110 was originited by A. N, Jones, of
Newark, Wayne Coanty, N Y., in 1880.%  According to Carleton (42, p. 2313, “it
descended from Fultz, Mediterranenn, aml Rassinn Velvetr”

Ceni) Fife is a local name applied to Junes Fife whent in Montana, Frank
Crail. of Bozeman, Mont. being the farmer who grew and distributed the variety
under that e, A similay wheat ealled Burbank'™s Supoer, or Super wheat,
wits distributed by Luother Burbanpl, of Santa Rosa, (nlif, in the fnll of 1917,
Appavently mast of his gtock was purehased and resald by the Stare Seed &
Nursery (o, of Helenn, Mont, The writers have found Super wheat to he
identieal with Jopes Fife in all uxenomic characters, 08 well gy in yieid and
in mitling and baking goality,

Oistrivution—Esiimated aven in 18340 54,821 neres, grown in Colovado, Idiho,
IMineis, Indinna, Kunms Eentucky, Miehimin, Missouvi, Meotbm, Tennesses,
and Washington.

Spnonpme—Duthank’s Snper, Canadiau ybrid, Ceafl Fife, Fife, Fishhead,
Jones Winter Fife, 8ilver King, Super, Velvet Chaff, Winter Fife,

REW.ARD

Deseription —FPlane spring habit, enrly, short to mid-tnll; srem white, mid-
strang but easily coinlled ar the podes; spikes awaleted, fuziform, mid-dense,
creel to inelined: gluomes pubeseeni, white, somedimes black striped, short,
mid-wile: shopiders mid-wide, obligie o clevated 1 beaks wide, avate, frinngulay,
1.5 1o 1 mm. Iong: awslels seveml sometimes black, § to 15 mn. long: kernels
roed, shorr to widdomge, havd, ovate: germn mid-sizoed ) eronse midawide, mid-deep;
chopks ronnding fo angyiar: brish mid-sized, short, Spikes. ghimes, gl kernels
uf Iewnrd nre shown in pliste 35, 4.

Fisfory.- -Reward o080 1) 81821 {rew 261 was developed front o oress between
Mirquis il Peelinde inale
in 111 hy . B Saundoers

ab the Central Hxpevimenial "i;&;’;

Faem,  Oftaws,  Osnade. L 31

wits tested at reveral expert- B

il s=tutions in Oy be- ? =
wiging i V2L and  was

distribnted  for  eommercial
growing in Cumnda in J028
Rownnd wias first grown af ox-
periiment <Eations in the United
Biates i 25 amd was first in- o .
tradnesd  iota the  Uniped Fwicze SU- -Distvibmtion of Rewand wheat in
Stales from Chonds by com- 1k Estimntued pres, 197508 eres.
merelnl crowers i 1828,

Hownrd wos regizteved {(524) o 1098, its advantagos being early matnreity,
hizh test woeight, and o] guadity for bread mmking, 18 bas (he highest protein
amtent of ahy of the commereial varieties of hard ved spring wheat grown in
the United States and is recoparized i one of e best show whenis, having won
sty prizes ut faies,

Digtribntion—stinnited arei in 1938, TUTS08 neres grown in five Biates, as
sivnwn n feare S0,

HAYNEE RLUKSTFM

Deseription—1P'Innt spring habit, ke, mid-tall {n tall; stem white, ghincous
bhefore nuitneity, mid-slrong o stropg: spike awnleted, narrowly fusiform, mid-
dense to lax, ineclined, casily simttered: glumes puabescent, white, shorl, mid-
Tong, naveess; shoulders anid-wide, obligue to square; beaks mid-wide, obtuse

B printed statipnery of A, N, Jones.
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0.5 mm. leng: awnlets few, 3 to 15 mm. long; kernels red, short to mid-long,
‘hard, ovate; germ mid-sized; crease navrow, mid-deep to deep; cheeks rounded;
brosh mid-sized, mid-long fo long.

This variety is very susceptible to stem rust,

History—Haynes Bluestem {C. I. 2874) (reg. 111) was first developed througl
-gelection by L. H. Haynes (#03), of Fargo, N. Dak.,, about 18%5. He recorded
the following information concerning its previous origin and his work toward
its improvement:

“The wheat now grown in the Northwest, ordivarily known as a Bluestem, was
srown 4 vears ago (1855) in some Eastern States as a Red Winter wheat. Being
semihard when grown in the Hast, since being changed into a spring wheat
and grown in the bhard-wheat district of the Horthwest, it is now hard and the
berry as beautiful an amber as can be found., * * **

A more complete history of this variety is given in Deparitment Bulletin
1074 (50).

Distribution.—Estimated area in 1939, 1,282 .acres, grown in Minnesoti and
North Daitota.

Synonyms.—DBiuestem, Bolton Bluestem, Marvel Blnestem, Minnesota No. 184,
Yelvet Bluestem.

GALOALOS

Description—Plant spring habit, althrugh remaining prostrate during its
early growth, midseason, mid-tall; leaves pubescent, glaucous; stem white,
slender, weak; spike awnleted, fusiform, lax, inclined; glumes pubescent, light
brown, long, mid-wide; shoulders mid-wide, oblique (o square; beaks wirle,
acute, 1 to 2 mm. long; awnlets many, 3 to 30 mm. Jong; kernels white, mid-
long, soft, ovate to elliptical, slightly humped, ventrnl side vounded; gerin
smnll: crease narrow, shallow; cheeks uzually ronnded; hrush mid-gized,
mid-long.

This variety s ddistinguished by its pubescent, brown glumes and pubescent
leaves. It is a hardy. high-yielding wheat in dry climates and is often fall sown.
Its wenk straw is a1 serious ebjeetion, hnwever.

History—Galgalos (C. I, 2398) (reg. 113, P. I. 9872) was introduced in 1903
by the United States Department of Agricolture (210 from the Erivan Govern-
ment In Transcauensian Rossin, The seed of Galgalos was incrensed in Oregon
by E. M. Smith, The Dalles, Oreg. (then of Hay Creck, Oreg.), from a sample
gent him from the United States Department of Agricultute in 1004,

Digtribntion—Estimated area in 1939, 19,209 acres, grown in Orvegon and
California.

Synonpme—rtussinn Red, Volvet Chaff.

SO0NURA

Deseription—DPlant spring hablt, early, short to mid-tnll; stem white, weak;
splke awnleted, oblang. short, (dense, erect, easily shattered; glumes pubescent,
brown, mid-tong, mid-wide; shoniders narrow, usually oblique; beaks nacrow,
acuminite, 1 to 3 mm. long; awnlets several, 3 to 8 mm. long; kernels white,
short, aoft, ovate to oval; germ small; crease mid-wide, shallow ; cheeks rounder ;
brush small, short.

This varicty is distlnet beeause of its loug, acuminnte beaks. It is usunlly
a poor-yielding variety except in southern California and Avizona, where it
appenrs well adapted. Tt produces a wenk flour that ig used mostly for postry
and breakfnst foods. It is resistant to powdery mildew, Spikes, glumes, and
kernels of Senora whent are shown in plate 28, 8.

History—S8onora (C. 1. 3036) (reg. 1714) was broughf to the United States
from Magdalena Mission, northern Sonorn, dexicn, where it has been grown
since ubonut 177" It is known to have heen grown in the United States since
pbont 1820. It is the wheat grown by the Pinn and ¥Yuma Indians in Arizona.
Several suatnples of wheat, similar to Sonorn, bave been introduweed by the
Dnitell States Department of Agrienlture from South Africa.

Distritnetion —Bstimated nrea in 1930, 28250 neres, grown in  Arizona,
Californin, Jdaho, Nevalln, New Mexicn, Oregon, amdl Utah.

Spynongms—Ninety-Day, Red Chafl, While Sonora.

13 Yorbal stutement of W, W, Mackie, JTununry 23, 1918,
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4, Reward amd B, Sonvra whegtts: Snikes it phuines natural size s kevuels X 3.
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A, Buavt soud 8, Kowvale whsits: Spikes and glumes starnl size ; keviels X 8.
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BONORA 37

Description—Sonora 37 is very similnr to Sonora except in being resiatant
to some races of bunt.

History—This strain (C. 1. 118902) of Sonora is the result of a cooperative
program of the Californin Agrienitural Experiment Btation aud e Division
of Cereal Crops and Diseases, Bureau of Plant Industry, United States Depart-
ment of Agriculture, at Davis, Calif, to develep strains of the important
commercial varieties of California resistant to bunt. The original cross,
Martizc X Sonora, was made in 1922, Bunt-resistant lines were hackerossedl
to Sonora six times. Following the sixth backeross a composite nf TL resistaut
F; lines wis released for production in the Sacramento Valley in 1837,

Diatridution~—BEstimated avea in 1839, 241 acves, growa in California.

GRANDFRIZE

Deseription—Plant  winter lhabit, midseason fo late. short; stem white,
strong ; spike wwnleted, elavate, dense, inclined; glumes pubeseent, hrown,
mid-long, wide; shoulders mid-wide. ubligue to squave; beaks wide, ohtuse, 0.3
to 1 mun. long; awnlets several, 8 to 15 mm. long; kernels red. mid-long, sofr
to zemihard, broadly ovite to oval; germ mid-gizet; crease wsoally wide, deep,
pitted ; checks rounded to angular; brush large, mid-long ta long,

Grandprize is usually pot uniform in shape of spike, 1 small perceninge of
nblong spikes usnally being present.

History~—Grandprize (. I, 4876) (reg. 115) was originated by A. N, Joues, of
Le Roy, N. Y., between 1900 aud 1008, [t wax distributed by Peter Hetderson
& Co. (1ig). seedsmen. of New York Ciiy, in 1810, The wheat derived its
name from the fact that Mr. Tones received o grand prize for his ceceal exhibir
af the St. Louis BExposition in 1904

Distribntion—Estimated area in 1934 7.831 aeres, grown in Penosyivania,
Tennessee, and Alabiama.

Synonwgne—Brll Moose, Golden Chatf, New Goenesece. 80 Louls Grandprize,
Velvet Heal.

PROI'O

Degeription—FPlant spring habit. early o mid=enson, mid-tall; stem faintly
purpie, weak to mid-strong: spike awned. fositorm, mid-dense,  inciiuved;
glumes glubrons, white, mid-lung, mit-wide; shoulders mid-wide, oblique to
gquare; benks 2 to § nun, long: awns 3 to T o, long; kernels white, mid-long,
goft, ovate to elliptieal, siightly humped; geem small to mitl-gized; crense mid-
wide, mid-deep; cheels rounded [ angutar; brush mid-sized, mid-long.

Propo (C. I. 1970} (reg 1213 is distinet from the other wheats in the group
in Laving fuintly purple stoms,

Higtory—This variety was first kuown as Proper, for whieh the following
higtory wos recovded In 1879 (15)

“Phe Proper originate] from the selection of n oumber of heads of hearded
wheat in a field of Mr, Proper, af Sutter station, on the line gf the Marysyille
& Valleje Railroad, in Sutter County.”

The following later and somoewhar different histors of Propo has beén
recorded by Shaw and Ganmnive (A87, po 58 of the Cadifurnia Agrienlturad
Experiment Station :

SOf Propo, R. M. Shackleford, of Paso Rolles, for mnny years eonnecred with
the milling trade of this State, Is anthority for the statement tlat this variety
was a fleld selection from n sowing made from a shipment of whent from
Chlle."

Hendry, in Y031 {#05), afrer exnmining plant materinis foond in the adobe
walls of Imildings evected during the poriod 1701 ta 1837 by Spanish mission-
aries in Mexico, Californin, and Arizonn, reports the following:

“Propo whent has heen found in 12 of the 14 buililings examined and
appenrs to have been the mest extensively grown wheat vaciefy throughout the
region during the Spanish ad Mexiem perinds. The speehmens ave aulform
in type and apperr to be identica!l with those of the vuriery as it i known in
Cndifornia today.”

It seems npparent thal Propoe is o very ol variety that bovame badly mixed
and was later reselected from commercial ficlds in California.

Distribption—Bstimated area in 193D, 302 nceres, grown in Califorpia.

Synonpim.—Proper.
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BAART

Deseription.—Plant spring hobit, early to midseason, mid-tall to tall; siem
white, weak; spike awned, fusiforn, nMd-dense, inelined; glunes glabrous,
white, long, narrow; shotlders narrow, oblique fo square; besks 3 to 5 mm.
long; awns 3 to 6 cm. long; Kernels white, long, semibard to hnrd, ovate;
germn small; crease sarrow, shallow; cheeks usualiy rounded ; brush mid-gized,
short to mid-long.

This variety can be distingwished from all others by the lurge yellowish pent-
shaped kernels. A spike, glutnes, and kernels of Banart wheat are shown in
plate 29, A,

Higtory.—Baart (C. 1. 1697) (reg. 123) was received us Barly Baart with
four other varieties (270, P. L 5078) from Australin by the Unlited States De-
partihent of Agricuiture in 1800. The com-
mereial distribution of the yariety in this
country is the result of this introduction.
It Austraiin it hag never been g leading com-
mercial variety, although It has been Erown
by some furmers for muny years. In intro-
ductions of wheat from South Afvien, virie-
tica ltave been obtained that nre identien!
with Baart, The unme “Baart” is Duteh for
benrded.  The varisty was introduceil to
Angtealin from the Cape Colony, South Afrien,
about 1880 {783).

Neethiing, 1932 {147), states that “Hourd”
wheat wis mentioned in South Afriewu liter:-
umre as early as 1784% and sqggests that the
original stock may huve been infroduced from
western Lurope,

In the United States the vaviety waos first
tlistributed for commercial growing by the
Arizonn Agrienlturnl Bxperiment Station,
which obtained iis origingl sved from the then
Otttee of Cerenl Investigations, United Stites
Depurtment of Agricnltnre, The variety wasg
wedl established in Arizona in 1914, when it
was ficst grown in Washington from seed
from Arizonn: it lnter sprend to Oregon
. _ . . and Hlaho and to Califor jin about 1917,
Fioure 5l.—Distribution of Digtribuction,—The estimated aren of Baprt

Buart wheat in 1938 Fsti-  {jorensed from 800,500 arres in 1019 to 85,325

mated ovew, 889,325 acres. aeres in 104G, grown In 17 States, o shawn in

figmre 51.

Synongms—Arizonn Bnart, Coluinbin, Diener Hyhrids, Dicner No. 18, Enrly

Brart, White Cnlnimbia,

BAART 23

Deseription.—This variety is very similar to Bonrt excepl in being resistiut
to stem rust and to sotne races of punt.

Higtory—Dhls strain (C. L 11907) of Baart was developed in conperative
investigntions of the Californin Agricultural Experiment Station and the Divi-
sion of Cererl Crops and Disenses, Burenu of Pluut Iialustry, United Stnpes
Department of Apricuiture, at Duvis, Calif. A program was hegun in 1922 o
develop, by bickerossing, straing of the fmportant commereinl whent vurieties
in California that would be resistant to bnnf.  Later simiiar project was
begun to wddd stom rust resigtanee te the most important varieties, Baart 38
Is the result of bnekerossing Martin X Buart 6§ times with Baart to obtuin a
bunt-resistant Banrt nnd buckerossing HopeXBaart 4 timesg with Baart to
abtain n rust-resistant Banrt. Ench backeross was made on segregntes regigt-
nint te bunt or stem rust depending on the cross. Tiw hunt-resistant wnd stem
rast-resistant strains were then erossed and 157 of the s segregates vesistiny
to hoth disenses were hulked and ineronsed in 8. The variery was gdistriby
uted to growets in the fall of 1030,

Dixtribution.—Estimsied ares in 1938, 120 acres, all in Culiforaia.
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G LADDER

Deseription—CGindden s similar fo Gipsy nt ean be distinguished from it by its
shorter beaks. which usually o not exesed 3 mm. It also has steonger stems and
is superior to (iipsy in yield and quality.

Higtory—The following history of Gladden (C. 1. 5644 (reg. 126) has been
reported by C. G. Wiiliams {224), of the Ohio Agriculiueal Experiment Station,
wlhere the variety was originated,

“The Gladden whenf originated from i single head of wheat seleeted from o
field of Gipsy whent in 1905, and was frst grown in 1908 under the number 6100,
ilong with other head rows of Gipsy, Fultz, Poole, and other varictjes,

“In consulting the old notebooks of 14 years age I find it ddeseribed s ‘very
erect’ in growth, the words heing undersenred, and given the highest rank for
stiffuess of straw of uny of the Gipsy vows. and as high a rank as any row in the
test. The photographs taken in 1907, 1914, and 115 show wore than ordinney
stiffness of straw.

“This viriety paussed along under the number name, §100, until 1915, when it
seered best to give it a ronl nrome in order to prevent confnsion, as it was being
distributed quiie a little over the Srre. Tr was named for Washington Gladilen.
noman nof assecinted wirh agriculinre particulstely, iy the most gseful eitizen
Ohio had for many years,” .

Digtribution.—Bstimated aren in 1080, 20665 ncres, grown in Ohio, Lilinna,
and Michigan,

Sprangmn.~—Number (100,

flli-a

Description.—Plant winter habit, midsiseson, mid-tall ; stem white, wmid-<trang ;
spikes awaed, fusitorm, mid-dense, jnelined : glimes mabrons, white, jdd-long,
nmiid-wide ; shouklers mid-wide, obligue w squnre: beaks 2 1o § mn. long : awns
# 10 T oenn by kevnels red, mid-iomg, soft, ovate, humped: germ mifd-giged :
crease mid-wide, shallow to mid-deep, pitted: chooks usually conmled : brish
smitll, mid-long.

Higtory~~The origin of Qlpsy (. 1. 34361 (reg. 127) is undeterminen. It wis
grown i Missouri as envly a= 1877 (6 anl ot the Ohic Agricultural Experiment
Station by 1888 (69, p. 28). Where s tradition thal the mnme was given the
viriery heciuse it was fiest obtained fron: n gypsy,

Nigtriletion —~Bstinsred area in 1039, 9,086 acres, grown in Katnsas aud Olio.

Spnonpms—Dofinner, Eeyprian, Farners Friond, Gipsy Queen. Galden Straw,
Gratns o Gold, Lebanon, Ningara, Relinhle,

VALLEY

Deseripiion —Vailey liffers Trom Gipsy enly o being talleor and slighrby enrvlier
ad in having slightly longoer spikes, beaks. atd ghunes,

Historyg, -Vitley (C. L SU2Z3) (reg 129 was oblattoed by the Qhlio station Ceom
Blins Torter, Plewsant Plain, Ohio, in 1883 and growat by then for the first tme
in 1884 (60, p 3F). I is “sitid to have ariginated in e Scivto Vitlley, Ohio”
LI09, . By,

lndizma Swamp is o dame under which o sample of whent vers similare (o
Valley was obfained from the Dlioels station in 1918, A wheat uuder that
ninme wils growns by thom ne early as 192 The Bverire 0. K. Soed Store adyer-
tized Indinna Sweunp whent in IS804, staring thai it was of the Meditermnenn
txpe, The wme " Bwamp” 18 alee vsed for sovernd other variegies,

Distribution.- ~Batinpted aeen in 1930, 8,643 aevos, grown in Missouri and Ohio,

Spnoonpng—German Awbee, Indinnil SBwamp, Ningnrea, Russinn Ambier, Rust
P'roof.

KAWYALE

Dexeription—DPlant winter habit, midseason, mid-tall; stem purpls, steong;
spike awnedd, fusiform, mid-tlense, orcet to iuelined, oasily shatiered ; wlumes
ghitbrons, white, shord, mitd-wide: sheniders pueros, wanfing (0 ohligue : hepks
parrow, acite, ineurving, 1 10 3 . long; awns 8 to § enn long; Kernels red,
mitl-sized. gemiluod, ovate: germ wdid-sized ; cconxe mid-whle, mid-deep; checks
rennded ; brush mid-vized, mid-lung. A spike, glumes, and kernels of Knwvale
wheat are shown in pate 28, B,

This varieiy is more winter havdy than mest of the other soft or semihard
real winter wheats, 1t Is resisiani (o loose smut snd is somewhnt resistant ta leaf
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and stem rust and o hesslan fiy, Flour from EKawvale is more granmlar than
_i’ro::z typical varietlez of soft wheat and is not satisfactory for making ecakes and
pagtries.

History—EKawvale (C. 1. 8180) (reg. 265) was developed at the Eansas Agri-

) cultura! Hxperiment Station, Manhattan, Eans, in co-

operative experitnents with the Division of Cereal Urops
and Diseases, Bureaun of Plant Industry, United States
Department of Agriculture. The selection was made in
1918 from Indiana Swamp, a syoonym of Valley., The
variety was registered in 1929 (34) and released for
conmereial growing in the fall of 1932,

Digtribution—Estimated arex in 1939, 1,219,278 acres,
grown in six Btates, as shown in figure 52.

RED INDIAN
Fiaurr 32.—Distribu-
tion of Kawvale Degeription—Red Indian is similar to ¥Fulcaster ex-
wheat in 1939. Es- cept for having shorter amdl stronger and less purpie
timated area, 1, stems.
219,226 acres. . Higtory—The history of Red Indiam (C. 1. 8382) (reg.
294) is undetermined. It is a Qistinct strain of Ful-
caster grown in Ohio. Seed was obtained in September 1927 from O. 0. Pierman,
Ottawa, Ohio.
Distribution.—Estimated area in 1039, 5,393 aecres, grewn in Ohio.

MAMMOTH RED

Deseription—Mammoth Red is similar to Fuleaster except for Deing slightly
later and shorter and in having n slightly larger and harder kernel.

History.—Mammoth Red (C. I 2008 (rep. 132) was first obtained by the
Tnited States Department of Agrienlture in 1804 from the 101 Ranch, Bliss, Okla.
The wheat was distributed by the David Havdie S8eed Co., Dallas, Tex, in the
early nineties. In experiments at the Muryland Agrieultural College, Collepe
Park, Md., it was highest yielding of the many virieties tested over a period
of years and has been distributed from that station and from the Arlington
Experiment Farm, Arlington, Va.

Distribution—Estimated aren in 1939, 25,764 neres, grown in Delaware and
Muoryland.

FITLCASTER

Description—Plant winter habit, midsenson, mid-tall to tall; stem purple, mid-
strong to strong; spike awned, fusiform. mid-dense, inclined; glumes glabrous,
white, mid-long, mid-wide to wide; shoulders mid-wide, oblique to sguare; beaks
2 to 8 mm. long ; awns 8 to 6 cm. long; kernels, red, micl-long, soft, ovate, humped ;
germ mid-gized ; erense mid-wiide,
mid-deep, sometimes pi tted ;
cheeks usually angular; brash
mid-sized, mid-long.

Futeaster differs from Gipsy
and Valiey in having purple
atraw, A prominemt characteris-
tic is the orange-coloved stripes
on the glumes, It has long heen
one of the most popnlar and
widely grown varieries of soff
red winter wheat in the TUnited
Htates. A spike, glumes, and
kernels of this variety are shown
in plate 30, A. Frouge hd.—Distribution of Fuleaster wheat

Hiatory.—According to Carle- in 1939, Bscimated sres, 1,223 308 acres.
ton (48, p. 701, “I'nlcaster (C. 1.

48623 (reg. 131) was prodneed in 188G by B, M, Schindel, of Hagerstown, Md,, and
is r; Lybrid between Fultz and Luancaster,” the latter being the Mediterranesn.
varlety.

Many names have been used for whent similar te Fuleaster. The earliest
record 1s mngder the name “Dietz.” It was flrst included in the varvietal ex-
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periments of the Ohlo station in 1884, The tame wheat, however, apparentily
soon came to be called Dietz Longberry (11, p. 387} and was later known as
Dietz Longherry Red (39, p. 18). 'fhe true origin of Dietz Longberry snd Ful-
caster is somewbat obscure. The former huas the eariier publisked history.
However, according to N. Schmitz, formerly of the Maryland Agriculinral
Bxperiment Station, Mr. Schindel clnimed that AL Dietz merely gave the name
Dietz Longberry to his Fulcaster whent.

Among the other names Stoner and Miracle are most commaonly used.

Stoner cunnot be distinguished from Fuleaster by any eharacter and is here
considered merely o strain of that variety. The histery of Stoner has heen
recorded by Ball and Leighty (28, p. 15).

Alr. Stoner increased his seed during the 2 years 1965 and 1908 angd dis-
tributed it in 1907, usually under the name “Miracle.” As reported in Depart-
ment Bulletin 1074 {50}, many extravagamt claims were made for it by Mr.
Stoner and agents who handled the seed.

Distribution—Estimated avea in 1030, 1,224.308 ascres, grown iu 22 States,
as shawn in fipure 53

Synonpyms—Acme, Acme Bred, Bearded Bluestem, Bearded Purplestraw,
Blankenship, Llue Ridge, Bluestem, (anadian, Chanpion. Corn, Cumbertand
Valiey, Dietz, Dietz Longherry, Dietz Longberiy Ued, Dulfy, Ebersole, Ezyptian
Amber, Eversole, Farmers Friend, Genrgin Red, Golden Chaaff, Golden King,
Greening. Improved Acme, Ironelad, Jokisch, Kansas Mortgage Lifter, Kentucky
Giant, Lancaster, Lancoster-Fuleaster, Lincoln, Martha Whashington, Michigan
fied Line, Moore’s Prolific. Numbor 16, Price’s Wonder, Rattle Jack, Red Wonder,
Stoner {Tden, Famine, Forty-tg-Gne, Goose, Half Bushe), Kentucky Wonder,
Marvelous, Millennimm, Millennium Dawn, Mirnele, Multiplier, New Light, New
Marvel, Peck, Russellite. Hussells Wonder, Steoling, Three Peck, Two Peck,
Wonderful}, Turkish Amber, Tuscan Island. Winter King,

V.ROL 133

Degeription—This selection of Fulcaster differs from Fuicaster only in having
somewhat shovter beaks und in being more uniform.

History~V._ P. 1. 181 (0. L. 10047) {reg. 200} ix the resull of & plant selected
in 1805 from Fuicaster hy the Virginin Polytechnic Institute, Blacksburg, Vi
It was first distributed for commercial growing
in 1915,

Distribution.—Bstimated area in 1039, 97,151
acres, wrown in Virginia, North Carolina, and
West Virginia.

NEILTTANY {PENN. NO. 44)

Deseription—Plant winter habit, midsenson
to late, tall: stem purple, mid-strong to strong;
sphike awned, oblong-fusiforin, mid-dense, eveet
to inclined; glumes glabrous, white, mid-long,
wide; shonlders mid-wide, oblique to sare;
beals 2 to 10 oo, Jong; awns 8 to 8 om. long;
kernels red, mid-long, soft, ovate, hnmped ; germ
wid-sized ; erease wide, mid.deep, sometimes
pitted; cheelrs angular; hrush lavge, mid-long,
Frevre d4—Distribution of Nit- Spikes, glumes, and lernels of Nittany are

tany wheat in 1930, Esti- shown in plate 30, B.

muated avea, 304,972 acres. This vaviety differs from Fuleaster in bheing

Inter und taller, in having more oblong spiles
andl slightly longer heaks, and in producing higher yields under Peunsylvanin
conditions.

History—Nittany {C. L. 6962) (reg 251) wus develoned {£18) by the Penn-
syivania Agricoltara!l Experiment Station, Stute College, Pa. It is the resnli of
a plant selection from Fulcaster made in 1909, This vaviety hasg been grown
commercinily in Pennsylvania since 1918 ns Penn. No. 44, or Nittany. It was
regisiered (54) in 1927,

Digtribution—Bstimated area in 1939, 504,972 acres, grown in 10 States, as
shown in figuve 54,

Synomypm—Pean. No. 44.
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MALVEL

Pescription.—Plant spring hbabit, midseason te late, tall; stem white, mid-
strong; spike awned, linear-fusiform, lax, erect to inclined, easily shattered;
glumes glabrous, white, mid-long, mid-wide; shouiders narrow, rounded fo
elevated; beaks 1 to 2 mm. long; awns 3 to 8 cm. long; kernels red, mid-long,
soft to semibuird, ovate; germ mid-sized; creuse mid-wide, mid-deep to deep;
cheeks angalar; brosh mid-sized, mid-long.

Malvel is very susceptible to buni, shatters easily, and is of infevioy quality.
It is moderately resistant to hessian fiy.

History—Marvel (C. 1 8876) (reg. 2896) was originated by T. G. Overby,
near AMellette, 8. Dglk., who cinims that it is the result of n etross belween
Velvet Chaff (Preston) and Marquis. It wuas distributed by Mr. (verby
for commercial growing in 1928

Distribution—Estimated arex In 1938, 33938 acres, grown In South Dakoefa
and Nerthk Dakofa,

Bynonpn.—Overby,

JAVA

Description—Plant spring habit, enrly, mid-tall; stem white, slender, mid-
strong; spike awned, fusiform, mid-dense, inelined, easily shattered; glumes
glabrous, white, mid-loug to long, narrow o mid-wide; shoulders wunting ro
narrow, obligue: beaks 2 to 15 mm. long, awns 2 to R o long: kerueis
red, mid-long, soft, gvate to elliptical, pointed; germ small fo mid-sized ) crense
mid-wide, mid-deep; cheeks nsually angular; brush mid-sized, mid-long, slightly
collared.

The above is the description of fhe most common Type of Java, which nsually
is distinguished hy its long beuks. There are many (ypes in the Java
vaviety ag grown in the field, inclading both hard and =oft koernels, white and
brown glumes, and varions lengths of heaks. Java is moderately resistant to
hessian fly.

History--Java {C. L 49861 (reg, 136) is probubly once of the oldest spring
varieties grown in the United Staves. It appavently was first known as
“Siberian,” concerning which the fellowing was recorded in 1837 (1):

“iegitivatort says: ‘Received sumple from Dr. Goadsell, of Utiea, said to
have come from Switzerlind.'”

A Stherian variety was also reported from Farmvitie, Vi, In 1848 (144, ».
1832) ;

“Waear.--The faverifte varieties of this griain are, first, The Tovkey, cillod
also Siberian whent. A smuall pireel of this was hrought from Sonth Caralina
by the Inte Rov. James Whavey awd divided hetween {he late Captain Pemberton
and myself”

China Tea, somnetimes referred to as Binck Ten, is also identienl with Java
and has the following history, as reported by Kiippart {128, p. ¥58) :

“Some 12 years since (1845) there was found by a merchant in Petershurg,
Rensselaer Connty, N, Y. 8 or T kernels of this kind of whent, in 8 chest of
hlack tea, which was sown.'

China teﬂ was lHisted in 1863, in a rveport of the standing committee of
the Iowa Agrienltural Society, as the first spring-whent variety preferred by
growers (703, p. 518.) ‘This fact, torether with the identity of the saimples
grown by the w;'ifers and the importnver of Java in Town, indicates that
ava is siraply a new name for the China Tea variety.

The name “Java™ has been nsed sinee at least 1801, as the following was
published under that date in the Genesee Furmer {2} :

“Yava Wigar-—Aceording to 2 covtrespondent of the Country Gentlem:in,
this variety of spring wheat was introduced inko this enunfrr in the following
singuinr manner. A woman who was roasting some Java coffee found among
{t a grain of wheat, whiclh she plinted: saved the produet and plinted again.
and so om for 3 yvears, when she distribited the seed smong her friends, whe
ail reported that it was an excelienf variety.”

In 1808 Wallaces® Farmer, of Dex Moines, Iows, published severai short
articles on the desirahilifty of groawing early varieties of wheat and oats.
A request was made fo their readers to report any variefty of spring wheat
that was grown that wonld vipen in Tows by the Fourth of Joly., Among sev-
eral of the varieties that were reported was the Barly Javn, from . F. Mor-
ton, sontheastern Nebruskn (2}, As n resntlt of this request, Java wheat was
grown in 1900 at the Iowa Agriculfural Experiment Station, Ames, Towsa, and
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on the farm of M. E. Ashby, living 5 miles north of Des Moines. For severgl
years Wallaces' Farmer entered info nn active cunpaign for the distribution
of Java wheat. The variety thus became quite widely grown in rhat State.
In 1920 Wullnces” Farmer published z brief history of the cultivation of Java
wheat in Iows (16},

A smmple obtained by the IHinois Agrieultural Experiment Station from a
farmer living near Sidrey, Il., in 1912 was increased and distributed ip 1917
as lilinois No. 1.

An eariy strain of Java, known as Kearney County, ig grown in western
Nebraska to a limited extent.

Distribution——Estimuted avea in 1939, 21,888 acres, grown in Illinots, Indinna,
Iowa, Nebraska, wnd Wisconsin,

8ynonpms—Black Teu, Canadias Clab, China Tea, Dixie, Early Town, Early
Java, Ghirka, Illinois Na. 1, Kearney County, Sibevian, Swedish, Fen Leaf.

PHOGRESS

Deseription.—Plant spring habit, early. mid-tall; stem white, mid-strong ;
spike awned, fusiform, mid-dense, erect to inclined; giumes glabrens. white,
fong. uarrow; shoulders narrow, rotnding to elevated; beaks 2 {to 10 mm. long;
awns 2 te 8 ¢m. long; kernels red. midong, soft to semilard, ovate: germ mid-
sizeid; crease narrow to mif-wide. shallow; cheeks rounded; brush mid-sized,
short.

Progress is resistant to powdery mildew and mederately resistant to stem
rust, but its kernels nre softer than those of the hard ved spring varieties
and. althongh high in protein confent, it usually produces bread of low loaf
veéiume and of poor grain and texture.

History—Progress (C, I 4902, ( veg. 234} was developed at the Marsh-
field branch station of the Wiseonsin Agricultural Experiment Station. It ig
the resnlt of » plant selection from a field of Fava wheat made in 1016, It was
distribunted for commoreial growing in 1021, It was registeved as an im-
proved variety in 102G (4% beeanse of its high yield at the Ashlandg and
Marshfield stations and its resistance te stem tust,

Distribution—Estimated ures in 1930, 57.027 aeres, grawn in Wisconsin,
North Duakota, Illineis, Towa, Minnesota, gnd Maine.

Synonyms—Capadinn Progress, Nordheugen, Prosper,

ATANMIN

Deseription —Plani winter habi, midseizon, midanll; stem white, wenk ;
spike swned, fusiform. mid-dense ro lnx, inclined: glumes glabrous, yellnwish
white, mid-feng., narrow : shanlders wianting fo narrow, obligue; heake 1 to 2
mm. Iong: awns 4 to 8 e, long : kernels red, mid-long, =emiliard to hard, ovite
to ellipticnl: gorm small; crense narrow. shailow: eheeks rounded to sguare;
hrush smail, mid-long.

Marmin is simiflar to Mintorki in winter havdiness angd in resistance to
stem rust and hant. Tt has n higher test weight. slightiy harder kernels, and
lower carntennid eontent in the grain.

Historg—Marmin {C. I, 113k {reg. 328} was developed in cooperittive
experiments of the Minnesotan Agriculturai Experiment Siation and the Di-
vision of Cerel Oraps and Diseases, Burenn of Plant Industry, Onited States
Department of Agrienlture. TF is the result of a eross between Minturki
{winfer) and Marquis {(spring) made ni 8. Pant in 1322, During the testing
neiod it was designated as 11-22-38 Minm. No. 2614,

The variety was named and ghout 1.300 bushels of seed were distributed
o farmers in the fall of 1940,

TOG0

Deseription—Piunt winter habit, imidsenson, mit-tall; stem white, wenk;
spike awned, fnsitorm, mid-dense to inx. wodding: glomes glabrons, white, niid-
long, narrow; shoulders wanting to narrow, ronnding to oblique: beaks T to 2
mm. {ong: awns 3 o 10 em. lang: kernels red. mid-long, semihard to lard,
ovitte to elliptienl: germ smali; ercase nureaw, mid-deen ;s cheeks romnded ; brush
smal, mid-iong,

Yogo Is very winter hardy. resistant to shme races of bunt, and high yielding
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in some sections of the northern Great Plains. It is easliy distingnished from
Tutrkey wheat by its lax, nodding splkes.

Hislory—Yogo (C. 1. $033} (reg. 272) was prodnved from a eross (Min-
turki® Belogling ) X Buffum made in 1919 at the Kansus Agricuitural BExperi-
ment Station, Manbattan, Kuans, in a winter-hardiness breeding program,
cooperative with the Division of Cereal Crops and Diseases, Bureau of Plam
Industry, United Stites Depaviment of Agriculture.  Head selections mude from
bulk progenies of the ¢ross grown at the Tudith Basin Branch Stuation, Moceasin,
Mount., int 1923 vesulted in Yogo. The varicty was tirst tested on farms in Mentan
in the fall of 1932, in which yenr it was registered (J3) as an improved variety.
The snperior characters wore high yield, winter haviliness, aml bunt resistinee,

Digtribution—Estineted arvest in 1030, 347 acves, grown in Moutans,
Washington, and Idaho.

MINTURKIL

Deseviption—=Plant winter habit, milseasmi, mid-tall; stem white, weak;
spike awned, fusifurm. mid-tlensce. inclinerl; glumes ghalwons, yellowish white,
mid-loig, mtrrow : shonlders wanting o nxrrow, oblige;
henks 1 to 3 min. long; awns 4 to 8 em. limg; kernels ved,
mid-long, semitard, ovate to eliptieal ; germ small: crense
narrow, shallow 1o mitdaleep: cheeks rounded; brush
~1 small, mid-long. A spike, glhiies, and Kernels of Min-
N turki whest are shown in plate 31, A,

\I This variety is very winter hardy and is moderateiy
Y reais.ant tn stem rust and bunt.  Ir resemmbles Turker ex-

Rl
) copt for huving sofier kernels and being more winter
O !

I har{ly.

Hixtory.—2Alnmrki (C. T, 61551 (reg 139) s the vesulf
nf 1 cross hetween (dessa and ‘I'nrkey, nuile at the Min-
nesura Agrienlneal Experiment Station, Universily Faem,
St Panl, in 1020 Of the many selections made from the
progeny of this cross two huve shown saflicient valoe to
be naned andd discributed by the Minnesofa =tation. This
wplectinn was first knowrn as *Minpesota Noo 15077 hue wasg
pamed Minturld in 1909 {102, pp. 1T 287 when i was first distribunesl

Distribution—Estimared aren in 1938, 1532855 aeres, grown in six Niales,
as shown in figare 55
Synon g —Minne=ata No, 1507,

FiGURE BA—IHstri-
butinn of Mintneki
whent in 339, lis-
timated arvea, 152,.-
855 ueres.

SEIERMAN

Deseription—Plant winter habit, mid=eaxon, mid-tall; steme white, weak to
mid-strong ; spikes awned, fsifuorm, mid-dense 1o ax, inelined : ensily shatrerved ;
ghimes glabeons, yvellowish white, mid-long, narrow : shouliders wanting to nar-
row, obliqte to gquare; beaks 3 to 30 mn. long; awne 3 o 8 em. long: keruels
red, mid-nng, semihard, ovate to olliptical : gervm small; erénse narrow, shallow;
cheeks rounded : binsh mid-sizer), mid-long,

This variety differs from Turkey chiefly in baving stronger stems, move
ensily shatrered glinves, longer beaks, and softer kernels, and in being resistant
to zome races of bunt,

Higtory—~8herman (C. I 44300 (rex 249) was developed in cooperntive ex-
periments betwoen the Oregen Agriconitursl Experiment Stadion and the Division
of Cereal Crope and Disenses, Burean of Plint Industry, United Stntes Depuet-
ment of Agricutture, at the Sherman Braneh Bxperiment Station at Moen. It
1% the resnit of 4 double eross belween Budapest X Turkey and Zinnnerman
¥ Tarkey, made about IS The seleetion resnlting in Shermmn was miade
in 15 at Moeeasin, Mont. It was distributed in sontheen Tdisha by the Idahe
Agricultural Experiment Station jn 1928

Distribution.—BEgtimauted nrea in 1030, 2543 aeres, grown in soithern idaho.

UKRAMNEA

Desgcription. <Plant winter hahit, midsenson to late, tall; stem purple, wenk
to mid-gireng; =plke awned, fusiform, mid-dense fo lax, inelinedl to nodding;
glnmes glnbrons, white, sometimes with Dblael stripes, mid-long, mid-wide;
shoulders narrow to mid-wide, obligue to elevated ; benks 1 to 3 mum. long; awns
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3 to 8 cm. long, uswally purple; kernels red, mid-long, hard, elliptical ; germ mid-
gized; crease mid-wide, mid-deep; eheeks ronuded to angnlar; brush mid-sized
to large, mid-long.

History—Ukeainka (C. I 8859} was introduced from the Union of Soviet
Sccinlist Republics by the Amtorg Corporation in 1927 and seed was piven
to the United Bintes Department of Agriculture. Seed wus sent to Royal Oakes,
of Bluils, IN., in the fall of 1927. He later distributed the variety to his
neighboers. The vaviety had been introduced previously and tested by the
United States Depoartment of Agrienlture but wis nof considered of eoough
valge fo warrant distribution. Ukrainka originnted as a selection (024G)
from the Hungarian variety Banat, made n 1913 at the Mivonov Planté Breed-
ing Station in the Ukraine, U. 8. 8, R.

Distribution—BEstimated avea in 1929, 8307 acres, grown in IHinois and
Oklahom:.

WHECONBLN PEIMGRER NO. 2

Description.—Plant winter hubit, midseason, mid-tali; stem faintly purple,
slender, wenk; spike awned, fusiform, mid-tense, inclined; glumes glabrous,
white. mid-long, narrow to mid-wide; shoulders wanting to narvew, oblique;
beaks 2 to 8§ mm. leng; awns 3 to 8 cm. long; kernels ced, mid-long, semiharcd
to bard, ovate to elliptical; germ small; crease narvow to mid-wide, mid-deep;
clieeks rounded: brush mid-long,

The variety differs from ‘Furkey in sometimes having faintly purple stems
#nd slightly softer kernels.

History—Wisconsin Pedigree No. 2 (C. 1. 6683) (reg. 148} is a selection of
Turkey developed by the Wisconsin Agricultural Expeviment Station and
distributed by it in 1915

Distritutfion.—Estimated aren in B3N, 10382 aeres, grown in Iilinois.

COOEFRATORKA

Desrription—Plant winter habit, widseason, mid-tall to tall; stem faintly
purple, weak to mid-steong; spike wvned, fusiform, mid-dense, nodding; glhmes
glahrous, white, mid-long, narrew; shoulders winting to narrow, oblique to
elevated; beaks 3 to 10 mm. long; iwns 5 to 9 em. long; kernels ved, mid-
long, semihard to hard, oviete (o elliptical ; germ small; creaze mid-wide, mid-
deeny; checks rounded; brush mid-sizetl, mid-long.

This variety differs from Turkey |wineipally in being taller abd later, in
having purple stems and softer kernels, and in being less wianter hardy. It
jg nlso resistant tv some races of bunt.

Hisgtory—Cooperatorka (C. I 8SG1) (reg. 299) wus introduced from the
Odessan Experiment Station, Union of Soviet Soeianlist Republies, in 1928 by
the Amtorg Yrading Corporation, New York Uity, The seed wug distributed
with other varieties in quantities of from 20 pounds to n bushel to experiment
gtations and seed growers in the United Stutes. R. M. Woodruff, seed grower,
of Pratt, Kans," introduced the variety from the U, S 8. R. in 1027. He
in¢creased the seed and sold it ns Kooperitka in Kansas. The acreage now
grown is the result of this latter distribntion.

Distribution—Bstimared area in 1038, 2390 aeres, grown in Kunsus.

Synonpins.- -Kovperittka, Kooperaturka, Russian Tuarkey.

RIBRLEY N1

Description.—Plant winter habit, midseagon. mid-tall; stem purple, weak fo
mid-strong 3 spllie awned, fusiform, nid-denge ; inelived ) ghanws glubrous, white,
mid-leng, narrow to mid-wide; shonlders mid-wide, wanting to oblique to square;
beaks 2 to 20 mm. long; awns 3 (o 8 cm. long, sometimes purple; kernels ved,
mid-long, semihiard to hard, eliipticnl; germ smail te mid-sized; crease mid-
wide, nid-geep ; ¢heeks vounded ; hrnsh mid-wide, mid-deep. The varlety shatters
engily, It is resistant to some ruces of bunt.

Hiatory—Several hundred heads were selected from o fleld of Sibley at the
Oklnhomn  Agrieuitnenl BExperiment Stition in 10210 {n 1927 n number of
whents inetnding selection 81 from 8ibley were tested on the Farin of Eorl

HWoopruesr, K. M. 23-pupe pumphlet on wheat varietiey. [No date.]  Praty, Kane,

koo e b £ Dm ey it
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Estit at Carrier, Okia. This selection showed up welt und was distributed in
1930 15 Sibley 81 (C. L M084Y.
Distribution. --Estimuted sren in 1939, TH07T acves. growan in Oklahoma.

IOWIN

Deseripfion.--Phmt winter habit, midseason to Inte, mid-tull to tall; stem
purple snd white, wostly parple, weak to mbdl-strong; spike
awned, tugiform, mid-dense, nodding ; glumes glabrous, white,
mid-long, mid-wide ; shoulders mid-wide, obligue to elevated;
beaks 5 to 25 mm. long: awns 5 to 9 em. leng; kerneis red,
mid-long, semibard to hard, elliptical; germm small; crense
mid-wide, mid-deep: cheeks rouuded; brash mid-sized, mid-
\ lomge.
[ Inwin differs from Torkey in being taller and later, in hav-
ing Ionger beaks, purple stems, and slightly softer kernels,
Fwurr 56.--Dis- ind in being moderutely resistant to stem rast.

tribution of Historg—Tlowin (C. 1, 10017) (rey. 207} wag deveioped hy

Iowin whent fn the lows Agrienitural Experviment Station. It is the resuit

10499, Estimat- 9of a plant selection from ‘Tielss wheat and was fizst commer-

ed area, 107,206 ciully grown and registored (45} in 1080, The advantiges

neres, of Inwin re stew rust resistance and high yield under Town

caonelitions,

Distribution—Estimated aven in 1939, 107,206 ucres, grown in seven Stafes,

&5 shown in flgure 56.

EARLY BLACEHULL

Deseription.—Larly Blackbnll differs from Blackhull principally in being
about 8 days enrlier ami somewhat shorter.  In compirative experiments Early
Binckhull kas been Jess hardy and also s yieldsd less than
Blackhnil

History.—Euarly Bhiekhull {C. L 8838) (reg. 2073 was se-
fected from i held of Blockhull in 1921 by A, 1% Hasberle, of
Clearwater, Wans, Owing (o variets vielssitwdes geed inerense
wils slow.  [n 1928 Mr, Haeberle bad a 40-neve fleld.  Tn Decem-
ber 1933 he rveporied that 060 bnshels of seed huad been sold
during the past 3 yeurs.

Distribution.~—Estinmted aven in 1939, 329005 acves, grown
in [ansus, Oklghoma, Texas, and Nelbwnslka, as shown in
fizure 5T. . -

Synonyme—Barly Handy (Blackhindly, Larly Russizn, hae- Firarry 97—
berle, Hueherles Barly, Distribution

of Tlarly
BLACKIITULL Blickhull
whent in

Deseription—Ulant winter habif, early to mbdseasoen, mid. 39, BEsti-
tall; stem white, midstrong: spike awaed fusiform, mid- nated  atves,
dense, inellned: ginmes glabross, white, wsunlly with black 320,085 aeves.
stripes, uid-long, mid-wide; shonkders wanting to nurrow,
obllyue; bealks 1 to 3 nun. leag; awns 2 to 7 em. long, sometimes black,; kernels red,
mid-long, semihard to hard, wsndly efliptiea); germ smadl] erease narrow, siutl-
low : cltecks rounded; brush miul-sized, mid-long, A spike, glumes, and Kernels
are sitown In plate 31, B

This varlety is a few days enrclier tha Turkey and has o softer kernel. Tt
is distinetiy Iess hardy than Turkey. Bxcept under cerlain unfavorahble weather
conditions, the glumes of Biackhull have Dlack stripes on the surface or
sometimes are almost entirely black.

Historg—Blaekhull {C. I 62513 {reg 142) was originaled by Barl G, Clirk
£48), of Sedgwick, Kans., &5 a selection from a field of Tarkey. He states:

“Phe Clark's Black EHnll whoeat is o wondectnl bedy varviety of wheat thal
T have developed from three binek heads found e 1120 Tt has proven superior
to all other varieties of winfer whent”

Blackhnl} was first distribnted by Mre. Clack in the fall of 1917, A selected
strain was disteibited as Superhavd Blaekbuil fn BR25.  As i usundiy is not
possible to fell this straln frem Binckhnl, it is considered 8 synonym of
thai variety.

Distribution—Estimnted aren in 1439, 8,197,624 acres. grown in 10 States,
as sliown in figure 58.
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Synonyms.—Black Chaff, Clark's Black Hull, Clark’s Black Hulled, Superbard,
Superhard Blackhwll,

RELIEF

Degeription—Plant winter habit, midseason, mid-tall to tall; stemn white,
weak ; spike nwoed, fusiform, mid-dense to lax, inclined to nodding; glumes
glabrous, white, mid-long, mid-wide; shoulders wanting te narvrow, oblique to
slevated; beaks 1 40 4
mm. leng; awns 8 to 8
¢m. long; Kernels red,
mid-iong, hard, ovate to
elliptieal; germ small;
crense mid-wide, mid-
deep; cheeks rounded;
brugsh mid-sized, mid-
long,

Relief differs irom
Turkey in being taller,
in having a longer and
laxer spike, darker
glumes, shorter beaks, a
glightly Jonger Lkernel,
und In being resistant to
some races pf bunt.
Spikes, glumes, and Ker-
nels of Rejief are shown
in plate 82, 4.

History.—Relief (C. L.
10082) (reg. 274) was
developed from g cross Figure 53—Distribution of Blackhuil wheat in 1939,
between Fussar and a Estimuted aven, 8,127,624 ncres,
selection from Turkey
{Ofah ¥o. 26) made in 1925 at the Utah Agricultaral Experiment Station, Logan,
Utah. The selection that resulted in lielief was made in 1928, It waus tested at
severa! stations in the western United States in 1932 nnd 1933 under the designa-
tion 43e21. 1t showed a high degree of resistance to the races of Filletin tritici
that were causing ienvy losses in the Cache Valley of Utah. It alse yicided well
in limited trigls and was distributed tv a few farmers for further trial in the
fatl of 1932,  In 1934 the variety was named and released for general disteibution
{203) nnd was registered (4§) ns an immroved variety,

Dr'-g.ﬂ'bm‘-:‘on.—Estimated irea in 1959, 48,882 acres, grown in southern Idaho
an¢ Utah.

CHEYENNE

Description—Plant winter habit, mid-season, short to mid-tall; stem white,
slender, mid-strong; spike awned, oblong-fusiform, dense, erect; glutnes glub-
rous, white, mid-long, mid-wide ; shonlders mid-wide to wide, ohligue to elevuted;
beaks 1 to 4 mnm, long; nwos 3 to 8 em. long; kernels red, mid-long, hard,
ovate to elliptical; germ smull; crense mid-wide, mid-deep; cheeks rounding
to anguiar; hrugh mid-sized, mid-long. Spikes,
glumes, and Kernels of Cheyenne are shown in
plate 32, B.

This variety differs from Tuckey principally
in having shorter and stronger stems, denser and
more erect gpikes, wider shoulders, and shorter
beaks, #nd in being somewiit more susceptible
to stem rcust. The brewd-buking characteristies
alzo are slightly diferent, a lonper nixing time
heing required for Chevenne.

Fiiuke 58.~—Distelbution of Historp—Qheyenne (C. T, B885) {reg. 209) is
Obevenne wheat in 1939, the result of u plant selected from Crimenn
Estimated arem, 748,525 (C- I 1435) in 1022 nt the Nehenska Agriculturgl
10res, Expeciment Station, Lincoin, Nebr. The new

viviety was included in plot teats at Lincoln
in the fall of 1927 and distributed to furmers in 1930 as Nebiuska No. 50, It
wus registered (45) as an improved variety in 1031 becouse of 1ts stiff steaw,
resjstance (o ahattering, and high yields, The seed originaliy distributed became
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mixed, and a purified seed sapply wns named Cheyenne and niade availuble in
1933,

Distribulion—Estimated area in 1939, 743,025 acres, grown in nine Stutes,
as shown in figure 59,

Syronyng- - Fly Proof, Nebraskn No. 50.

TURKEY

Description—Plant winter habit, midseason, mid-tnll; stem white, slender,
weak: spike nwned, fusiform, mid-dense, inclined: glumes glabeous, white,
mid-long. mid-wide : shoulders wanting to mwerew, obiigne: beaks 2 to 8 mnw
long: wwas 3 fo 8 em. long: kevnels dack ved, mid-long, leerd, ovate to eliiplicul :
gerin snmll: ererse narcow to mid-wide, mid-deep; ohiceks roundad; brush
small, mid-long.

This variety is winter-hardy and dronghi; vesistant. The fivst loaves are
narvow aud of g dark-green ealor. The kernels are sy distingoistialie
hecange of their dark-reil enlor amd smatl germ. A spike, glumes, and kernels
of Turkey wheat are shown in plute 33, .

History—Turkey (C. 1. 15381 treg 1134 is the name most commonly used for
the Crimean group of Lhard wintor wheals grown in the United Sintes Many

Fravm: G0—-Distributivn of Tarkey wheat in 1939, Bstioated aren,
124647403 neres,

higtories of this wheat bave been written,  That rearded by Cneleton (41,
o #08-388) s given here, however, as he inreoduced niaty steains amd spent
miich time in an attemgd Lo determine geeurntely the history of the whent.

"The originul home of hard winter whent is in the aren of Hossin just
north nnd st of the Block Sen and north of the Caneasus Mountadng, The
nten inelndes chiefly the governments of Tanrida  (ineluding the Criten),
Blaterinoslav, harkof, wnl Htavrapol, and the Don mml Kaban territiries.
In that region the wheat s generally called simply winter whont, but is konown
Tocnlty by vwnrions nmtnes as Krimka  (Crimenn), Kharekof, Belogling, U,
Torgovn, ole. * * ¥

YLhe history of havd winter whent in the United Stales is ¢losely associntor
with the movement of Rpssinn Menoonite immnigrants to the middle (Gront
Plaing, These people originally went from west Drussin to sonthern Itassin
about 1770 Levause of certain land geants and civil privileges offered by the
Government mitler Empress Cathering,  One hnpdeed years luer heir deseend-
ants, desiring furthor ndvanliages to he oblained in Awerien, omigeated to the
middle Greal Hlaing awmd seftled principnlly in Kansns,  The greater pember
were from the Melochun eolonies i northern Tunrigda, bof some were from
the Crimea proper and others from Bkaterinoslay, The ficst settlements in
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Kanasps were mnde in 1873, near Newton, Halstead, and Monndridge. Each
family bronght over o bushel or more of {'rimean wheat for seed, and from
this seed was grown the first crop of Knnsns hard winter wheat, Berunrd
Warkentin, a miller, who erected mills at Newton and Halsteuad, wns chiefly
instrumental in introducing the Twrkey wheat, but in this pioneer movement
of the Mennonites fwo other men were associnted-—Christian Krehbiel, first
a farmer, huc who Iater in 188G crected a mill ar Monndridge, and €. B, Schinidt,
neting ns immigration agent for the Santa e Railroad.”

Crimean is the name properls used for this whole gronp of hard red winter
whents, It also hns been usetl as n vavietn] name for separate introductions.
The first introduetion of the wheat under this neme is thought to have been
miade by Carleton in 1900 (219, P I 5630 from Kurman-IKemielehi, Central
Crimen, Russin.  Many other names have been used for wheal similar to Turkey.

Kharkof, for the most part, is a sheat morphologically identical with
Turkey, Severnl imtruductions were miade which enme from n region much
farther north, and it was, thevefore, thought to be o muceh more winter-harcdy
whent than Turkey., The Khatlof whent was first introdueed into the United
Stutes by M, A, Carleten in 1900, from Starebelsk, Kharkof, Russin (246, P, L,
S641, C 1. 1442y, Twa other steains (P, L 7467, Q. I 1583 angd P, I, 7786,
C, L2183, or C. 1 G261 were obtained in 1001 through A, Boenicke, president
of rhe Kharkel Agricultursal Society. The latrer of these rwo introduections
vontained o consitlerable pection of long-beaked straing more stmilar o Belog-
ling than the troe Kharkef. A fourth ot of Wharkot (0. 1. 91246, O, 1. 2208},
ronsisting of 450 hnshels, wias received in 1902 from the Stavobeisk district
thromgh . A, Bessey. For several years these straing of EKharkof wheat
gave slightiy berter results thin the erdinary Turkey wheat of Kansas aund
hecome ¢nite widely disteibuted in that Srate, as well as in Wyoming and
Montant.,  In recent years, however, lirtle ditVerence in hirdiness or yiold has
beey olwerved, exeept in northern Wyoming ami in Montaua, where it still
congistontly yiolds better than Torkey.

Mualakof is a name under which many stralvs of Crimean wheat have been
introdueed and grown. Whenr of rhis nawme is thonghi to have been first
istribnted by the Natekin Seed Co., Shenandoab, lewa, in the eirly nineties
from seed thal wis sald to have emme from Rnssia.

Histribution—"Ehe acrenge of Turkey whent in 1939, including that grown
under the name Kbarkoef and maoy other synonyvms, is shown in fignce 60,
Turkeyr is the most widely grown varvieiy and was coporied from 26 States,  In
1634 it oceupied 12607408 acves, or 1077 pereent of the toti! whent acreage,
In 1314 it ceenpied 21595200 aceres, eemprising 2608 porcent of all wheat,

In 1939 Kharkof was ropurted in 11 of the 26 Siates veporting Tuckey, the
total estimated aren bheing 120974 neres. This Is only (.96 pereent of the
reported ot pereape of Turkey,

Sitgms—Alhertn Red. Avgeurine, Bulpprinn, Crimenn, Definnce, Egsptian,
Hnrd Winter, Hundred-and-One, Hungariaun, Improved Turkey, Eharvkof, Lost
Freight, Malakof, Maleone, Minnesota Red Crass. dMinnesota Reliable, Pioneer
Turkey, Wed Rossian, Red Winter, Romanella, Russimy, Tauvaninng, Theiss,
Turkey Bed, Turltish Red, Ulka, Wiseonsin No. 18, World's Champion. Zuni.

EAGLE CHIKF

Degeripfion—Ende (bief is 2 mbxiore or 8 segregating population from a
field eruss of Turkey and Fuleaster or some other sofr wheat.

Higtery—Alboul 1002 rhe shanta Feo Dailway Co.o distribured small lots of
Kharkof wheat o Alva, 0kln. (' H. Hyde, of Alva, grew this wheat and in
1020 seloeted somue stilF-strawed plunts from a tield while harvesting,  Concern-
g the origin of Bagle Chief (O 10 88068) (rep. 300, My, Hyde says: ™

*1 uetived oeenzlmliy over the fiold, 10 or 16 rods apirt. o0 buneh of wheat
standing up and npon exaunination foand thar mose of it had fonr grains to the
mesh and that it had very sGT. conrse straw and the hewd showed different
than the Kharkof wheat., I gniheved all T eonld find Lrom this aoharcvesied
wheat, uat guite n gilllon of threshod wheat * % *7

This seetl wos inersased upril 1927, when Me, Hyde nmmed and distributed
i, selling 2000 bushels.  In 10923 he bad 3000 busbels for sule

Digtritntion —Igrimitted area in 150, 65,064 aeres, grown in A Malaana ind
Kansas.

% Lentel on Zogle Chief Wheat by C o Hyde, Alvn, Okle,, Aagust 26, 1530,
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ILKED

Description.—This selection from Tuckey differs only in having skightlty softer
kernels and in being more nniform under Illinois conditions.

Higtory—Tired (C. I 8219) (reg. 282) is the resutt of a plant seleeted from
Turkey in 19310 at the IlHnois Agrienltural Experiment Station (Z86), Urbana,
. It was frst grown commercially in 1923 as Turkey 10-110. It was regis-
tered {4%) in 1926 beennse of its high vields in experitnents at Urbona,

Distribution.—BEstimated drea in 1939, 3,801 acres, grown in Illinais.

Bimonygm—Turkey 10-110.

IOTURK

Deseription—Ioturk is similur o Turkey except for being slightly later nnd
in being resistant to some rices of hunt.

History—Iotnrk (C. L 11888) (reg. 266) iz a seclection from PTurkey unide
by the farm-crops section of the Town Agrienlturnl Experiment Statiom, Ames,
Iowa. It was distribnted for commereinl growing about 1926, It was vegis-
tered (45) as un improved variety in 1930 beeanse of its high
yields in experiments ikt Ames,

Distribution —Estimated avea in 10939, 16405 neres, grown
in Town, Eansus, and Missouri.

HKARMOXNT

Degeription—-Earmol is similar lo Turkey. If is o haedy,
Fieure 61-—-Dis- high-pielding stridn in Montana,
tribution ot Hiztory—Earmont {C. T. 6700} (reg. 2441 was developed
Karmont whent in couperntive experiments of the Montana Agricultural Ex-
in 193% 2stl- periment Station and the Division of Cereal Crops and Dis-
mafted aren, eases, Bureau of Plant Industry, United States Department of
114,148 acres. Agrienlture, at the Judith Basin Branch Station, Moveusin,
Mont. It is the result of 1 head selection mide from Khiarvkot
(C. I, 1583} in 1911. Knarmonr was grown commercinlly in Montuna for the
first time in 1921, It was regisiered (49 in 1920 becanse of its high-yielding
ability under Montnnn conditions.
Digtribution.—Estimted arean in 1989, 114,148 neres, grown in Moulahn, as

ghown in figure 6.
MONTANA NO, 38

Deseription—Thix varioty eannot he distinguished from Turkey and Kharkuaf,
Ingt has proved superior in winter hardiness and yield in
experiments und commercial trinls in Montini.

Historg—Montana No. 36 (C. 1. §549) (reg. 148) is the
result of a plant selected from Khurkef at the Montana Agri-
enitural Expertment Station, Buzeman, Mont., and distributed
in the tall of 195 as a winter-haedy, high-yielding sreain.

Digtribution.—REstimited aren in 1939, 24,500 acres, grown
in Montana,

IMetne §2.---Dis-

NEBHASKA NQ, G0 rribution of

Description—MNeobraskn No. 60 ig vearly identical with Tur- f\::]hl“";l::l I.L\iﬂn'
key in all tuxonomie characlers but will produce hemls when 390, Batitnel -
geeded lafer in the spring than Turkey, ol sren, 430.-

History.—XNehrnska No. 680 (C. 1. 8250) (rveg. 147) is 4 sclec- oGt m.r(:g '
tion of Turkey whent developed af the Nobraska Agricnitnral S
Experiment 8tation, It wag distributed for eommercizl growing in the fill of
1918 hecnnse of its relatively high yields,

Distribution—Bgtimated aven in 1039, 430,001 aecres, grown in Nehrash,
Kansag, Coloredo, South Dalkoetn, and Wyoming, us shown in figure (2

RI0

Description—Rio differs from Tnrkey only in having slightly shorfer stemns
and in being resistant to many forms of bunt,
History—Ric (C. I 10081) (reg. 275) is the result of n Lend selegted frnu
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Avgentine {C. 1. 1569), a Crimean wheat obtained froin the Marseille {Frauce)
grain exchunge by the United Stafes Department of Agriculiure in 1900. The
gelection was made in 1920 at More, Oveg., in cooperative investigations be-
tvveen the Oregon Agricultural Experiment Stition and the Division of Cereal
Crops and Diseases, Buveau of Plaut Industry, United Stutes Depavtment of
Agriculture. Ii is resistant to many races of buni and gives high yields of o
aood quality of grain. Rio was frst distributed to fansers in Sherman County,
Oreg., in 1931,

Distribution.—Bstimated area in 1839, 18361 acres, grown in Oregon and
Washington.

NEBRED

Description.—Plants of Nebred differ from those of Turkey in being slightly
earlier, shorter, and stvonger and in having a2 glaucous color. Nebred is
resistant to the races of bunt known to be present in Nebraska and is winter
hardy. It is susceptible to stem and leaf rust but seems fo be able to produce
& better erop when infocted than many other varieties,

Higtory—Nebred (C. I 10354) (reg. 321) was developed in cooperative experi-
mments of the Nebraska Agricuituvral Experiment Station and the Division of
Cereal Crops and Diseases, Bureay of Plant Industry, United Sintes Depart-
ment of Agriculture, The original seiection was made in 1924 from a plot of
Turkey (8. Dal. 14d, G 1. 3634) at Lincoln. Seed for the plot had beeu
inocuiated with Pilletia levis, and an cpidemie of sterm rust olso was created
in the spring. Heads were selected from pants free of bunt and that
showed the lowest infection of rast. In swcceeding vears these selections were
inpeulated with bunt, and only the resistant ones were coutinned, Nebred
(Nebraska No. 106837 was named in the fall of 1938 when about 1,100 bushels
were distributed. It was registered as an itnproved variety in 1038 (45).

Distribution.—Estimated avea in 1929, 7,770 acres, growh in Nebraska,

ORO

Description.—Plant winter habif, midseason, mid-tail; stem white, mid-strong
to strong; spike awned, oblong-fusiform, dense, erect fo inclined; glhumes
glabrous, white, mid-long, nnrrew to mid-wide; shoulders navrow, rounded to
eleviuted; beaks 2 to 8 mm. long; awns 3 to 8 cm. long: kernels red, mid-long,
hard, ovate to elliptical: germ small; crease mid-wide, mid-deep; cheeks
rounded; brush small, mid-long,

Ovo differs from Turkey principally in being slightly taller and in hnving
stronger stems and denser iand more oblong spikes and in being much moro
resistant to most races of bunt.

Higtory—0vo (. [. 8220} {rveg. 259} is the result of a head selected fromu a
Tarkey wheaf known as No. 883, The bistory of this Turkey is unknown.
The selection luter known as “0Oro” was made in 1921 in conperative investiga-
tions heftween the Oregon Agricultural Experiment Station and the Division
of Cereal Crops and Disenses, Burean of Plant Industry, United Stntes Depart-
ment of Agriculture, at the Sherman Braneh Experiment Stution at Movo.
It showed n high degree of resistnnce to bunt and yielded well in the drier

winter-wheat areas of the Pacific Novthwest. It was distributed to farmers in

Sherman Couuty, Oveg., in 1927 and in sonthern ldaho in 1029 It was regis-
tered (54) as an improved variety in 1928 hocause of its high yields, stiff
straw, and vesisinnce fo bunt, '

Distrivution—Estimited area in 1039, 54,288 acres, grown i Qrogon, Wash-
ington, and Idahe.

TENMARG

Deseription—Plant winter habit, en¥ly to midseason, mid-tall; stewn white,
slender, mid-strong; spike awned, fusiform, wid-dense, inclined; ginmes gla-
brous, white, mid-long, mid-wide; shoulders wanting to mid-wide, oblique o
elevated ; henks 3 to 30 mm. long; nwns 3 o 8 om. long: kernels ved, short io
mid-long, hard, ovate; germ smoll; ¢rease mid-wide, mid-deep; cheeks ronnded
fo anguiar: brush mid-sized, mid-tong, Spikes, glumes, and kernels of Tenmarg
are shown in plate 34, 4.

40764%° —4Z——14
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Tenmarq differs from EKanred in being earlier and less winter hardy and in
‘having stronger stems and shorter kernels, as well as resistance to some races
of stem and leaf rust.

Higtory.—Tenmarq
{(C. 1 6936) {reg 204)
was produced from a hy-
brid between Marquis
and P-1066, the latter a
sister selection of Kan-
red made from Crimesn
{C. 1. 1485). The cross
was made In 1917 at
Manhattan, Kans., in
copperative experiments
between the Kansas Ag-
ricaltural Bxperiment
Station and the Division
of Cerenl Crops and Dis-
eases. Bureau of Plant
Indystry, United States
Depiactment of Agrienl-
ture, Tenmarg is the re-
sult of a plant selection
made in 1621, It was
FieuRe 83.—Distribution of Tennmrq wheat in 1839,  registered (54} in 1429

Estimated nrea, 3,522,378 acres. and released ifor com-
mercial growing in 1832,

Distribwiion.—Estimated aren in 1939, 3,522,378 acres, grown in 10 Htutes, as

shown in figure 63,

EANRED

Degeription—Plaat winter habif, midseason, mid-tall; stem white, weak:
spike awned, fuviform, mid-dense, inelined, glumes glabrous, white, mid-long.
mid-wide ; shoulders narrow, obligue to elevated; heaks 3 to 25 mm. long; nwns
3 te 10 em. long; kernels dark ved, mid-loug, hard, ovate to ellipticnd; germ
small; ¢refage parrow
to mid-wide, mid-
deep; cheeks roand-
ed; brush smail, mid-
long.

Kanred is very sim-
Har to Turkey, but it
ig slightly more win-
ter hardy and siight-
1y eariier and can be
distinguished from
that variety by its
longer beaks on the
outer glumes and its
registance to spme
races of both leaf
and stem rust. It is
equal to Turker in
milling and bread-
making value. A
spike, glumes, and
kernels of Kanredare
shown In plate 33, B. Frure 84 —Distribution of Kunred wheat in 1939, Esti-

History.—Kanred mated fren, 1,538,073 acres.

(C. 1. 5146) (res. _

149) is the product of a single head selected from Crimenn (C. ¥, 1435}, which
bad been introduced into the United States fromn Itussia by the United Stites
Department of Agriculture. The head from which it descended was one of 554
gelected in 1906 by tite botuny department of the Innsas Agrienitural Experiment
Station (172). In 1911 the more promising straing were included in experiments
by the agronomy department of the Kansas stafion, and several of them, includ-
ing Kanred, were grown in field plois. In 1916 it was discovered to be ruost
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resistant, During these years of preliminary testing it was known hy the niuber
P-762. In 1917 it was named Kanred (iu eoutraction of Kansias Red). Alowt
4,000 seres were seeded to this variety in the fall of 1917 und move than 50,0
acres in the fall of 14918

Distritnttion.—The estimated area of Kanred in 1918 was 1300 seres and
in 1924, 4.314,962 acres. Tn 1924 the ostimated area was 1,535,573 acres, as
shown in figure 64, 1L was grown in 17 States.

Synonpn,—P-762.

UTAH KANKRED

Deseription—Plant  winter hobit, midsenzon, mid-tall: stom white, weak;
spike awned, fusiform, mid-dense 1o lox. nodding; glumes glabrous, yellowish
with brown stripes, mid-long, navrow to mdd-wide: shoniders nparrow o mid-
wide, obligue to slightly clevated: beaks varviable. 1 o 3w and 3 to 20 jumn,
long; awns 3 fo 8 cm, long: hevnels ved. mid-long, bard, ovate to elliptienl;
gerny smail ;) eretise parrow to mid-wide, mid-deep; cheeks ronnded ; brush small,
mid-long.

This variety differs from Kanved In bhaving longer, laxer, and more nodding
spikes, darker glumes, and more variable and shorter beaks, and in being less
winter hardy.

Hiztoryt,—In experiments ar the Nephi Dry-Farm Sabstation, Nephi, Utah,
this wheat proved to be a high-vielding variety and wias distribnied in 1922,
The origina)l source of this variety i= not Known. When distributed, it was
thought to be Kanred and, having been commercinlly grown s Kanred for many
yvears, is now desiguated as Utah Eanved (0, T, 1168081 (veg. 302).

Dstrivilion—Estimated aren in 10839, 48382 aeres. grown in Ctal apdd Idaho.

Syrvaym—REinred,

STURGEQN

Deseription— -Planl sppebng habit, enrly to midseason, short ro mid-tall; stem
white, mid-girong: spike awued, fusiform. mid-dense to lax, ineclined: gluntes
glabrous, white, mid-long, vavrow : shonlders narrow, rounded to elovated ; benks
1 to 3 mm. long: awansg 3 0 8 eon long: kernels ved, shart, semiliard to havd,
vvate; gernl miid-sized ; erease mid-wide, niid-deep ; ehecks rounded ; brush small
t mid-sized, mid-long.

Srurpeon ig resisrant to powdery mildew.

History—3mrgeon (C. I 117030 1reg. 278) was produced by the Wiscongin
Agricuttural Experiment Station (Peninsuluy Braneh) at Sturgeon Bay, Wis.
It is the result of a cross herween Progress suel Marquis mede in 1924, The
plant selection thar resalted in Sturgeon was anade in 1927, Tt was ineluded
in feld pims in 1031 and was disieibnted for
eommercial growing and was registered as )
an improved vacidty in 1Uhd (7).

Sturgeon wirs distribiiod 1o replace I'rog-
reis, which makes flour of poor bread-haking
quality.  Stprgeon kernels nore nearty e
semble these of Maruis than those of ihn
Progreess parent, bhar Hour frdm Sturgeon
tloes Aot einat that from damgis in baking
iy,

Disleifnbon. -Bstimoted  aren L 1930,
T3 aeres, crown in Llinois and Wiseonsing

HOMAR

Diegeriptiog.—Romar difllees fram Oores
in having shorter beaks (1 fo 3 mm, luhgt,
wenker stoms, siighty gronter pesistance 1o
stern rust, and sHghy harler kecnols,

Historg—-Komar (O, I S001) (reeg 2700 Fieene G5, -Disteibution of Ko-
wid produead (2461 from The same cross ho- e wheat In 1939, Faiimated
Lwaen Mariquis and Koin from whielh Ceres ared, 17,108 deves.
was selocled, The eross was wade in 118
af the North Dakota Agrietltoral Fxperiment Station, Fargo.  The seleclion
designated as NWIDGRL, which resuliod in Kinnar, was made in 1055,

Komar was disteibuted by the Tows Ageiculifuenl Fxperiment Siation in 1930
and by the Colovado Agriculiural Expeciment Station in 1831, hut it is nuo longer
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recommended in Colorado because of its kernel, which is objectionable to the
grain trade. It was registered (43} as an Improved variety in 1031 becnuse
of its high yields under Towsa conditions and its resistince to stew rust.
Digtribution—Estimated aren in 1938, 107,158 acres, grown in 10 States, as
shown in figure 65.
Synonyns—No. 1656, N. D. Ns. No. 1656.84.

PRESTON (VELVET CEHA¥F})

Description—Plnnt spring babif, midsenson te late, mid-tall; stem while,
sometimes faintly purple, especially on lower internodes. mid-stronyg: spike
awned, fusiform, mid-dense, ineclined, ensily shattered; glumes glabrous, white,
mid-long, mid-wide; shoulders wanting to narrow, oblique to elevitted; beaks
1 to 3 mm. long: awns 2 to¢ 7 cm. long; kernels red, mid-long, havd, evite; germn
mid-sized ; crease parrow to mid-wide, shallow to mid-deep; cheeks inguiur;
brush mid-sized, mid-long.

The kernels of Preston have n dull seed coat and a ratber narrow triangular
crease. The grain has i high test weipght per bushel,

History.—Preston {C. L 3323 (reg. 1527 was bred from a eross hetween
Ladora, a Siberian wheat, ami Red Fife, The hybrid wus made by Willinm
Saunders, at the Central Experitnental Farm, Ottnwa, Canada, in 1888, It was
grown at the experiment station at Indian Head, Sashatchewan, as early as
1893, and was sent to the Minnesota Agriculturat xperiment Station for growing
in the spring of iR9S. For i moere complete history of Preston, see Technical
Bulletin 459.

Distribution—The estimated arex of Preston decressed from 2,233,200 acres
in 1919 to 18,690 acres in 1939, The latier ncreage wis grown in [ilinois,
Iowa, Minnesota, Montana, North Dakota, Qhig, South Dnkotn, Wisconsin, and
Wyoming.

Synonyms—DBenrded Fife, Blue Ribbon, Climax, Golden Diop, Golden Fife,
Johunson, Johnson's Early Fife, Minnesota No. 148, Red Fife, Velvet Chaft.

CERES

Deseription—Plant spring habit, midseason, mid-tall; stem white, mid-strong;
spike awned, fusiform, mid-dense, erect to inclined; mlumes glabrous, white,
middong, mid-witle: shonlders mid-wide, rounded to elevatred; heaks 2 1o 10
mm. long; awns 3 o 8 cm. long ; kernids red. mid-long, havd, ovate; germ sl
crease  mid-wide. shallow e
mid-desp: cheeks usunily an-
walar; brish mid-sized, shoct,

Cores s almlt'l‘:lti‘]_\' resist-
unt Lo stem rust and dronght
ad is s high-yviolding whent
of good quality for bread mak-
ing, It alse is damsgged less
by grasshoppesrs than  most
other hard ved spring and
durnm varieties. A spike,
glimes, and kernels of Ceres
wieat are shown in plide
BB

Historyg—Ceres (C. 1. G
treg. 2411 wasg develaped
t226) at Lhe Novth Daketa
Traurs 8G.-—IHstribution of Ceres wheat In  Agrienlturs? Fxperbment Sta-

1039, Bstimated are, 3,558,000 neres. lign from a ¢ross heltween

Marguis and Kot nuide in

1918 1t was registered {49) amnd distributed in North Datkota in TO26 und has

been widely grown because of ity resistanee o stemn rast o deoght, early

nmtturity, high yield, and good guality. It s, hewoever, sipsceptible o bunt and
leose smut.

Distribution—Estimated nrex in 1938, 3,583,500 wcres, grown in eight Stales,
as shown in Hgure 66
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CORONATION

Deseription,—Plant spring halil, midsenzon, mid-tall ; stewm white, mid-strong ;
spike nwned, fusiformn, mid-iense, erect to inclined; glumes ghabrous, white to
yellowish, often with dark blatehes, mid-long, mid-wide; stionlders narcrow,
vounded to elevated; berks navrow, acute, 3 to 10 mmni. long; kerpels red, shoct
o midleng, hard, ovate to elliptical ; germ mid-sized ; erense mid-wide, mid-deep ;
cheelts angular o rounded ; brosh mid-long to long.

Coronation is resistnnt to stem rost, leaf rust, iand moderately resistunt to
Some ritces of loose smut and bunt. Tts guality charneteristies ave iliffevont
from those of Marguis, and it is recommeniled for discribution oily in enstern
Manitohn and Ontario.

Hisfory—Coronation {(C. I 11473) (reg. 320) wus leveloped from: a evoss
between Pentad (red durnm) and Muarguis made in 1925 at the Dominion Rust
Researely Labhoratory, Winnipeg, Maunitoba. Scleetion R, L. TH), larer nnmed
Coronation, was made in 1927, It egeaped from the Winnipeg stution il
was grown on firms in U835 but wag not aflicially released uutil 1037,

Distribution—Estimated area in 1939, 2182 acres, grown in North Dakotn.

XOTA

Deseription—Plant spring habit, midseason, mitd-tall; stem white, weuk to
mid-strong; spike awned, fusiform, mid-dense, inelined ; glinnes ginbrons, white,
mid-long, mid-wide; shoulders mid-wide, squire to elevated: hests 2 to 20 mn.
long; awns 3 to § em. long; kernels red, mid-long, hard, ovate w elliptiend,
slightly humped; germ small; erense wide, usnally shallow; echecks usually
angular; brash smuil, short to mid-long.

Ko ean be distinguished hy its long benks and eclevated shouldors. ‘The
kernels are very havd und slightly homped nmd have s swall germ. Kotz is
somuewhat resistant fo stem rust and dreughrt but is very susceptible to loose smut
and lenf rust.

Higlory—-Kotan (. T. 5878) {reg. 153) was obtuined in Russin by H. L.
Baller, of the North Dakota Agricuitural College, in 1903, while tikinge w stwdy
uf the Hax indnstry ot Burepe for the United States Depavtment of Agrienlture.
It was separated from Monmd durnn whest, fouwnd o e resistant fo stem rost
and {0 have bigh agrenomic vabue, amil was mmed Kota in 1889 by Waldron
wngd Clark (277, pp. IRT-1835).

“R.OB. R,37 s fhe desiguntion used by Professor Tolley fur a wheat identieal
with Kota. According to Professor Botley, [ B 1L 3 was one of his ariginal
introdnetinns from Inssin in 1004, inteadueod ax P L0214 Che oupnblished
vecord fur this wumnber in the Division of Plant Bxplovation and Intrwdnetion 13
“winfer wheuat from Ealachof, "Tambof Government,” as one of 23 lots of whent
introduced from Russia by Professor Bolloy in 19023, [ 1011 Professor Bolluy
distrilmted his IR0 1 R 3 to several furmers and 0 the Langdan substation,
v the variety never becime commercizlly estnblishedd by that disiribution, In
the spweing of 1919, after the discovery of rvesistunee to stem rusi in Wota and
its gimilarity to R. B. R, 3, I'tofessor Bolley distributed a second lot, consisting
of about a bushel of seed, to Jolmer Herre, Kelso, N. Dak., who wias the ficst
farmer to inerense it,

Digtrivution—Ustimated aren in 1930, 8772 acres, grown in Minnesota,
South [Mkota, Colovado, and New Mexieo,

Spnompn ~-R. B, K. 8.

RIVAL

Bexeriptinn —~Plunt spring hahit, midseagon, mid-tall; stem white, mid-steang,
leaves pubeseent | spike awned, fosiform, mit-dense. inelined ; glumes glabroens,
white, mid-tong, mid-wide: slonlders widswitle, rouonded (o elevitted ; heaks
3 to 20 oy longs awns 3 ote § e, dong s kertiels ved, mid-loug, havd, ovate;
goern nid-sfged s erense uid-wilde, mid-deep s ehecks angntae; brush mid-sizod to
litrgre, mid-long. A spilie, glumes, and lernels of Rivil ace shown in plate 35, 0.

tival s resisiant 1o stem aand Teafl rast amd Lo seversl vaees of oot [ s
a o high-yielding  variety of good quality  bot is sopewhar  susceptible  to
alittering.

1 Correspomience wilth 3. A, Clark, Division of Uersnl Crops aned Diseases, dated April
18, 1919,

Py
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History—Rival {C. 1. 11708) {reg. 329) is a selection from a cross made in
1529 between Ceres and s Hope X TFlorence hybrid. It wis developed in co-
operafive experiments of the North Dakota Agricuilturai Experiment Station
and the Division of Cerual Crops and Diseases, Duavean of Plunt Industry,
United Stntes Depurtment of Agriculture. Strain $.51.2.13, given Ns. No. 2034,
was one of the best of many selections tested from this cross and uamed Rival
About 725 bushels were distributed in the spring of 1039

Distrihution—Aceording to the vesnlts from [he varietal smevey, the esti-
mated grez in 1935 wns 1,011 gcres, grown in North Dakota and South Dukota.

PILOT

Desoription—Plant spring habit, midseason, mid-tall; leaves pubescent; stem
purple, wenk: spike awned, fusiform. mid-dense te lax, inelined; glumes
glabrous, white, mid-long, mid-wide: shoulders mid-wide, ronnded to elevated;
beaks 2 to 8 mm. lotp: mwis 3 8§ e longe: Keruels ved, mid-leng, hard, ovaie;
germ small; erease mid-wide, mid-deep; choeks anguinr; brush mid-sized, mid-
tong. A spike, ghusnes, amd kernels of Pilor are sbown in plate 35, B.

Pilat is resistont to stent ragt and o many races of bunt. It i not pure for
resistnnee (0 leaf rust amd powdery mildew bhot vesisinng types predominate.
It is a high-yielding wheat of good milling and bread-making quality.

History—Pilot (reg. 3221 was developed by the Division of Ceveal Crops
and Dizegzes, Buvean of DPlant Iudasiry, United States Depariment of Agrienl-
ture, and the North Dakoin nmmd other Stare agvicnltaenl experiment Stntions
coopernting in the regional hard red spring wheat improvement program, It
is the resull of § cross between Elope aml Ceros nudle at Mandnn N, Dok, in
1928. ‘The selection (', T. 11428, N. No. 1098) was made in F: in 1028
Rezelections were made in 1933 ar Langdon, N, Dok, Eighty of M0 head
eelections grown in THRH wore composiietd for inerease d1s N, No. T8A.  Nive
of the stem-rust-resistint high-vielding selections grown during the rast epi-
demics of 1933 were composited for inerense as N, Wo. 1008B. It wase registered
as an improved variety in 1038 {55,

Appreximautely 3500 busbels of <cod of 4 bulk of X, No. 1098 and W, No. 1008A
and 80 bushels of N, No, WO81E were distributed io Nerth Dakota for seeding
jn 1939, Selection N. No. 109513 0. T. 11045). whieh Is pure for resistance to
lenf rust and mildew, ix being inereaszed for disveibution to replace the enrlier
inereases which are nnt prre for resisrnee {o fhese two disenses.

Distribution—Aceording (o the vavietz] survey the estimaied area in 1939 was
1993 acres. grown in North Dakota, S8ourth Dakebta, and Monana,

HOPE

Deseription - -Plant spring habit, midseason, mid-tall: lenves pubescent: stem
purpie, mid-strong; spiiee awned, fnsiform, mid-gense, ereet to inclined, very
registant to shattering: plumes gabrous, white, mid-long. mid-wide 1o wide,
shoulders mid-wide, rounded ro clevired; beaks 2 1o 10 inm, Tong: awns 2 to
§ an. long; kernels red, middong, harvd, ovave; germ smalic crease wide, mid-
tleep; cheeks angular; Lrush large. long,

Under field conditions in the United Startes Hope is nearly hmmune feom
stem rust and loose smuat and resistant to leaf ot nnd powdery ildew.
From spring seeding it alsn i= very resisiant w haot, I Is suseeptille Lo frose
amt hest brury and to the hinek-chal disease,

History—Hope {{. L 81T8) treg. M0y wie develeped by E. 8. MeFadiden ag
the resnlt of o cross made in NG between Yernal emmer amd Maeguis whent,
The eross wizs made af Brookings, 8 Dak., while e, MeFRadden was employed
hy the South Dakorn Agricultural Experiinent Starion.  For several years the
hybrid material was earcried in ik a1 the Highmore Substadion, Highmoroe,
&, Dak., where Mreo MeFmdden wars condueting oxperiments cooperiative with
the Division of Cereil {"reps ing Disesses, Burean of Plnnt Industry, United
States Department of Agrienlinre. Howvever, the szelection that resnlted in
Hope wits uade in 1923 by Mro MeFadden on his farm near Webstear,
& Dak., whore it was inereased and disteihuied in 1927, Hope was registeretd
{49Y in 1926 heeanse of ite nenrly immune renction (o stems rast, 10 wias the
first variety of hard red spring wheal to have the stem-rast reaetion of emner
and has been used extensively ns o oparent o bhreedinme to trnsfer this reaction
to other varietles of hard red spring wlhwat.
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4, Rivul wud &, Pilot wheads: Spikes and glusmes paturnl sizey Kernels X 3,
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Distribution—Fstimnted area in 1939, 32446 nacres, grown in Minnesota,
North Dakots, Sonth Dakota, Inwa, Wiscounsin, Arizona, and Idahe.

NIGGER

Despription.—Plant winfer habit, midseason, mid-tall to tall; stem purple,
mid-streng to strong; spike nwned, fusiform, mid-dense, inclined; glumes
glabrous, white, long, wide; shoulders mid-wide, oblique to sguare; benKs 1 to
2 mum. long: nwns 3 to 9 cm. long; kernels red, loug, soff, avate to elliptieal,
slightly humpegd ; germ mid-sized ; erense mid-wide, {ieep, pitted ; cheeks ronnded
to angular; brush mid-sized, mid-long.

Nigger differs from Rudy chiefiy in having shorter beaks. A spike, ginmes,
and kernels of Nigger are shown in plate 36, B.

Higtory—"Nigeer (C. I. 5366) (reg. 1567) wheat
ia gnid to have been first distributed from the farm
of a coloved roan in Darke County, Ohio™ (i09,
# 4Y. It wus grown in experiments by the Ohio
Agricultura! Experiment Stntion as earty as 1884.

Digtribution—Estimnted areg in 1939, 123,949
acres, grown ie six States, ns showp in figure 7.

Spyronyme—Winter Green, Winter John, Winter
King.

NAROB

Deseriptinn~—Plant winter habit, midsensoen,
mid-tall ; stem purple, mid-strong v strong; spike
awned, fusiform, mid-dense, {nelined ; glumes gla- Prguse G7.—Distribntion of
brous, white, lorg, mid-wide; shoulders wanting Nigger wheat in 1939, Es
ko nirrow, rounded to square: heaks 1 o 3 mm. timitted avea, 123,549 ncres.
lopg; awns 3 to 8 am. long; kernels ved, mid-long
to long, soft, elliptical ; germ mid-sized; crease mid-wide, deep; cheeks angular;
brush mid-sized, long,

History—-Nubobh (C, L 8869) (reg 202) was developed at the Ohlo Agricul-
tural Experiment Station. It is the resuit of n selection from Nigger made
In 1918 It was registered (54) amd distributed] for commercial growing in 1528

Digtribrtion—Estimated area in 18883, D479 acres, grown in Oblo and Illinois.

RUDY

Dereription—Plant winfer habit, midsenson to tate, mid-tall to tall; stem
purple, mid-stremg; spike awned, linear-fusiform, lax, inelined to nodding;
glumes  glabrons, yellowish white with biack-
striped mwarging, mid-long, wide; shoulders mid-
wite, usually oblique; beaks 1 toe 5 mm. long;
awns 8 to § e, long: kernels red. long, soft, usu-
ally elliptienl ; rern sndl ; erease wide, mid-deep;
eheeks ronnded ; hrash mid-sized, mid-long,

This variety is distinet in having long, saft Rep-
nels and Llaek stripes on the glames. A spike,
glnmies. andl kernels of Rudy are shown in plicte
36, o

Hixfory.—"The vrigin of Hady {C. L 4873) (reg.
1551 has heen recorded by Carleton {40, p. 63) a8
fallows:

“One of the besi of the most reeently praduced
varieties j& the Hudy, which was oviginated at
Fieyre G8.—Distribution of  Troy, Obin, In 1871, by M. Rudy, through o eare-

Rudy  wheat  in 1938, ful propagation of the geed from n superior ad

Tatimated aren, 220,060 u distinet stool of whent found in n lrge field,”

neres. Rudy whenat wns not inehuled in the earietal

experimenis of the Ohio Agricultural Expieriment
Station until 1802, It 1s reported as buving been latroduced into Michipgun,
however, from western Ohio, in 1801,

Digtribution.—Estimated area in 1939, 220,000 acres, grown in seven Stutes,

% show it fipure 68,
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Digtribulion—BEstimated aren in 1930, 220,060 ncres. grown in seven Stntes,
as shown in figure 68,
Simonymy—Anti-Rust, Black Mediterranean, Enrly Rudy, Kentucky Giunt,
Queen of New York,
DIXON (HUMPBACK i)

Description.—Plant spring habit, Iate, tall; stem white, mid-strong; splke
awned, fusiform, lax, inelined ; glumes glabeens, vellowish bronze, long, narcow ;
shoulders nsually winting; heszks wide, 3 to 30 mm. long; awns 4 to 7 cm. long;
kernels pile red, mid-long to long. semibned, ovate, humped; germ mid-slzed ;
crease mid-wide, deep, sometimes pitted; ehecks rounded to angular; brush mid-
sized, long.

This variety is distinguished by the humped kernels, the bronze color, and the
absence of shoulders en the glumes, and the wide, lnx spikes. The kernels
have 1 smaler Lrush and gorre than fonnd in Humpbuck. Dixon is moder-
ately resistant to hessian fly.

Histery—The origin of Dixon (C. I 8048) (reg. 160) is undetermined. Xt
has been grown in Wisconsiv for wany years. The nanw Dixzon wits chiosen
as a name for Humpback IT or Smooth Humpback, as fthe fwo varieties pre
very similar. The Humpbaek variety oviginated from field selections made by
J. P. Berglund, o farmer living near Kensington, Miun, (204, p. 1). The otiginnl
heaq probably was the resuit of a natneal feld hybrid. Two strains were de-
veloped, one with pubescent glumes and one  with glibtous glumes. e
glabrousglumed strzin (Dixon) wis distributed a2 fow vears later than the
pubescent strain, which was distributed shout 1905,

Distribution —Bstimuted areq in 1938, 2570 neves, grown in Nebraskn and
Wyoming,

Spnonpms—Ghirkn, Humplhaek 11, Johnson, Smooth Humpback.

REQUA

Degeripfion—Plant winter habit. midsenson, mud-tall; stems purple and white,
very weak ; spike awned, oblong-tusiform, lax, nedding ; ginmes glabrous, brown,
long, werrow o mid-wide; shoulders nnreow, rounded fo obligue : heaks 2 to 10
mm. long; awns 3 to 8 enu. long : kernels whitu, mid-long, soft, ovate to ellipticnl;
germ small; erease mrrow, mid-deep: eheeks routded: heash soall, wid-long,

History——Requa (C. T. 11654} wus developed from heads selected in 197
from a field of Turkey by E. Requa, a furmer living near Pomeroy, Wash.
It waos incrensed and distributed nhout 1931, The original incrense wis Segre-
gited for red and white kernels, and Mr, Regna incrensed and istribuoted
fowhite graln type about 1035, Charneteristios of the sulection andl the faet
that Mr. Requa grew Goldeoin in the hay strip aronnd his fields indieate thot
Regna was from n natural cross hetween Turkey and Goldevin.

Digtribution.--Estimated aven in 1980, 1,188 neres, grown in Washingtun and
Tdnho.

MACKEY

Degeription—Plant spring hnbit, midsenson, mid-tall; stem white, mid-strong ;
apike nwned, oblong-fusiform, mid-dense, inelined ; glumes ginhronus, brawn, id-
tong, mid-wide: shonlders narrow, wanting to nbligne; heaks 3 to 20 mm. long;
wwhs 3 lo 6 em. long; kernels white, mid-lang, soft, ovile: germ mid-sized
crense wide, mid-deep; cheeks angnlar; brush swall to mid-sized, mid-long.

History~—The following history of Mackeyr (C. T. 10028) was reported by
A. P, Berd,"” of Mitvale, Idulio. A neighbar by the name of Jnmes MceRaherts
picked fonr or five heads from o field of Canadian Club in 1901 or 12, He
increased the seed in his garden, and, when be sold his furm in the spring of
NG, the seed wiis given to Willlam Mackey, who planted 12 acres that vear. Mr,
Mnckey distributed the variety, and it beenme knewn ns Miuckey whent, The
identity of the parent varioty, Camadinn Clab, is nel ktown,

Digtribution. ~listimuled area in 1939, 833 acres, grown in Idaha.

T Letter from A, F. Sernd, (lated May 36, 1084,
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CANADIAN RED

Description.—Plant spring babit, esrly, short; stem white, stender, weak;
spike awned, oblong-fusiform, mid-dente, inclined; glumes glabrous, brown, loug,
mid-wide; shoulders mid-wide, oblique te elevated; benks 2 w 20 wmm. long;
xwhs 2 to 6 om. long ; kernels white, mid-long, semihard to hard, ovate, humped,
curved ; germ mid-sized: crease mid-wide, shallow to mid-deep; cheeks rounded ;
brosh smali, short.

History.—The origin of Canadian Ited (C. 1. 6282) {reg. 165) is undetermined.
It was obtaiped in July 1919 from F. G. Stokes, of Kelseyville, Calif,, whe
reported that it coenstitufed 15 percent of the whent grown in the vicinity of
Kelseyville, Lake County. Calif.

Distribution.—Estimnated area in 1939, 187 acres, grown in Idaho.

Synonym—Canadian Spring.

SEVIER

Degeription—Plant spring hubif, midseason, mid-iall; stem white, slender,
wenk to mid-strong; spike awned, somewhat laterally compressed. oblong, dense,
erect to iaclined; glumes globrous. light brown, mid-long, ntid-witle; shoulders
mid-wide, obiique: beaks 1 to 8 wimn. long; awns 2 {o 6 cm. loug; Lkernels white,
mid-long. hard, ovate, humped ; germ mifl-sized ; erease mid-wide, shallow; cheeks
angmiar; hrash mid-sized. mid-tong.

This variety is nof pure as commercinlly grown. It is very distinet and
peculiar, as it represents nearly an intermediafe form between common and
durtim wheat, and for that reason ilso semewhat resembles poulnrd wheat.
Ir has the iaterally compressed spike, sharply keeled glumes, snd large, hurd
kernelz of durtun and the short, hollow stem. short awns, and mid-long brush
of common wheat,

History.—The vrigin of Sevier (C. 1. 6247) {reg. 168) is undetermined. It
mey be the result of a natural field hybrid between ecmmon and durum wheat.
It wus first noted to be commerefally grown in Utah by Stewnart (197, p. 183}
in the summer of 1918 and first listed as Kubanka durum wheit. Samples were
obtained by the writers from Mr. Stewsnrt and from the Federal Board of Re-
view. Chicago, INL. and the wheat was found not to be Kubinka and was also
doetermined to be more neurly & comunon than o durom whent. As the variety
had been grown in Sevier County, Utah. for 23 years or more, it wis named
Sevier by Stewart (188, p. 231,

Digtribution.—-Estimated area in 1989, 30 acres, grown in Utah.

ILLINOES NO, 2

Deseription—Plant winter habit, midseagon, mid-tall; stem white, mid-
strong; spike awned, fusiform, mid-dense to lax, nedding: ghunes glnhrous,
brown, mid-long, nuryow @ shmidders parrow, wanting to oblique: benks 1 1o 2
mu. lohg: awns 3 to § em. long: kernels light red, sharf to mid-long, soft,
elliptical ; gerim mid-sized ; crease mid-wide, niid-deep; cheeks rounded; brush
migd-sized, short.

This variety is resistant te winter injury from heaving and low temperniures
and is somewhat resistant to lenf and stem rust. It is very snsceptible fo
the rosette stage of the wheat mosate and to fiag smut.

History—Tlilinois No. 2 {0, 1 11537} is » selection from Indiana Swamp
(Valleyy made at the Iilincis Apricultural Bxperiment Station in 1915, It
was distributed in the full of 1932, A selection (D7) from this variety,
resistant to mosaic, hus becn nanwd Prairie.

Distribufion.—Estimater! area in 1939, 11,511 acres, grown in IHinois.

Synenpm.—Progeny No. 2.

GOENS

Drsgriptin—Plant winter habit, carly te midseason. mid-tall| stem faintly
purpie, strong: spike awned. fusiform. mid-dense, inelined. easily shattered;
glumes glabrous, brown, mid-long to lang, miil-wide ; shoulders narcow, ususlly
obligue: besks 1 to 8 mm. iong: awns 2 o 7 om. loaig; kernels red, mid-long,
soft, ovute; germ midsized to large; crveuse mid-wide, mnid-deep to deep,
somoetimes pitted : eheeks nsually rvounded: brosh niql-sized, mnid-long.

Goens Qilfers from Diekl-Mediterannenn principally in being enciler and in
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kaving purple straw, more easily shatfered spikes, nni shorter heaks. A spike,
glmmes, and kernels of Goens qire shown in piate 37, 4.

History.—Goens (C. I. 4857) (reg. 172), under the names Red Chaff and Red
Chaff Bearded, has long been known iu the United States, Aceording tn Klip-
part, in 1857 (£29, p. 7839, this wheat was “eultivated in Clermont County,
Ohio, for wpward of 50 years.” He further states that the origin of the name
Goens is undetermined. It “was introduced into Muskingum County (Ohio)
by Johr Dent in 1808." The Red Chaff wheat mentioned above, howerver, may
be only the Mediterranean variety, as Goens has heen said to be & cross between
Megditerranean and Gipsy made by a man named Geens in Ohio and afterwnrd
developed by his son. Concerning the introduction of the variety into Shelby
County, Ind., Ruossell G. Enst, eounty agent, Skelbyville, Ind., has written ns
tollows :

"Answering your inquiry regarding Shelby Red Chaff wheat. The yenr 1887
a man named Hall living 0 Fountnintown, in this county, purchased a earlnad
of seed whent in Prnuiding County, Ohio. From this start this vitviety hias be-
comeé the common variety grown thronghout the county and has been known
locally as Hall, Red Hali, Red Chaff, and Eed Chaff Benrded.”

Distribution.~Estimated area in 1989, 92,648 ncres, grown in Ohlo, Indiana, and
Aichignn,

Zmonyms—Baldwin, Cummings, Dunl ap. Dunlop, Early Red. Early Ripe, Going,
Hall, Miller's Pride, Owen, Red Chaff. Red Chaft Bearded, Red Hall, Russinn Red
Chaff, Shelby Red Chaff.

MERT-MEMTERRANELN

Drescription. —Plant winter hahit, midseason, mid-tall fo tall ; stem white, mid-
strong; spike awned. fusiform. mid-dense. inclined in nodding : ghunes glabrous,
brown, mid-long, mid-wide: shoulders narrow to mid-wide, rounded to elevated :
heaks 1 te 8 mm. long: awns 2 to 8 e, long; kernels pale red, mid-long, soft,
ovitle to elliptical ; germ mid-sized : crease narrow to mid-wide, mid-deep; cheaks
usunlly ronnded; brash mid-sized, mid-long to long.

Diehl-Mediterranean differs from Mediterranean principally in having white
straw and a smaller kernel. A spike, glumes. and kernels of Diebl-Mediterranean
whent are shown in plate 27, B.

History.—Dlehl-Mediterranenn (Q, I. 1395) {reg. 169) was advertised and dis-
tributed by Peter Henderson & Coa., secdsmon, of New York City, for the first time
in 1884, and is said by them to hoave originated by fertilizing the Red Mediter-
ranean with the pollen of the Diehl (1045, 1884). The sume higtory s given
in an article in the Roral New Yorker of the same year, in which it Is also snid
that the variety was orviginated in Monrne Countr, N. ¥.. but hx whom was not
noted (73}. The Diehl wheat was a1 white-kerneled variety with a1 elavate spike,
probably similar to Seneca Chief. During the lnte eighties Diehl-Mediterranenn
war distributed widely by the United States Department of Agriculture in the
congressional seed distribmtion.

Distribufion—Bstimated nrea in 1939, 9499 neres, grown in Michignn, Ten-
nessee, Virginia, Delawnare, and Pennsylvania,

8ynonyms.—Auburn, Big Four, Big Ten, Bine Ridee, Eelipse, Hxbrid Medi-
terranean, Michignn Bronze. Michignn Browna, MHler's Chojce. Rattle Jack,
Russian Amber, Shepherd's Perfection. Shophed’s Prolific, Spade.

RUSBIAN

Degeription.—Plant winfer habit, midseason to late, mid-tall; stem white,
strong; spike awned, fusiform. mid-densze, inclined: gliunes plabrous, brown,
mid-long, narrow; shonlders warting to narvow. ronndled o elevated: benks
2 to 10 mm. long; awns 8 to 8 em. long, sometimes Wack; kernels red, mid-
long, semibard, ovate to elliptieni: germ small @ erease nmid-wide, shallow to mid-
deep; cheaks rounded to angular; brush mid-sized, mid-Tong to jong.

Russian differs from Diehl-Meditorrancan mrineipally in being inter and shorter
and in having norrower and darker enlored glumes and. ander some cornditinng,
blnck awns.

Higtory—Russian (C. L 57870 (reg. 1700 was obtained from the Virginin
Agriculturi] Bxperiment Station, Blackshurg, Va.. in 1917, Tie arigin I8 unde-
terminet. {f is slightly difforent from Russinn Amber listed as o synonym of

= Coeregpondens: of the Divislon of Cereal Crops ndl Nisenses.  Mareh 1, 1042,
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A, Gouny and 8, Diehi-Meditersanenn wheals: Spikes and glumes naturul
size ) kovuels X 3,
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Diehl-Mediterranean and ziso different from any other wheal grown in the
Thnited 8istes under the name of Russizn,

Distribution—Estimated area in 1939, 25,337 acres, grown in Illinols and
Michigan.

Bynonym.—Hardy Northern.

TOGRET}

Descripfion—Plant wintar habit, midseason to Iate, mid-fall to tall; stem
white, mid-strong; spike awned, fugiform, mid-dense, erect to inclined, easily
shattered; glumes glabrous, brown, sometimes black,
mid-leng. parrow to mid-wide; shoeuiders navrow to
mid-wide, rounded to elevated; beaks 2 to 10 mm.
long; awns 3 to B an. Ieng; kernels red, short, hard,
ovate; gerit mid-sized; crease mid-wide, mid-deep;
brush mid-sized, mid-long,

Tobred is moderately resistint to leaf and stem rust,
but is susceptible fo shattering.

Histery.—Iobred (C. I. 6934) (veg. 236) was pro-
duced at the Iown Agricultural Iixperiment Station,
Ames, Iows, in cooperation with ihe Division of . — Dictr ;
Ceren) Crops and Diseases, Bureau of Plant Indus- I‘JEFRﬁl:ggi.edmi.tﬂgﬁtl?ﬁ
try, TUnited States Depurtment of Agricultuve. It 1039, Estimated aven
is a selection of Banat (Iows No. 1661) made 488,074 meres '
in 1815, It was fivst distributed for commercial ! .
growing in 1923 and wos vegistered (49} as an improved variety in 1926,

Distridution.—Estimated aren in 1939, 488,074 acres, grown in seven States,
a5 shown in figure 69.

Synonyms—Hybred, Iowa Bred, Red Russian.

BRILL

Degeription.—FPlunt winter habit, exrly to midsenson, short to mid-tall; stem
white and purple, weak; spike awned, fusiform, mid-dense, inelined to nodding;
glumes glabrous, yellowish browsn, mid-long, marrow; shoulders wanting to
rounded ; beaks 1 {0 5 mm. long; awas 8 fo 6 cm. long ; kernels ved, mid-long, hard,
elliptical; germ mid-sized; crense mid-wide, shallow o mid-deep; cheeks
rounded ; brush mid-sized, mid-long.

Brill is somewhat resistant to yellowberry, seab, léaf rust, stem vust, fiay smat,
and witter injury. It 18 susecoptible to mosaie.

History.—DBrill (C. I I1853) was the best of §000 seloctlong mpde from
Turkey in 1922 in cooperafive investigations between the Illinois Agrieultural
Hixperiment Station and the Division of Cereal Crops and Diseases, Bureau of
Plant Indunstry, United States Department of Agrienlture, at Urbana, I1. The
selectlons were maide g part of o search for stralpns resistunt tg scab.  Brill
was desighated as Ilillnois No. 131 wntll it was nnmed and distributed in the
fall of 1936.

Distridution—Estimnted avea in 1939, 7,748 neres, grown in Illjnois,

ASHEOF

Descriptirn—Plant winter habit, midsenson to late, mid-tall to tall; stem
white, mid-sfrong, spike awne” fusiform, mid-dense to 1ax, inclined to nodding,
eanily shattered; ghmmes plaberns, light brown, someiimes black striped, mig-
long, nirrow to mid-wide; shoulders wanting to narrow, rounded to elevated;
beaks 1 to 5 mm. long; awns 3 to 8 em. long; kernels red, mid-loug, hard, ovate;
germ small; crease mid-wide, mid-deep; cheeks rounded; brush small, mid-long.

Ashikof is resistant to severul races of bunt,

History.—Ashkef (C. I. 6830) {reg. 285) was developed at the Ashlang
Branch Statlen of the Wisconsin Agricultural Experiment Statlen. Yt is a
seleelion from Mnlakof made [n 1011 Ashkof is similar to the Hungariun type
of hard red winter wheat except that the glumes are brown, It more closely
resembles Pesterboden than Turkey, It was registered in 1928 (49), its su-
perior characters beivg winter hardiness and high pield. It was first dis.
tributed for corumereial crowing in the £all of 1928,

Digtribution—Bstimated aven in 1938, 10,785 acres, all in Wiscousin.

.
!
i
1
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ENID

-Deseription.—Plant winter habit, midseason, mid-tall; stem white and purple
mixed, weak to mid-strong; spike awned, fusiform, mid-dense, inclined to nod-
ding ; glumes glabrous, browi, mid-long, narrow to mid-wide, rounded to cblique:
‘beaks 2 to 10 m. long; awns 3 to § em. long ; kernels red, mid-long, hard, ovate;
germ mid-sized ; crense mid-wide to wide, mid-deep; cheeks rounded to angular;
brush mid-sized, mid-long.

Higtory.—Enid {C. [ 11508) (reg. 303) was developed from a brown-glumed
plant selected in a field of Turkey wheat by Walter Krienke, near Enid, Okla.

“Walter found several heads in the field with the hull red and the straw
wasg stronger and the heads wers much larger; so be took these few heads and
thireshed them with his hands and then tock the seed and wplanfed them on a
little spot of ground where there was no other wheat. He kept that ap until
he had enough seed to sow the whole field with the red-hulled wheat, and now
most 0£ the farmers here are planting it, ag it does better than most any other
kind."

Tt was grown widely in Garfield County, Okla., in 1932,

Digtrilution.—Bstimated area in 1939, 7,750 acres, grown
in Oklahoma.

Bymonyms—~-Enid Sirain, Red Krienke.

HREDIMIULL

Deseription.—Redhull is a mixed type of hard red winter
wheat as commercially grown. The predominating type is
awned iand has brown glumes with black stripes.

FIeURE T0.—Dis-  History—Redhnll (O, I 11534) {reg. 304) ig reported to
tribution of bhave been developed from a brown-glumed selectlon from a
Redhull wheat field of Blackhull at Haven, Kans, by ¥. E Tonn in 1521.*
in 1020. Esti- Seed was increased and sold by R. M. Woodrutf, of Pratt,
mated area, Kans
154,807 acres, Distribution.—Estimated area in 1939, 154,807 acres, grown

in Kangns and Oklahoma, as shown in figure 70.

Spnonyms.—Bartels Best, Bronze Turkey, Clenthers Red, Conoway, Ironclad

Blackhnll, Nick Special, Red Chaff, Rupp.

LADGGA

Description.—Plant spring habit, midseason, mid-tall to tall; stem fanintly
purple on lower internodes, mid-strong; spike awned, fusiform, mid-dense, in-
alined to nodding; ginmes glabrous, brown, short to mid-long, narrow ; shoulders
parrew, usually ronnded; benks varlable; awns 2 to 9 em. long; kernels red,
mid-long, hard, ovate; germ mid-sized; crease mid-wlde, mid-deep; cheeks
usualiy angular; brush small, mid-long.

All commercial samples of Ladoga wheat are variahle in benk length, as
gtated, ranging from 1 te 5 mm. {o as long #s 3 fo 25 mm. A selection obtained
from C. E. Saunders, of Ottitwa, Canada, has beaks only 1 to 2 mm. long, The
variety is resistant to powdery mildew.

History—Ladoga {C. 1. 4785) (rep. 177) wheat was introduced into Canada
from Russia, where it was grown in latitude 60° N,, near Lake Ladoga, north
of Leningrad, about 1888, It was sent hy the Canadian Department of Apri-
culture to several hundred farmers in northwestern Canada from 1888 to 1893,
in the hope that it wounld provide a wheat ripening earlier than Red Fife (175 ).
By 1892, milling and baking tests had shown fthat the variety was of poor
quallty, and its further distribution was ot encouraged. Spring Turkey is
the name nsed for whent apparently identical with Ladoga, which is grown both
as mixtures and pure in Montann and Wyoming. The writers are of the
opinion that this iz the Ladogn variety.

Distrivution —REstimated area in 19389, 6,351 acres, grown mostiy urder the
name Spring Turkey in South Dakota.

Synonym—onring Turkey.

® Letter from Tred Moehle, route 1, Enid, Okla., dnted Mareh 17, 1934,
= Woopnumr, R, M., 28-page pumphlet on whent varieties. No date. Pratt, Kang.

4
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BEA ISLAND

Description—Sen Island is A mixed lot of wheat as commercially grown, the
predominating type being similar to Ladoga, except in having more parple
sfems,

History—S8ea Island (C. I 6551) (reg. 803) is r spring wheat that was
commonly grown during the nineties but has largely gone out of cultivation.
The origin of the variety is undetermined.

Distribution—Estimated arvea in 1039, 8470 acres, grown in Colotiudo and
Nebraska.

Synonyns.~—Red Mediterranean, Texits Red.

DENTON

Description—Denton differs from Mediterranean prineipaily in having white
stems. It is taller, has stiller stems amdl a denser spike, and is resistant to
leaf rust.

History.—Denton (C. I. 82683) (reg. 255) was developed (/36) by the Texas
Agricultural MExperviment Station at Substition No. 6. from a plant selected
from DMediterrunean in 1918, The variety was distributed far commereinl
growing in 1026 and wens registered (5}) in 1827, because of its high yields in
experiments at Denton, it resistance to leaf rust, and because irs stems Were
sironger than those of Mediterranean.

Disgtribution.—Estimated area in 1539. 33,648 acres, grown in Texns.

MEMNTERRANEAN

Deyeription.—Plant winter habit, midseason, tall: stem purple, weak to mid-
strong, coarse; spike awuned, fusiformn, mid-dense tn lnx. erect to inclined,
easlly shatfered; glumes glubrous, brown, long, mid-wide; shoulders wanting
{o marrow, rounded to oblique; benks 1 to 8 mm. long: awus 3 to § em. long;
kernels red, long, soft, elliptical | germ mid-sized; crease mifd-wide, mid-deep ;
cheeks, rounded ; brush mid-sized, niud-long.

A spike, gluines, and kecnels of Mediterranean are shown in plate 38, 4.

History—Reference to the Mediterranean (C. 1. 3308) | reg. 180}y variety in
American literature begins in 1842, when the variety wis widely grown, with the
statement that it had been introdnced some yenrs bofore, (ne writer says
(87, p. 228) it wus introduced intn Maryland from the Alediterrinean Sea
region in 1337, TIn 1863 it was
recorded (739, p. 501) that it
was intreduced in 1819 from
Genea, Italy, hy John Gordon,
uf Wilmington, Dei. It came
into preminence in New York
between 1845 and 1853, from
which thne its culture spreasl
rapidly westwird. Itg early
pepularity  apparently  wus
gitined hectiise it was thore
resistant to hessian fly din-
ige thoan other swrieties. It
wis found also to be several
days earlier than the winter
wheilts commonly grown at
that time, sueh as Bluestem,
Red Bluestem, Golden Siraw,
and others. It was ealled enst
resistint and was comtinenderd Figure  T1.--Disiribntion  of  Meditervianein
as & high yieclder of especially whent in 1980, Estitnated arveqa, 387,348 acres.
heavy grain and adapted to
noorer soils than most vavieties. White whents being the standard. it was
vigorously criticized, especinlly by millers, becnuse its red kernels yielded n dark
flour and becnuse of the thickness of the bran. This lisapproval persisted for
at teast 25 yenrs, hut after the introduction of roiler mills it beenme recognized
ag a_good milling whent. Many other selections from the Mediterranenn aren,
tike Denton, ave resistant to leaf vast,

407642 —12——11




118 TRCHNICAL BULLETIN 795, U. 8, DEPT. OF AGRICULTURE

Digtribution—Bstimated area in 1039, 387448 acres. Thig acreage was
reporfed from 15 States, ns shown in figure 7L
Synongnis—Acme, Bluestem, Farmers Trust, Great Western. Key's DProlitic,
Laneaster Red, Lehigh, Miller, Miller's Pride, Missouri Bluestetn, Mortgage
Lifter, Red Chaff, Red Mediterrunean, TRed %ea, Red Top, Rocky Maountuain,
Standby, Swamp.
RED ROUK

Description—Red Rock is similar to Mediterranean except for having strottger
stems, a stightly longer, wider,
and Luer spike, and o hacder
kernel having a wider and
deeper crease. It yiclds better
tiinn Medirerranenn in Michi-
ran. A spike, glumes, itnd
kernels of Red Roek are
shown in plate 38, .
History.—led Lock (0, L
2997} (reg. 1813 wus ocigi-
wikedd it the Micligan Agricul-
tirnl Experiment Stiation from
an  individual keenel picked
out of a white wheat called
Plymouth Rock. The selec-
tiom  was Hrst sown in the
fall of 1908, T 1914, 60 hush-
olx  were seat out by the
PIGURE 72~Distribution of Red Reck wheat in experiment station to ds many
1939, Bstimated avea. 160,141 avres. farmers, 1 bushel being fur-
nished each farmer (14, po ).
Distribution—Istimated area in 1039, 160,141 acres, grown in seven States,
s shown in figure 72.

RERRKELEY ROCK

Deseription—DPlant winter habit. late, 1ali; stem npurple, mid-strong: spike
nwned, linear-fusiform; mid-dense, inclined; ghumes glabreus, brown, mid-long.
mid-wide ; shoullers wanting to mid-wide, rounded to elevated: heaks 1 to
mm. long; awns 3 to 8 em, long: kerpels red, mid-lnng, semiliipd, nvate to
elliptical ; germ mid-sized; crease mid-wide, mid-deep; clieeks rounded @ hrush
large, mid-loag.

Berkeley Rock differs from Red Rock in being taller and in having shortet
Benks and harder kernels, It is resistant to some races of hunt.

History—Derkeley Rock (C. L 8272) (reg. 307) wuas developed (%4) at the
Michigan Agricultura] Iixperiment Btation from a eross hetween Led Bock and
Berkeley {Turker) made in IN1Z. The selection later numed Berkeley Ruock
was made in 1915 and seell was distributed for commercial growing in 1922,

Distribution.—Estimated avea in 1930, G765 acres, grown in Michigan.

KRUSE

Deseriptinn—Plant winter habit, widseason, mid-tall; stem white, mid-
srrong: spike awned, ohlong, wid-tense to denze, erect Lo inclined : glumes
pubescent, white, mid-long, mid-wide: shoulders mil-wide, obliyue to squire:
benks 1 fto 8 mm. hmg: awns 3 to 6 em. long; kernels red, mid-long, soft to
senihard, oval: germ mid-sized: c¢rease wide, deep: cliceks angalar: hrosh
small, mid-long,

Kruse ig resistant to =onme forims of hunt.

Higtorp—Kruse (O, I 11524 wheat was selecled Dby lerman Kruse. nof
Bereail, Mont., frem a fieldl of Kanred in 1922 The zelection was inereise:d b
never did well in Montaua chiefly because of lack of winter hardiness.  In 1825
a ¥-pound saniple was sent to a brother, F. €. Kruse, Benson Statiim, Omalia,
Nehr., ‘The rariety wus incteassd until the fall of 1920, when it wag oflered for
sale. At this time sowe 648 bushels were available. The variety was popular
with some growers hecpuse of its large hends and stiff straw. It is possitile that
Kruse wheat is the result of a field hybrid between Jones File and Konred.

Digtrivation —Estimated arei in 1939, 300 acves, grown in Kunsas.
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PLATE 38

A, Meditevranenn and B Regd toelr whents:
kerusls £ 3,

Spikes and ghones vatural size:
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Crus WHEAT

The plants of club wheat may be of either winter or spring habit
and either tall or short. The stems usually nve .
stiff and strong. The spikes usually are awnless N

but may be awned, and are elliptical, oblong, or w

sometimes clavate or club-shaped, short, usualiy
less than 214 inches in length, very compact. and
laterally compressed. The spikelets usnally con-
tain five fertile florets and spread at nearly a right
angle to the rachis. The kernels of club wheat
are small and Jaterally compressed or “pinched”
becauge of crowding in the comﬁact spikes. Most

club-wheat kernels have @ small, short brush and
8 narrow, very shallow crease. The grain of
most varieties 1s of rather poor quality for bread
making and is used largely for biscuits and pastry
flours.

The club wheats are distinguished from com- i
mon wheats by the shorter and denser, laterally provne T3~ Disteibn.
compressed spikes. The varieties of wheat tion of ciub wheats
grown in the eastern part of the United States I 1930. Estimated
often referred to as club becanse of having  Brew, #11.282 ieres.
clavate spikes do not belong to this group, but are common wheats.

Figure 73 shows the distribution of club wheats in the United
States in 1939.

KEY TO THE YARIETIES OF CLUB WEHEAT

I, SPIKE AWNLESS.
2, GLUMES GLARRGUS.
3n. (ILUMES WIUTE,
dn.  KEBNELS WHITE [T, compuctum humbohitii Koern.).
KERNELS BOFT TO SEMITAND,

WINTER MAMIT, Puge
Awnlets 119 5 inm. long; plant very short S ALWCEL. ... 1% N
Awnlets 2 to 1 mon jotgs plant mid-tall (o call . [Ivniin 28, .. 120 !
Awnlels 310 15 mun, Tong: plang mid-taid rp il . Hysran - 120 i
Anr o b
INTERMEDIATE HAMIT. v ) i
Plants short; glumes ansl kerneld very shost . .o Henuin b4 12
BIMLING 1ADIT,
Plung shart, early: splke ablona-clivnre Hos0 AR b |
Plant tnil, pridsensen; spike ellipiad-elavole Bic CLep Lo
Bifi CLun 37 1

KERNELY SEMNALD 10 HARD,
SPUING lAnIT,
_Splkeclliptieal. .. Hrommn 5% 122
4b, IKERNEIS RED (T compacium warneriamum Koern,).
KERNELS SOFT TO SEMIllARD,
SPRING IWARIT . vy 143 j§:)
3bh. GLUMES BROWS,
dn, KERNFLS WHITE (T eompactun refitdem Kovcs
KEVELS S0PT 7O REMUTARD,
SEPRING WAMIT,
Spike oblong-fusiform; glumes durk brown,
Spike mid-dense Fignn I <]
spike dense JEssin . 123
Spile clavate,
CHumes light brown.
*iant short to mirl-1al] . Uxsiox U
Plunt mid-1all. REDtiasy. 123
) (Humes bluist hrown cva camacewe. oo BLUECHAFF 124
b, SBPIKE AWNED,
. GLUMES GLARROUE,
$n. GILLMEY WHITE,
dn. KERNELS WHETE (. cowpociion eringecim Hovr,d,
K ERNELR SEMIALI T 1TARE,
SPRING INTERMEDIATE TABIT . e e el .o LUrace
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DESCRIPTION, HISTGRY. DISTRIBUTION, AND SYNONYMY OF
CLUB WHEAT YAKIETLES

ALICEL

Deseriptinn—Plant winfer habit, midseason, very short; stem white and
purpie, very strong: spike awaleled, elliptical, den=e, erecty glhumes glibrous,
whife, shorl, mid-wide: shonllers wanting in nireow, oblique: beaks mid-wide,
obtuse, 0.3 mm. long; awnlels wanting to few. 1 to § mm. long: kernels white,
short to mid-long, sofi, ovate, ircegular, hnmped, flattensd ; geruw smalt Lo wiid-
sized : crease mid-wide, mid-deep; chueks 1ounded o angular: hrush mid-sized,
mid-loug.

Historg—aAlicel (€. I 17001 was developed in conperative investigations of
e Division of Cereun) Crops and Disenses, Burean of Plant Industry, United
Stutes Department of Agrieplture, aud the Oregon Agricalturat Experinent Sii-
tion. from a cross between Goldeoin and Waleid 128 made at rhe Sheeman Branch
Experiment Station in 1919, Sclection 1998A5-1—1 matle in 1624 was distributed
in the Grande Ronde Valley in eastern Ovegon in the fadl of 132 Allesl was
found o be not pare for plant helght and color of stem= ami plant seleetione
were made from it at the Pendivron Field Station in 1932, One of the seleetinons
(C. 1117850 pare far planr heighe ang liht puepbe stems hias been named Elging

Disteibation~—BEstimated aven in TO345, 205806 eres, crown in Oregon,

Npaenpar e -Foarrefold=-Teheid 128 (white elaely,

HYBRIN 12+

Deseription—DPhme winter habit, anil=eazen, mid-tall to faliz stem white,
strong: spike awnleted. elliptiea], dense, vreet: glimes glibeous, whire, =hort,
wide ; shoulders nareow, Usually romded : heaks wide, obtnse, .5 mm. o
awnlets fow. 2 e 1 mm. long: Kernels whites <hart, =ofl. ovate toooval, ivregnir.
humped: germ mid-sized: erense mid-wide. =hallow: cheeks angular: brosh
small, mid-long.

Hyhrid 128 is high yielding hut i= very sasceptibie 1o bunr.

Spikes, glumhe=, and kernsls of Eybrid 125 whear are shown in plate 39, 4

Higtory~-Hybrid 128 (¢ L 45128 treg 180 wis originared af the Washington
Agvieultnral Experiment Sotrion. 'ulloan, Whsh,  Tis history hiag been voeordind
by Sehafor pnl Gaines (77, 7 N1 a= follows:

SHybrid 125 is a0 oeross botween Jones Winter Fife and Litile Clah, If was
originated in 15949 by Prof. W_ J. Spillman. Afrer heing selected and syl for
eight rears it was di=tributed to ranelwes for forther wsring,”

Profeszor Spillioan searosd his work in whent breeding at the Wilsinngion
Apricultral BExpoeriment Station in 15098, Valmihle resalts were obrained,
Hybrid 128 heing ondy ane of the varvieties whicll resnlted fropt the fivrse e-osses,
PThe work waz hardly emnmencsgd, however, bhefore he 1ot the betitatioa, nnd
the important tnsk of making fhe seleetion=. festing the niany steains and
disivihuting the new varieties woas left or othaer workoers,  Flis
work with whent, however, resulied i gome of the sery oarliest
dizeoveries of the mndamental prineiptes of hevedity in plant
brewuling, e lefr Polluten in Juee L asad i was oot until
IO rhae he pathlishoed the results of his stadies in hyheilizn-
tiopn 80 In the sane sewr he pubilished o mnee popelar
Bulletin from the Washingion Agreleulimeal Expevboent Scor-

Figrre L thnn, which sive gooue of the Festls of hig onely experiments
Tristribatrion iy,
of Hymuar Distpeibation. - E<tingnied arven in 19358, 46362 aeres, grown in

w et in Wahington, Ovemon, and Tdgho, The aerenge hag deerojsed
T80, ¥ wreatly jo pecont yeues, having hees displaced by new high-
natred srest,  yielding, bunr-regisiant varieiles equally dezivnble in othor
THLIID aeres,  respecrs,

Npnnnpyis, Wishingnoa Tiebeia 128 White Hybrid,

TIYMAH

Dexeripfion, - Hymar is very similne to Hybeid 128 exeopt in bavios stichoy
mnce sl lomser iwniees amil in beine =lichtly Jnter, 10 08 pesistant to sevoecn)
Farees of linat,

Higtorg.-Iymue (00 L 11005 freg 31H wos doeveiopsd in conperative ex-
periments of the Washingion Agrivoltural Experimpent Stition apd  the Di-
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vigion of Cereal C(rops amd Dhisenses, Borveau of Plant Industry, United States
Depurtment of Agricniture, af 1tliman, Wash. bt is the result of a cross between
Hybrid 128 and Martin mode in 18923 The plunt spleetion that vesaited in Hymar
waits made in 1930, Ti wis distribnted Tor commercinl produetion in the fali of
IZI5 wnd was registered as an improved variety in 185 043

Distribntion- -Bstimared areit in B39, 126,91 acres, grown in Washington,
Idatho, and Oregon, as shown in fignre 74,

ALBIT

Deseription.  AIbit differs from Hybrid 128 in having slightly Tonger spikes,
lives harzh ghames, slehrly lopger pwniels (3 to 35 o longg), and sonetimes
Vighoer green feaves, It is redistant to =owe moaees of hum but has o slightly
lowor test weight and is more susceptible to shattering than Hybrid 128, Spikes,
ginmes, and kernels of Albic wlheat are shown in plate 34, 8.

Higtory- At {C. I 82751 (reg. 258} was developed by the Washington
Agricnitnrdd Experiment Siation in experfienis cooprrative wirh the Division
of Ceritl rops und Disenses, Bovean of Moot Intusuirey, Undted
stes Department of Agriculture, {rom a cross made in 18920
herween Hybrid 128 and White Odegsst (O L 46503, The selec-
tivn, later named ADiE, was made in 1923 and released for com-
merehl produetion in the fall of 18026, b e vogistored (34 s
an improvist varisiy in 19427,

Distribabion, - -Fsthmared aven in T3 125,770 acres, grawn in
Wiashington, Ldaho, and Ovegan, ns shown in figure 75,

Frovwy 75, —

HYBRID 143 Distribirion

uf Albir

Degeription.- -Plant wintor Interksadinte habif midseison o w heat in
Litter, shorn to mid-tall ; stem white, stromg: spike awnleted. olifp- 1034, Exti-
tiend, donise, ereed @ ghinnes glabrous, white, storn, wide s shutlders mitted e,
prd-wide, usually ronndid @ Denka wide, obtuse, 115G mn, long: 125,776 acres,

awnlets Tew, 2 to 1) . long: Kernels white, very shart, sofi.
pyape (o oblong, humped ; germ “tnitll oo indd-sized § cregse garrow, slodlow ;) cliceks
angrlar  brush very siall, shore Lo nadd-Tonge,

Hybrid 143 is distivet i baving vory short keruels,

Historg—Hxbrid 144 (C. I 41D freg. 193 sty orizingred ai the Washingeion
Agricnltaral Expericnent Station from a cross between White Trek and Litle
{laly, made by W, I Bpillman in 1899, It was first distributed in 1507 by the
Washingten station and s beon gerown both Trony Gk anmd o speing fowinge,

The witnue Bhot Club is sotetitaes wsed for Hyvlieid 143 Beenuse of itz peeulioe
ghorr, ronndish, shotlike kernels,

Distribution—-Bsrimated ared in 2039, 1054 gere- meown

Ngyangwl. Bhot (Ml

in Ovegon,

MISG

Dexeription—lnt spring habit, early, shorr; stein white, strong: spike
vwaleted, dense, obleme (o clavate; glunes glabrogs, white (sowetimes light
brown striped ), mid-long, witl-wide; shovlders mid-wide, raupded; heaks wide,
obtuse, L5 min. loug awnlets fow, 8 ta 15 mm. long; kernols white, short, sofr,
avate, hmmped, [runettio; germ mid-lirge 1o larcge: crease nadrerow. shallow
checks rounded ; brush inarge, short,

fistorp.—Poso (00 1 88011 treg. 2100 was doveloped by the California Apri-
cultural Bxperiment Hiation, from o eross hetween Little Clnb and Clarendou,
an Austealian variety of conmon whent. If was distrfimted for growing in
Solang County, California, in 1930

igtribption. Estimnted areq in 1039, 23,120 acres, grown in Calitorniil,

Nynenigne-=Small Clab,

BiG LR

Degeription.-~Plant spring habit, midseason, mid-tall to fall: stom wliite,
atrong ;. pogdanele cnrved ) spike awnloted, elllpticnd o elavate, dense, eocet;
glnmes ginbrous, white, mid-long, mhi-wide s shoiiders midawide, nsuatiy rountled
peuls wide, obtuse, G5 mo. long; awnlers fovw, 2 w0 5o, lung s kernels white,
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short, soff, nearly oval, humped; germ small; crease narrvew, shallow; cheeks
asually angnlar; brush small, mid-long.

“The shape of the spike is very similar to thaf of Hybrid 128

History—Big Club {C. L. 4257) (reg. 192) is reporfed to hive been introduced
‘into Oregon abiout 1870 from Chile {4). The variety was widely grown in
Oregon in the seventies as Chile Club and Oregon Olub. It eviflently was first
grown jo Californig, for in 1866 Chile Club was reported fo be “remarkably well
adapted to the soil and climate” of that State {¥5, p. 586},

Regarding the history of Big Cluh, Hendry®* has written as follows:

“T have found Big Club in mixture wifh Little Ciub in the ndobe walis of
the Spanish Mission, San Francisco de Solano, erected during the period 1824+
1830. Apporently Big Club existed as an impurity in Little Club in Culifornin
dnring the Spanish period.”

Big Feur is a name wnder which Big Club wheat is known in Idaha, Croolk-
neck Club is 1 name applied to Big Club wheat beeanse of the distinet crooks
or curves that usualy oceur in the upper portion of the pedunele.  Salf Lake
Club is a1 name used for Big Clud wheat in Utah. The nawme Big Club was
first unsed for this variety about 0056 and it probably cune inteo nse to
distingnish it from Little Club.

Distrivution—Dsthnated area in 1939, 34321 acves, grown in Cadifornia and
Idaheo.

Synonyme—Big Four, Chile Club, Crookneck (lub, Montezmmi Club, Oregon
Club, Salt Lake Club.

BIG Gra™@ 27

Desoription.—Big Club 37 is very similar to Big Club exeept in being
resistant to some races of bunt.

History—This strain {C. T. 1107 of Big Clul is the vesull of a cooporalive
program of the California Agricultural Bxperlment Slation and the Division
of Cereal Urops and Diseases, Burean of Plant Industry, United States De-
partment of Agriculture, at Davis, Calif, fo develop strains of fhe hmportant
commereinl varicties of California vesistant to bunt. The origingd  ervoss,
Martin X Big Club, was made in 1922, Bunt-registant lines were backerogsed
to Bir (Mub § times. TFollowing the sixth uckeross o composite of 77 resistant
T lines was releaged in 1987 for production in the Saeramento Valloy.

Distribution—Grown in the Sacramento Valley of Califoriin sinee 1908,

YRR G5

Deseription.—Plant spring habit, midscasan {o late, mid-tall; =tem white,
stroug ) apilke awnieted, elliptiend to oblong, dense, ercet! glumes glabrous, whito,
mid-long, purrow to mid-wide ; shonlders mid-wide, asmily ronnded : beals wide,
obtuse, 0.5 mm. leng; awniets few, § to 20 mm. long; kernels white, short,
semihard $o hard, ovafe to oliptical, Tmmped; germ small; orease narrow,
shallow ; eheeks vounded to angninr: bynsh small, mid-long.

This variefy iz winter bardy and is distinguished by ifs rather long nirrow
glumes and semilud to hard keenels,

History—THvhwid G3 (0O T 4510 (reg, 198 was avigivated at the Washington
Agriculturn]l Experiment Station. U is of hybrid ovigin, being seleeted from a
cross made by W, L Bpillman in 1809 between Uorkey and Litkte (Mub. The
variety wis distributed to farmoers in 1907 by the Washingloo stntion.  Although
it is @ spring wheat, it usually has been grows from fall sowing.

Diatritietion ~Eslhnated area in 193, 2876 aeres, grown in Orogon,

Syrongms—Tarkey Eybrit, White Hybrid.

YLD jun

Deseriplion—-Plunt sprivg habif, midsepson (o fare, mid-tall; stem wiife,
stroug ; spike awnlebed, obleng o ciliptical, denxe, erect; glnmes pinbrous, whife,
short, mid-wide:; shonlders davrow, usmdly cowried : heaks wide, obtuse, 0.5
min, ong; awnlets few, 2 to § mnn long; Kernels ved, short, soft to semilued,
ovate, hamped ; perm smndl; crense midwide, shallow; eheeks angular; bruash
small, mit-tong,

Higtory. ~Hybeid 128 (O 14511 (reg 197) wag originated ab Hie Wishinglon
Agricutturat Fxperiment Station from o cross between Joues Fife and Litfle
Olub, made by W. 1L Spiflmun In 1899 The variety was disieiboted by the
Washington station in 1907, after eavly Urinds Dad indicated hat it was 8 good
yielding variely.

A Fetler fyom G, WL Tlendry, Reekelay, Crilf,, dotod Marel 7, 1934,
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Distribution—Estimated aren in 1988, 4,322 neves, grown in Washingten,
Synonyns—Red Hybrid, Red Walla.

OO

Deseription—Hood «iffers from Jenkin in being taller; it has longer awd
Inxer spikes abd more remsciougs glumes amd is more havdy for fall sowiag.
This is the tallest connuereln? variety of club wheat and is talier than moest
commoen wheats,

Higturg—Hood (C I 114361 {veg. 312) was developed by the Oregon Agri-
enttarnd Bxperiment Station at Corvadlis. Qreg. wheve it was fonnd 1o be the
best of about 175 head setectious from Jenkin made n Thioatille Connty, It
wis digtributed in western Oregen in the fall of 120,

Distribulion —Bstimated area in 10329, 806 acves, grown in westorn Ovegon.

JENELY

Deseripfion---Pland spring habig, bde, tadl: stem white, strong: spike awu-
loted, oblong-fusiform, dense, orect; giumes ginbrous, hrown, mid-leng, mid-
wide: shoulders mid-wide, nsuully ronnded; benks broad, obtuse, .0 mm, Iong;
awnlets few, 2 to 10 uun. g kernels while, short, soft, brondly evite,
hmped ; genm sl erense mid-wide, mid-deep to deep, sometines pitfed:
cheels angulur to rounded: brush smaull, wid-long,

Historyp.—"The ovigin of Jonkin (C. I 51771 trez 198) is undetermined, It
iz known (0 have bevn grown in rhe vieinily of Wilbur., Lincoln Cowstty, Wash..
about I8 (721, By 1800 it was grown avound Walla Walla, Wash, and
Pendleton, Orveg., and during the next decade hitrgely replaced other varieties
in those gections, wing grown from both fudl aad spring sowing.,  In this avea
Jonkin has now largely been replaced by Federation and Rex,

Distribution —Bstimated aren in 1089, 16,110 acves, grown in Iinhe, Wash-
ington, and Ovegon.

Spnoppm—~—Jenkin's Cinh,

UNIBN

Deseription—pion is simiine to Redehatl exeept in having shorler straw,

Historg—Union €0 1. 137040 is (he best of many head selectivus made in
B3 from a feld of Redehaff. [t was earvied o RodelhnfE geleetion 13 in tests
at the Bastorn Oregohu Braonch Livestoek Experimont Station, Uoion, Oreg. aod
wag distributed by that stuiion in the Geande Roude Vailey of eastern Oregon
in 136

Disfreibntion—Bsthnated arvea in 1080, 974 acves, grown in Oregun.

REDTAITY

Deseriplion —Plant spring habit, midseazon to Iste, mid-tail: stem white,
strong; spike swaleted, clavaie, dense, ereef; glumes glbrons, Hght brown,
nid-lonyge, mid-wide ; shoulders mid-wide., ususlly oblique; beaks wide, obtuse,
tha mm, jong: awnlels fow, 2 to 10 mon long; keraels white, short, soft, ovide,
Tnnmped ; govm smatll abrupd ;) creise mid-wide, shaifow ; ehweks wsually angaiar;
Lrngh small, mid-long.

Redebaft ditfers feom Jenkin in being shorter and eirrlier and in having a
moee elvite spike and lighter brown glumes.

Higtary—The origin of Redehaft (O [ 42410 freg 1980 is undetermined.
Acentding to Huntor (FF8 s 244, I was an bBuportant vaciety of eluab whont
i orhe Columbin DLastn of Qroeen and Washinglan in 0T,

Dintrivadion.- —Bstimated ares in 1L 8740 acres. grown in Oregon,

Npponpms,- SOvegon Red Chaff, Red ChafT ok,

HUUBEQELAFY

Deseripfion--Plnnt spring  inlermediate habit, Iate, mid-tall: siem o white,
strosger s spike awnloled, oiiiptieal (o elrvnte, depse, erect) glames  glabnons,
Dinish  brewn  mid-doog,  mid-wide:  shoulders wiiding Lo sieerow,  asoally
ronnded ; heit'. macrow, inenreved, obfnse, 0.5 o 1 oen, long: awnlots few, § te
15 . long, wernels while, short to and-long, soft, e, humped ; germ small;
crease mid-wide, stsllow; ehepks angulac: brash somll, mbd-losye,

Thie ghumes of Blueevhe® have o distinet bluish tluge ot observed o any
cther ¢lnh wheats,

]

;
i
1
3
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Higtory.—The origin of Bluechaff (C. I. 5256) (reg. 200) wuas recorded ™ by
dnmes Calvert, of Juuction Gity, Oreg., ns follows:

“My bor, A. C. Calvert, while shocking affer e while I was binding, 24
years ago this hoarvest, foumd seven hends of the wheat from omne stalk, It
lcoked so much better, harder, and plumper wheat thun any of tie other wheat,
that I took it home and planted it in the gnrden and hoed it the sume s we
did the corn, and it developed such plump heads nnd kernels of wheat that 1
kept on until the seventh year, when we raised 750 bushels of wheat,”

Disiribution—Estimmted arven in 1938, 810 actes, crown in Oregen.

Synongm.—Biue Chaff Catvert Glub.

urad

Degeription—Piant spring ivlermedinte habil, midseason to late, mid-tnl to
tidl; stem white, mifl-strong | spike awned, eltiptical, deuss, erect to inelined;
glumes glibrous, while, mid-lung, mid-wide; shoulders narrow, wauting to
oblique; beaks 1 o 5 mm. long; awns 2 to § . long; kernels white, mid-ieng,
semihard to bard, ovite, humped; gerin inid-sized: crease wide, mid-tieep to
deep ; eheeks angulur; brush mid-sized, short to mid-long,

History—TUtac (C. L 10045} was develaped by the Utnh Agricuitural Experi-
ment Station at Lognu, Utah. It is the result of o cross between Dicklow and
Sevier made about 1023, It wns distributed te farmers in Utneh about 1928

Distribytion—Estimnted aren in 1939, 3.9G0 aeres, grown in Utab and Idaho.

Durrat WHEAT

The plants of durum wheal are of spring habit and tall. The
peduncle is pithy, at least in the upper portion. The spikes are com-
pact and laterally compressed, and hence are narrower when seen
in a_face view. The glumes are persistent and sharply keeled, and
the lemmas are nlways awhed except in a few awnless forms ve-
cently originated by
hybrdization. ‘The
awns are long and
conrse and are white,
yetlow, brown, or
black. The kernels
ave white or red and
usnaily rather long
and pointed: they
are very hard and
translucent, making
the  white-kerneled
forms appear smber-
colored. The kernels
always have a short
brush and angular
cheeks and are the
hardest of all known
wheats.

The duram wheats,
us betfore stated, are
seanetimes very simi-
L to certain poulard
varieties. The spikes, however, usually are much thinner, the glumes
are longer, and the kernels are longer, more slender, and usually nweh
harder.

Frotge T6H--Distribution of i wieal in 19853
Estimated wren, 3370545 acres,

= Correnpondence with Len P, Whitney, esuniy agelenltuen) agent, Bugene, Oreg., daten
Oelober 17, 1921,
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Durum wheat has been widely grown in the United States only
during the past 40 yenrs. The durum wheat ares has moved north-
ward until the center of production is in northeastern North Dakota
at the present time. The area grown ountside of North Dakota, South
Dakota, and Minnesota has been greatly reduced since 1920. Most
of the wvavieties of durum wheai were infroduced from southern
Russin and the Mediterranean region, where, exciusive of Notth
Anmerica. the largest acreage of tlus clasg of whewt is grown. Cer-
iain introductions. including Kubanka. made by the United Stuates
Department of Agriculture about 1900, becawme popular with farmers
in the nerthern Great Plaing und praivie sections. und the production
rapidly increased. The distribution of durum wheat n 1939 is
shown in figure 76, The durums furnish the great bulk of the
world’s supply of wheat for the manufavture of semolina. macaroni.
and spaghelti.  The production of durnm wheat in the TUnited States
made possible a lirge macaroni industry. which until recently has
uged about one-third of the national production of this wheat. The
remainder has been exported. used by mills or bakeries for mix-
ing with wheais or Hours, und urilized as feed for livestock.

The varieties tha are commeteizlly grown are distinguished by
the necompanying key.

KEY TO THYE VARIETIES OF DUBUM WIIEAT
1n., RPINE AWNED.
. (TLUMES GLARROUS,
Fa. LRLUMES WIHITE.
fn.  Awss WUITE.
S0, KERSELS guED Trifiesm duram nifiee Koerno, Paere
R ERNFLE MH-LONG, HARL. PeNTan . . 125
4 AWy HLACK.
] NELS WINTE AMBEWR 77 dgram fetienmefan A1),
S VERY LUNG. BLAlD . L.
YHLLOW.
AWXNs WHITE.
3, HEnSELR WHITE 1 dieris heedesormm [Tost.
KERNELS LaNG, Ak
Spike Iusifors.

I'ELI8s )

Flant tid-tath ks b2 e b L
R 127
{*Inut all, leak= 35 mo ung ARNarT 127
Alxors R i
Ak phiome, plant b
Hepk« (-2 e T .- Kinassa. L%
NUpA¥ 125
. S5 PUBESIENT.
da, X WHITE.
AWNs Bl
KERSEI= Witk « ¥ ifprawat mefenopns ALY,
KERNELS LG, manrnp . . P . Guibies Batl, . 12
dh. ULUMES RLAK,
di. A WAS NLAUE.
S WernEls wpTe T dere dnguarngeate Ly ),
KERSEIS Frase, Ak . 0 L. . .. Kty .12

DESCRIFTION, HISTORY, DISTRIBLUTIIN, AND S¥YNONY MY OF DURUM
WILEAT YVARIETILES

PENTAD {D-5)

Degeription—Plant spring bahit midseasou, inid-tall ; stem white, mid-strong,
spike awned, fusiforim. mid-dense, inctined ; glumes glabrous, white, mid-long,
mitl-wide ; shoulders wid-wide, obligne o eheviated ;) beadis 1 o 2 mun, long | awns
white, 3 to 15 e, fong: keenels vod, mid-long, lwred, ovate, traneate tip, humped :
merm mid-sized ; cremse mid-wide, shallow; cheeks wngulir; brush wid-sized,
short.
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Pentad is distinet from a1l other commercin! varieties of durum whent grown
in the United States because of its rust resistance, white glumes, and red
kernels. The Kernels are smntler, squirer at the
brush end, and more pointed at the germ end
than kerneis of the other durun varieties. IEx-
periments have shown it to be the most rost-
resigtant variety of durum wheat growa in the
United States, nnd therefore it yields well under
conditions Twvoring rust.  Les quality hag been
found inferior, however, to that of other gurum
varieties. A spike, glumes, and kernels of Pen-
tad whent are shown in plate 40, 4.

fHistory—Pentad (C. [. 3322) (reg. 209) wns
introdueed from Bussia in 03 by the North
Diukota Agrienbtural Experiment Station. It was
distributed in North Dalkota in 1931. Because
of its rust resistance it giined populavity and
has been widely grown in the spring-wheat nrea
. Erom lnte seeding. Reecause of its poor quality
b its production has been opposed by muny
Fierre TT—Distribution of igencies. The name Pentad was first recorded

Pentad whent in 1939, by Trowbridge (209, p. 17) in 1920.

Sstimated area, 613,082 Distribution—stiimated aren in 1939, $13,082

ACTes. ::cr-cm. grown in cight States, as shown in Sgure

1.

Symonyms—D-5, D life, Durum No. §, Ladd Durum. Led Duram, Resistant

Fife, Rust Iroof.

PELISS

Degeription—ant spring habil, widseason, tull; stem white, mid-strang;
gpike awned, broadly fusiform, mid-dense, inclined; glumes ghibrous, while,
long, wide ; shoulders nurrow to mid-wide, oblgque to slpvatod: heaks 1 ta F mw.
long; awns black, B to 18 cm. long; kernels white, very long, hard, elliptical,
eprved, humped: gerin mid-sized ; crease mid-wide, mid-deep; ¢heeks angular;
brush small, shovt.

Peliss is distinet from Kubunka in haviog white rather than yellowish glumes,
black wwng, and very long kertiels that are somewhat curved. A spike, glumes,
and kernels of Peliss are shown in plate 40, B.

Higtory—Peliss [C. 1. 1584} (veg. 2100 (270, P. L. 3380) was inrroduced from
Mustapba, Algiers, Algeria, by the Unifed States Department of Agriculture,
in 1900, The variety, presumably of Spanish origin, is widely distribuied
throughout northern Afrien, where it 15 grown under many different awumes.
Accerding to Seofield (781, p. 38), the original seed was obiained from o man
npmed Pelissier, who lived near Ponts des Issers in the woestern paret of the
Province of Oran and wha fmproved the yvield of this varviery by seleerion.
In the United States the varioty was ficst calied Pelissier, bur the shorter nod
simpler form, Peliss, wis substituted in 1990,

Digtrivution—Estimated aren in 1939, 18,180 neres, grown in Montang, North
Dakota. and South Dakotu.

Spnonpmie—Black-Bearded duram, Pelissier.

ACKE

Dexeription —Plant spring babit, midsenson, mid-tall: stem white, wenk to
mid-strong ;. spike awned, fusitorn, mid-dense, inetiued to wdding ; ghunes
glabrous, yellowish, mid-long. mid-wide: shoulders mid-wide, usually oblifque ;
beaks broad, incurved, T oan. lomg; awns yellowish, § to 35 enn long: kernels
white, mid-long to long, hard, elliptieal to ovilie ! germ mid-sized ; erense wid-
wide, shanllow ; cheeks pogulnr, brash mid-sized, shovi,

Acme differs principally fronm Kubanka o being shorter, in lavinge woenker
straw and o longer, Texes, and narrower gspike. It is very resistant to sfem
rust.

History—Aceme (. I 5284) (rog, 211) originated ux a plant selection From
Kubnnka (C. L 1516} made by the United Sintes Depariment of Agrieallure,
in cooperittive experiments with the Senth Dakotn Aprieuliural Experiment
Station at the Highmore Substarion, Higlunore, in 1008, T was grown comner-
clally in 1936, In the rust epidentic of that year it was discovered to be resistunt
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to stem rust. As it differs from the true Kubanka, it was given a distinetive
name. The strain of Kubanka from which Acme was selected wuas obtained
by the United States Depuriment of Agriculture af the Puris Expesition in
1900. The seed came from the Smmara Government, Russin. Although jntro-
duced and grown under the name Kubsnka, this ot iz not identical with the
true Bubanka and Is much like Acme, but was not pure nor so resistant to rust.

Disgtribution—Estimated area in 1939, 2,565 ncres, grown in Scouth Dot
#0d Wyoming.

MONAD

Deseription—donad is vevy similar to Aeme, differing principally in having
somewhat stronger stems and shorter awns, Tt is a8 resistant te stem rust as
Acme an@ usually yields better than Aeme in North Dakota, and the grain is of
slightly better guality.

History.—Monad (C. I. 3320) (reg. 212} was introduced in 1903 from the
Suratey Government, Russia, 100 versts east of Volga (P. L 10207}, by the North
Daketa Agriculturn! Experiment Station. Seed of the variety was distributed
to several farmers and lo the Dickinson and Langdon substations as D-1
tDurum No. 1) in 1911, Its idenrity on the farms nearly became lost. In
1917 it was named Monad (20, p. 4§) after it was found in experiments at the
Dickinson Bubstation, Dickinson, N. Dak. to be high-yielding and resistant
fa stem rast. It was inereased af (he Dickinson SBubstution from 1918 to 1920
for commerelal distribniion. In 1920 R. 8. Goodhue (82), county ugent, of
Stutsmaun County, N. Dak., reporred finding the varviety commercially grown
in that county from one-halt bushel of seed originally furnizhed Q. J. Seiler,
of Bruisman County, hy Professor Boiler in 1911, Angust Clemens, of Lenton
Towiship, nbfained seed from Mr. Seiler and inereased and grew it untii 1919,
when lie bronght it to the attention of County Agent Goodhue, who distribuled
3,700 bushels among farmers in Stutsman County in the spring of 1920.

Distrivution —Estimpated area in 1939, 3,647 acres, grown in North Dakota
and South Duakora,

Simonyan.—D-1,

ARNAITRA

Deseription.—Plant spring habit, midseason, tall; stem white, mid-strong;
spike awned, fugiform, mid-dense, nedding; glumes glabrous, yellowish, mid-
long, mid-wide; shoulilers narrow, usually oblique: beaks wide, 1 te 5 nun.
Iong; awns yellowish, 6 to 18 cm. long; Lernels white, long, bard, elliptical;
germ mid-gized ; crease mid-wide, shallow; cheeks nugular; brush mid-sized,
short.

Arnantka differs from Kubanka in baving a longer. narrower, and laxer
spike, which usually is more nodding when ripe.

Higtorp—Arnnutka (€. L 1494) (reg 213) was first introduced by the Tnited
Stafes Department of Agriculture in 1864 (766). It was grown in 1865 with
other vnrieties of whent on what are now the grounds of tue Department of
Agriculture, near Fourteenth Streef, Washington, D. C. (26, n. 3). It wis
distributed te several sections of the United States, but #5 far as knewn
never heeame commercinlly estabiished. The basis for the present eommereint
stock is thiught te huve been brought by eariy immigrants from Russia to
Novth Daketa (40, p. 40), where it waus ealled Wikl Goose. Distribution from
this source by the Department of Agricultmre dates from 1900, when seed
(C. 1. 1494) was obtained from T. N, Otom. of Lisbon, N. Dak. This seod was
distributed with Kubanka and other warieties. The wvarviety had previously
become established. liwever, in southoastern North Dakotn, where it eurly
proved o he well adipred,

A more complete histary is given in ‘lechnien] Bullefin 459,

Disgtrivution—Estimated avea in 19310 6,842 scres, prown in Texas and North
Dakota,

Synonyns—Goose, Johnson, Nicaragna, Pierson, Wild Goose.

MINDULL

Description.—Mindnm is similar to Arnantka, exeept for being slightly enrlier,
in having slightly weaker straw, sunrrewer ghunes, longer awns, and a shorter
ot nearly absent brush, and In being slightly more registant to stem rust, &
spike, ginmes, and kernels of Mindum whent are shown in plate 41, B.

407642°. 4212




oo

198 TECENICAL BULLETIN 785, U. S. DEPT. OF AGRICULFURE

Higtory—Mindum (C. 1. 5256) (reg. Zi4) was first grown in 1896 in &
nursery at Tniversity Farm, St. Panl, Miun, as a selection from wheat called
“Hedgerow' by the Minneseta station. .

The statement was made in the Minnesotn accession beok that Mindum was
1 head selection from 2 field of common wheat. It proved to be a rust-resistant
strain at University Farm. It was distributed to
farmers in 1917, and was named Mindnm {2 contraction
of Minnesota durnm) in 1918 (702, p. 38).

Distribution.—Estimated arex in 1939, 756,328 acres,
grown in five States, as shown in Bgure 78.

RUBANEA

Deseription—-Plant spring habit, midseason, tall;
stem white, mid-stroug: spike awned, broadly ohlong,
dense, inclined to nodding; glumes glibrous, yeliowish,
mid-long, wide; shoulders mid-wide, usually rounded:
henks wide, 1 mi. long; awns yeliowish, ¢ to 15 om.
long: kernels white, farge, hard, elliptical; perm mid-
sized ; crease mid-wide, shallow ; cheeks angular; brush
mid-sized, short.

Faubanks is a high-yielding variety and is more re-
sistant to stem rust than Aroauntka. It differs from
Freure TS—Distribtd-  Arnautky o having shorter, denser, and more evect

tion of Mindum spikes and shorter beaks and kernels. It also is a

wheat in 1939 Es-  better milling variety than Arpautks, A spike, glumes,

timated area, 756, and kernels of Kubanka wheat are shown in plaie

329 acres, 43, L.

Higtoryp~EKubanka {C, I. 3440} (rep. 213} is of Runs-
sign origin. More than a dozen importations into the United States have heen
made. The principnl introduction of the variety was made in 1900 hy M. A.
Carleton, of the United Suites Department of Agriculture, from Uralsk Terri-
tory, Russia ¢(210. P. L 4639). The origiaal seed of this intruluction was greown
under contract in New AMexico and Scuth Bukota in IS0, and the following
vear 200 hushels of seed weve distributed to many
growers., The distlbution was continued by the
Department up to 1909. Aside from the distriburion
mide by the Tnited States Depurtment of Agvieul-
ture, both the North Dukota and Bonth Dakota
Experiment Stations distribuged lurge quantities to
BYOWErS,

Distribution—Estimated arvea in 1039, 431630
acres, grown in five Rtates, as shown in figure 70
Much of the acreage repocted ouly 5 (ueum alsg i3
Kulanka.

Synenyrins.—DBeloturka, Gharnovke, Pererodki.
Tagauroy, Yellow Gharnovie,

WODAR

Pescription~—Nodak differs from Kubanka in being
shorter, more resistant to stem rust, and more uni-
form in kernel fype.  The kernels, however, are
duller and more subject to yeliowherry, The qunlity
of the grain for the mapufacture of semoling and  IMisere 79.—Distribution
mncarcni also is less desirable than that of Kabanka, of Kubsinka whent in

History—Nodak (C. I. G319} {reg. 242) was de- 10368, Bstinmited aves,
veloped in cooperative experiments of the Diviston of $31L,830 acres,

Cereal Creps and Diseuses, Bureau of Plant Industry,
United States Department of Agriculture, amd the Novth Dakota Agriculiural
Experiment Station at the Dickinson substation, Dickinson. It is the vesuit
of 2 selection from Kubunkn (¢, L 140) made in 1915 It was distributed
far commercin! production in 1923 amd regigtered (493 in 1026, Lis superior
characters are Ligh yiell angd resistance to stem rust

Distrivution—Estimuted aren in 1935, 4,389 acres, grown in Novth Dakota

and Ssuth Dakota.
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GOLDEN BALL

Description—Plant spring Imbit, midseason, short to mid-tall; stem white,
mid-strong; spike awned, oblong-fusiform. dense, inclined; plumes pubescent,
white, mid-long, mid-wide; slioulders nurrow. obliee to elevated : beaks 1 to
o loug; awns black, 5 to I8 vm. long; kernels white, very longe, hard, ovalie,
Imiped ; germ large; crense mid-wide, shallow to miid-deep; cheeks angulur;
brush smali, short.

Golden Ball is resistant to most rnces of hmnt. It ix not of good guality for
the manuiscture of macaroni.

Higtory—Guolden Ball (C. L 6237} (rex. 2207 (210, P. 1. 4G7G6) wus intro-
tiuced by the United States Depurunent of Aprienlrure in 1018, from Johannes-
barg, Seuth Africn. Three previous ntrodnelions of whest unbder the mimoe uf
Golden Biull had been made by the Department from South Africia, These
wheats a1l resemble this introduction. excepr that they hagd red instend of
white kernels. The Golden Ball is reporied to be extensively grown in Sonrh
Afvica and ix recognized as a valuable drought-resistant and rugt-resistant
variety.

Neethling, in 1832 (747}, gives a detniled discussion of the history of Golden
Bail in South Afrien and poines ont that appitvently more than ovne type has
been grown ander this name and thar their history is uncertain,

Distribrtion—Estimated aren n 1939, 30000 neres, grown in North Dakota,
Bouth Dakots, Montana, amt Minnosoin,

Synonyms.—Solid Stem Inurum, Spanish, Yiking.

KAHLA

Degeription—Plaat spring Gabit, midseason, til; stem white, mid-sirong;
spike awned, oblong-fasiform, mid-denxe, nodding:  glumes finely  puboscont,
Mack. mid-lung, mid-wide; shoulders narvow, wsunlliy obilingue; beaks wide, 1 to
2 . dong; awns blaek, § to 10 em. long; kernels white, mitl-long o long, haed,
ellipticnl, humped @ germ mid-sized ; crense mid-wilde, mid-deep; cheoks angualar,
brush mid-sizel, shavk.

Higlory—Kahla {C. T. 3520) (rem 2213 {276, P. 1. TTI4] was introdneed
in 1801 by D. G, Fairehidd ang €. §. Reoficld, from Retif. Constantine Province,
Algeria, for the Inited Rtates Department of Aprienftire,

Digtrivution—Estimated areq in 1084, 7S5 aeres. grown in Noebeoaska,

Sunonguis—Black Don, Diack Duram, Blaelk Emmett, Bluck Swamp, Purple
Durum, Red Swamp, Sloat
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TIONS FROM PLINY. QATO, VARKC. PATLADIUS, ANP OTIER ANGIENT
AND MODERN ATTHORS, GO0 pp. London.
CvrLer, (. H., axn Burxsox, G Al
1035, THE QRANTLATION OF WHOLE WHEAT MBAT. ANTT A ALEIHIOD OF EXPRESRING
rr RUMERIcALLY, Cerenl Ohem, 1237202120, illus,
Desareg. . H.
1010, WHBAT GROWLNG 1N MIFseURL Mo, Age. Expt. Sta. Cir. 43, pn. 65
BS. illnas,
TDESFONTAINES, [RENATO,
1800 F1 oRy ArLanTIes ... LT Prurnslis.
DEvol, W. B,
1487, REPORT 0F EUFERINTFNIENT OF F1ELT EXPERIMENTS. BXPERIMENTS WITH
winzar.,  Obie Agr. Expt. St Aonc Lt PIRHGY 50 11 (R,

1888, REVORT OF SUPERINTENDENT OF FIELD KNVERIMENTE, EXTPERIMENYS WHH
wHEyr,  Ohio Agr. BExph St A Bpet 11887) 6: 11-99.
Dovat. J. LR, e
1860, PHE STATE RFPORTS oF suRicuurure U 8. Commr. Agr. Rpt 1808
472 R

1872, rEss oF pEvakrstEN seEbs. U, 8. Commr. Agr, Rpt. 1871 125 142,
Down, E. K., ann Browws, H, M.
1047, ALy BocE witear Mich. Apr. BExph Sin. Spee. Bul, 223, 1% o,
s,
- - Brows, TL 3L, Parrex, Ao T, WINTER, 0. B.. and Cooxs, (L 1L
1028, INVISTIGATION 0N WINTER WIHEAME TN MICHIGAR. Mich. Agr, Bxpt.
Sz, Tech, Bul. 88, 35 npp.. illus,
DuieelLLIR:, L.
109, LES BLES BT BATIARY, 6 pi., illug. Algor.
Duxx. T D,
TRGT, CATIFORNTA- HER AGRICULTURAL REBOURCES, . 8, Comumnr. Agr. pt,
186G : 81 610,



http:11('111.12
http:NU)IEUIC'AI..LY

CLASSIFICATION OF WHEAT VARIETIES GROWN 1N 1939 133

(76} Dunn, H. H., ed.
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(79}
(80)

(81}

(82)

(83)

{84}

(851

186

st

(871

{88}

{89}
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(1)
(92)
(%)

[1020.] nUNNG ox serED WHEAT, 15 pp. Sallsbury [Eng.].
ELryaxen, Xnos.
1853, [WHENT. LEVTTFR FROA JEFFERSON COUNTY, wa.| U =% Commr,
Patents Rpt, 1852 {pt. 2, Agr.); 841 342,
Ermeason, Jaxon,
185, BETIRIGE #UR AYSTEMATIK DES KULTIVIERTIXN wiEigEN.,  Londw, Vers.
Stat. 45: 37-135.
Erurrioge, W_ C., aNp Heru, (', A,
1438, WHEMP IN MIBSOURL. Mo, Agr. Expt, Bta. Bal. 398, 41 pp., illus.
EveriTE, J, A.
[15097] sow EVERIIT'S IMPHOVED BKED WHELT AND IMPROYE YOTK CROPS,
16 pp.  Indianapelis, Ind.
Fraxenircer, K. [A.]
1915, DETERMINATION OF WHEATK, Tindy [vikl, Bot, § Selek,  (Bul. Appl.
Bot. Genet.. and Phnt Breeding) 8:; 9-210, illus, [In Russian.
English smmmary, pp. 175-200.1
[FrLaxserrcER, (", A.|
1985, {wHenTs.] [Leningead| Inst. Zashel. Liast, {Lenin Acad, Agr,
Bel, UL 8. 8. R., Inst. Pl Broteel Monog. 1 260 pp., illns.
[In Russian,}
1935, [CEREALS.-—WHEAT.] Lenin Aend, Agr, 8ei. T, 8. 8 R., Tust. Plnut
Indus, Florn of Clrivated Plants, 434 pi., fltus.
moee—— ANTROTPOV, V. I aud V. B, BaxuTtesy, F. H.. ana Moapvivgin, V. 1.
1830, KEY To TRUE CEREALS. WHEAT, RYE, BAKLEY. OATS, The Peapie's
Conunisariat of Agrieniture of the U0 8. 8. R, Lenin Mem, All-
Union Acad. Agr. Sci.. Inst. PIant Colt.. 410G ., Hlus,
FrEEMAN, GForor F.
UR8. PROVUCING BREMD MAKING WHEATS FOR WARM CLIMATES . . . Jour,
Hoerved. 9: 211-225, illus,
FrowinkrH, (., ¢t ul,
UT, pIE ZUCHTING DER VIER HAUPTCRTREIDEARTEN UND DER ZUCKERLIBE,
380 pp.. illus, Berlin. fp Die Ziiehinng der Luandwirtssehnft-
lichen Kulturpfianzen, Bd. 4.
Garnps, B R
IS PWO IMPORTANT VARIETIES OF WINTER WHEAT. A COMTARISON OF RED
RUBSLAN ANP HYBRID 125, Wash. Apr. Expt. Rfa. Fop. Bul, 116, 7
., Hins,
——tli(l SCHAFER, B, (.
1931, WHELT YARIENES OF WASHINGTON IN 1820, Wagh, Az Expt. Sta.
Bul. 258, 23 pp., illus.
—-~ anil BCHAFER, B. (5
1980, WIEAT VARIETIES IN WASHINGTON 1IN 1084, Wash, Agr. Expf. S,
Bul. 338, 24 pp., s,
Gaunen, R. 0. and Bexxwerr, L. S,
THHB. CANAWA—-A NEW VARIEIY OF SOFT Hip WINTER wWHELT. West Vo
Agy. Bxpl. 8ra, Bul. 272, § pn., ilus,
GArdAN, H.
1848, waEar, Kr. Agr. Expf. Sta. Bul. 77 e 0T 122
GoONITUE. 1, 8,
TO20. B-1 WIEAT IN STOTSMAN COTNTY, Dakotn Furnwr 44 {247 ¢ 200,
Gouny, W, H.
1836, [WHEAT. LETTER FROM NUTHVILLE. MARION COUNTY, OREGON TVRRI-
Tory.] UL 8. Comunr, Patents Rpe. 1855: 196,
GrANTIIAN, A, T,
1018, WHEAT INVESTIQATIONS—VARIETIES. Dol Agr. Expt. Stn. Bul. 121,
449 pp., Mg,
Gunxer, H, C
1042, A CTABSIFICATION OF SOUTH AUSTRALIAN  WHEAT VARIFTIES. S
Austeal. Dejr, Agr. Jour, 35: 11781196, ius,
Haexken, Biovann,
1896, TR TRUE @LEsES.  Teansl from Die NRaifirttchen Plinnzentumilien
by F. Lamson-Serlbner gnd Effie A, Southworth. 288 pp., illos,
Westminster,
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(97) HarMox, RAWSON.
1844, REPORT OF EXPERIMENTS ON THE VARIETIES OF WHEAT CULTIVATED 1N
THE §UATE OF NEW YoRK. N, Y. State Agr. Soc, Trans. (1548) 83:
217231,
(98) Harmow, R., Jr.
1847, WHEAT EXPERIMENTA:  Amer. Apr. 6 (9): 285-246.
{89) Hang, C. D.
1885, TLANDWIRTSCHAFTLIOHE SAMENKUNDE . . Bd. 1. Berlin.
(1060} Haves, H, K., ApseMUs, B, R., BFAKMaX, E. C., Barey, C. H., WILson,
H. K., Baumre, R, H., Mazgiey. M. O, Caes, B B, and Lisvixe, M. N,
1936, TRATCHER wreatr Minn, Agr. Expt. Sra. Bul. 825, A opp., illus

(A01) Bamey, (. 0., AT, A. C., and Ouaon, P. J.
19617. THE COTLOR CLASSIFICATION OF WHEAT. Amer. Soc. Agron. Jour.
§: 281284
{102) and Ganxper, R, J.

10190, BREFEPING SMALL GRAING IN MINNRSOTA. PP 1. TECHNIQUE AND RE-
SULTS WITH WHEAT aAXp 0ars.  Minn, Agr. Expt, Sta. Bul 18t
44 pp.. illus.
(108) Haymes, L. H,
[1895%] Hayx~ks' sLuestes. 11 pp. Fargo, N. Dik.
{104) HeNpErsoX, PETRg & (0.
1884-1910. |SEED CATALOGUE] 1884, 1889, 1840, 1861, 1812, 1804, 1596,
1807, 1899, 1908, 1908, 191, New Xork.
(105) Hewnnry, G. W.
1081. THE ADOME BRICK AS A HISTORICAL S0URCE. Agr. Hist 3: 110-127.
(308) Heuzni, GURTAVE.
[1872.] 1E8 PLANTES ALIMENTMRES, £ 1. Paris
(107}

185, [is PLANTES cfmfarms. Il 2, £ 1. Paris
(108) HickMmaN. J. I
1849, REPONT OF THE AGRICULTURIST. 1. EXPERIMENTS WITH WHEAT. Ohio
Agr. Bxpt. Sta. Ann Rpt, (183%1 T: 20-58
(109)

(110)

1889, sEED WHEAT, Ohie Aprr. Lxpl. Sia Civ, 3, ppo 35, [Reprint.]

1000, FIHLD EXPENIMENTS WITH wHRAT.  Ohbio Agr. Bxpt. $ta. Bul. 118,
pp. 2132388,
(111) Hmr, D, D,
TU80. A CHREAL VARTETY SURVEY oF omwaon. Oreg. Age. Expt Sta. Cir
a7, 16 pp.. illus.
{112} Horpaaw, WrLritaaL (L
1858, THE ZIMMERMAN WHEAT, Conntry Gent. 1833, 1 (31 :35.
(113) Host, N, T.
180T, 1CONES BT DESCRIPTIONES ARAMINUML austeracosud, v, . Vindo-
honae.
(114) Howanp, Atrer, nidl Howarn Gamiedne, L. C
1900, THE VARIEPAT CHARAUTESS OF INBIAN wiears.  Indin Dept. Agr.
Mom., Bot. ser. 2 171 1AL
< und Howars Gannenie, Lo O,
[1909.]7 whEAT 1N ISBA. . .. 288 pp., illus. Cadeutta.
{116) Hunsow, P, 8.
1034, ENOLISH WHEAT vamieries. Feselbr.  Ziehtung (A) 19: H7-108,
illus.
(117) Hums, A, N, CenTer, (). Dooand HEGNAUER, L.
1908, vARIETY TESTS of wHiEAE 1L Agr. KExpt, St Bul, 121, pp. T1-42,
illus.
(118) THunT, TrOMAS B
100, THE CEGEATS IN AMERICA. 421 pp., illus, New York and London.
(119) HunNTrR. DBYRON.
1907, FARA VPRACTICE IN THE COLUMELY nagiy oeraxod. U 8 Dept
Apr, Farmers’ RRul, 294, 30 pp., illus.

(115)

(120}

1509, SELECMON 0F WHEAT sEen,  Northwest Hort 22 (8) 1 178-179.
(121) Jomany, DIERRE.
1086, ESSAL UE CLABSIFICATION DES BLES TENDRE CULTIVE BN PRANCE. . . .
IFeanee] Min, de Pagr. Centr, Natl Rech, Agron, Monog.
3, 264 pp, s
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(135}
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JowEes, JENKIN W,
1916. cEHEAL ®XPRRIMENTS ON THE CHEYENNE EXPERIMENT FAEM, ARCHER,
wyo, . 8 Dept. Agr. Bual. 430, 40 pp., ilius.
HALT, BELTRAN.
1034, VARIEDADES DE TRIGOS CULTIVADAS EN OHLE [Chile] Min, de
Agr. Bol. 3: [7T]-42, illus.
Kraars, H,
1918, URER CYTOLOGISCHE STUBIEN BET EINIGEN GEFREIDEARTEN. I SPEZIES-
RASTARDE DES WEIZENS UND WEIZENROGGEN-#asSTARD. Bot. Mug.
[Tokyol 38: 1738, illus.

1921, HBER CYTOLOGISCHE STUDIEN HEI BINIGEN GETREIDEANTEN. TIf, UBER
DIE SCHWANIUNGEN DER CHEOMOSOMENZAHLEN BEI DER SPEZINS-
BASTARDEN DER TRITICUM-ARTEN. Bot. Mag., [Tokyol 85: 19-dd,
illus.

1924, cYTOLOGISCHE UND QRENEPISCHEB STUDEN BHI WICHTIOEN QETREINE-
ARTEN AT BESONDELRENR RUPUKSICHT AUF PAS YERHALTEN DER
QHREOMOSOMEN UND OIE STERILIFAY N DEN BASTARDEN. Menit Col.
Seci. Kyoto Imp. Univ. (BY 1: 1-800.

1984, 4 wew FOUNTH GENOM IN WHEAT, Fifth Pacitie Sci. Cong. Proc.
{1933 4: 2578-257T7.
Krnereew, J. B,
1I8TT, WHEAT CGULTURE IN TENNESSEE. 233 pp., illus. Nashville, Tenn.
Kriprart, Joun H.

1858, AN ESSAY OX THE ORIGIN, GROWTH, DISEASES, VARIETIZS, BTC., OF THE
wHEMN plawt, Ohis Biate Bd. Agr. Aun. Rpt. {1837} 12:
a62-8186,

KoeRKICKE. IPRIEDRICH,

18'?3 SYHTEMATISCHE TEREUSWUYT UER CRREATIEN UND MONGCARPISCUHEN

LEGUMINOSEN 1IN ABHREN, RISPRN. FRUCHTHN, UND SAMEN. 55 pp.,

ilius. Ronn.

and Weanxesr, [tco.
1885, BANDUUCH DES GEVRRIDERATES. 2 v, Rerlip.
Laxcancw, J. B, M. ne.

17806, SNCYCQLOFEBIE METHOBIQUE noTANIQUE L 2. Paris.

LaMe, (% A. )

1938, roonng wHEAT. Ohio Agr. Expt. 8ta. Spee. Cir, 55, 4] pp.,
lus,

Lazewny, W. R.
1885, wilenr EXPERIMENTS, Ohic Agr. IExpt. Sta. Ann. Rpt. {(1884)
21 1262
Leaw, L &,
1918, oRIGIX oF LEAF'S PuoriFle wHEaT, Sonthern Planter 79 {1): 44,
Lyanreld, A. FL, dMasomigoonr, 1) O, and DuskLe, P. B

1928, PENTON WHEAT, A FEW YAREIPY Foft NORTH Texas, Tex. Agr, Expl

Sta, Bul. 388, 20 pp. itus.
LererTy, (. E,
1914, WINVER-WHRAT VARIEVIES Foit THE EASTERN UNIPED STATES, U. 8.
Dept, Agr, Farmers® Bul, 616, 14 pp., illus.
IawxE [Lasnasus], {TARL vox.
1753, sPReiEs pLANTALUM. | 1. Folmian,
LapeiNCory, Janes 8.

1803, GROGRAPHY OF PLANTE |, ., WITH REMARKS ON THF PRODUCPION OF
NEW VARIEFES oF wHear , . . U, 8§ Comme. Agr. Bpt. 1863:
404020,

MoMrirax, J. BAL

1923, vARIEFIES O0F WHEAT IN AUSTRALIA A CATALIKGUE WITH PEDIGREE QR
SOURCE, MNP & GENEALGHCAL CHART sHOWING THE HELATIONSHIPS
OF PHE MOKE TMPONTANY vartgries.  Austral, Couneil Sei &
Indus Res Bul, 72, 28 pp.

Merzaer, J.
[1824.| EUROPARIBCHE CEREALIEN, 74 pp., illus. Mannheim.
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(142) MeTrzeER, J.

1841, MIE  GETREIDEARTEN UND WIESENGRASER IN  ROTANISCHER TNP
(HONOMIACHER HINSICHT BEARBEITET. 2306  pp. Heidelborg,
|Not seen,]

{143) MiizgE, Tm.

1930. TES PRINCIPALES VARIETTES DE  BLES CULTIVERS AU MaROC.
| Moroecol Dir, Gén. de PAgr. Com. et Colon., Serv, Apr. ot
Amalior. Agr., 88 pp., illus. Casabianca.

(144) Monron, W. 8,

1830. [wHEAT. LEITER FROM CUMBERLAND coUNTY, va.l TU. 8 Commr.

Patents Rpt. 1849 (pt. 2 Agr.): 131-136.
(145} Muatrorp, T, B,

1912, gerort of THE DIRECTOR [1910]1--11. Mo, Agr. Expt. Sta. Bub

101 : 72031-236, illns.
{146} NEERGAARD, TH, voN.

1887, ROBMALSYSTEM FUR BEDOMANDE AF AXETS MORFOLOGISNA SAMNI-
ANSATINING HOS VERA BADESSLAG, All, Svenska Utslidesfor,
nrherattelse 1887 7. [Not zeen,]

{147) NerrELING, J. H,

1932, WHEAT VARIETIES IN SOUCH AFRICA ] THEIR HISTORY aAND DEVELOD-

MENT URTIT 1912, So. Afrien Dept. Agr. Sei. Bul. 108, 41 pp.
(148) NersoN, Mawriy, and Ospouw, L. W.

1915. REPORT OF CULTUMAT, AND VvARIETY TESTS WITH WHEAT. Ark., Agr,

Expf. 8ta, Bul. 121, 31 pp.
(149) Newaraw, L. H.

1928, CLASSIPICATION OF CANADIAN SPRING WHEAT VARIETIES, Candd. Seed

Growers” Assoc. Plant Breeders’ series Noo 1, 20 yp.. illus.

(1560) Frager, J. G. C., nnd WHIresor, A. G, O. '
1986. HANDROCK OF CANADIAN HPRING WHEAT VARIETIEE. Canadia Doenpt i
Agr, Pub. 538 (Farmers’ Bul. 181, 81 pp., o=
{151) and WHITESIDE, A. G. 0.

1927, garweET WHEAT. Canada Dept. Apr. Bul. 82 (ns3. 76 pp. DMus,
(1i2) NouL, CxHaArres I
1918, vartETY TESTS oF WHEAT. I'n. Agr. Expt 8ta. Bul. 125, pp. 43-66
{1583} NorTHWEST (ROP IMPROVEMENT ASSOCTATION.
1933, DICTIONARY OF SPRING WHEAT VARIETIES, 18345 T4 pp. Hlus
Minneapoiis,
(i154) P. M, .
18583, yEw vaRmETIES oF WHEAT. [Letter] Cult, and Connfry Gent, 48
(1594 1 B3T.
(153} Parapaxis, J, 8.
1929, FORMES GRECQUES ¢ BLIL  Min. Agr. Stn. de.undlior. des Plantes
[Salonique] Brel el {17, 61 pp., ilius,
{156 PareEna, MANURL F,, und PALAT. ALFREDO.
1939, MIFERENCIACION DE LAS VARIEDADES DI TRIGO PO 517§ CARACTERIBTICAS
DE GLUMA Y GRANO. Argentinn Comision Nue. de CGreanes ¥
Elevadores Pub. 42, 198 pn., illus.
(166AY ParadéN, Ronerto Risso,
1940, DESCRIPTION OF 35 VARIETIES OF WHEAT TN ARGENTINA. La Pluta
’ Univ. Nac, Ifneultad de Agron, Rov, 24: (571-233. illus,
(157) Prrcey, Hesuy.
1833, ¥HE ORIGIN OF THE LaxpuerH wHear, Rural New Yorker 42:
674,
{158 TERCIvAar, J.
1920, THE WHFAT PLANT! A4 MONGERAPH. 403 pp. illus.  London,
{150 Proam, G 8
1889, THE WHEATS OF THE worLn, N. Y, State Agr, Soe, Trans. (31883~
86) 34 308-314.
{160y Powens, L.
1932. CYTOLOGIC AND GQENETIC STURIES OF VARTABILITY OF SITRAVNS OF
WHEAT UERIVED FROM INTERSPECIFIC CROsSES.  Jowr, Agr, Des, 44
TH7-R31, iltus.
(161) 1hapuasr, J, T
1916, TUHE PHOPOITION OF GUAIN T0 STRAW IN VARIETIES OF WitHAT, A,
Guz. N. 8 Waliey 27 220231,
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PuinHAM, J, T,
1927, VARIETIES OF WHEAT IN SEW SOI"tH WALES. N. 8 Wales Dept.
Agr, Farmers” Bul. 158, [T pp, illus
Quiskxeesry, K. 8., and Cragk, J. A,
1030, HARDINESS AND YIELU OF WINTER wWHEAT varIETIS, U, 8. Dept.
Agr. (tiv. 141, 31 pp., illus.
RaxxNpIRL & CoO,
In. 4] BEBCRIPTIVE CATALOG OF SEHN CORN  AND FARM 8REDS. 42 pp.
Basingstoke, [IEnghind],
REegL, {"EARLEA I
1879, PROPER AXND BRIDE OF BUTFE WHEATS. Puacific Rural Press 18 (18)
2850,
Rexn, GEoRGE.
1860, srrixg wHEaTS, U. 8 Commr. Agr. Rpt. 1865 : 27,
RicuanpsoN, A. E, Y.
191213, wHEAT AND ITS COLTIVATION, Vigtorig Dept, Agr, Jour. 10 91—
1, 181101, 201-208, 265 274, 329-388, 457465, H48-052,
£ 70T, 1912 11 88-56, 6588, 710-141, 193-205, 414431,
ill. 13, [Reprinted as Vietorin Dept. Agr. Boal, 22
(n. ), 160 pp.. illus.  1913.7]
RekEuTs, M. F.
1010, & QUANTITATIVE MKETHOR FOR THE DETERMINATION OF HARDNESS 1N
WHEMNT.  Knns Age. Expr. Sfa. Dl 167, pp, 371-3400, tlus.
IoGins, (. A.
{1920.] HoNOR wwEAT, [3] pp. Bergen, N. Y.
Rurriy, Ensmuxn,
1851, MAXAGEMENT OF WHUHEAT EMVEST. Amer, Tarmer 6 (12): 453-
460, [Reprinted in T, 8 Comuny. Patears Rpt. 1830 {pt. 2,
Agr.): 1021187
Saxamumna, T.
1018, ¥UNZE MITTEILUNG {"BER DIE CHROMOSOMENZATLALEX UND DE VER-
WANDTBOUHAFTEVERHALTNISSE DER PRITICUMARTEN, Bot. Mag,
[Tokyo] 32: 1H1-153.
Barmown, 8. .
1919), ESTARLISHING WANRED WHFAT IX KaXsas., Kuans, Agr, Expr. Sta.
ir. 74, 36 pp. iltos.
SaUNDERS, ("HARLES I
1907, rHE arleix oF wEn FIFE wHrRaT.  {Cuanadn] Parlinment, House of
Commons Joar. v, 40, pt. 3, App. 2, pp. 216-217,
1912, REPORT OF tHE DOMINION CeErEATAST. Cunada Expt. Farms Rpts.
1031-12: 113137,
SArNipERE, WILLTAM,
1803, nannga wonigstr, Oanada Cent. Expt. Farm Bul, 18, 14 np.
Sax. K
1921, CHUOMOBOME RFLATIONSHIP 1N WHEAT. Scienge (n. =) 24t 413-
418,
Scwarer, B G, and GaiNes, B F.
L0150, WASHINGTON wHEATS, Wash, Agr, BExpt, Sta. Bal. 121, 18 .,
illus.
- - GAINEE, B Fooand Barues, O, B,
1026, WHEMT vARTETIES IN WasSHINerON. Wash., Agr. Expt. 8Sta. Bul
207, 31 pn., illns,
ScHERFFITR, W, I1.. and Woosrry, H.
T8, wiiTrat. 1. TEST OF VARIETTEA. Y. QCHEMICAL BTUDY OF VARIETIEB.
Ky, Apr. BExpt. 8fta, Bul, 185, pp. 825-340, illas.
Sermmaxk. F.ovox P
1789, pAIkrsCHE FLORa, 2 v. Miinchen.
BroFrenn, CApr 8.
1902, PEF ALGERTAN PURUM WHEATS ! A CLASSIFIND LIST, WITH NESCRTP-
Troxs. T, & Dept. Agr., Bur. Plunt Indus. Tul. 7, 48 pp. illus.
1903, THE DESCRIPPINS oF WHEAT vanreTizs., UL & Dept. Agr., DBur
Plant Ioudns. el 47, 19 pp., lies,
Seorr, R,
1032, WHEAT VARIEIIES IN BOUTH AUSTRALIA. So. Austrul. Dept. Agr.
Bul. 272, 11 pp.
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(184) SearLE Graaw CoMpaNY, LIMITED.

1939, DISTRIRUTION OF THE IMPORTANT VARIETIES OF WHEAT SERDED 1IN
WESTERN CANADA IN 1829, Jfn Guruin Market Features With
Wheai Vurleties Sup., v. 9, No. 14 [6] pp., illus. Winnipeg,
Manitoba.

{185) Semvge, N. C.
1319, MONOGRAPHIE DES CERFALEE DE La BUISSE. 244 pp., illus. Berne
and Leipsic
(188)
1841-42 DESCRIPTIONS ET FIOURES DES CRREALES EUROPEENNES.  Aun. Scl.
Phys, et Natl, Soe. Roy. Agr. Lyon & 321-384, illus., 1841 ; 5
{2) : 103-196. illus., 1842
(187) Smaw, G. W., and Gavamyirz, A. J.

1911, cALIFORNTA WHITE WHEATs. Cnlif. Agr. Expt. St Bul. 212, pp.
315-394, ilius,

{188} SHaw, THoMaAs, and Zavite, C. A,

1502, EXPERIMENTS WITH WINTER wHEAT. Ontario Agr. Col. Expt, ®ta.
Bul. 79, 11 pp.

(189) and Zavirz, C. A

1803, PXPERIMENTE WITH WINTER WHEAT. Ontarie Agr. Col, Bxpt. Htu,

Bul. 90, 13 pp.
(190) SHOWRDS, THOMAS.

1833, [WHEAT. LETTER FROM sSaLEsr covsty, n. 1] TU. 8§ OCemmr.

Putents Rpt. 1852 ipt. 2 Agr.} @ 175178
{191) SoUTH AFRICA, DEPARTMENT OF AGRICULTUKE.

191Y. NOMENCLATURE OF WHEATS GROWSN IN 8S0UTE Arkica. Union So.

Aflriea Dept. Agr. Bual 1. 15 pp.
(192) Spirraax, W. J.

15048, APPLICATION OF S80ME OF ‘TEE PRINCU'LES OF HEREMITY T0 PLANT
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