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NECESSITY FOR A CLASSIFICATION OF WHEAT.

The varieties of wheat grown in the United States show a great
diversity of type. This diversity is natural, as wheat is produced
commercially in all of the 48 States of the Union, under a wide range
of environmental conditions. More than 200 distinet varieties are
erown. Many of these are adapted only locally, while others are
well adapted to a wide range of varying conditions. This adapta-
tion of a variety is an important factor, as it affects the yield and
profitableness of the crop. The choice of varieties for given condi-
tions and purposes, therefore, usually is given careful consideration
by growers. The choice, however, is dependent upon the determina-
tion of identity.
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The identification of varieties requires some knowledge of the
appearance of plant and kernel and is assisted by information regard-
ing its history or distribution. Wheat varieties are most generally
designated by names, which are established through publication and
usage. The association of a name with a recognized type of wheat
enables identification. Confusion in names is frequent, especially in
America, where the number of actual varieties is very large. This
confusion occurs in two principal ways: (1) The same name islap-
plied to very different varieties in different parts of the country, and
(2) the same variety is grown under several different names in dif-
ferent parts of the country or even in the same part. Identification
is difficult in cases of similar or closely related varieties and is con-
fused by the multiplicity of names.

There is need, therefore, for a practical and usable system of classi-
fication which will standardize the varietal nomenclature and enable
growers to identify varieties with which they are concerned. The
purpose of this bulletin is to provide such a classification of the
wheat varieties that are grown commercially in the United States
or may be 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 in
accordance with a code of nomenclature prepared by Ball and
Clark (43)" and adopted with slight changes by the American Society
of Agronomy.

This bulletin is written in response to a demand for varietal infor-
mation from farmers, agronomists, plant breeders, and members of
the grain trade. Tt should form the basis for future work in wheat
improvement, save the time and expense of breeding for combina-
tions of characters which arve already in existence, prevent much
duplication of work in conducting varietal experiments, and aid in
preventing the fraudulent or unknown exploitation of old varieties
of wheat under new names. Its greatest value, however, should be
in providing a compendium of the wheats of North America for
all workers in the wheat industry, especially these who have only a
limited or local knowledge of the varieties which are grown.

PREVIOUS INVESTIGATIONS.

Most of the systematic study .of wheat varieties has been done by
foreign investigators. Comparatively little work of this nature has
heretofore been done in America.

1 The numbers (ftalle) In parentheses refor to “ Literature cited,” at the end of this
bulleting

CLASSIFICATION OF AMERICAN WHEAT VARIETIES, 3
FOREIGN CLASSIFICATIONS.*

The existence of many different varieties of wheat has been recog-
nized for more than 2,300 years. Theophrastus (189), a pupil of
Plato, in his * Enquiry into Plants,” written about 300 B. C., states:

There are many kinds of wheat which take their names simply from the
places whire they grow, as Libyan, Pontie, Thracian, Assyrian, Egyptian,
Sieilian. They show differences In color, slze, form, and individual character, and
alzo as regards thelr eapacities In general and especially thelr value as food.

Theophrastus mentioned many of the differences between these
kinds of wheat. In the writings of Varro, Pliny, and Columella, in
the first century B. C. and the first century A, D., the observations of
Theophrastus were repeated, rearranged, and amplified. Columella,
whoe wrote about 55 A. D. (¥4, trans, 1745), presents these previous
observations and his own, as follows:

Meitiennt, commoen bare wheat which has little husk upon it, was, aceording
to Varro, a name glven formerly to all sorts of grain beaten or bruised out of
ears by trituration or thrashing; but afterwards it was given to a peculiar
species of grain, of which there are many sorts, wirich take their name from the
places where they grow; as African, Pontic, Assyrian, Thracian, Hgyptian,
Siliclan, ete, which differ from one another in color, bigness, and other prop-
ertics ton fedious to relate.  One sort has its ears without beards and iz either
of winter or summer. Another sort is armed with long beards and grows up
sometimes with one, sometimes with more ears, Of these the grains are of dif-
ferent sorts: some of them are white, some redidish, some round, others oblong,
some large, others small, Some sorts ave early ripe, others late in ripening;
aome vield a great increase, some are hungry and yield little; some put forth o
great ear, others a small, One sort stays long in the hose ; another frees itself very
spon out of it Some have a small stalk or steaw ; others have a thick one as the
African, Some are clothed with few coats, some with many, as the Thracian,
Some grains put forth only one stalk, some many stalks. Some require more,
some less time to bring them to maturity. For which reazon some are called
trimestrian, some bintestrion ) and they say that in Kuboea there is a sort which
may be brought to perfection in 40 days; but most of these =zorts which ripen
in g short time are light, unfruitful, and yield very little, though they, are
aweet and agreeable to the taste and of easy digestion.

Tn the early Roman literature mentioned reference is found to two
groups of wheat, namely, triticum and adoreum, or far. Columella
referred to the far as bearded wheat. The grain of friticum was

* Nore—Sines this manueeript was completed, two excellent publleatlons on wheat
elnz=ification have appeared :

(n) Australia. Institute of science and Industry. A classification and detalled de-
goription of some of the wheats of Australln.  Auvstralia. Tnat. Sel. and Indus, Bul. 18,
48 p., 4 pl. (1 col). 1020, Forty-eight of the leading wheats of Australia are classified
and degeribed in a manner similar to that used by the writers,

(b} Porelval, John, The Wheat Plant. x, 463 p, 228 fig, (in text and on pl).
(1021.) Bibliography, p. 441-463. A large number of wheat varicties of the world
are deseribed and clossifed and the morphology of the wheat plant discussed fully.

In addltion to the publieations reviewed here, extensive botanlcal treatises on the
taxonomy of wheat forma have been published in Russin by Flacksberger, the most
important one being Flacksberger, C., Determination of wheats, In Rul Appl. Bot,
v 8 no, 1,2, p. 9-210 (1-202), 43 g, 1 col, pl, 1615, In Russlan. Hoglish sum-
miry, p 188210 [(175=202).
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§ep{1rut_ed from the chaff in thrashing, while that of the far was not
indicating that the former consisted of true wheats, while the latteI:
was emmer or spelt,

Columella himself recognized three types of Triticum, robus (red)
stligo (white), and #rimestrian (spring), and in addition four typeé
of bearded wheat (spelt or emmer), viz:

Clusinian, of a shining, bright, white colour: a bearded wheat, which iz called
wenuncuium, One sort of it iz of a flery-red colour and another sort of it is
white; the trimestrion seed, or that of 2 months’ growth, which s ealled

halicostruam.,

It is evident from these quotations that many of the leading char-
aeters_nf the wheat plant were recognized in this early period. What
attention was given to studies of wheat during the Dark 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
many of them illustrated with woodeuts. In these, wheat specie;
were iqcluded, the forms mostly being those described by Theophras-
tus, Pliny, and Varro, but from time to time new ones were added.
There is little advantage in trying to guess what particular form
of common wheat each so-called species represented. More recent
boifanicu] writers described species which can now be recognized.
i':‘rmmpn] among these writers was Tournefort (794), who in 1719
listed 14 species of Triticum.

"Thu classification of wheat practically began with the work of
Linné in 1753. In his Species Plantarum (740) he described seven
species of Triticum, viz: 7', aestivum, T. hybernwm, T, turgidum, 7.
xpeﬂ'rfa, T. monococeum, T, repens, and 7. caninum. The two latter
species have since been included in another genus, In the second edi-
tmn_af the Species Plantarum, published in 1764, he describes six
species which are still included in the genus Triticum, viz: 7.
aestivum, T, hybernum, T. turgidum, T, polenicum, T'. spelta, and
T: monococcum, the species 7. polonicum having been added.
Linnwus divided the common wheat, 7', vulgare, into two species, 7',
aestivum, awned spring, and 7. hybernum, awnless winter, up};ar-
ently believing that all spring wheats were awned and all winter
wheats awnless. Writers who followed him usually have not recog-
nized these distinctions. &
; Lamarck, in 1786 (134), created the species Triticum sativum to
include both the species 7. aestivum and 7. hybernum which Lin-
nweus had adopted. Each species and subspecies was described ac-
cording to the presence or absence of awns, the color and covering of
the glumes, the color, size, and density of the kernels, the soIidit; of
the stem, and several other characters,

¢
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Villars, in 1787 (198), divided the common wheats into two species,
Tyiticum vulgare and T, touzelle. The latter consisted of awnless
wheat having white kernels.

Destontaines, in 1800 (79), established the species T_w':iicum durim
for the group of wheats having long awns and long -.'1trlo.m|si }{EEI’IIIHS.

Host. in 1805 (149), described and named the species Z'mizcum.
compactum to include the club wheats and in addition recognized
10 other species of the genus 7'riticun.

Seringe, in 1819 (174), 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 (143), at Heidelberg, f_n]imved Ie&sentmll}f fc-hu
same system as Seringe, but in addition considered winter or spring
habit of growth. The 10 groups of Seringe were further subdivided,
making 18 groups. The kernels were deseribed as white, yellow, and
reddish. . ! :

Metzger, in 1841 (/44), reedited his classifieation of 1824, making
some changes and adding more varieties. :

Seringe, in 1841 (/75), 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 (35), classified the wheats into two genera and
species, Triticum vulgare and  Deina polonica. The latter ~con-
tained four subspecies or varieties of Polish wheats, 7. polonicum,
while the former was divided into many subspecies and varietal
groups containing all other species of Tritieum.  Each of these
was deseribed in detail. .

Heuzé. in 1872 (141), grouped the wheats into 7 species. He
listed 700 varietal names of wheat, 602 of which belonged to the
species Triticum sativum, which included both common and clzuh
wheats. He described 47 varieties in this species, while the remain-
ing 555 names were considered as synonyms. i !

Koernicke, in 1873 (232), and Koernicke and Werner, in 1885
(133}, prepn'recl the most complete f:iussiﬁcul,inn_nf whulat yet. pub-
lished. They followed Alefeld’s system of applying Latin names to
the botanical groups. The groups keyed by them included 22 of
vidgare, 21 of compactum, 26 of turgidum, 24 of durum, 12 of s'pclda,
90 of dicoccum, 21 of polonicum, and 4 of monococcum. Nmnefal
varieties included in each botanical group were described in detail,
and the history, synonyms, and source of each were given. Much
of this latter information had been published in the works of Alefeld

and Heuzé.
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Harz, in 1885 (104), classified and described a large number of
wheats in a manner similar to that of Koernicke and Werner. The
common and club wheats were considered as a single gpecies.

Hackel, in 1887 (101), classified the genus T'riticum according to
a key very similar to the one adopted by Koernicke and Werner.
Hackel recognized three species, sativum Lam., monococcum L, and
polonicum La; and three races of sativum, namely, spelta, dicoccum,
and tenax. In the latter he included wulgare, compactum, turgidum,
and durnm as subraces.

Vilmorin, in 1889 (199), grouped the wheats into 50 sections,
according to their leading characters. Fach section was briefly de-
seribed and the synonyms were given, The common and club wheats
were considered as one species.

Tiriksson, in 1895 (&8), subdivided the botanical groups of
Koernicke and Werner into smaller groups which he called subvarie-
ties, based chiefly on the density of the spike, the thickness of the
lkernel, and the length of the rachis. He also gives an excellent re-
view of the literature on wheat classification,

Heuzé, in 1896 (172), published a second edition of his * Les
Plantes Céréales,” in which were included rather complete histories
and descriptions of the varieties of wheat.

Cobb, in 1886 (69). keyed 54 varieties of wheat which he was
growing in New South Wales, Australia, using the leading plant,
spike, and kernel characters. In 1905 (72) he proposed to classify
wheat varieties by a microscopic examination of the aleurone layer.
This method, however, is impracticable for classification purposes in
the field, or even with certainty in the laboratory, when closely re-
lated varieties are considered,

Howard and Howard, in 1909 (721}, classified the wheats of India
largely according to the methods of Koernicke and Werner and of
Eriksson. They (720} also consider in detail the characters used in
classification,

Richardson, in 1913 (158), described many of the wheats of Aus-
tralia and gave the history of each variety. He did not arrange them
in a classified order.

The Union of South Afriea in 1919 (187) published descriptions
and synonyms of the wheat varieties of South Afriea which also
designated the areas where the varieties should be grown in that
country.

Ducellier, in 1920 (82), published a classification and descriptions
of the wheats of the Hoggear and oasis regions of Algeria. Only a
few varieties were fully described.

CLASSIFICATION OF AMERICAN WHEAT VARIETIES, T
AMERICAN CLASSIFICATIONS.

Harmon, in 1844 (/0%), published deseriptions and histories of
about 30 varieties of wheat which he had grown in Monroe County,
N.Y.

Klippart, in 1858 (151), described a large number of wheat varie-
ties grown in Ohio and grouped them into a partly classified order.

Todd, in 1868 (193), described a number of wheat varieties, most
of the descriptions, however, heing obtained from agricultural litera-
ture of the time. He suggested that the Government “ take hold of
this subject [the nomenclature of wheat] in a proper manner and
establish & common standard of merit and an intelligible description
of ench variety . . .Y

Killebrew, in 1877 (730), described a number of American wheats,
most of which had been described previously by Klippart or Todd.
He grouped the varieties into 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 (745), listed a number of wheat varieties grown by
him at the Missouri Agricultural Experiment Station. The varieties
were partly described, showing the * bearded ™ or *smooth ™ heads
and the color and size of the kernels, He mentions several varietal
names as being synonymous,

Devol, in 1887 (87) and in 1888 (87), published a classification of
the wheat varieties being grown at the Ohio Agricultural Experi-
ment Station. This classifieation was further developed by Hick-
man (773), who in 1889 divided the varieties into eight morphologi-
cal groups.

Plumb, in 1889 (753), described a large number of wheat varieties,
chiefly American, and gave the histories of many of them.

Blount, in 1862 (47), listed 478 varieties of wheat which he was
growing experimentally in New Mexico. Histories of some of these
were given,

Carleton, in 1900 (58), summarized the varietal information of that
time, listed about 350 varietjes, gave their source by countries and
their principal characters, and grouped them by districts of the
United States to which they are best adapted.

Seofield, in 1902 (172), classified and deseribed a large number
of durum wheats grown in Algeria, many of which were introduced
into the United States about 1901, He also described the characters
used in classification. In 1903 Scofield (773) prepared a detailed list
of characters to be used in the description of wheat varieties. He
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did not publish the deseriptions of any varieties at that time. The
application of the terminology was partly illustrated by plates ac-
companying the article.

Willinms, in 1905 (204), listed and partly described about 60
varieties of wheat which were under experiment at the Ohio Agri-
cultural Experiment Station at that time.

Hume, Center, and Hegnauer, in 1908 (722), 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.

Scherflius and Woosley, in 1908 (171), published illustrations of
46 varieties of wheat grown by the Kentucky Agricultural Experi-
ment Station,

Noll, in 1913 (/49), presented a tabular description of varieties
grown by the Pennsylvania Agricultural Experiment Station.

Leighty, in 1914 (/38), 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 Gaines, in 1915 (770), recorded brief descriptions of
the principal wheat varieties of Washington, together with their
histories.

Nelson and Osborn, in 1915 (748), gave a brief tabular description
of the wheat varieties grown at the Arkansas Agricultural Experi-
ment Station during the period from 1908 to 1914,

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

Ball and Clark, in 1815 (29), presented keys to the gronps of havd
red spring wheat and the durum wheats grown in the United States
and described and gave the histories of the more important varieties,

Carleton, in 1916 (67), listed the leading wheat varieties of the
world, including American varieties. They were grouped into the
botanical groups used by Koernicke and Werner. No attempt was
made to distinguish between the closely related agrieultural varieties.

Stanton, in 1816 (185), grouped a large collection of wheat vari-
eties grown in experiments in Maryland and Virginia, in accordance
with some of the most obvious taxonomic characters.

Jones, in 1916 (129), presented a brief key to the groups of common
spring and durnm wheats grown in experiments in Wyoming.

Ball and Clark, in 1918 (42), published a key to the groups and
varieties of durum wheat grown in the United States.

Grantham, in 1918 (99). listed a large number of varieties which
were being grown at the Delaware Agricultural Experiment Station

*Helaner, John H. Wheat in New York, 1015, Unpublished thesls, Cornéll Univer
Elty. The writers wish to here acknowledge the uee of this manuscript, credit belng dus
to both the author and the Farm-Crops Department of Cornell Univeralty,
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and stated whether they were bearded or smooth, and also the color
of the grain and chaff, the height of the plant, and the weight of the
kernels.

Clark, Stephens, and Florell, in 1920 (67), gave a tabular deserip-
tion of over 150 samples of Australian wheat varieties grown in ex-
periments in the Pacific coast area of the United States.

Clark, Martin, and Smith, in 1920 (66), keyed the groups of com-
mon spring and durum wheat grown in experiments in the northern
Great Plains area of the United States, and gave the histories of the
principal varieties.

Stewart, in 1920 (187), presented keys and brief descriptions of
the commercial wheat varieties grown in Utal.

SUMMARY OF PREVIOUS CLASSIFICATIONS.

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

The making 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 suffi-
cient to separate only agronomic and horticultural varieties of domes-
ticated 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 wheat. However, Heuzé, Koer-
nicke and Werner, Eriksson, Richardson, and others described many
varieties, and some of their descriptions were fairly complete. No
attempt has been made, however, previous to the present work, to
show by detailed keys and by uniform descriptions the minor differ-
ences which separate closely related varieties.

There has been wide diversity among hotanists 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, as Eriksson, have
placed undue importance on differences in spike density. Many
writers have made no use of the colors of the seed cont in separating
varieties,

The classification of Koernicke and Werner is the most extensive
and the only one which made a definite attempt to describe and
classify foreign and domestic farm varieties. While conservative
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to the extent of reduction of the number of species, these authors
still maintained a complete Latin nomenclature for forms as far
as the fifth rank. In their discussions, these authors, as well
other investigators named, were handicapped through making their
studies in only one locality. In the present work, the varietal de-
seriptions are based on the expression of each wvariety under the
widely varying eonditions of environment found in different purts
of the United States,

PRESENT INVESTIGATIONS.

The present investigations were started in 19157 with the object
of making a classification of the wheats of the world, During the
first two years 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 botanical types obtained from hy-
brids or distinet types found as mixtures in wheat fields in the west-
ern United States. It was soon determined, however, that if the
studies were to be of economic value, they must be limited to the
principal cultivated varieties. The World War prevented the com-
pletion of the introduction of foreign wheats, so it was finally 'de-
cided to limit the present publication to the commercial American
varieties. In the spring of 1919, a “ Preliminary classification of
American wheat varieties,” * containing a key to varieties and index,
Wis pr 1.=|mr(={i in mimeograph form, and about 100 copies dist r!l:-llt{-rl
to agronomic workers. Suggestions and corrections were invited.
Several changes which were suggested have been incorporated.

Hundreds of foreign and domestic varieties have been grown,
studied, described, and classified, and herbarium sgpecimens have been
preserved in a classified order. Many of these varieties, however,
are not included in this bulletin.  During the past three years the

BTha plan o clagsify wheat wvarletles was evolved by Carleton R, Ball, agronomist
in charge of Western Wheat Investigations, in the summer of 19014, while studyving o large
number of forelgn and domeatic varletios In brecding nurseries ot experiment stations in
the western United States, In July of that year J. Allen Clark became his asslstant,
and the classifieation wag carricd on jointly untll Aprll, 1018, when Mr, Ball was pro-
moted to the pesitlon of cercallst in charge,  Bince that time the classifieation ha® been
continned by Mr. Clark, who was placed in charge of Western Wheat Investigations, and
by John H. Martin, who became his asslstant in Febroary, 1818,

During the entlre Investigation the fallest cosperntion hng been recelved from Dr. O B,
Leighty, agronomist in charge of Enstern Wheat Investigations, who his furnished numer-
ops varieties, much information on varletal history and synonymy, and some assistance
with the nurserfes in the Hastern States.

In the preparation of the manuvseript of this clagsificatlon ©. W. Warburton has
rendered valoable editorinl assletance, The drawings were made by Mes, R, B (lamble
and the photographs, unless otherwise indieated, were taken by B, L. Crandall, These
Rerviees are all gratefully acknowledged.

* Clark, J. Allen, Ball, Carleton R., et al. Preliminary classification of Amerlean wheat
varleties, 20 p, 1010, (U, 8, Dept. Agr., OF, Corenl Invest, Mimcographed cire)
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commercial varieties have been given the most careful study. Many
varieties not previously known were obtained and grown. Each
year the varieties studied during the preceding season, with all new
material obtained, were grown in the classified order presented herein.
Each year, therefore, the classification became more definite and
complete. There still remains much to be learned about the Ameri-
can varieties, but it is thought that publication of the information
compiled to date should no longer be delayed.

CLASSIFICATION NURSERIES.

Classification nurseries have been grown in several widely sepa-
rated sections of the United States. This was necessary in order
jto determine the expression of varieties under different environments
and thus embrace a scheme of classification which would be workable
wherever the varieties happened to be grown. It also guarded
against the loss of certain types, which often results if wheat is
grown at only one place. In Table 1 is shown the location of 18
experiment stations where classification nurseries have been sown,
as well as the annual and total number of sowings which were made.
Tapre 1.—Annual and total number of rows sown in the clagsification nirseries

af fall and spring wheat al one or more of 18 experiment stalions in the
United States during the G-year peviod from 1005 to 1920, inclugive,

| TP g

1015 1910 1917 | s 1119 I

| |3 °
Station, P
5 | § [k

o b
Chiso, Callf. . 20 1,419)...... B, BT
{}urvufl 3, DA5
Ils. Dmg sl isR edd N30, e04| 5540 0500 1,001 405......| 6, 705
P'ullmnn, Vash 401
Aberdeen, Idaho. ..o fioes] MW T BH. oo forernnfinsrralicaana]inrmnefiaaaasiacaas T84
P e R e (SR O D W] ) R e PR 430
ceaman, Maont, 126
IMent. ... 1,200
Akron, Py e 2
Fort Colling, Calo, 120
Willlston, N, Dak 54
chl‘.inaun II:T h!}rﬂt gﬁ
8t l‘n.u'] Minm. . Fip el e e Heaa 657
Mianhatinn, Kans. i e e &3
Amar Ir ...... ]
Arlington Fa.rm,, ‘n"n i 235, ..., 1,404
Ithaea, N. Y. S e L

Tatal...... S 7T 2{1-3013&“ 1,5H :rm| 1 mu[sm 2,152 L,aw l2l1‘:i2'1'||‘.l' 1,::3«;5-.5 341

Table 1 shows that durmg the six years 1915 to 1920 more than
25,000 separate sowings were made, Most of these were made at
experiment stations in the western United States. The greatest num-
ber of sowings at any one station, totaling 6,765, was made at the
Sherman County branch station at Moro, Oreg.; the second greatest,
5,647, at the Plant-Introduction Garden, Chico, Calif.; and the third
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greatest, 3,985, at the Oregon Agricultural Experiment Station,
Corvallis, Oreg. At these western points growing conditions were
much better for classification purposes than at eastern points. The
absence of summer rains in the Western States is the principal reason
for this, as plant characters and colors are more distinetly developed.
At Chico, Calif., and Corvallis, Oreg., there was the added advantage
of being able to sow both winter and spring wheats in the fall with-
out danger of losing the spring forms. At Moro, Oreg., spring
wheats sometimes survived from fall sowing also. At the latter
point much valuable information was obtained from spring sowing
of wheats having a winter habit. These studies were found to be
necessary to determine accurately the true plant habit of some
varieties. ,

The classification nurseries were sown in short rows, usually not
exceeding 5 feet in length and a foot or 18 inches apart. At the sta-
tions where all varieties were sown both in fall and spring, each
variety was sown in the spring on one end of the row sown in the
fall. Plate I shows portions of the classification nursery at Cor-
vallis, Oreg., in 1919, Figure A of Plate I shows spring wheat fall
sown and spring sown, the fall-sown portion being on the right and
the spring-sown portion on the left. Figure B of the same plate
shows winter wheat spring sown and fall sown in the same manner,

ASSISTANCE RECEIVED.

To obtain samples of the different wheat varieties was the first
important task. This was accomplished with the assistance of many
individuals and institutions.®

The eclassification nurseries at the various stations usually were
sown by local representatives.” The local men also took notes on

EThe writers have obtained snmples of geed and cooperation In other ways from officers
of the divisions of groin standardization and grain superyizion, Burean of Markets, of the
1. 8 Iwpartment of Agriculture, Bamples alsoe have been obtalined from most 'of tha
Biate agricultural experiment statlons in the United States and the Dominion Department
of Agriculture in Canada, and the writera wish here to express thanks too the officers of
these many Instltutions who have so kindly assisted in this work,

“The writers wish to acknowledge gratefully the cooperntion of feld men of the Offcs
of Cereal Investigations, To Mr, D, E. Stephens, superintendent of the Sherman County
branch station, at Moro, Oreg., and to Mr. V. H. Florell, assiztant agronomist, in chargs
of the cercal investigations at the Plant-Introductlon Garden, Chico, Callf,, special eredit
I8 duwe and I here glndly given,  Other statlon men who hove assisted in these studies
are Mr. F, 1, Schneiderban, formerly sclentific asslstant, in charge of the cereal-breeding
nursery at Moro, Oreg ;- Mr, L, . Alcher, superintendent of the Aberdeen substation,
Aberdeen, Idaho; Mr, J. W, Jones, formerly euperintendent of the Nephl substation,
Bephi, Utah; Mr, N. O. Donaldson, formerly sclentific assigtant, in charge of the cereal
experiments at the Judith Basin substation, Mocceasin, Mont,; Mr. George A, MeMurdo,
tormerly assistant, in charge of the coreal Investigations at the Akron Field Statlon,
Akron, Colo,; Mr, F. R, Babeock. formerly scientific assistant, in charge of the coreal
studies at the Willlston substation, Willlston, N. Dak.: Mr. Halph W. Smith, assistant
npronomist, in charge of the ecreal experiments at the Dickinson substation, Dickinson,
K. Dk, : Mr. 1. H. Parker, formerly sclentifie assistant, in charge of the breeding for rust
reslstance in cereals at the University Farm, St. Paul, Minn. ; Mr, Louls Wermllskerchen,
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WHEAT-CLASSIFICATION MURSERY AT CORVALLIS, OREG., IN 1918,

A, Varieties of winter wheat grown from spring (1) and fall (2) sowing, &, Varetles of Bpring
wheat grown from spring (1) and fall (2) sowing. (Photographs by J, A. Clark.)
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PLATE 1.

WHEAT-CLASSIFICATION MURSERY GROWN AT MoRO, OREG., IN I9I8.
The winter habit of winter-wheat plants from spring sowing is here shown. {Photographed by D. E. Stephens.)
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emergence, heading, ripening, and height of the many varieties.
During the summer the writers visited the various points and took
detailed notes on the characters of the varieties, It was here, in the
field, that the descriptions of the varieties were written and the keys
designed and perfected to distinguish the different varieties. The
descriptions were checked and rechecked at the various points and
the different descriptive classes were established on a basis broad
enough to include the varieties wherever they were grown.

NATURE OF THE MATERIAL.

The early studies showed the necessity of working with pure lines,
When bulk seed was used it often consisted of mixed varieties and
a wrong description might easily become applied to a variety. For
that reason careful notes were made on the material that was sown in
ench nursery. A typewritten outline was prepared each year which
showed the classified arrangement of the varieties based on the re-
sults to date and also the row numbers at each station. The same
variety often was represented by different lots of seed obtained from
different sources. These were distinguished by different C. I. numbers,
which are aceession numbers of the Office of Cereal Investigations.
The varieties, however, have always been distinguished by names
which are accession numbers of the Office of Cereal Investigations.
numbers are not used in this publication. The nursery outlines also
contained columns showing the source of the seed sown and the orig-
inal source of the variety. In addition, they showed whether the
seed sown was bulk grain or a pure line, and if a pure line, whether
the same pure line was sown at all stations or whether different pure
lines were used. In this way it was easily possible to compare field
notes accurately with those of the previous year or to account for
differences which existed in the same variety at different stations in
the same year. This latter condition often oceurred when bulk grain
or different pure lines were used. Natural field hybrids thus were

easily distinguished from mixtures.

formerly sclentific assistant, in charge of the cereal nursery at the Amarille Cereal Field
Biatlon, Amarllle, Tex. ; Mr, A. T, Elllsen, formerly sclientifie nssistant, Mr. H. P. Ames,
formerly agent, and Mr, J. W. Taylor, relentific assistant, respectively, In charge of the
cerenl inveatigntions at the Arlington Experimental Farm, near Hosslvn, Ya,.: Dr. H, H.
Love, professor of plant bresding, and Mreo W. T, Cralg, agent, Cornell Unlversity,
Ithaca, M. Y.

The writere also acknowledge with gratitude the assistonee recelved from the follow-
ing officers of the State experiment statlons not formally cooperating with the Office of
Corenl Investigations: Prof, G. R, Hyelop, professor of farm erops, and Peof, C, ©. Ruth,
asgigtant professor of farm crops, at the Oregon Agricoltural Experiment Statlon, Cor-
valllg, Oreg,: Prof, B, F, Gaines; nssistant professor of favm erops at the Washington
Agrigultural Experiment Statlon, Pullman, Wash, ;: Prof, P, V. Cardon, agronomist at the
Montann Agricultural Experlment Station, Bozeman, Mont. ; Mr, Breese Boyack, formerly
agslstant agronomist at the Coloradoe Agricultural Experiment Station, Fort Collins,
Colo, ; and Prof, 8. ¢, Salmon, professor of farm crops at the Kansas Agricultural Hxperl-

ment Station, Manhatian, Kans,
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After cgrowing, for a couple of years, several pure-line strains of
the same variety obtained from several sources, one of the strains
was selected as the standard for the variety. The descriptions here
recorded, therefore, should represent the true type of the variety.
Tn 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 pure strain which correctly represents the
variety may not be as aceurate as where more samples of the same
variety were available.

Many varieties here described are badly mixed in commercial 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 and its description, as here recorded. In other
cnses all the characters which arve here recorded may not become ap-
parent in some localities, and this may cause some confusion. The
failure of stem and glume colors to develop in some gections is an
example of this.

Natural erossing between wheat plants oceurs quite commonly in
the western United States. In the classification nurseries several
hybrid rows have been found each year. These had been sown from
material which was apparently pure the previous season and which
was grown from a single head. In some instances the hybrids were
not noticed until the second generation when they were segregating.
This natural crossing has caused some difficulty in deseribing vari-
eties, especially because hybridization between closely related vari-
eties could not always be detected.

Qeveral hundred mixtures obtained from experimental plats 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
probably originated, for the most part, from natural hybrids, with
possibly an occasional mutation. Many of the types continued to
segregate, thus proving their hybrid origin. Those which came true
to type were either mutations or the homozygous progeny of hybrids.
As the progeny of a cross nearly all tend to become homozygous a fter
being grown several years, it is believed that practically all of the
new types can be accounted for in this way. Many of the new types
closely resembled American or foreign varieties, but were not identi-
cal in all characters.

Practically every field of wheat contains some plants which can
not be identified with any known variety. These are easily found,
because of their differences from the remainder of the plants in the
field. Many of these forms, in all probability natural hybrids or
mutations, have been submitted to the writers for identification, but
as o rule this is not possible. Considering the opportunities for the
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natural and artificial production of new forms, the number of dis-
tinet varieties of wheat existing in the United States is not sur-
prising. It is really remarkable to find so comparatively few in com-
mercial cultivation. By making all possible combinations of the
characters used by the writers in describing the wheat varieties,
geveral thousand new varieties could be produced.

PREPARING DESCRIPTIONS, HISTORIES, AND DISTRIBUTIONS.

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

PREPARATION OF VARIETAL DESCRIFTIONS.

Detailed descriptions have been written of the wheat varieties here
enumerated. These descriptions contain much more detailed infor-
mation concerning the nature of the varieties than is included in the
keys and are necessary for a clear knowledge of the appearance of
the varieties. The descriptions are not complete, however, several of
the morphological characters of the wheat plant not being included
becanse they are of little or no value in classification.  Only the more
important taxonomic characters are used. This has made possible
shorter and more concise deseriptions than would otherwise be
possible,  However, they are thought to be sufficiently inclusive to
provide a comprehensive knowledge of the different varieties.

Following the deseriptions of many varieties is a paragraph show-
ing the chief characters which distinguish the variety from closely
related ones. This gives the reader a more ready comparison of cer-
tain varieties than is otherwise possible,

PREPARATION OF VARIETAL HISTORIES,

The history of the origin of varieties can not be neglected in a
complete classification, as many varieties are scarcely or not at all
distinguishable from similar or closely related varieties and differ
only in their origin or qualities. In this study much attention has
been given to the history of varieties, and to many readers it proba-
bly will be the most interesting and valuable part of the classifica-
tion. The compiling of these histories has been a long and arduous
task. It has required a review of the literature on wheat varieties
writfen during a period of more than 200 years. The sources of this
information are varied. Definite information is readily available
on the origin of only a comparatively few varieties. Introductions
of foreign varieties have been recorded in recent years by the Office
of Foreign Seed and Plant Introduction. Frequent reference is made
to the accession numbers and published inventories of that office.
Many bulleting of the State agricultural experiment stations have
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contained valuable information on the origin of domestic varieties.
Agricultural 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 our 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
recorded history somewhere. Reference is always given to the pub-
lished sources of the histories that have been obtained.

DETERMINATION OF DISTRIBUTION OF VARIETIES.

The commercial distribution and production of different varieties
are the greatest economic factors with which this classification is con-
cerned. Those varieties which are most widely grown usually are the
most valuable. Varieties that are more productive may be in exist-
ence, 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 older stand-
ard varieties, as their use extends the area of wheat culture, inereases
the vield per acre, or improves the quality. This adds to production
and increases the income of the producer,

The commercial success of varieties is largely dependent upon their
adaptation to the conditions in which they are grown. A variety
that produces well in a locality soon becomes well known and its
acreage increases until it comes into competition with other varieties
which are more productive. The production of old, well-adapted
varieties ig rather extensive and stable. Their distribution has be-
come fixed within certain general sections. New varieties are still
competing for supremacy and therefore are more locally and spar-
ingly grown. Poorly adapted varieties sometimes have continued in
cultivation for more than a century in isolated and unimportant
wheat-producing localities. The distribution of these, therefore, is
often widely scattered.

THE VARIETAL SURVEY.

To determine the commercially enltivated varieties of wheat in
the TUnited States and the extent of their distribution, a wheat
varietal survey was made in cooperation with the Bureau of Crop
Estimates. The first survey was made in 1917, when questionnaires
were sent to one or two correspondents in each of the wheat-produc-
ing counties of the various States. The incomplete returns from
this survey were very interesting and contained so much valuable
information from the counties reporting that it was decided in 1918
to send questionnaires to several correspondents in all counties not
previously reporting, in order to have a more complete record.
The replies were received and tabulated. They showed the varieties

T

CLASSIFICATION OF AMERICAN WHEAT VARIETIES, 17

grown in the localities of the county where the correspondents
lived, but it was soon determined that all of the varieties grown
in the county were not included and that one or two reports from
each county did not give an accurate estimate of the proportionate
distribution of the different varieties. Tt was finally decided in
1919 to determine rather accurately the percentage each variety
formed of the total wheat crop of each county. A new schedule
was printed for this survey and about 70,000 were mailed. To the
more important wheat-growing counties as many as 30 to 40 ques-
tionnaires were sent, fewer being sent to counties less important
in wheat production. From the survey abont 40,000 returns were
received. About 19,000 of these gave definite information, and
these results have been tabulated. In addition to the names of
varieties gl'awn' and the percentage each formed of the total wheat
crop, the questionnaires contained tabular spaces for descriptions
of varieties. From these descriptions the correct naming of the
variety was checked. Figure 1 shows a copy of one of the returned
schedules. The reports were edited before being tabulated and thus
many recognizable mistakes were corrected. The summary of these
reports revealed a large number of new names used for old varieties
and also brought to light several wheats distinetly different from
any of the varieties previously obtained. More than a thousand
letters were written to the correspondents, requesting samples and
additional information. A considerable number of additional
varieties were obtained in this way.

The distribution of the different varieties shown in this publica-
tion was obtained from these surveys. The maps which illustrate
the distribution of the varieties were made on the basis of one dot
for every thousand acres or less in each county where the variety
was grown in 1919,

VARIETAL NOMENCLATURE,

- Wheat varieties must be distinguished by names. These names
must be used frequently by agronomic workers, as well as by a host
of crop growers and crop users. The form and appropriateness
of these names, therefore, are of general interest. It is desirable
that they be short, simple, and appropriate, easily spelled and pro-
nounced. It also is desirable that, as far as possible, a single name
be accepted and used for each recognized variety.

The multiplication of names and other designations for crop
varieties has already been carried to great extremes. The result-
ing confusion is very great, especially in wheat, where the number
of actual varieties is very large. In addition to the confusion of
names, many names are objectionable. Many varietal designations
are merely descriptive phrases which are often long and cumber-
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Fig, 1.—A returned guestlonneire of the wheat varletal suevey.

some, Others are only numbers, which sometimes are equally long
and cumbersome or are easily confused. DBecause of this condition,
a code of nomenclature was proposed by Ball and Clark (), so
that in this classification varietal names could be selected in ac-
cordance with its rules. The code was presented to the American
Society of Agronomy at its annual business meeting on November
13, 1917, After a few minor changes were made by the committec
on varietal nomenclature, it was adopted by the society (371 as
follows:
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CODE OF NOMENCLATURE.

1. Eriominiry o NaMmino—No variety shall be named unless (a) distinetly
different from existing variecties in one or more  recognizable char-
acters, or () distinetly superior to them in 2ome character or quali-

1 tles, and (¢) unless it is to be placed dn commercinl colture,
A 2 Prionity.—No two varleties of the same crop plant shall bear the same

5 pname. The pame published (see par. 4) for a varviety shall be the
accepted and recognized name except in cases where it hag been ap-
plied in vielation of this code,

. A, The term * crop plant,” a8 used herein, shall be understood to mean those

g.,:_:mru_] clugses of erops which are grouped together in common usage
without regard to their exact botanical relationship, as corn, wheat,
gorghum, cotton, potato, ete. [

B, The paramoeunt right of the originator, digcoverer, or introducer of a
new varlety to name it, within the limitations of thiz code, shall be
recognized.

. Where the same varietnl name has become thorounghly established for
two or more varieties, through long usage in agronomic lterature,
it should not be dizsplaced or radically modified for either one, except
where a well-known synonym can be substituted.  Otherwise the varie-
tiez bearing the same name should be distinguished by adding some
suitable term which will insure their dentity.

D, Where several well-established names are usel for the same variety the
iist of synonyms shall be submitted to some committee of the Ameri-
can Soclety of Agronomy. This committee shall choose the name
which it deems most suitable, observing the established Code of

A Nomenclature,

K. Existing American varietal names which eonflict with earlier published
foreign names for the same or different varieties but which have been
thoroughly established through long usage shall not be displaced anless
long-uzed and available synonyms exist,

P, It iz recognized that certain straing of varietics may oceur which do
not differ from a standard variety in recognizable characters, but may
differ in vield, adaptation, or quality and are entitled to recognition
by a distinet name. Such strain shall be given a new name, but the
name of the type variety in parentheses should follow.

8. Form oF Nawmes—The name of a variety shall eonzist of a single word,

except where 1t conflicts with rule 2, C or I3

A, Varietal names shall be short, simple, distinetive, and easily spelled and
pronounced,

B. A varictal name derived from a personal or geographical name should
be spelled and pronounced In accordance with the rules governing in
the case of the original name,

C, The name borne by an imported foreign variety should be retained, sub-
Ject only to such o modification as ig necessury to conform it to this

- coile,

. The name of n person should not be used as o varietal name during his
lifetime, The name of a decensed porson should not be so used exeept
by the official action of this or other competent agronomic bodies,
Personal names in the possessive form are Inadmissible,

E, Names of stations, States, or countries, in elther the nounal or adjective
form, should not be vsed as varletal nomes, except in unusual cases
where the name is well established,
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8, Forum oF Nasmes—COontinued,

F. Such general terms as hybrid, selection, seedling, ete, should not be nsed
ns varietal names,

G. A number, either alone or attached to a word, should not be used as a
varietal name, but considered as o temporary designation while the
variety is undergoing preliminary testing,

H., Names which palpably exaggerate the merits of a variety shall be inad-
missible,

L In applying the provisions of this rule to varletal names which have be-
come firmly established in agronomic IHterature through long us=nge,
no change shall be made which will involve logs of identity.

4, Punricarion,—A varletal nome s established by publication, ablication
consists (1) In the distribution of a printéd description of the variety
named, giving its distinguifing characters; or (2) in the publication
of o new name for a variety properly deseribed elsewhere, such publi-
cation to be made in any book, bulletin, circular, report, trade eata-
logue, or periodical, provided the same bears the date of igaue and is
distributed generally among agronomiste and crop growers: or (2) in
certain cases the general recognition of the name for a commercial
varlety In a community for a number of years may be held to constl-
tute publication,

A. Where two or more admnissible names are given to the same varlety, in
the same publication, that which stands first shall have precedence,

b, RegisteaTion.—After a classification I8 made, and names assigned accoriding
to the code, and the same has been oflicially adopted by this society, no
new names shall be recognized by the soclety except by registration,
Registration shall congist in the introdueer submitting to the secretary
of the American Society of Agronomy, or some properly anthorized
committee o sample of seed, together with a full statement and evi-
dence setting forth reasons why the varlety 1 entitled to o new
name. The society (or committee) shall then have safficient time in
which to grow the crop in trial grounds and thoroughly examine the
clajims before reporting on the new name,

6. Qrrarion.—In the foll and formal citation of a varietal name, the name of
the author who fivst pablished it shall be given when the same can be
determined,

7. Revision.—No properly published varietal name shall be changed for any
reason except conflict with this eode, nor shall another variety be sub-
gtituted for that originally dezcribed theréunder.

NEW VARIETIES NAMED,

Since the adoption of this code names have been given to several
new American varieties. They are Ashland, Forward, Honor, Kota,
Laramie, Minhardi, Minturki, Norka, and Ruddy.

VARIETAL NAMES CHANGED.

Some changes in the nomenelature of wheat varieties already have
been made, in accordance with the rules of the code. Principal
among these are Preston for Velvet Chaff, Converse for one Red
Russian, and Ladoga for Spring Turkey. In this bulletin the fol-
lowing changes are made: Satisfaction for Smith Bust Proof, Pros-
perity for American Bronze, Alton for Ghirka Winter, Dixon for
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Humpback II, Emerald for Early Spring, Pentad for D-4, and
Vernal for White Spring emmer. Of these, the first two are selec-
tions of existing synonyms that have been long used. The third and
fourth are new names adopted beeause of the confusion existing in
American literature between the varieties formerly called Ghirka
Winter and Ghirka Spring and between Humpback and Hump-
back II, or Smooth Humpback. The fifth and seventh are new
names selected for varieties formerly known only under the designa-
tion of a descriptive adjective, and the sixth is a name selected for a
variety formerly known only by a letter and number combined.

The revision of varietal names is undertaken in this elassification.
The code provides that, if desirable, revision should be done, but
without losing the ldentlty of the name to the variety. Revision is
absolutely necessary in some cases in order to avoid duplication of
names and confusion and in other cases is desirable to simplify and
standardize the nomenclature. These are important objects of the
classification. Some revisions have already been made and the
identity of the varietal name retained. Examples of this are Turkey
for Turkey Red and Peliss for Pelissier.

The fnlinwing simplifications of the names of wheat varieties are
made in this classification. The rules of the code have been followed
in all instances. In some cases the simplified name is not as satis-
faetory as might be desired, but undoubtedly it is an improvement.
Soveral undesirable names of recognized varieties have not been
revised, because it does not appear pr acticable at the present time,
as they have about gone out of cultivation or are of little commer-
cial importance.

List of simplificd names wsed in this classification,

New namg. Original name,
Martin Martin Amber,
Weblv's Challenge White,
. Imrt's Impaorial,
Pringle's Surprise,
Lynn Hust Froof,
em= Plleraw Inormous.
LA cmmcmmm S m A mm e e ———— Leap's Prolifie,

Cakley__ ... Extra Early Oaklay.
Wyandotte.. .-~ 3 Wyandotte Hed.,
Purpleatraw . - 5 Gty = I'arpla Btraw,
Welmanauii oo cnulom cabendoe e s Vel iments - Fife.

B I e e oo s e e == Ghirke Bpring.
bt o e o i o T o e Jomea Climax,
l]:wnon..______. fe et i £ 0 s i s ol Do G ol den. CHal
Areadinn . Early Arcadian,
Goldeain Gold Coln,

Red Allen.

S TSR

Paterson__ ... ) 1 Lars Poterson,

41} 1] SR s ww. Rupert's Giant,
oAl Tl s et il ol
] [ T e S S L S Knrly Ited Clawson,
| EF T ] ) LA wowe Rochester Red.

RE0 0L S - s i e i o e o i ot e Early Red Chief,

Rl et e e e e ey Timpau's Red Schlanstedter Sommerweizen,
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List of stmglifiod nemes wsed i this classification—Continued,

New name, Originnl name,
L T e e e e e St e e R Rtod Resaca,
Bllvercoln_.___. ... e ey e o s e o WA ML T
Jones: Pl s cm e i cmmnm b e et i s s JODEE, Wintar - Fife;
Grandprize. . cmee oo e o 8t, Lonls Grand Prize.
Mammoth Amber—._—o______________ __ Jones Mammoth Amber,
Fallmade . . s ————em e eme— VW IItE Pallsade,
ARSI I) S o Al et 1 Pl o Tl SR Early Baart.

[0 [ Lol B 8, St B b 2 L L 2 Hibley New Golden,
Champiain. ool bescpaond o oo poa el Pringle's Champlain,

SR e 2 N A W T A T Early Java.

LI S R e R R ek FEA e B me R Hussnr,

Blaekbuliod ool ot brpry e S0 gl Clark's Black Hulled.

T o e e e G T A r T

L B e - Jones Bllver Sheaf Longberry Red,
L) o DS I VT B L T S T S P o TR o ]| Misslng Link.

Gonemee GIRO e e Early Genesea Glant.

b Pl s B S b e b R S e AL Read's Vermont Winter,

Longherry Moo 1l e Lo e o Solie . Jones Longberry No. 1.

Bagnl b el St o e enguite’'s Velvet Chaiff,
o B S e Jenkin's Clab,

BEGehY gt ila Rt et i ] Red Chaff Club,

N T e e e it o L e e e Early Wilbur,

Qi fi T L L B e S e L B -=. Blug Chaff Calvert Club,
L e e L e b b Dl G lardh:

T O T LI i b i e e e e et Clackamas Wonder,

EYNONYMY OF VARIETIES.

Many varieties are known by several names. The names here used
for the recognized varieties are the original names or the name now
most commonly used or are the new or simplified names, as pro-
vided for by the code of nomenclature. All other names used for
the varieties here described are considered synonyms.

THE WHEAT PLANT.

The different cultivated varieties of wheat vary greatly in their
habit, form, and structure, but all are annual grasses. The prineipal
parts are the roots, culms, leaves, and spikes. There are-two sets of
roots, the first or seminal or seed roots and the second or coronal
roots, the latter arising from the crown of the stem. The culm is a
hollow, jointed eylinder comprising three to six nodes and internodes.
The upper internode of the culm, which bears the spike, is ealled 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, glumes, lemmas, paleas, and the sexual
organs, or the three stamens, and the single ovary with its style and
stigma. Fach of these parts may show distinet characters in different
varieties. Those characters that do not vary or are not readily ob-
served are of little value in elassification. The root characters, for
example, which are not apparent, can not be conveniently used, and
no attention has been given to them in this work., Other characters,
such as those of the sheaths, ligules, and auricles, are not gencrally
used because they show very slight differences in different varieties,
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The keys and descriptions which are used here to distinguish and

identify varieties are based on characters which show considerable
variation and therefore are of value,

MORPHOLOGICAL CHARACTERS.

The following pages present in detail such morphological char-
acters of the wheat plant as have been found in the present s-;tu:djr
to be of the most taxonomic value. The characters used to distin-
guish the different species, subspecies, and lesser groups in the
genus Triticum are often of no higher rank than the characters used
to distinguish the cultivated varieties.

In the preparation of the key certain primary characters have
been used in a regular sequence. These characters are ﬂl’.ﬂiglmufd as
major characters, and in the key they are printed in capitals,
Certain other characters fire used in the key to separate further the
closely related varietics. For this purpose any character is used
which serves to distinguish the varieties under diseussion. The
same characters may not be used in two successive cases and they
are not used in any definite order. These secondary characters are
printed in ordinary type and are clvsignntml_us minor churnf:-
ters. The general principle followed in the choice of characters in
the key was to progress from those most easily observed and most
often oecurring to those least easily observed or least often oceur-
ring. The principle governing the sequence of characters in the
key is to progress from the absence of the character, as :w.:nlussnms,
to the presence of the character and from the smaller size to the
reater. ; :

The descriptions of the wheat varieties are :1E*ramged in a logical
order of plant development. The major and minor characters used
in the key are included in their proper places in the descriptions,
as are many minor characters not used in the keys.

All of the taxonomie characters which are used in the keys and
descriptions of cultivated varieties are considered below in the order
of their appearance in the descriptions.

PLANT CHARACTERS.

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

HABIT OF GREOWTH,

All wheat varieties are here classified as having winter habit or
spring habit of growth. These characters are shown in Plate IL
In the keys to the cultivated varieties they oceupy t!}e seventh
and last major position. Varro (in Columella, 74) writing before
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the beginning of the Christian era called the spring wheats frimes-
trian, because they matured in three months from sowing. Linné
(140) treated them as separate species in his Species Plantarum,
but combined the awned factor with the spring habit in his
species aestivum and the winter habit with the awnless factor in
his species hybernum. Few writers have since recognized these spe-
cies, but the placing of both spring and winter forms of common
wheat in one species, T'riticum vulgare, by Villars in 1787 (298)
has been almost universally accepted. The existence of winter and
spring forms has been recognized by most authors but has not re-
cently been used as a character for separating species or even as an
important character for separating varieties. The writers consider
these distinctions to be of less value for elassification purposes than
several spike and kernel characters, when the whole country is con-
sidered, although it is a very important geparation in some areas.
In the southern United States, both in the east and west, several
varieties of spring wheat are fall sown, and growers do not know
whether they have a spring wheat or a fall wheat. The Purplestraw
variety of the Southeastern States has a true spring habit, although
it has been grown from fall sowing in that section for more than 100
years. Nearly all of the varieties grown in Arizona and California
are spring wheats, but are fall sown.

Hunt (123, p. 54) and others have pointed out that winter and
spring wheats can be changed from one form to the other, These
are factors which limit the value of the characters in classification.
To use the winter and spring habit as the first separating characters
also would widely separate otherwise very closely related varieties
and in practice would result in a double classification,

The winter and spring habits are shown as the first characters in
the descriptions, as those characters are the first apparent in the
growth of the plant. In the key the wheats having a winter habit are
listed before those having a 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.

A few varieties of winter wheat are somewhat intermediate or
facultative in their habit of growth. This is mentioned in the de-
seriptions of such varieties, but in the key only the two classes are
recognized. The intermediate types retain their prostrate habit of
growth for only a short time or else they are semierect instead of
prostrate. Early varieties of winter wheat have a short prostrate or
dormant period, and when spring sown they begin heading only g few
weeks after the spring wheats have headed, thus giving an appear-
ance of intermediate habit at the later stages of growth, There are
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also certain varieties of wheat which are not homozygous as to winter
or spring habit. The habit of growth is determined by sowing the
wheat in the spring and observing its behavior. A winter wheat is
one which usually produces no seed when sown at the normal date of
seeding for spring wheat. All varvieties classed s winter wheats in the
key can be successfully produced only from fall sowing. When spring
sown they usually remain prostrate on the ground throughout the
growing season and produce no eulms or spikes. In some sections,
or in some yéars, or when sown very early, winter-wheat varieties
when spring sown will head and produce seed, but this usually occurs
very late in the season.

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

TIME OF MATURITY,

The time between emergence and maturity is often an important
economic factor in wheat production. The duration of the growing
period is indicated by classing varieties as early or midseason or late.
These are considered secondary characters, but nevertheless are im-
portant economically and also in classification. Winter wheats and
spring wheats require periods for growth which can not be directly
compared in number of days. Fall-sown spring wheats may mature
as late as or later than many of the true winter wheats. The above
separation, however, into three classes can be used for both fall and
spring wheats, or for all wheats when sown in the fall. No definite
unit of time is used, therefore, in defining these separations. It is
simply a relative measurement to be used in comparing varieties with
those of which the normal time of maturity is known. Spring
varieties grown in the northern Great Plains area would be classi-
fied as early when maturing in 85 to 95 days after emergence, as mid-
season when maturing in 90 to 100 days, and as late when maturing
in 95 to 105 days. These variations are so small and such differences
between the varieties are apparent during so short a period that these
factors are of minor value in classification and are used only to
separate closely related varieties,

TILLERING.

The tillering or stooling of wheat also is of little taxonomic value
in separating varieties. Ioernicke and Werner (733) recorded the
number of plants and culms obtained from definite quantities of seed.
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Grantham (98) showed that tillering is a varietal characteristic to a
limited extent. He also showed that—

Sinee the number of (illers o wheat plant produees {8 dependent upon =0
many environmental conditions a number of observations must be made in
order to establish in which degree this tendency i= exhibited, For this reason
it Is difficult to classify varletles closely as to their tilleving habit.

The degree of tillering, therefore, is of little value for classification
purposes and is not used in the descriptions. A few varieties, such
as Turkey, usually have a large number of culms per plant, while
durum varieties have comparatively few.

HEIGHT OF THE I'LANT.

The height of the plant also is often an important economic factor
in wheat production, because it may determine the method or ease of
harvesting. Height is measured from the surface of the ground to
the tip of the spike, not including the awns of awned varieties. In
regard to height, all varieties of wheat have been placed in the three
classes—short, midtall, and tall. These are characters of minor
value for classification and are used only for separating or dis-
tinguishing otherwise closely related varieties. The principles gov-
erning 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 midtall, and wheats from 36
to 60 inches high would be considered tall. In most other sections of
the country these differences would not be as great. In order to use
the height of the plant as a character, the height of certain varieties
must be determined and used for comparison.

STEM CHARACTERS,

There are three characters in the stem of wheat varieties which
are useful in classification, namely, height, color, and strength.
Height already has been considered as a plant character.

COLOR OF THE STEM,

All varieties of wheat are here classified as having white or purple
stems. The colors of the stem and the variations that exist are shown
in Plate ITI, Figure 1, @ and ». These characters are of minor im-
portance 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 ease under conditions of ex-
treme drought and also under conditions of exeessive moisture, Un-
der favorable conditions, however, this stem color is very apparent
during a week or 10 days in the ripening period. When apparent, the
color differences are very useful in distingnishing varieties. The
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WHEAT STEMS AND GLUMES.

Fue 1. —Poriions of wheal slems ntu-m'lllxlmh:.r1 (1) white, (i) purpie; and awns showing
colors, (o) whils, 1:)'#' yollowish, (o) brown, () Mack, 1t Eelumes of wheat
varietles showing the colors, {0) and (b different shides of white, (¢) white with
black-striped marging, (i) vellowizh, f-: and () diferent shades of brown, (g)
Bluish brown, (&) black. (Enlargel 3 digmeters,)
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color is usually most apparent on the peduncle, or uppermost inter-
node supporting the spikes, but often continues downward to the
sheaths of the lower leaves,

Those varieties here described as having white stems may have a
stem color ranging from a cream to a golden yellow. Few, if any,
have stems which are truly white or with an absence of ecolor.

The varieties classed as having purple stems may have a stem rang-
ing in color from a pale violet to a dark purple. In some varieties
this coloring may occur only in a short portion of the peduncle. It
sometimes does not occur in the peduncle and is present only in the
sheaths. As previously stated, under some conditions it may not
appear at all in a variety where it normally is present. The exact
cause and nature of this coloring have not been worked out by the
writers. It is probable that different quantities of moisture, heat, and
light influence the color development. Koernicke and Werner used
color differences in describing many of the varieties with which they
worked., Heuzé (/12, p. 54) pointed out the two contrasting charac-
ters, which he called white and reddish. Color always has been con-
sidered of minor importance in classification, however.

BTRENGTH OF THE STEM.

The strength of the stem usnally is an important economie factor,
In many localities it is one of the most serious problems in wheat
production, as many varieties are likely to lodge under conditions of
excessive moisture. All varieties here discussed are classified into
three groups, having weak, midstrong, or strong stems, respectively.

Stems classed as weak are also usually slender, with very thin
walls, Varieties with such stems have a greater tendency to lodge,
which in turn caunses harvest losses and increases the cost of harvest-
ing. The successful cultivation of weak-stemmed varieties usually is
limited to semiarid or arid rvegions,

The varieties classed as having midstrong stems will not lodge
under conditions favorable for wheat production. In this class are
included the greater number of American varieties. A considerable
variation exists within this group, and in humid sections varieties
here described as having midstrong stems might more properly be
classed as wenlk. In arid sections certain of these stems might more
properly be classed as strong.

The varieties here described as having strong stems are those that
will not lodge readily under excessively humid conditions. Only by
a severe rain, hail, or wind storm can the stems of these varieties be
bent or broken down. Comparatively few of the eultivated American
wheats come in this class. Of these, the club wheats are of most
importance,
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LEAF CHARACTERS.

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

The blades of wheat varieties vary considerably in their dimen-
sions, in the shade of green color, und in the angle to the culm main-
tained during the successive periods of plant growth. These differ-
ences, however, are apparent during only a short period. As the
plant matures, the blades dry and frequently break off. Practically
all cultivated varieties normally have thres leaves, although this
sometimes varies under unfavorable or very favorable conditions.
In this bulletin very little use is made of leaf characters. A few
varieties are noted as having especially broad or narrow blades or as
being pubescent.

Koernicke and Werner (73%) and others have described the color
of the blades of both the seedlings and the partly grown plants.
This also was attempted in the present studies, but the differences
were found to be so slight and undependable that no definite classes
could be established by using the character. No two persons can
agree as to the various shades of green shown by the blades of wheat,
* even when a standard color chart is used. The color varies with the
condition of the plant as affected by the temperature, the soil mois-
ture, and the soil solution. The appearance of the color is changed
by the character of the venution and of the blade surface. The plants
appear to have a different color in the sunlight than in the shade,
and the value changes also according to the position of the ohserver
with regard to the direction of the rays of the sun. In general, the
Crimean wheats have dark-green blades, while all durum varieties
have blades with a light-green eolor,

The blade widths are mentioned in deseribing only a few varieties,
because nearly all varieties are very much alike in this character.
The Crimean wheats are distinetly narrow leaved, while varieties
like Sol and Red Russian have wide leaf blades. In America the
winter varieties having the narrowest blades usually are most winter
hardy. The length of the blade has not shown suflicient constant
differences for taxonomic purposes.

The terminal leaf of different varieties of wheat is sometimes quite
erect and sometimes drooping at various angles. These differences
are greatest just previous to the heading period, but frequently are
not apparent a few days later. Chiefly becanse of the instability of
this character, it is not used in this classification,

The sheaths normally inclose about the lower two-thirds of the
culm, although in dry seasons the spike sometimes is not entirely
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exserted. The edges of the sheath overlap on the side opposite the
blade. The sheaths may be either white or purple. During early
growth they usually are quite scabrous, but become smoother at
maturity. There are some differences in these characters in the cul-

tivated varieties, but they are few and minute. After a careful study

the writers decided not to include any sheath characters in the de-
seriptions.

The same decision was reached in regard to the minute differences
observed in the ligules and auricles. The ligules usually are short,
varying from 1 to 2 mm. long, and becoming lacerate as the plant
matures. Aurvicles always are present on wheat leaves. They are
narrow to midwide, usually strongly curved, with a few long strigose
hairs on the outer margin. The auricles often are purple in the
young stage, sometimes changing to white as the plant matures.

BI'MKE CHARACTERS.

The entire inflorescence on one culm is ealled the spike. Tt is made
up of separate groups of flowers known as spikelets. These are
borne singly on alternate sides of a zigrag, flattened, channeled,
jointed rachis, parallel to its flat surface. At the base of each spike-
let, on the apex of each rachis joint, a tuft of short hairs usually
aceurs. These hairs may be white or brown in color, but the differ-
ences are diflicult to distinguish, partly because the hairs frequently
are discolored.

Spikes differ greatly in form and degree of compactness. Club
wheats (Z'riticum sativum compactum) have been separated from
common wheats (7', s. vulgare) principally because of their distinctly
compact or dense spikes.

In distinguishing the cultivated varieties, four spike characters
are used. These are the awns, the shape, the density, and the erect-

ness of the spikes.
AWNS,

All varieties of wheat are classed here as awnless or awned.
Spikes of awnless and awned varieties, showing some of the varia-
tions that exist, are shown in Plate IV. The awns are important
agriculturally and usually are the character most readily apparent.
FFor these reasons this character has been given precedence over all
others in preparing the keys. Some early writers, as previously
stated, used this character for separating so-called species.

Awnless varieties may have short or intermediate or no apical
awns, that is, awns near the apex of the spike. Whether the awns
are wanting or present, the varieties classed as awnless can be distin-
guished easily from varieties that are awned throughont. Apical
awns on varieties classed as awnless oceur only on few to several of
the uppermost spikelets, except in a few varieties, and seldom, if ever,
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exceed 5 cm. in length. From a genetic standpoint there probably
are at least three distinet kinds of awnlessness. For the present
classification, however, they are all classed as awnless, but in the
descriptions the average extreme lengths of the apical awns are.
recorded.

Awned varieties are those that have an awn or beard which termi-
nates the lemmas on all spikelets. These awns usually increase in
length from the basal part of the spike upward. TIn the common
wheats, awns seldom, if ever, exceed 10 cm, in length, In durum Fl.l'!d
poulard wheats, however, they usually range from 10 to 20 cm. In

length.

BHAPE OF THE 5PIKE.

Spikes differ greatly in shape, length, and width. They may be
flattened parallel to or at right angles to the plane of the face of the
spikelets, Those flattened parallel to this plane are 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 are clubbed at the tip, in which case they are only partly so.
Spikes that are flattened at right angles to the plane of the f:ue!}, of
the spikelets are narrow when seen in face view and may be described
as laterally compressed. The club, durum, and poulard wheats are
separated from the common wheats partly on the basis of having
such spikes.

In general, spiltes vary in length from 5 to 15 em., but are usually
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 arve classified in the keys as having
the following four general shapes—fusiform, oblong, clavate, and
elliptical. These shapes are shown in Plate V. For all common
wheats these shapes are determined from a face view of the spikelets
and for all club, durum, and poulard wheats from an edge view of
the spikelets.

Heuzé (172) used several different spike shapes as the leading
characters in separating varieties within the species. The shapes
mentioned, however, are here considered only as minor characters,
though nevertheless very useful in distinguishing varieties.

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

Spikes described as oblong are usually quite uniform in width
and thickness throughout the length of the spike, but are always
several times longer than wide.

-
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Varieties classed as having clavate spikes are 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 results
in a change from dorsoventral to lateral flattening and a broadening
of the upper portion of the spike.

Elliptical spikes are short and quite uniformly rounded at both
the base and apex, but ave flattened on the sides. Most varieties of
club wheat have spikes of this shape,

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

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

Varieties that are nearly intermediate between any of the shapes
are sometimes deseribed as oblong-fusiform or oblong to subclavate.
By the use of these compound descriptive terms spike shapes are
more accurately presented in the deseription than they can be in the
keys, where brevity is imperative,

DENRITY OF THE BI'MKE.

The differences in shape of spikes shown above are due in part to
differences in density. All spikes are described as of three density
classes, viz, lax, middense, and dense. These differences are shown
in Plate VI. These are minor differences which are used to advan-
tage in distinguishing varieties. Seringe (174) separated the com-
mon wheats into two groups, having lax and dense spikes, respec-
tively. Koernicke and Werner (/35) described the spikes of many
varieties according to different degrees of density. Neergaard (747)
suggested a formula for use in measuring the density of the spike.
Eriksson (8%) subdivided the botanical groups of Koernicke and
Werner on the basis of density into subvarieties called lazum, den-

sum, and eapitatum. He measured the “density of spikes by de-

termining the number of spikelets in 100 mm. of rachis length.
Heuzé (112) used the spike density along with spike shape as the
leading character in separating varieties. Boshnakian (48) de-
seribed means of measuring density and suggested the name Priticum
compacto-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 deseribed.
The most definite were found comparable at one station for one year,
but otherwise were of little value. It was found necessary to estab-
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lish density classes of rather indefinite limits. In this way allow-
ance was made for the varying conditions. The density classes were
finally fixed as lax, middense, and dense by determining the number
of millimeters occupied by 10 internodes of the rachis measured in
the center of the spikes. By this method spikes are‘classed as lax
when 10 internodes oceupy from 50 to 75 mm., as middense when 10
internodes occupy from 35 to 60 mm., and as dense when 10 inter-
nodes occupy from 20 to 45 mm. The greater number of varieties
are included in the middense eluss, which, according to the above
measurements, overlaps both the dense and lax classes by two-fifths
of their entire range.
POSITION OF THE BPIKE,

The position of the spike at maturity is often distinctly different
in different varieties. All spikes are here described as erect, inclined,
or nodding. Heuzé (/72) used essentially these same distinctions
in describing his varieties,

Those varieties described as having erect spikes mature with the
spike in an approximately vertical position. The spikes of these
varieties seldom, if ever, are inclined more than 15 degrees from the
vertical at maturity. Spikes of varieties which arve described as
inclined usually mature at an angle of approximately 15 to 45 de-
grees from the vertical, but sometimes are nea rly erect, and under
some conditions will become slightly nodding. The majority of
wheat varieties come within this class. Varieties which are described
as having nodding spikes usually mature with the spike in a droop-
ing position, the apex of the spike being lower than the base. Spikes
of such varieties sometimes are only inclined if they are not well
filled with grain when ripe.

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, three 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 a flowering glume, called
the lemma, and a thin 2-keeled glume called the palea. These two
glumes inclose the sexual organs. The lemma incloses the back,
dorsal, or outer portion, of the mature kernel and in the awned va-
rieties 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 lemmas in having its back, instead of
its face, toward the rachilla or axis of the spikelet. Like the
lemmas, it is not used in distinguishing varieties. The glumes, how-
ever, are much used,
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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 OF THE GLIUAES,

Glumes of all varieties here discussed are described as glabrous or
pubescent (Fig. 2). Host (7//9) placed the pubescent-glumed wheats
in a separate species called P'riticum villosum. Several later authors
also considered pubescent wheats ns different species.  This character
is used here, however, only as a major one in separating varieties, but
is given the second place in the keys because
of the definite and striking contrast between
absence and presence. This action is in ac-
cordance with the usage of Koernicke and
Werner.

(Gilumes described as glabrous are without
any covering of hairs. Those described as
pubescent are more or less covered with hairs
of varying length. DPubescence usually is
readily apparent. The degree of pubescence
varies in the different varieties. On some the &>

;i Fio. 2.—Glume covering : a,
hairs are much longer and more numerous than — Gianrous: 5, pubescent,
on others. Glumes of some durum varieties  (Natural size and en.
are partly glabrous and partly pubescent, but g
are classed as pubescent. In such varieties the pubescence is most
often found on the edge of the glumes.

COLOR OF THE GLUMES,

Differences in glume color were early recognized. Lamarck (7.34)
used these distinctions in elassifying varieties. Glume eolor is here
used as a major character and occupies third position in the key be-
cause of the distinet differences which are readily apparent when
the plants are mature. This is also in accordance with the usage of
Koernicke and Werner (733). All glumes are classed as white,
yellowish, brown, or black. These colors are shown in Plate ITI,
Figure 2.

(tlumes classed as white may vary in color from a cream or pale-
straw color to a dark yellow (PL ITI, IMig. 2, @ and ). Practically
no glumes are without color. Within the class, however, there are
two rather distinet 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 classed
separately as white and yellowish. TIn the deseriptions the glumes
of some varieties of common wheat are described as being yellowish

05530°—22—RBull, 107T4—3
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white, indicating a darker glume than those described as white. A
few varieties have white or yellowish glumes with brown or black
nerves, or the glumes 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 Black-
hull variety has glumes which usually 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 any of the common wheats classed as white or de-
scribed as yellowish white (P1. IIT, Fig. 2, d). This yellowish class,
therefore, is quite distinet. It may range in color from a buff to
bronze,

The brown-glumed class usually is still darker than this yellowish
class and may vary in shade from light to dark brown and bluish
brown, and in some varieties there is
a reddish or mahogany tinge (P
I11, Fig. 2, e, f, and g). For the
latter reason most taxonomists have
used the term * red,” but in the pres-
ent work the writers prefer the term
“brown,” as it more accurately de-
scribes the glume color of the class
as a whole,

Black-glumed wheats are rare in
America. With two exceptions, and
these only among the durums (Kahla,
PL 111, Fig. 2, &) and emmers (Black
Fia. 3—Glume length: o, Bhort; b, vvinter), there are no commercial

midlong; ¢, long, (Natural size and  varieties having black glumes. The

enlarged 3 dlamptare.) color of the glumes of these varieties
varies considerably. Under very dry conditions they may be only
faintly tinged and may be more of a blue than a black.

LENGTH OF THE GLUMES.

Glume lengths are described as short, midlong, and long and are
used as minor characters in the varietal descriptions. These length
differences are illustrated in Figure 3. Usually small-kerneled va-
rieties have short glumes and large-kerneled varieties long glumes,
but there are exceptions to this,. The glumes are usually about three-
fourths the length of the lemmas, although in some long-glumed
varieties the glumes and lemmas more nearly approach the same
length. Polish wheat, T'riticum polonicum, has glumes as long or

\),,J
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longer than the lemmas and is separated from the other species prin-
cipally on this distinction. The length of the glume is here de-
scribed as short, midlong, or long, Heuzé (772) and Scofield (773)
used essentially these same terms. Most varieties of wheat have
midlong glumes. A few varieties, however, are distinet in having
either short or long glumes. Short glumes may have lengths vary-
ing from 6 to 10 mm. Midlong glumes may vary from 8.5 to 12.5
mm., and long glumes from 11 to 15 mm. The glumes of Polish
wheat exceed this latter measurement and are described as very long.

WIDTH OF THE GLUMES.

The width of glumes is used in the same manner as the length. All
glumes are described as being narrow, midwide, or wide (Fig. 4).
These differences were pointed out by Scofield ( I?‘S] The width of
the glume is here determined across its center from the keel to the
margin of the onter side. Narrow glumes ma}r vary in width from 2
to 4 mm., midwide ones from 3 to 5 mm., :
and mdu ones from 4 to 6 mm. Thc
differences are small, and much over-
lapping of the classes is inescapable.
Wide glumes nearly cover the lemma
at the point of measurement, while nar-
row glumes usually cover less than a
third of it.

TENACITY OF THE GLUMES,

Glumes of different varieties vary in
tenacity or the firmness of attachment
to the rachis. The glumes of most ™% "1, tud MRl & o tural
varieties, especially of the durums and  size and enlarged 3 diameters.)
clubs, are persistent. Some varieties of common wheat, however,
have glumes which are easily deciduous, causing the spikes to shatter.
This character is mentioned only for such varieties,

Fro. 4—Glume widths: a, Narrow;

SHOULDER CHARACTERS.

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 Koernicke and Werner (733), Hackel (101), and
others as side teeth. Scofield (773) applied the name shoulder to
this portion of the glumes.

Considerable variation exists in shoulder width and shape in dif-
ferent varieties and also in different spikes of the same variety and
even among the glumes on a single spike. Although variable, they
are of considerable minor value in classification,
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WIDTH OF THE SHOULDER,

The shoulder widths often differ from the glume widths. For this
reason they are described separately, but on the same basis of meas-
urement and by the use of the same terms, narrow, midwide, and
wide (Fig. 5).

SHAFE OF THE BHOULDER.

Shoulder shapes are described in overlapping terms which allow
for a considerable variation, which is nearly always present in the
same spike. The terms used are want-
ing, oblique, rounded, square, elevated,
and apiculate. These shapes are shown
in Figure 6,

BEAK CHARACTERS.

The word *beak” is used here for
the short projection which terminates
the keel of the glume. In some varie-
ties it aproaches an awn in appearance,
Scofield (773) first used the term beak,

~ previous authors having referred to it
ﬁ:’&?;ﬂﬁfﬁé‘e “?tﬂ?de“ {m? as a tooth or point, The beaks vary in
ural slze and entarged 3 diame  width, shape, and length, These char-

i) acters are of considerable minor im-
portance in identifieation and are used in the descriptions of the
varieties.

Fig. 6.—Shoulder shapes: o, Wanting ; b, oblique ; ¢, rounded ; o, square; e,
elevated ; f, apiculate. (Matoral size and cnlarged § diameters. )

WIDTH OF THE BEAK.

Beak widths are described as narrow, midwide, and wide (Fig. 7).
The average beak is only about 1 mm. wide, so the variations are very

X
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small, and general observation is the only basis for describing them.
Those that are wider than the average are called wide, and those that
are narrower are called narrow.

HBHAFE OF THE BEAK.

The apex of the beak varies considerably in shape. Tt is deseribed
as obtuse, acute, and acuminate., Obtuse beaks are blunt at the APEex.

Fig, 8—DBeak shapes: a, Obtuse; b,
acuie; o acuminate. (Mataral slze
and enlarged 3 diameters )

Fig., 7—DBeak widths: g, Navrow;
b, midwide; o, wide. (Natural
gz and enlarged 3 dlameters.)

Acute beaks come to a point at the apex. Acuminate beaks are nar-

rowly and very sharply pointed. All awned spikes have acuminate
beaks. These shapes are shown in Figure 8.

LENGTH OF THE BEAIL

Beak lengths are quite variable, especially in the awned varieties,
and are considerably influenced by environment. In general, condi-
tions which increase or decrease the
length of the beak affect nearly all
varieties to a similar degree. In the
awnless wheats the differences in
length are not great, but in many va-
rieties they are quite distinct. The

length of the beak is measured from L

the shoulder of the glume upward. @ @ g ﬁ ﬁ

On most awned wheats the length LA U . A
R S S log

increases from the base of the spike

to its apex. The range of differ- Fie. p.—Beak lengths, showing seven
ence varies greatly with the variety. ket e it il

For this reason no definite measurements are used in describing the
lengths, but instead the average maximum and minimum lengths are
recorded in millimeters. None of the awnless varieties here de-
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seribed have beaks longer than 3 mm. Variations in beak lengths
are shown in Figure 9.

AWN CHARACTERS,

Certain characters of the awn are distinet. Some of these are of
some importance in classification, while others are not. The diver-
gence of the awn from the vertical is one of the latter, The awns
of some varieties are all nearly vertical or appressed, while others
are spreading. These characters are affected by drought or other
abnormal conditions and usually are not sufliciently constant for
classification purposes. The awns of some varieties sometimes are
deciduous, dropping off at maturity., This occurs so ravely, 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 classification.

COLOR OF THE AWN,

In the key to the varieties of durum wheat the awn color is used
as the fourth major character, This method was followed by Koer-
nicke and Werner. For the other species and subspecies the awn
color is used only as a minor character. All awns are described as
white or black. The awn colors and variations in color are shown
in Plate ITI, Figure 1, ¢, d, ¢, and f. The white class may include
yellowish shades, and the black class may include shades of brown
and blue. Few varieties of common wheat have really black awns.

LENGTH OF THE AWN,

The length of the awn in awned varieties or of the apical awns of
varieties described as awnless is of slight value in classification, No
attempt has been made in these studies to separate the varieties into
classes with respect to awn length. In all descriptions, however, the
average extreme lengths are recorded in centimeters.

KEENEL CHARACTERS,

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

COLOR OF THE KERNELS,

Kernel colors were early recognized as important characters in
separating varieties. Most varieties 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 Werner

=

=
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(723) and by Vilmorin (/99) as one of the leading taxonomic char-
acters of wheat. Heuzé and Ioernicke and Werner have indicated
various shades of white or yellow and of red in the descriptions of
the kernel color. Eriksson (&%) believed that white wheat becomes
red and states that the color of grain is useless in distinguishing a
variety. Cobb (69) arranged the wheats he was growing according
to the color tint from lightest to darkest. Howard and Howard
(124, p. 288) regard the wheat kernel as being either white or red.
They state that “the particular tone or color depends partly on
the consistency of the grain.” Hayes, Bailey, Arny, and Olson
(105} proposed the use of the terms “ red ™ and “ white” in deserib-
ing the presence and absence of a brownish red pigment in the bran
layer. The use of the modification “light red ™ was suggested where
the degres of pigmentation was less than usual in the red wheats,
Three varieties of Abyssinian wheat having violet-colored kernels
were mentioned by Koernicke and Werner (733). The writers have
grown some purple-kerneled wheats from Abyssinia, but they are not
considered in the present classification of the American varieties.

Kernels of all varieties are here grouped into two classes, deseribed
as white and red. Here, as in the glume colors, many different shades
are present. In general, however, the two classes distinetly separate
all wheats. IKernels showing the two colors and some of the varia-
tions that are found in normal and starchy samples are illustrated in
Plate VII, Figure 1.

Kernels of the white class may vary from cream to yellowish, or
they may be white, without pigment. White or faintly pigmented
kernels may appear to have different shades of yellow color, because
of differences in texture of the endosperm. Different textures of en-
dosperm, ranging from starchiness to horniness, result in different
color shades varying from white to yellow.

Kernels of the red class may vary from light brown to the darker
ghades of red. The variations are due to varietal differences and
environment. Diflerences in texture, due to varying conditions, may
cause * yellow berries,” which sometimes gives the kernels a mottled
appearance,

Many American writers have classed some varieties as * amber.”
This usually refers to a white kernel having a translucent or vitreous
endosperm, The term “ amber” is used to designate a certain sub-
class of durum wheat in the U. S, Official Grain Standards. Hard
red kernels frequently have been referred to as amber colored. The
word * amber ” also has been nsed as a part of a varietal name, such
as Martin Amber, which is a soft white wheat, and Michigan Amber,
which is a soft red wheat. Because of this ambiguity and because
all American wheats are either red or white, the word © amber " should
not be used in describing wheat kernels.
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LENGTH OF TIHE KERNEL.

The length of the kernel is used here as a major character in dis-
tinguishing varieties of common and club wheat,

Koernicke and Werner (£33), in their descriptions of wheat varie-
ties, indieated the average length and width of the kernels in milli-
meters and the average number of kernels in 10 grams. The kernels
were described as very small, small, large, and long. Heuzé (//2)
ileseribed the kernels as short, medium, or long. The size of the
kernels of any variety varies slightly when grown in different see-
tions or in different years in the same section.  From necessity, there-
fore, the limits of the classes in which varieties are placed must be
overlapping. A kernel of wheat reaches its
maximum length several days before ripen-
ing. The length, therefore, is fairly con-
stant, even when it is considerably shrunken,
and is the most valuahle of the kernel dimen-
sions for taxomomic purposes. In mak-
ing measurements only the normal kernels
should be used. The kernels from the tip
spikelets on a spike and from the upper
flovets in the spikelet are below normal in
IFig. 10.—Kernel lengthe: a, ]_{:ngﬂh

short; 0, midlong: o, teng, LN the keys two classes are made, namely,

L[“-I":';'n'."r::l_ ;i“" and anlarged & Lernels short to midlong and kernels mid-

A long to long. TIn the descriptions three
classes—short, midlong, and long—sometimes are mentioned sepa-
rately. These kernel lengths arve shown in Figure 10.

The short to midlong class includes varieties whose kernels meas-
ure within the limits of 4 to 7.5 mm. in length. The midlong to long
elass includes varieties whose kernels come within the limits of 6.5
to 10 mm. For individual samples more definite limitation is pos-
sible. For this purpose the term *short ™ is used for kernels varying
from 4 to 6 mm. in length ; “ midlong ™ for those varying from 6 to 8
mm., and “long” for those varying from 8 to 10 mm. These latter
measurements are considered as minor characters and are oceasionally
used in descriptions either alone or usually following the adjective.
The measurements, enlarged ten times, ave illustrated in Figure 11,

TEXTURE OF THE KERNEL.

The texture of wheat kernels is an important character in classi-
fication. It has an economic value in America, as most wheat is mar-
keted in commercial classes, which ave fixed largely on a basis of
texture, hecause hard wheats generally are better for milling and
bread making than soft wheats,

Bul. 1074, U. 5. Dept. of Agriculture, " PLATE VII.
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KERNELS AND CROSS SECTIONS OF WHEAT KERNELS,

Fi, 1.—=Kernols of wheat varieties showlng the eolors: (o) White, 1, Goldeoin ; 2, Baart ;
4, Kubankn ; (5) red, 1, Fuliz; 2, Turkey; &, Pentnd.  The lower row shows yellow.
Tsrry " kernels of these varictics il’.utunfﬂl.s dismetors.)  Fra. &, —Cross seelions
ol whoat kernels of varieties I|ﬁ.\'il|¥ dilferent wxiures: Hofi, (o) Kolod, (b)
Zimmaermnn ; semihard, () Jones Fife, (d) Champlain; hard, (e }ula'r'qui ()
Kubanka ; a, b, and o are classed o8 soft Lo semibard, and d, e, an S ns gemihord
to hard.  (Enlnrged & dinmeters, )
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The texture classes used here are two—kernels soft to semihard
and kernels semihard to hard. Here, as with size, overlapping class
limits were found to be necessary. In general, all wheat varieties can
be classed readily in one or the other of these two groupings. In de-
scribing specific samples and in individual description of varieties,
three classes are used separately, as soft, semihard, and hard. A soft
wheat is one which, when normally developed, has an endosperm en-
tively soft, mealy, or starchy. A hard kernel, when normally devel-
oped, has a corneous, horny, or vitreous endosperm throughout. A
semihard kernel has an endosperm which is intermediate between the
two. Cross sections of kernels showing differences in texture in both
normal and yellow-berry kernels are shown in Plate VII, Figure 2.
The upper series of kernels shows normal development and the
lower series the yellow-berry condition. In Figure 2 a, (1) and
(2) represent different degrees of softness and (3) the semihard con-

HBHORT TO MIDLONG
4 To TEmm. MIDLONG TO LONG

5 7 1] 2 ] 1]
— e — -
BHORT MIBLONG LONG
4 70 6 men. €70 Amm. BT 10 men.

Fia, 11.—Diagram’ showing mensurements of kernel lengths:
Above, major charncters ; below, minor characters.  (Enlarged
10 diameters, )
dition in the soft class. In Figure 2,5, (4) shows the semihard condi-
tion and (5) and (6) different degrees of hardness,

The species Triticum dwrwin was so named by Desfontaines (79)
because of the hardness of the kernels, Metzger (13) divided the
white-kerneled wheats into two groups on the basis of texture, the
starchy ones being considered as yellow. RKoernicke and Werner (133)
described the wheat kernels of different varieties as being entirvely
mealy, nearly entively mealy, mostly mealy, partly mealy, partly
glassy, mostly glassy, nearly entively glassy, and entirely glassy. The
texture of the same variety varied in different seasons. These authors,
as well as Eriksson (85), Fruwirth (92), and Howard and Howard
(121, p. 232), conclude that kernel texture is useless as a varietal
character and that it depends on environment. Hayes, Bailey, Arny,
and Olson (105) suggest the terms corneous, subeorneous, substarchy,
and starchy for deseribing the texture of the wheat kernel. The
writers have concluded that because of the variability in texture
under different environmentis one ean separate varieties of wheat
aceurately into only two classes and fairly accurately into three
classes. Soft-kerneled varvieties grown under very dry conditions
will sometimes become brittle and slightly subeorneous. When hard-
kerneled varieties are grown under humid conditions or in soil de-
ficient in nitrogen they sometimes become starchy, semistarchy, or
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mottled, the condition being designated as * yellow berry,” and are
then rather soft,

The difficulty of the numerous investigators in determining the
kernel texture has been due to the failure to dissociate softness from
starchiness or yellow berry. Freeman (97) has shown the nature
of hardness in the wheat kernel. The following is quoted from
his econclusions;

1. The hardness of o wheat 18 determined by the solidity of the grain, and
this, In turn, by the nature and relative proportions of gluten amd starch in
the endosperm.

2. When the ratio of gluten to starch is sufliciently high, the entire cell
contents are cemented together solidly as the grain dries out in ripening.
It, therefore, takes on o hard, glassy, somitranslucent texture. In the ab-
gonee of g sufficlent proportion of glaten to hold the cell contents together,
the shrinkage in drying does not fully compensate for the loss of water, and
air spaces appear within the cells,. These open spaces render the grain soft
and, also, since they serve as refracting surfaces, make it opague, We are,
therefore, accustomed to azscciate softness, opagqueness, and low gluten con-
tent in wheats.

3. There are two types of soft grains among the wheats included In these
experiments.

(g} A type designated by the writer as “true softness,’” In which the
air spaces in the endosperm are diffuze and finely scattered. This type
of zoftness is only slightly affected by environic conditions,

(b)) A type commonly called * yvellow berry,” in which the air spaces within
the endosperm oceur in flakellke groups with quite definite margins, The
opaqueness thus arlsing may be confined to a small spot only or may include
the entire endosperm. This type of softness I3 very senzitive of environie
conditions.

In this bulletin soft texture refers to the condition designated above
as * true softness ” and must not be confused with yellow berry.

True kernel texture, therefore, can not be determined on yellow-
berry kernels, because they always are soft. It usually is possible,
however, to select from a sample a few kernels which are not wholly
starchy and which can be accurately used for texture determinations.
Roberts (759) has attempted to measure hardness mechancially by
determining the crushing strength. This is not entirely accurate,
as the shape of the kernel influences its crushing strength and, in
addition, soft-wheat varieties grown under dry-land conditions are
quite brittle and difficult to crush. Texture is determined by cutting
kernels which are not affected by yellow berry and examining the

endosperm.
BHAPE OF THE KEENEL,

The shape of kernel outline 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
ege-shaped in outline, the germ end being the broader, it is described

CLASSIFICATION OF AMERICAN WHEAT VARIETIES. 43

as ovate. An elliptical kernel outline is one the length of which is
more than twice the width and which has sides somewhat ecurved
and both ends rounded. An oval kernel outline is broader, like the
ovate, but with both ends of nearly equal width. The three shapes,
ovate, elliptical, and oval, are shown in Figure 12, a, b, and .
Modifications of these shapes are indicated by describing kernels as
narrowly or broadly elliptical, ovate, or oval, as the case may be.
A few varieties, as Baart, show other characteristic shapes, which are
given in the descriptions of these varieties.

Most kernels are classified as ovate, but in a few varieties a consid-
erable 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 posi-
tion in the spikelet, the position in the spike, and the degree of
plumpness. Boshnakian (44) has shown that spikelet characters
which affect the shape of the wheat ker-
nel are mainly: “(1) The stiffness of
the glumes, (2) the size and shape of
the space in which the grain develops,
{(#) the number of grains 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

i - Fio. 12.—Kernel shapes: a, Ovate ;
proportion to width than the others. b, elliptical; e, oval. {Natural

JEn 1 £ L
The kernels from eclub wheat or from  **¢ #nd colarsed 3 diameters.)

the tip spikelets of clavate spikes of common wheats are usually
laterally compressed or “pinched.” Shrunken kernels usually have
an elliptical shape because of being narrow. As the width of a
kernel of wheat depends largely upon the degree of development of
plumpness, this character has very little taxonomic value.

The tip or brush end of nearly all varieties is rounded, but the
kernels of a few varieties, in which the tips are square rather than
rounded, as seen from the dorsal view, are described as truncate.
Kernels of a few varieties have acute or pointed tips, as seen in both
dorsal and lateral views, and such tips are described as acute,

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 dorsal surface. Normally the kernels
of wheat, in dorso-ventral diameter, 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 deseribing such kernels.
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When the dorsal portion is less keeled than normal the kernel is de-
scribed 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 been used as a distinguishing char-
acter by only a few authors. Koernicke and Werner (747) recorded
the lengths and widths of the kernels and referred to some as round-
ish or elongated. FEriksson (88) used the number of kernels in 100
min., 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 (772) described the shape of
kernels of each variety, using such terms as elongated, short, angu-
lar, compressed, ovoid, oblong, and swollen. Scofield (773) sug-
gested 16 descriptive terms to be applied to the shape of wheat
kernels. Wheat kernels can not be accurately deseribed according
to shape 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 examining thousands of samples,
the writers have concluded that the size
B L Cart Afkes i o Heakil e ol‘tthc germ is one of the most constant of

midsized; e large.  (Natural minor kernel characters, There is con-

size and enlarged 8 daneters) o derghle variation among the individual
kernels of a bulk sample, but typical kernels of a pure variety have a
characteristic size of germ. The germ is developed earlier than the
endosperm and consequently is of almost normal size even in shrunken
grain,

The germ is here described as small, midsized, or large. These are
shown in Figure 13, A small germ is one which occupies less than
one-sixth of the area of the dorsal surface of the kernel or the area
vigible in dorsal view. A midsized germ occupies from one-sixth to
one-fourth of the dorsal area of the kernel. A large germ occupies
one-fourth or more of the dorsal area.

The limits of the three size-groups overlap. Most kernels have a
midsized germ, so these characters are not much used in distinguish-
ing varieties. For some varieties, however, they could be used to
advantage by men in the grain trade.

CREASE CHARACTERS.

The crease or sulcus on the ventral side of the wheat kernel is
quite variable, but is of value in distinguishing a few varieties. The

-
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chief taxonomie characters are the width and the depth, Shrunken
kernels nearly always have a relatively wide and deep crease, while
in extremely plump or yellow-berry kernels the crease is marrow
and shallow because the space heneath the

bran is occupied by large starch cells and “
air spaces. '
@ Y 9

WIDTH OF THE CREASE,

e : ; ; @
The width of the crease is determined by
Fig. 14.—Crense widths: a,

the distance between the crests of the cheeks Histon 0 HREINE RO 0
on each side of the crease. Creases are de-  wide. (Natural slze and
seribed as narrow, midwide, and wide, These ~ cMarsed 3 diameters,)

differences are illustrated in the cross sections of kernels shown in
Figure 14. A narrow crease is about two-thirds or less of the total
width of the kernel in ventral view. The midwide 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 kernel.

DEFTH OF THE CREASE.

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 measured from the crest of the
cheeks to the position where the crease is closed. No measurements
of the portion of the crease below the surface of the kernel have
been considered. Crease depths are described as shallow, middeep,
and deep. These differences are shown by cross sections of kernels
in Figure 15. A shallow crease has a depth of 20 per cent or less of
the dorsoventral thickness of the kernel. A middeep crease has a
depth from 15 to 85 per cent of the thickness of the kernel, and a
deep erease has a depth of 30 to
50 per cent of the thickness of
the kernel.

© © W — The {]l::‘pl'h of the crease is of

a b & o taxonomie value only when the
Fio. 15.—Crease depths: o, Shallow; b, mid- kernels are “mmﬁ]l.}' developed

deep; o, deep i o, pitted.  (Natural glze and  pnd i g distinguishing char-

e g e - acter in only a few varieties. It
is sufficiently constant, however, to be of use in describing varieties
grown under identical and normal conditions. Nearly all of the
durum and elub wheats have a shallow crease. A few wvarieties of
common wheat have been deseribed as having a * pitted ” crease. This
is characterized by having a distinet opening near the center of the
crease (Iig. 15, ). The sides of the opening usually are wrinkled.
The pitted character is most marked on the kernels of the Humpback
and Huston varieties.
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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 crest in cross section.
This is deseribed as rounded or angular. These shapes and some of
the variations that exist in each are shown in Figure 16. Extremely

starchy (vellow-berry) ker-

i b o «T4 nels always have rounded
cheeks, while the cheeks of
; i shrunken kernels are always

@ 7 L A 57 angular, It is necessary,
Fig. 10.—Check shopes: e, Iounded ; b, ango- l:.hc]‘cfm'e, to examine nor-

lar, (Natural size and enlarged 3 dlame- mally developed kernels in

Bl ‘order to recognize the differ-
ences. All of the durum wheats have angular cheeks. Most of the
common wheats have cheeks which are more or less angular, but a
few varieties, such as China and Turkey, consistently have rounded
cheeks. There is no sharp distinction between the angular and
the rounded cheelks.

BRUSH CHARACTERS.

The brush of the kernel is the hair at the tip or the end opposite
the germ. Cobb (77) described in detail the brush of 50 varieties of
wheat grown in Australia.

BIZE OF THE HRURH,

The size of brush refers to the area which it oceupies on the
kernel. The area of the brush is described as small, midsized, and
large. These differences are shown
in Figure 17, a, b, and . A small
brush is one which oceupies only
a portion of the tip of the kernel.
In kernels which are distinetly
pointed at the tip, however, it may
cover all of the end, but because

of the small area occupied it is ! .
still referred to as small. A mid-
W B
o 6 -

sized brush covers the tip of the
kernel, I\'.r-am':l.jr ,“]1 varieties Of | s i B e Nt
wheat come within this class, A glged ; o, large ; d, collared hrush, (Hat-
large brush is one which extends  ural size and enlarged 3 dlameters.)
partly over the sides of the kernel, chiefly along the crease.

LENGTI OF THE DRUSH.

The length of brush refers to the average length of hairs, which
are described as short, midlong, and long. These lengths are shown
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in Figure 18. In short brush the hairs are less than 0.5 mm. long,
in midlong brush from 0.5 to 1 mm. long, and in long brush more than
1 mm. long.

All durum wheats and some varieties of common wheat, such as Bobs
and Prelude, have a short brush. A few very long hairs may be
present in a short brush. Humpback and Mealy are varieties of
common wheat having a long brush. Both the size and the length
of the brush are very constant characters, probably the most constant
kernel characters aside from color and size. In machine thrashing,
part of the hairs of the brush frequently are removed. The brush
area of some varieties is here described as “collared” (Fig. 17, ).
Cobb (71) referred to this as an abrupt margin. This refers to the
presence of a distinet raised collar or flange of bran along the margin
of the brush area. This is most noticeable on shrunken kernels, but
is very distinet on normal kernels of a
few wvarieties, such as Goldeoin and
Champlain,

PHYSIOLOGICAL CHARACTERS,

Several characters of wheat varieties
of interest to growers can not be observed
in a morphological examination. These
differences are of a physiological or in-
ternal nature. They are of great eco-
nomic importance, but are of little value  Fo. 18.—Brush length: a, Short ;
ip classification, Fnl]uw.inf._?; the descrip- ﬁ;'m:nﬂl:?]g-:a:;u:' 3 dmﬁ;:;::l:
tions of many of the varieties, therefore,
certain of the physiological characters here mentioned are considered.

The leading physiological characters of importance in wheat
varieties are productivity, milling and bread-making values, resist-
ance to low temperatures, and resistance to diseases,

FRODUCTIVITY.

A comparison of yield is of value only in comparing different vari-
eties of wheat grown under identical conditions, as side by side, on
identical soil, or 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 taxonomic im-
portance unless definite experiments at several points show a variety
to be significantly high or low in yield. oernicke and Werner (133)
recorded the yields of the varieties grown at Poppelsdorf in the de-
seription of each variety. In the present work the writers have men-
tioned productivity or yield following the descriptions of only a few
varieties, which experiments have shown to be distinetly high or low
in yield.
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MILLING AND BREAD MAKING.

Next to productivity, the value of wheat varieties for milling and
bread making probably is of the greatest economic importance, as
this is the principal use for wheat. There are significant differences
in milling and bread-making values of different varieties. As in
yield, these differences can be accurately determined only by careful
experiments, identically conducted with comparable samples. Pre-
vious authors have not used these differences in distinguishing varie-
ties. Where definite experiments have shown certain varieties to be
unusually good or poor for milling or bread making, these differences
are here pointed out, following the description.

RESISTANCE TO LOW TEMPERATURE.

Hardiness or resistance to low temperatures consists of both the
ability to survive low winter temperature and resistance to injury
from spring and summer frosts. Very little is known concerning the
latter character. The winter hardiness of several varieties was re-
corded for three years by Eriksson (#5) and the hardiness of many
varieties was given by Koernicke and Werner (733). Following the
descriptions here given, the writers have indicated a few varieties
which are known to be especially winter hardy, but otherwise the
character is not mentioned.

RESISTANCE TO DISEASES.

Wheat warieties are known which have more or less resistance to
each of the various diseases of wheat., Practically all varieties of
wheat have been grown in nurseries where they were infected either
naturally or artificially, so as to be able to observe any marked re-
sistance to stem rust (Puccinia graminis), leaf rust (P. triticina),
stripe rust (P, glumarwm), and bunt or stinking smut ( Pélletic tritici
and 7. foetens). The presence of resistance can be determined only
when all varieties have been equally exposed to all straing of a dis-
ease under conditions favorable for their development. A few varie-
ties have shown a distinet resistance to stem rust or to bunt, and this
fact is noted following their descriptions.

CLASSIFICATION OF THE GENUS TRITICUM.

Wheat belongs to the grass family, Poaceae (Gramines), and to
the tribe called Hordes, in which the 1 to 8 flowered spikelets are
sessile and alternate on opposite sides of the rachis, forming a true
spike. Wheat is located in the subtribe Triticese and in the genus
Triticum, where the solitary 2 to many flowered spikelets are placed
sidewise against the curved channeled joints of the rachis.

There are two sections of the genus Triticum, one including the
old genus Aegilops, in which the glumes are flat or rounded on the

.-:""-'\\
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back, and the other including Sitopyrus, in which the glumes are
gharply keeled and in which are found all cultivated forms. This
bulletin is concerned only with the latter section of the genus
Triticum,.

There are many forms of einkorn, spelt, and emmer (including the
so-called * wild wheat ” of Palestine) which are not cultivated in the
United States and, therefore, are not considered in these pages.

Wheat is characterized asa midtall annual grass with flat blades and
a terminal spike. The spikelets are solitary, 1 to 5 flowered, sessile,
arranged alternately on the nodes of a zigzag, channeled, articulate
rachis; the rachilla of the spikelets disarticulating above the glumes
and between the florets, or continuous; the glumes keeled, rigid, and
3 to several nerved, abruptly acute or acuminate; the lemmas keeled
or rounded on the back, many nerved, ending in a single tooth or
AW,

The following eight divisions of wheat varieties were used by
Hackel (101, p. 180-187), and have been recognized by others:

vulgare mlii i .E'nl'un;nmn wheat,
tamaE, L i.‘f.lm|m::lu||1 oat. .. Club whest,
S TE T i tarpdum L. ...l . Poulard wheat.
Priticum y Adurum Desi........ Durum wheat,
s dicorcum B0HE: ... iv .ot o Emmer,
gpalbe Ea o i e S ERal by

polomicum Li......cc....oiia ool Lo Polish wheat.
e e P o e o Einkorn,

Only three of these divisions were considered by Hackel as valid
and distinet species, namely, sativum, polonicum, and monococcum.
The other divisions he called races and subraces. The term race is
now more properly used for a pure line within a variety, and these
ranks probably would be better designated as subspecies and varieties.
As previously pointed out, other authors have considered these divi-
sions as distinet species or subspecies. The present writers have not
yet given suflicient study to the question of their botanical relation-
ships to express a positive opinien.

In the present work it seems best to maintain these well-estab-
lished divisions, but at the same time to rearrange them in the order
of their agricultural value. The writers make no attempt to assign
definite rank to the different divisions, as they have not made a
genetic study of crosses between the different divisions nor have they
made an exhaustive morphological study of existing varieties or
strains which are of a type intermediate between any of the eight di-
visions. Such studies were not projected as a part of these investi-
gations. The divisions which have been established or recognized
as species or subspecies by different authors, however, may be dis-
tinguished by the accompanying key.

05380° —22—PBull, 1074—4
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KEY TO THE SPECIES OR SUBSPECIES,

1a. Torminal splkeleds fertile; palea remaining entire ot maturily;
spikeleds with 2 to 6 fertile Noreds,
2a, Glumes shorter than thoe lommas, firm; palea as long as tho
lommas. { Tritieurm sativum Lam.)
Za. Rachls tenackous) kornols separnting from tha ohadl when
thrashoed,
40, (Humes distinetly kealed only In the apper half; lemmas
awnless or awns liss than 10 cm. long; straw hollow,

Ba. 8pikes nsually long, dense tolax, somewhat dorsally Paga,
compreased. | T, aestionm L., T, vulpare Vill.). ... COMMON WHEAT.........-. 50
&b, Bpikes short, dense, laterally compressed. (T,
compachem Hosk. ). .. ccee s e CLUB WHEAT. . ... .euvrees 172

4b. Glumes sharply keeled at the base; lemmas usunlly
awned; awns 10 to 20 em. long; straw usually solld.
5n, (Humes and kernels short; kernels ovate, with

truncato tips. (7. turgmidem L. iiicinnses PovrARD WIEAT.. ...aas 150
A, Humes nnd kernels longer; kernels urually elllptl-
Lo o Ty T e P A DURUM WHEAT....veuveane 158

3, Rachis fragile: kernols Inclosed in glomes when thrashisd.

da. Bpikes donse, Intorally compressed; pedicol short,

glonder, wsually atiached to base of splkelel; shoulders

wanting to narrow, usually obllque. T diccccnm
- T A T T T YT o o L T e e e e o

4b. Bplkes lax, narrow; pedicel long, wide, attached to face

of spikelot bolow: shoulders wide, square. (T
L B - - e T T T P IR T P -

b, Qlnmes ns long o8 or longer than thelemmas, pagoery, Iancoeclnie;

prl.run. of lower Mowers hall as long ns their lemmons. (T
A T e e e Py SN PoLisil WHEAT. .. icovsenen 107

1b. Terminal spikelels sterile, often searcely visible; palea falllng into

two parts at maturity; spikelets usually with only one fertile

Noret.

Sa. (T momsescanm. Ll ) . e e e e e e e s namm e S A IO . 2 e a e min ke e 168

COMMON WHEAT.

In the Species Plantarum, Linné (740) first used thename aestivim
for a part of the common and club wheats. This name originally
referred to the awned spring forms. It has recently been used by
some authors for the name of the subspecies commonly recognized
ag Triticum sativum vulgare. This name was applied to the com-
mon wheats by Villars in 1787, after it was pointed out that Linné's
separations were not logical or correct. The name vulgare is usually
preferred, because it means common, and has been almost universally
accepted for more than 100 years.

Common wheat is distinguished from the other species or sub-
species 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 2 to 5 flowered, far apart, only slightly
overlapping, pressed close 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 lemmas are awnless or
have awns less than 10 em. long. The palea is as long as the leinmas
and remains entire at maturity, The culm of the plant usually is

Y]
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hollow, but occasionally is pithy within, and varies in strength and
height. The blades of the leaves are usually narrower than those of
the durum and poulard wheats. The kernels may be either soft or
hard,

The greatest economic characteristic of common wheat is its well-
known quality for bread making, as it excels all the other divisions
in this important factor. It is also the best known and most widely
cultivated of all the divisions and comprises more than four-fifths
of the total number of varieties grown in the United States. More
than 180 are distinguished by the following key. The varieties are
most nearly related to the club wheats (T'riticum compactum), but
this separation of Host (779) is here used principally because of the
greater density of the spike,

Common wheat is widely adapted to varying climatic conditions
and possesses more diverse characteristics than any of the other
divisions. The cultivated varieties are distingnished by the accom-
panying key.

KEY T0 THE VARIETIES OF COMMON WHEAT.

1a. BMIKE AWNLESS,
2a. GLUMES GLADROUS,
30, GLUMES WHITE
da. KERNELS WinTE { Tritienm rulpare albidum AL)L
KERNELS BHORT 10 MInLoNG,
KERNELS S0FT TO BEMIIARD,

WINTER HARIT,

Bpika fusiform. Pape,
Flant midiall; spike dense, erect....... WINTER DLUESTEM...0.... 58
Flant tall; splkolax, nodding. . ....... . MARTIN. .. cccunuversanases 58

Bplko ablang.

Spiko eroct.
Fool strnlght alove,
Bhouliers narrow, obliqua to
e [175y PN o 1111 11y o 1o (O, 50
Bhoulders wide, square to ole-
T e GREE=ON 1]
Kool ineurved nbove.
Bpike blunt ot apex WHITE WINTER. . .vveeeee. 00
Bplko tapering at apex CHALLENGE. ..conssssnnesss 00
Bpiko somedimes slightly ola-
O e B e BAYOH, ki e 61
Bplke inclined to nodding...oocveennans WHITE WONDER....0nnuses a1
Y e 8 SBATHRACTION, s cvuernienss B
Bramo HARIT.

Bplko Mesiform
Flant carly, short.

Apleal awns wanting............... EARLY DEFIANCE.......... 02

Apical awns several, 2-15 mm. long. CoLorano Mo, 5, 2
FPlant midseason, midtall,

Aplcal awns wanting.........c..... biwrll B e e i 2 62

Aplcal awns fow, stralght. . ....co . DEFIANCE. ... ovvesnnnnsnnns 03

Aplcal awng many, Inourved. ... . RINK. . covseressinsnnnnsnas [T

Bplke oblong.

Flant carly, midtall......connemmnnnnnns 64
Flant m dsesson, tall.
Glumes yellowlsh 65
Glumes Bronee. .. .uueeceas A MEXICAN BLUESTEM [
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1a. BPILE AWHLEsS—Oontimaed,
20, GLUMES Grangous—Continwed,
3a. GLusEes Warmre—Continoed.
dn, KERNELS WnTe—Continmed.
KernELs Buort 1o Mintoxa—Conbinued,
KERNELS BorT 10 SEMITARD—Continued,
SrriNg Hanrr—Continued.
Spike clavate
Plant early to midseazon.
Bplkoarool. .. coesercinnnsnnnnnnse
Bplkainclined. . ...
Flant late.
Culm and spike only slightly glag-

Culm and spike very glancous...... DLW e e b i n e ddsasrasia
KERNELS BEMIIARD T0 HARD,
BrrpaG HArT,

Bplke fusiform.
FPlant early.
Apleal awns Wanting. . ....coocceaae BODA. . veenns
Apical awns faw, 3-5 mm. long. .. .. QUALITY ... e &
POt mEAS00SAI . < iovreeanbrnnmsnsmssas WILTE FIFE . o cpeeeaans
Bplkn oblong.
Plant early .. ciee s WINTE FEDERATION.......
Plant mm-wrmn lmrlmls ]1|.|-:|:“|1b|| b T L Lt ey

Flant late; kernels small..
KERNELS MmLoxG 10 LOXG.
KERNELS BOFT TO BEMIARD,
ArriMG Hanit,
Bplko olafg. e eeicssennnnnn
Bplka clavatn
4b. KEnxELs Rep (1. o lutescens AlD.
KERNELS BuonT 10 MmLoNG.,
KERNELS BOFT TO SEMIHARD,
WiNTER HARIT.
Blem white,
Bpake Msiform,
Bplkn oroct,
PAANE CAELY -« cvn v vnnnmmnnrnsses BB aiirrannrsrceasaanas
Plant rudseas00. .« oeeeanress=s MINHARDE . o oo ssssvrnnanas
Bpike Inclined.
Plant midseason.
Bhoulders wanting o nar-

powy ObLgQUe. v eraeanen LOFTHOVEE  2oneesssssnnnns
Shoolders midwide, obligie
B0 BTG« cmewnwnnrnnne -0 FRAME, . ovuiieaaais
PIOLIAI0. 2o v rensiscemsnnsnnnns BUFFUM NOOT..o.0noaeeee
Bpike nodding.
Plant early, mideall. ..........LEAP. e
Tlant mideeasan, mnllal! ...... l:rbm.mu ‘l."n mﬂmn
Bpikio obiloag,
Bpike erect to inelined.
Plant carly, midtall.
Glumes midwido, .. .. ....o FIMMERMAN . cccccnauninnan
Glumed wide. . cueeeoaeaes WALKER. .. .ouvee-

Plant midsenson, tall. ... ... . HARVEST QUEEN...
8pike nodding: plant mildseasen,

midiall.
Apleal awns straight. oo oo ean. PROSPERITY onnnni i iinnies
Apben] swns fnenrved. .. oo FORWARD .. a o s non e nssnvsnss

Bpike clavate.
Bplke mbddestie. oo casvnnnnaesseas BQUARENEAD .« s cvansnnnnns

Bplkn donso,

Blades midlong, midwida...... RED RUSSIAN....cooucaran
Blades long, Wit .ccccaanee-- L o e e & R R

i |

T4
Eii]

7
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16, SrE AWNLESS—Continged,
2. GLUMES GLApRoUs—Contingod.
30, Gruaes Wirrg—Continued.
db. KenvELs BEp—Continuesl.
KrrNeLs Smont 1o MipLoNo—Continued.
KERNELS BorT T0 SEMutARp-—Continued.
Wister Hanrr—Continued,

Stom purple.
Bplkoo Mesiform.
Bpiko crect. .
Bpike im:lliml l.o Il.ml.lllug
Bpike oblong.
Bplko donse, croct. PR e R P T T &
Apika middense, -m::.'t Lﬂh:dlued
Flant midtall.
Btom midstrong. ... .o o0a- B i e L e =}
Bt SEPODE. e aane e e oo cahad ASHLAND .. 85
Plant tall, stem strong. ....... . TRUMBULL A5
Spiko clAVAlE . .. e rviavainnnasnarennes EULTRO-MEDITERRANEAN . . 85
Brema ILaniT.
Stem white; spilo oblong, ereet....or. oo KINEEY . oo rnenae 87

o purgde.
Bpdlon Musiform, DoAdi0g. . .oovuee oo PURPLESTRAW . .cvnvcaneee 87
E|ribm'|ﬂnng,uraul:u........,,.""...,I.[ua-mhr...,.......m.,.,. ]
KERNELA SEMITARD TO Hanb,
WINTER ILABIT,

THAGE TERIB0MB00N . « - o v v cennennnimsbonseste s ALTOM . e ememnnnns ]
Brrmg Hanrr,
Blom white.
Bpikn sitorm,
Plant early, short to midtall.
Aplcal awns wanting. ... ... RED BOBS....ooiieannrnas &
Apleal awns fow, 1=10 ., ong. MARGUIS. . cvsvrrrannnnas o0

TFlant midseason, midtall to tall,
Splke dense, croct, short...... .RED FIeE
FOWER .« v nnmanns
Spike middenso, inelined, mld- GLYKDON. .........
long, RYSTHG . cainnnn- o=
Bplke lax, inclined, 1Jo0g. ..o WELLMAN . ... oonnrinnens
Splka oblong, middense, crect; plant
parky, mddiall iy e s
B purgle.
Bpike fualform; plant MII}' .............
Bplko oblong,
Plant early, short..
Plant midsoason, Imdlull
KERHELS MmLoxa 10 Lowd,
KERNELL BOFT TO BEMUIARD,
TIRTER T ABLE . .« bues o DT P o o L OLIMA L o s i e B a7
Ih. Gruses BROWH.
An. HErxeis Wimnte (T v, afberubram Keloe.).
KerHELS BEORT T0 MIDLOHG,
KERNELS BOFT TO BEMIIARD,
WinTER HamT.

Btom whita,
Bpiko MBI - & aeansnensinn e et KOO0, . v e saiasnsnsnnasas 08
Splke oblong,
Bpiko Inclined; kernels soft. .. ... DAWSDN Lo e DB
HONOR I s na s asannnn ]
Spika ;||o|jd1|u, kernola mmihurd...SCI'lﬂbf.l.'l:!ltlt ............... ]
Apika clavata. . e e Dt e e T ) 0 e s Lot s i)
Btom parplo.
Bpakn oblong, noddng. . oo WINDSOR. 100
Bpikoe clavibe, Breet. . . o.oooiiannninn. . GOLDCOIN 100
Brring Hanit.
Bplkoe feslform.
PIODL ANIF e s v idibaaad id idwdbnt daae Joms DROWH ..... wasennns 103

Planklabon ... cemee e PR ALLEN . womanicsnssnasnnasnn 1
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la. BHEE AwNLEssS—Continued,
23, GLUMES GrAnnovs—Continued,
3b. GLuMes Brows—Continued.
da, KERNELS WHITE—Continued,
KERNELS BRORT To MipLoNa—Continwed,
KERNELS BOFT TO SEMIMARD—Continged,

Brama Hanrr—Contineed Paga,
Bpiko OOAL. . .o vvaveein s vaneanes b PEDERATION. o oo .noss. 103
BRlkonlovibe, , .o dii Lo o e R s e e G T 103

EENELS HEMUTARY. B BIARD. | ois bl 0 e

BERUTGELADIY L . st s i e e «HARD FEDERATION......... 10

db. KERNELS RED{ T p. miltura AL ).
KERNELS BiorTt 0 MinLoNg,
KERNELS BOFT T0 SEMIHARD,
WINTER HAnIT,

Biem white,
Bpike fuslform.
Planteardy......o i s Iimaor
i e GOLD DO, oo iees 105
Bplkelnolined........o0nveivnen ELOMEIS v v e ws s a had w e 105
Bpiko nodding.
Plant midtall.
Bplkin widoo. ..ok RED WAYE....uuriiinrnnns 105
Spiko midwide. . FLEMING.,.. 106
Flant tall........... .« PETERSON, 104
PIARLIBLS. . ceevnyaninaninesadenesn ODBEANG o iosress oo, 107
Bpika ablong,
Bpike oroct tolnellnod. . .. ooes s BUDDY: ovenrnis e e 108
Bplke nodding. . ..... e RUPRRY. et aienn e raans 108
Spikeclavate.
HFlant early, shorb. ..., eeeiiiin. .. RunaL New Yonker Mo, 6. 100
Flant late, mideall................ . BQUAREHEADS MAaSTEE.... 110
Btem purple.
Bpike fusiform.
Plant early to midseason,
Splkeinclined, narrow......... CURRELL., oo, .\ in 110
Bpikpmodding, wide ' e
Plantshort................WINTER CIIEF....,........ 111
Flant midtall.
Beaks 0.6 mm, long.,
Stem midstrong.. PooL®......... Fr e 113
Blom Strong. ..... PORTAGE. . .. : 113
Beaks 1-1.5 mm. long. Russiay Reo . ... P | |
15 R T L L T 114
Bplke oblong, ereat. :
Blwulders wanting to narrow,
obllque. ... WHEEDLING. . \0oeeess 115
Bhoulders wide, square. tpt
Flant mldseason........oe.. ... L T [
Flantlatac. o ILLINT CHIER...........000s 117
Bplkeclavate.
Bpike middense, inclined,.......... RED CLAwsow 118
Bpike danss, eroct, 118
BrRodG HABIT, i
Btom white. ..., 119
e
KERNELS SEMIIARD To HARD. 5
Brriya HAanrr,
Btem white, spike Msiform. . ......veveesess OTALEY o in wiraian st suas 190

2b, GLUMES PURRSCENT.
n, (LuMES WHITE.
46, KERNELS WinTE { 7 1, leticoapermum Kokea,)
KERKELS BHORT TO MIDLONG.
KERNELS BOFT T0 SEMINARD.
Winren Hanir.

B CIaVEL. - .. verasirnsninnnnas it T BILVERCON. ¢\ s esvamnnnnanes 120

i
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1a. BriEEa AwxLess—Continued,
oh. GLUMES PUnEscENT—Continuned.
an. GLuses Waite—Continued.
48, KErvELS WiTE—Continged.
KERNELS Buont 10 MipLoNe—Continged.
KerseLs 8087 10 BEMIIARD—Continuod.
Brrixa HaniT,

Bplkn oblong. Page,
Donks 0.5 mm. long, obtnse. coue o JUMBPOR. . covssnnnnnnnns 121
Beaks 1-2 mm. long, acuminato........ THDIAN. . svsnnnsnannnnnnnnan 121

4b. KErnELs RED [ T\ o, villoatim AL
KERNELS BUORT T0 MIDLONG.
KERNELS BOFT T0 SEMINARD,
WinTER HARIT,
Spikeinclined; kernels semihard.

Qorm small; cheoks rounding.....c..... 121

Gorm midlarge; cheeks angular il 122

Bpike nodding; Kernehs 8oft..cveeeeevnannes e
KERNELS BEMIHARD TO HARD.

BRI BT s i et s o S e st HAYNES DLUESTEM..0uu... 124

DAKOTA . . ccsnnnnnnnnnnanse 130

3b. GuuMEes BROWH
. dp. KERNELS WHITE (T o delti Koke.).
KERNELS BHORT T0 MIDLONG,
KERNELS BOFT TO BEMIHARD.
BrRING ILABIT.
Bplke fusiform, beaks oBEUBEE. ..o vmeunennss CIALOALGE, . v vasansinnnannss 120
Bplke oblong, beaks aouminmie. . ....coen 0. BOHOBA. «ssusaaansrnnnnnnas 123
4h, KERNELS RED { T 0. pyrothriz AL
KERNELS BHORT TO MInLoxNa.
KERNELS BOFT T0 SEMIIARD,
WinTER HADIT; spikoclavnbo. ... ..coveaaasan GRANDPRIZE oo csnsnnsnanns 137
1b. BriEE AWKED,
2a, GLUMES GLARROUS
; Ja. GLUMES WHITE.
4a, KERNELS WHITE { I'. v, graccum Koke.).
KERNELS SHORT TO MIDLONG.
KERNELS BoFT TO BEMIHARD,
WINTER Hapir,

Btem white.
L TR 1T FT 1 P s S P S DEMOCRAT. s seaecinanninaas 128
Bpiko clavate,
Kornels smnoll; DLeaks 3-20  nom.
o R O e e [ BENECA CINEF........0un. 128
Kornols midsize; boeaks 2-10 mm.
LONE . cunenennnvnnnnanrnnnnninesssQATHA CHIER . covmasnnnnnn 128
Btem purple; spiko clavete. .o snannes MAMMOTIL AMBER. ..00ue.n 120
BrFRING HADIT,
Atom whito. ...... . 120
Bl THACPH. s 2o n o e e n oo s B e B 130
KERNELS MIDLONG TO LONG,
“TERNELS BOFT TO SEMITARD,
WITEE AR v dah e s e e e i s e - 130
BPRDEG HABIT, .o oaecwannannnnuninsmannennnEART, o le i aaassnnnnn 131
KERNELS BEMINARD TO HARD,
BPRIG0 FIABIT. .. yvnreceoeadnsnssinrinnshansas TALIMEA. ... ceunsnannnnannn 132
4b, KERNELS RED { T' v. erpthrogpermum Keka, ).
EKERNELS BHORT TO MInLoxag
KERNELS S0FT TO BEMIHARD.
WinTER HARIT,
Blem white.
Flant sarly. ol ouiu o fncinida NEDRASEA No, 28,....... . 132
FPlant midseason.
Flant midtall,
Boaks 1-3mm. long............ GLADDEN. (oo oiievnanses 133
Beaks 2-10 mum, 100 ...oeneen o OIPEY e e e annnns seannan 133
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1b. BrEE AwWKED—Continned.,
2a., OQuvmes Grasnovs—Continued,
a8, GLusEs Wore—Continoed,
db. KErNELS B ED—Continmed,
KERNELS BI0RT 70 MinLoxa—=Continmed.
EERYELS SOFT TO BEMIIARD—Contimed.
WinTER Haprr—Continued.

Blom white—Continmed.
Flant midseason—_Continoed., Pagne.
Plant talliiesn il el Tl n T L 134

WECONSN PEMOREE No.d0. 135
Blank late. o, e e AT R e T A s 13
Btom purple.

Bplikn fuslform ;. . oo e vne o s8 S0 FULOARTRR. ... .. oo vave s 136
MAMMOTIE RED. . 138
Bplke clavate i e s dve vs ew W DMAMOND: GRIT, 130
COLDEN CROSS. .0iesninrans 130
BrriNG Hapm.
Beaks 1-2 mm. long. . 139
Beaks 1-15 mm. long 140
Beaks 3-25 mum. long.
Flant short, 08Tl¥ .00 vee e onsnnnannns BRIV U s 141
Flant tall, midseason ...l ceeueannisd CONVERBE . vivie e tdansnnss 142
EERNELS SEMIIARD T0 HARD,
WiINTER AT,
Kaornels somibard.,
Glumes white to yellowlah,
Beaks 1-3 mm., long.
Plant midseasan. .....icveeeaes MITTUREL Ll i 142
Plantlate. ... ... SHUEAR AR e 142
Baoaks 2-8 mm. long........ . PESTERIODEN ]
Glumes often back stripoed BLACEHULL ¢ v cosv 65 s s s s 143
Kornels hard.,
Bopks 2-8 mim. lOng. ......cornennmnnns gt s e LY R 144
lowa No. o, , o 7
Towa No, 1846.... vave o MT:
MoxTANA No, 3.......... 148
NEBRASEA No. 60.. . 148
WISEONEN Pm[unhx Nu 2. (ER3
Beaks 325 MM AODE. ... eaasaeraashan, BCANRED . v.oaunwanssbsarine | B
BELOOLINA.. sevasnes 140
e e R e S
BreiNG HABIT.
Btem white; plant midseason.
Beaks 1-2 mm. long. ... 150
Boaks 2-20 mm. long 152

Stom purple; plant carly; beaks 1-5 mm.
e A T e PIOHREN. . vues i snnrnannse 152
KERNELS MipLoxG 1o Loxna.
KERNELS BOFT TO BEMIARD,
WiNTER HAmT.
Brem white,
Aplke inclined; g]umcs hlack alrl]'md e e s 153
Apiko nadding. . T P S e Dy e e [/
Bloem purple.

154
155

BrniNG Hanrr,
Boaks 2-16 mm, long. . . 155
Beaks 5-30 mm, long. .. 153

KERNELS BEMOIARD TO HARD.
BrRmo IABIT; boaks S—40 mm. JOg...ccvwve i s CEULars s nnnsnnnnnnsnsrsss 156
b, OLumes Brows,
dn. KErpxers Wmte { T\ o, erpthrolencon Kekoe.),
KenrNELS BHORT TO MIDLONG,
KERNELA BOFT TO BEMIHARD,
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1b, BriEE AWNED—Conbinned,
20, GLUMES GLARROUS—Continued,
b, Gruses Brows—Continued.
da. KERNELS WHITE—Cont inuwod.
KERNELS BHORT TO MipLONG—Continuod.

KERNELS BEMIHARD TO HARD.
WIRTER BLARIT. o) b e st di sty GENRSER GIANT...........
BFRING HABIT. . e e nmanscnnnnnnnnnannnsnss s CANADIAR L

KERNELS MipLoNaG T Lowa,
KERNELS BOFT TO SEMIARD,
WiNTER HAanm,
Blem white. ,
Htem lmrp]n
KERNELY BEMINARD m lulu
BERINOE AN S L e [ Ui R e
ib. Kenwews Reo (1% v ferruginenm AL). i
KERNELS BHORT TO MIDLONG,
KERNELS BOFT To BEMOTARD,
WiINTER HAmT,

JLoNaBERRY No. L........
L NEW AMDER LoNaRERRY, ,

Spike fusiform,
Btom white,
Beaks 1-5 mum, long.
Flant midseason, tall........... DMENL-MEDITERRANEAN , . .
Plant late, midtall. . RN . L i
Beaks 325 me. 100g. ccv.-vnerneen. IMPERIAL AMBER, .

Stam purple; beaks 1-3 mm. long....... Q0ENS. .0\ eveesss....
Bplkeloblong; stem purple; beaks 1-10 min.

Topaaid st an i s i GO A L R G T
KERNELS SEMITARD T0 HARD,
WINTER HADIT. . o0punmnnes e rr e e s A RORLAY o s
Brrrva HART.
Sbem whita,
Beaks 1-2mm Jong. . oo inneiniinnii Huroy
Beaks 325 . LO0Z: «ovycoinnsmnenasss NoRKA
Btem purple.
Shoalders uwsunlly rounding. . ....v.ees LABOGA . ceeesrorensien. s
Bhoulders elovated

KERNELS MipLoNg 10 Loxa,
KEr¥ELs BorT T0 BEMITARD,
WinTeER Hanrr.

Btom WhitD, .eeceinssnnes MR b g e i ARTRTTR o ias v eeatinnpas

Blam purple. H
Kernels soft; evease midwide, mlddeep. . MEDITERRAREAR,...........
Kernols samihard; crease wide, deop. . RED ROCK. . ieeniinninn. o

2b. GLUMES PURESCENT.
da. GuuMEs WinTE,
d0. KERNELS WinTe: ( Tt v meridionals Keke.),
KERNELS Suont 10 MIinLowag.
EERNELS BOFT 70 SEMITARD.
WINTER HaBIT,
Bl SRR, ot o vk et e s o Hmnnrn ‘l.'."n-rm FIFE. .
ﬂplk@chvalq. READ,, Front L
db, Kenwees REp (7,0, velutingm AL), p
KEr¥ELs Biont 10 MIDLONG,
KEEXELS BorT T0O SEMIIARD.
WINTER HABRY, . i varvenainires

"

-RuRaL NEw YDJ'I;[EH. No.

KERNELS BEMIHEARD 10 HARD.
BIrRiNG Iharr.......-.h...,...........,,..,.I’nm.m:n .............
Exexzra Mmvowe wo Taomay: 50000k 1 0alit i s I AR
KERLNELE BOFT TO BEMMARD,
e Ve R T e SR R L
3b, 'GLuMEs Brows, HEPAR
An, Kenwens Ren (7. v, borbarosse AL),
KERNELS Biront 1o MIDLONG.
KERNELS S0rT To BEMILARD,
WiNTER LU b A e m g 1 2 kel o

a7

Pago,
I .IT

159
154

150

100
161
162
162

]
168

168
168

164
160
1

170

171

171
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DESCRIPTIONS, HISTORY, DISTRIBUTION, AND SYNONYMY OF COMMON WHEAT
YARIETIES.

WINTER BLUESTEM.

Degeription.—Plant winter habit, midseazon, midtall; stem glancous, white,
strong; splke awnless, fuslform, middense, erect to Inclined; glumes glabrous,
yellowish white, nridlong, wide; shoulders midwide, square to elevated ; beaks
uridwide, obtuse, 0.5 to 1.5 mm, long, slightly incurved ; apical awns few, 5 to 40
mm. long; kernels white, midlong to long, soft to gemihard, elliptical to ovate;
germ small ; crease M\'ide. middeep ; cheeks rounded ; brush small to midsized,
midlong.

Winter Bluestem has the hardy winter characteristies of Turkey, but lacks
vigor and is nsually a comparatively low ylelder,

History—This variety originated at the Washington Agrienltural Experiment
Station, Pullman, Wash, ag the result of o cross hetween Turkey and Pacifie
Bluestem (170, p. ). It was distributed for commercial growing by the Wash-
ington Agricultural Experiment Statlon from 1912 to 1014,

Digtribution.—Grown in the State of Washington to a very limited extent.

MARTIN {AARTIN AMBER).

Deseription—Plant winter habit, midseason, tall} stem white, strong; spike
awnless, iirwur-furail'orum. nodding ; glumes glabrous, white, long, midwide ;
ghoulders midwide, oblique to square; beaks wide, acute, triangular, 1.0 mm.
long: apleal awns few, 5 to 15 mm. long; kKernels EEE&' midlong, soft, ovate:
germ gmall; crease midwide, middeep ; cheeks rounded ; brush midsized, midlong.

Thiz variety 1s distingulshed from other winter varieties of the group by ita
long, lnx, tapering splke. A pure line (C. I, No, 44G3) has been sclated which 18
resistant to bunt. A spike of Martin wheat is shown in Plate VI, Figure 2.

Higtory—Martin (Martln Amber) orlginated from a gingle plant found as
a mixture In a field of Clawson by Henry 8 Bunnell, of Junius, S8eneca County,
N. Y., about 1875 (152). Several names were early applled to it. It was called
Armstrong by . T. Halloway, of Penn Yan, Yates County, N. Y., who first dis-
tributed it in 1880 (16, p. G66). The variety, however, never became widely
grown under that name. In 1882, J. A, Hveritt, seedsman, of Watertown, Pa.,
named it Martin Amber and distributed it widely (16, p. 666), The varlety
became commercially established under that name, It was also distributed in
1882 as Landreth, by David Landreth & Son, seedsmen, of Philadelphia, Pa.
(152).

Dislriliution.—Grown to o limited extent ag Martin Amber in Arizona, Idaho,
Illinois, Michigan, Ohlo, Oregon, Pennsylvanin, Utah, and Washington, ani
under the names of synonyms in Kentocky, Missouri, New York, North Caro-
ling and Tennesses, The distribution of Martin wheat is shown in Figure 19,

Synongms—Amber, Armstrong, Landrveth, Satisfaction, Silver Chaff, and
White Amber. Amber and White Amber are local names used for the variety
on farms in Idaho and Washington. The name White Amber is also used
in Marion County, Ky. Armstrong and Landreth, as indieated above, are
names given it by seedsmen many years ago, but are not now in use. Satis-
faction 18 the name under which a similar wheat was obtained by the United
States Department of Agriculture, but this was evidently wrongly labeled
and the name shotild not be used for this varlety. Silver Chaff is an old
name for the variety (15) and was early recognized by the Ohio Agricnltural
Experiment Station as o synonym for Martin (Amber) (116). The varlety
i still grown under this name in Kentucky, Michigan, Missouri, New York,
Morth Caroling, Ohio, and Tennessee,

e’
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PROHIBITION.,

Desoription.—Plant wﬂ}g}r habit, midzeason to late, midtall to tall; stem
glaneons, white, strong; spike awnless, linear-oblong to subclavate, middense,
ercet to inelined ; glumes glabrous, white, midlong, wide; shoulders narrow to
midwide, oblique to rounded; beaks wide, obtuse, 0.5 to 1.0 mm. long; apical
awns few, 1 to 15 mm. long; kernels white, midlong, soft, ovate, humped;
germ small; crease wide, middeep; cl.-,nek?‘r'ﬁimded: hrush'_'amnll, midlong.

The distinctly humped kernels is a character which can be used to distin-
guish this varlety from the other soft white wheats of the Pacific Northwest,
Splkes, glumes, and kernels of this variety are shown in Plate VIII, A.

Higtory—B, H, Irvine, a ploneer in the Willamette Valley of Oregon, dis-
tributed the variety in that State. He obtained, through a Dr. Crawford,

Fig, 19 —0utling map of the United States, showing the distribution of Martin wheat
in 1019, Estlmated area, 37,800 ncres,

several varieties from the Commissioner of Agriculture for trinl, about, 1885,
and grew them on his farm about 8 miles northeast of Seio, in Linn County.
One varlety proved superlor to anything then grown in the vicinity. Having
forgotten the name of the variety, he called it Prohibition, as he had just be- .
come an ardent member of that political party. Later he claimed to have
found the descriptive sheet which accompanied the original seed and learned
that the name was * Ricenbroad.” A Rickenbrode wheat was reported as
a new variety tested at Mount Pleasant, Ontario County, N. ¥, in 1883 (150).
It was distributed in the Western States by the Commissioner of Agricultore
ahout 1885 and is without doubt the wheat referred to. Nothing further 1s
Enown concerning its origin,

Digtribution—Grown in Linn and Marion Counties, Oreg, principally in
the Red Hills section of the Willamette Valley.

Synonyms~—Prohi and Rickenbrode. Prohi is a collogquial shortening of the
name of the variety, which recently has come into use for it in the Pacifie
Northwest, Rickenbrode apparently was the original name of the variety, but
has not been used for many years,
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GREESON.

Deseription—FPlant winter habit, midseason, midtall; stem glaucous, white,
midstrong to strong; splke awnless, oblong-fusiform, middense, erect to in-
clined ; glumes, glabrous, white, midlong, wide; shoulders wide, square to ele-
vated; beaks wide, obtuse, 1 mm. long; apical awns few, 2 to 20 mm. long,
gomewhat incurved; kernels white, midlong, soft, ovate, acute; germ midsized ;
crease midwide, deep; cheeks rounded, brush small, midlong.

The varlety differs principally from Prohibition in being glightly earlier and
in having slightly longer and laxer spikes and wider glumes and shoulders.

History.—According, to W. H, MeLean, of Whitsett, N, (3., “this variety
orlginated by o man whose name was Greeson, and hna been grown in this
country for a number of years and s very popular.”” He reported that it
constituted 40 per cent of the wheat grown near Whitsett, Guilford County,
N, C, In 1918,

Distribution—Grown in Chatham, Randelph, and Guilford Counties, N. .

Symonynt—Greenshoro.  Because the seed was obtalned at a falr held at
Greenshoro, N. 0., this name is used for the variety in Randolph County, N. €,
where this wheat {s most widely grown.

WHITE WINTER.

Deseription.—lant \:.:ig_t_gr habit, late, midtall; stem white, strong; spike
|awnless, oblong, bluntish, dense, erect; glumes glabrous, white, midlong, broad
at base: shoulders wanting to obligue ; keel incurved above, beaks wide, obtuse,
1 mm. long; apleal awns few, & to 20 mm, long; kernels white, short to midlong,
soft, ovate, sllghtly humped; germ small; crease midwide, middeep; checks
Trounded ; brush midsized, midlong,

The variety differs principally from Frohibition in being later and in having
a distinetly incurved keel, smaller germ, and blunter kernel tip. Spikes,
glumes, and kernels of this variety are shown in Plate VIII, B, and a single
splke in Plate V, Figure 3.

History—White Winter 1g one of the oldest wheats grown in western Oregon.,
It is reported to have been one of the principal wheats raized in Oregon Ter-
ritory in 1855 (8%). It probably is of English ovigin, - Other names have been
applied to the vaviety at times, but none has become generally used.

Distribution.—Grown in 10 counties of western  Oregon and in Siskivon
County, Oalif. It is one of the principal varieties grown in the Willameite
Valléy.

Synonyms—Bishop's Pride, Oregon White, and Wolds White Winter.
Bishop's Pride 1s, for the most part, White Winter., Dr. W. L. Bishop, of
Dundee, Yamhill County, Oreg., claims he originated it ag a result of a hybrid
obtained by sowing several varieties in a field and letting them eross naturally,
Oregon White s a name commonly uged by farmers in the Willamette Yalley
of Oregon for the White Winter vaviety. Wold's White Winter iz a name
under which the variety iz known in Washington Clounty, Oreg. Joseph Con-
nell, of Hillsboro, Oreg., reported in the Wheat Varietnl Survey of 1817 that
Wold's White Winter originated in Kent County, England, and had been
grown in Washington County for ubnlut 40 years,

CHALLENGE (WEBD'E CHALLENGE WHITE].

Deseription—This varlety is similar to White Winter except that it is
slightly taller and has a slightly longer spike, which tapers abruptly at the
apex instead of being nearly blunt. -

T Latter from W, H, McLean, dated July 19, 1919, on file in the Ofice of Cereal Investl-
gations,
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PLATE XI.
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History.—Challenge (Webh's Challenge White) Iz a selection from the
White Victoria wheat of England (133, p. 220} made by Mr. Webb, of the
Webh Secd Co, Wordsley, Stourbridge, England, The detalls of the Intro-
duetion of this variety into the United States are not Known.

Digtribution,—Grown experimentally by the Oregon Agricultural Experi-
ment Station. It Is not known to be commercially grown in the United States.

EATON,

Deseription,—This variety is*slmilar to both White Winter and Challenge,
differing only in having the spike slightly clavate rather than oblong, Bpikes,
glumes, and kernels of Haton wheat are shown in FPlate IX, 4.

Higtory~The origin of Eaton wheat is undetermined. It s thought by the
writers to be on old variety of English origin. It has been grown by the
Orezon Agrieultural Experiment Station sinee 1504,

Distribution.—Grown in Idaho County, Tdaho, and in Clackamas, Columbia,
and Multnomah Countles, Oreg.

WHITE WONDER.

Description—Plant winter habit, midseason, midtall ; stem gloucous, white,
midstrong; splle awnless, short, oblong, middense to dense, Inclined to nod-
ding: glumes glabrous, white, midlong midwide; shoulders narrow, obligque
to square ; beaks wide, obtuse, 1 mm, long; apieal awns several, 2 to 20 mm,
long: kernels white, short, soft, ovnl to ovate: germ small Lo midgized | crease
midwide, middeep; cheeks rounded ; brush midsized, midlong.

This variety differs from Greeson principally in having spikes inclined or
nodding rather than erect and glimes with much narrower shoulders,

History—The origin of this variety 18 undetermined. A gample was ob-
talped from Clark ﬂnrl;:'g. of Walkersville, W. Va,, who reported that it

made up 25 per ecent of the wheat grown in his viclpity In Lewis County

in 1919,
Distribution.—Grown in Lewls County, W. Va., anid in Oneldn County, N, Y,

BATISFACTION [(SMITI'S RUST FROOF).

Degeription~=Plant winter habit, midseason, midtall; stem white, midatrong ;
aplke awnless, clavate, middensge, inelined; glumes glabrous, white, midlong,
narrow to midwide; shonlders narrow, obligue to square; beaks wide, obtuse,
1.0 mm, long: apleal awng several, & to 15 mm. long: kernels white, short to
midlong, soft, oval to ovate; tips often nearly truncate; germ midsized ; crease
wide, middeep:; cheeks angular; brush midsized, midlong,

gatisfaction 1s distinet in having o clavate gpike. A splke of it iz shown
in Plate IV, Figure 2, and in Plate V, Flgure %

History—The origin of Satisfaction is undetermined. It was grown by the
Ohio Agrienltural Experiment Station ot Waooster, Ohio, in 1904 (204, p. 88).
A similar variety called Smith's st Proof wns grown by the Ohio Agricaltural
Experiment Station as early as 1805 (115, p. 22).

Distribution—Both Sotisfaction and Smith's Itnst Proof are grown at sev-
eral experiment stations in the eastern United States. Nelther s definitely
known ta he grown ecommercially, although Itust Proof was reported as o
varlety grown in Michigan, North Caroling, South Carolina, Tennessee, anil
Pexns,  All samples obtained from these sources, however, proved to be other
varieties.

Symonin~—Smith's Itnst Proaf. The origin of this variety or name s un-
determined. As indieated above, it is an older wheat than Satisfaction, and
the extent of it present commercial culture, if any, is uncertain.
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EARLY DEFIANCE.

Desoription—Plant spring habit, early, short to midtall; stem white, mid-
gtrong ; spike awnless, fusiform to oblong, middense, ereet; gluomes glabrous,
white, midlong, midwide; shonlders narrow to midwide, obliqgue to square;
beaks wide, triangular, acute, 0,6 to 1.6 mm, long: apieal awns wanting to
few; kernels white, midlong, soft to semihard, ovate to elliptical, germ
asually small; crease midwlide, middeep; cheeks nsnally rounded; brush mid-
sized, midlong, E

The variety differs from Deflance In being a week to 10 days earller and in
having kernels slightly longer and more pointed.

History~Thiz is a strain of Deflance wheat recently distributed by the
Germain Seed Co,, of Log Angeles, Calif,

Digtribution—Grown in San Diego County, Calif.

COLORADD NO, G0,

Degoription.—This variety Iz similar to Early Deflance except that it has
soveral apieal awns which vary from 2 to 15 mm. long. Spikes, glumes, and
kernels of Colorado No, 60 are shown in Plate IX, 8,

History~This I8 a strain of Defianee wheat developed at the Colorado
Agricultural Experiment Station. It was first distributed about 19804 or 1910
by Prof. W, H. Olin, then of that station, The Barteldes Seed Co., of Denver,
Colo., lnter distributed the variety, recommending it for growing at altitudes
of 8,000 feet or more (§5).

Distribution,—Grown in Itlo Grande County, Colo. It is said by the Barteldes
Seed Co, to be grown in the higher elevations in Itlo Grande and Routt Counties
and in the San Luis Valley,

TOUSE.

Deseription~—Plant spring habit, midseason, midtall: stem white, slender,
weak ; spike awnless, fusiform, middense, erect to inclined: glumes glabrous,
white, midlong, narrow to midwlde; shoulders narrow, obligue to square;
beaks wide, obtuse, 0.5 to 1 mm, long; apical awns usually wanting; kernels
white, midlong, soft, ovate to nearly elliptical; germ usually small; crease
narrow to midwide, middeep; cheeks rounded; brush small, midlong,

This variety is not vigoroug, has a very weak stem, and shatters readily.
It has continued in enltivation partly as o mixtore with elub wheat which
prevents lodging, many growers stating they grow Club and Touse, Splkes,
glumes, and kernels of Touse wheat are shown in Plate X, A.

History—Touse Is an old wheat of Idaho and Utah. It was reported grown
in Utah az early ag 1870. The origin of Touse wheat 18 not definitely deter-
mined, but it is thought by the writers to be the Touzelle wheat which was
introduced by the Federal Government from Marseille, France, the record of
which was as follows:

There have been two Importations—one of 140 bushels In Augnzt, 1869, and one
of 123 bushels in January, 1870, A swall distribution was made in September,
18668, chielly through Senators and Hepresentatives in Congress (8, pp. 128-129).

Distribution of this variety by the Federal Government continued for sev-
ernl years, In the carly seventies reports of the variety were recelved from
geveral zections of the United States, It wag distributed nz a winter wheat,
and reports from the Eastern States show that it did not prove safficiently
hardy for those sections, while in California, Colorado, and Oregon the re-
ports indicated that 1t was grown successiully,
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Distribution.—Grown sparingly in Arlzona, Idaho, Montana, Nevada, Utal,

and Wyoming. ,
Synonym—White Touse, This name Is used by some growers in Utah,
Idaho, and Wyoming,
DEFIANCE,

Deseription—Plant spring hablt, midseason, tall; stem white, weak to mid-
strong: splke awnless, fugiform, middense, erect to Inclined ; ghimes glabrous,
white, midlong, narrow; shoulders narrow, oblique to square; beaks wide,
obtuse, somewhat Incurved, 1.0 mm. long: apieal awns wanting to few, 3 to 12
mm. long; kernels white, midlong, soft, 5 = o
ovate: germ usually small; crease wide,
middeep: cheels usually angular; brush
midsized, midlong.

Defiance wheat 18 variable In many of the
characters above deseribed, Indicating that
there are several different straing within the
yariety. Splkes and kernels of this wheat
are shown in Plate X, B,

Higtory—Deflance I8 the result of o cross
of White Hamburg as the male parent and
Golden Dirop as the female parent, which
wag made by Cyrus G, Pringle, in the Cham-
plain Valley, near Charlotte, Vi., in 1871,
It was first distributed in 1878 by B. 0.
Bliss & Sons, a8 Pringle’'s Defiance. It
showed three distinet types of grain, Prof,
A, B Blount took some of this wheat to the
Colorade Agrienltural Experiment Station, where he grew it during a number
of years and made ecareful selections. Three commercial varieties were devel-
oped from i, viz, Early Deflance, Colorado No. 50, and Regenerated Defianes,
Prof. A. H. Danielson, who succeeded Professor Blount at the Colorado station,
has recorded the following interesting history of the origin of Defiance wheat :

Before cloging T want to give a little résumé of the history of Colorado’s most
famous wheat. The mother of Deflance traces bhack to southern England and
was originated by F. F. Hallett, of Brighton, in the sixties. He is the man
who first used the word pedigree as applied to wheat. The mother was a de-
clded club-shaped type with pretty ved grain, somewhat soft, and Hallett called
it the Golden Drop. It was quite popular in England, but never a mounted to
much either in this country or Australin, From England it went to anada,
where o man named Pringle got it as the Canada Club, The father of Definnce
wig o Dutehman from Germany, and rather soft at that, bot white. It came
from Hamburg, from whence lots of wheat emigrated in thoze dn:-.'.?. Ilr had a
long, coarse hroad head, a big white berey, anid g rank-growing constitution with
good abllity to stand on its feet, Good old White Hamburg has long gince heen
dead and buried to cultivation, at least under that name, but was largely
grown on the Paclfic slope during the early days of cereal culture there (76).

Distribition.—Grown from spring sowlng mostly on ifrrigated land in Colo-
ridlo, Idaho, Nebraska, Nevada, New Mexico, Utah, and Wyoming, and from
fall sowing in western Oregon and southern Arizona and California. The dis-
teibution of Defiance and Regenerated Defianes wheat 1s ghown in Plgure 20,

Simonym.—Pringle’s Deflance,  As indicated nbove, this was the name under
which the varlety was first disteibuted by a seed company. In recent years the
name Defiance has been generally used,

.

Prg. 20, —0Outline map of the woestern
United States, showing the dizstri-
botlon of Defane: and Begeneratod
Drefiapee wheat In 1919, Estimated
ared, 104 400 neres.
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RINK.

Degoription—Plant spring hablt, midseason, midtall; stem white, strong;
gpike awnless, brondly fusiform, middense, inclined; glumes glabrons, yellow-
Ish white, midlong, midwide; shoulders wide, usually square ; beaks wide, noute,
curved, 1 to 1.5 mm. long ; apical awng many, 2 to 10 mm, long, occurring nearly
throughout the spike, and distinctly Incurved ; kernels white, short to midlong,
aoft, ovate, slightly humped ; germ usnally small ; erease midwide, deep; cheeks
rounded ; brush midsized, midlong to long,

This variety 18 distinet In having incurved apical awng occurring nearly
throughout the entire length of the spike, Hpikes of Rink wheat are shown in
Flate IV, Figure 4, and Plate V, Figure 2,

Hiztory—The origin of Rink wheat i8 undetermined, Tt was reported to
have been grown in Washington County, Oreg., sinee 1909,

Digtritition—Grown in Benton, Polk, Washington, and Yamhill Countles,
Oreg.

] BUNYIP.

Description.—Plant spring habit, eavly, midtall; stem white, strong; splke
awnless, oblong, dense, erect ; glumes glabrons, yvellowish white (brown striped),
midlong, midwide; shoulders midwide, oblique to square; beaks narrow to
midwide, acute, 0.5 mm, long; apical awns few, 3 to 12 mm, long; kernels
white, midlong, soft to st'_n_r_!hm'ﬂ. ovate; germ midsized; crease midwide, mid-
deep ; checks angular ; brush midlong, midsized to large.

The glumes of this variety are distinetly brown striped, which sometimes
gives the appearance of a brown-glumed variety.

Hiztory~—Bunyip is an Anstralian variety originated by William Farrer, the
well-known plant breeder of New South Wales, Australia. Its origin has been
recorded as follows:

It I3 o erosshred, produced as the result of mating two other crozsbreds,
Bymer and Mafra. together. Rymer, the mother plant, was produced as the
result of crossing Purplestraw on fo Improved Fife, the latter being a Mani-
toba variety., AMaffra was the product of King's Jubilee, mated with an
unnamed erosshred (Blount’s Lambrige % Hornhlende), Ttz pedigrens iz, there-
fore, as follows:

Blount's lI.nm'I':ri;:g » H::rn?lzlumla.

An unnamed v King'a
erogabred Jubilea,
. |
Improved File % Purplestraw. h
i ey o Maffra.
Eymer, b |
| )] : I
Bunyip.

The cross was made in 1897 and named in 10001 (788, p. 189).

Bunylp was firat Introduced into the United States (8, P, I No. 38345) in
May, 1914, by the United States Department of Agriculture (107). In 1816 a
gnmple of the variety was included in the Australian exhibit at the Panama-
Pacific Internntional Exposition at San Francisco, Calif. A part of this secd
wag obtalned, together with that of several other varieties, by the Spervy Flour

CLASSIFICATION OF AMERICAN WHEAT VARIETIES, 65

Oo. and grown on their experiment gtation near Stockton, Callf. Of several

varletleg grown, the Bunyip was selected as the most promising and was

inereased and distributed for commereial growing in California.
Distribution~Grown In San Joagoin and Stanislans Counties, Calif,

PACIFIC BLUESTEM,

Degeription.—Ilant spring habit, midseason, tall ; stem white, strong; splke
awnless, linear-oblong, dense, erect; glumes glabrous, yellowish white, some-
times becoming a light brown, mildlong, wide; shoulders wide, square to ele-
vated ; benks wide, oblong, obtuse to truncate, 0.5 to 1 mm. long; apleal awns
geveral, 8 to 200 mm, long ; kernels 1.1.r_h_i_te, midlong, soft to semihard, ovate, some-
times becoming oval: germ midsized ; crease wide, middeep; cheeks usually
angular; brush midsized, midlong,

Thiz variety can be ensily identified by its broad, square shoulders and
broad, blunt beaks, The variety is a high-yielding wheat under favorahle eli-
matic conditions, and the grain is considered above the average in quality for
brend making among the white-kerneled wheats grown in the Pacific Coast
States, Spikes, glumes, and kernels of this wheat are shown in Plate XI, A,
and a single spike in Plate VI, IPigure 5.

Higtorp~—Pacific Bluestem i2 an old wheat of the Paclfic const aren, most
commonly known ns Bluestem and White Australinn.  The variety came to
Ameriea from Australia. White Lammas was the leading wheat variety of Aus-
tralin during the earvliest years of wheat production in that country, According
to Cobb (70, p. 9), White Australian of California is Identical with White Lam-
mas of Australia. It apparently was introdueced into the United States in the
early fifties as White Australian or Australian. During the perlod from 1852
to 1866 (178, p. 176; 38, p. 188 &f, p. 686) its colture became established in Cali-
fornia under the name White Australinn., ESince that time it has remained the
principal variety grown in that State. Bluestem is the name under which the
variety became established in Washington and Oregon. According to W. P,
Chureh, of Walla Walla, Wash., the wheat known as Bloestem in that section
came from two introductions, the first from Australia in 18582 and the second
from New Zealand in 18048 The following item waos recorded concerning the
first introduction :

Most of the wheat raised in that loeality (Walla Walla Clounty) is what is
known as the Bluestem wvariety, It s an Australian wheat, introduced in this
country by Sibson, Church & Co, George Delaney was the first to sow the wheat
in this country in 1882, but W. H. Rteed, of the firm of Heed & Co., grain mer-
chants, was the first to bring it into general use (21).

Concerning the second introduetion, Mr. Church has stated that “ it consisted
of 14 sacks and contained a mixture of 10 to 15 per cent of red kernels con-
tained in bearded heads” Mr, Church stated further that the introductions
came nnder the name of Porplegtraw Tuscan, This name, however, wos never
used for the wheat in the United States, The wheat I8 not similar to the Purple-
straw Tuscan wheat of Australla, but is somewhat similar to, but not ldentical
with, the White Tugean and Sllver King varieties,

It is not known how the name * Bluestem " came to be applied to the variety,
ag it does not have the purple stem common to many varieties of wheat and is
not slmilar to any of the other five varieties grown in the United States under
that name. To distinguish this Bluestem wheat from the others it has recently
been ealled Pacific Bluestem, In Washington and Oregon the Pacific Bluestem
wheat became ag popular as the White Australian did earlier in California, and
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until recent years it has been the principal spring wheat grown in the so-called
* Inland Empire."

MMatribution—Grown as Bluestem in Arvizona, California, Coloradoe, Idaho,
Montang, New Mexico, Nevada, Oregon, Utah, and Washington. The disteibu-
tion s shown In Figure 21,

Synonyme—Australian, Bluestem, Chile, Palouse Bluestem, White Australian,
White Bluestem, White Chile, White Elliott, and White Lamimns.

As indicated above, Australian, Bluestem, White Australian, and Whita
Lammasg are old names for the variety in Anstralln and the United States,
Palouse Bluestem and White Bluestem are names which more recently came into
unge for this variety to distinguish it from other bluestem wheats in the United
States, Chile and White Chile are names
which came into use for the variety becanse
cargoes of thls wheat were received from
time to time from Chile and in part were
usged for seed. White Elliott Is a local
name used for this wheat in Douglas
County, Wash.

MEXICAN BLUESTEM.

Neseription.—Mexican  Bluestem is a
varlety similar to Pacific Bluestem, except
that it is slightly shorter and earlier and
has bronze rather than white fo yellowlzh
glumes, The glumes, however, never he-
come dark enough to be classed as brown.

History—Seed of this variety was oh-
tnined by the Washington Agricultural Iix-
periment Station  from Mexico. It was
grown at the Western Washington Experl-
ment Station, Puyallup, Wash.,, where it
proved to be the best vielding spring wheat
in a G-year experiment and wag distributed for commercial growing in the
vieinity of that station. As it differed slightly from Pacific Bluestem and was
a better vielder, a distinet name secmed necessary, and Mexican Bluestem was
used to indieate its origin and its similarity to Pacific Bluestom,

Digtribution—Grown In Grays Harbor and Plerce Counties, Wash,

Frg, 21, —0utling map of the western
United States, showing the distrl-
bution of Pacifie Bloestem wheat
in 1819, Estimated aren, 1,863,400
acres,

DART (DART'S IMPERIAL).

Deseription—DPlant spring habit, early to midsenson, midially stem white to
yellowish, strong; spike awnlesg, subelavate, middense, erect; glumes glabrous,
white, midlong, midwide; shoulders narrow to midwide, obligue to square;
beaks wide, obtuse, 1 to 2 mm. long; apical awns several, 3 to 20 nun, long;
kernels white, midlong, soft to semihard, ovate, acute ; germ small to midsized ;
Crease m'ﬂ'i_w'i{le, shallow ; cheeks rounded, brush small, midlong, collared.

History.—This is an Australlan varlety. Its origin is recorded by Hichand-
gon (158, p. 124) to be as follows:

This popular variety was orlginated by Thomas Dart, of Nhill, Victoria,
formerly of Lucindale, South Australin, and iz a =election from a purple-straw
variety. It is one of the oldest varieties in general enltivation at the prezent
time,

The earliest introduction of this wheat into the United States is thonght to
have been in 1915, when it was included In the Australian exhibit of wheats at

.l-'_i'-
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1
the Panama-Pacific International Exposition at San Francisco, Calif. At tho
close of the exposition, the Sperry Flour Co. obtained a part of the sample and
grew it at their experiment station near Stockton, Calif., where it was later
increassd and distributed for commercial growing in the State,
Distribution.—Grown in San Joaquin County, Calif,

GYPRLTM,

Deseription.—Plant spring habit, midseason, midtall; stem glancous, white,
strong; splke awnless, subelavate, middense, inclined ; glumes glabrous, white,
midlong, wide; shouliders wide, oblique to square; beaks wide, triangular,
acute, (.7 to 1.2 mim. long ; apical awns several, 5 to 15 mm. long; kernels white,
midlong, soft to semihard, ovate; germ midsized; crease midwide, middeep:
cheeks usually angular; brosh midsized, midlong,

This variety differs principally from Defiance in being shorter and in having
ghorter and broader subelavate spikes and broader glumes with squarer shonl-
ders and longer beaks, The kernels have a distinctly rough coat. Spikes,
glumes, and kernels of Gypsum are shown in Plate XI, B, and a single spike
in Plate VI, Figure 6.

History.—Gypsum 1s recorded by Carleton (58, p. 88) as of hybrid origin.
It was developed at the Colorade Agricultural Experiment Station, Fort
Colling, Colo., during the eighties, by Prof, A, I. Blount, The varlety became
known in Australin as Blount's Lambrigg (72, p, 4 61, p. 218, During recent
years, in the United States, the variety has been grown ns Colorado Special,
that name having been in use as early as 1012 on the Rexburg Bench, in south-
ern Idaho,

Digtribution.—Grown az Colorade Special in Madizon, Teton, Franklin, Fre-
mont, and Power Connties, Idaho,

Synonyme—EBlount's Lambrigg and Colorade Speclal.

BURPRISE (FRINGLE'S BURPRISE).

Deseription—Plant spring habit, late, midtall; stem slightly glaucons before
maturity, white, strong, coarse; leaves broad; spike awnless, clavate, dense,
erect; glumes glabrous, white, midlong, midwide: shoulders midwide, obligue
to square; beaks wide, obtuse, 1.0 mm. long; apical awns geveral, 8 to 15 mm.
long ; kernels white, short to midlong, soft, oval to ovate: germ small to mid-
sized § erense wide, deep; cheeks rounded to angular; brush midsized, midlong,

Thiz wheat varies somewhat from the preceding deseription.. Several dig-
tinet types have been selected from it, and many more could be, Like Drefiance,
the variety probably was not pure when first distributed. It is a high-yielding
wheat when grown under very favorable conditions and s wall adapted for
growing under irrigation,

Higtory.—Surprise wag orlginated by Cyrus G Pringle, in the Champlain
Valley, near Charlotte, Vi, in the late seventics, Concerning the origin of the
variety, Mr. Pringle wrote the Rural New Yorker as follows:

My No. 4 (thus number . :
erial) 15 8 105 Darweon. che- Glite! Chatr the one haat sefit b0 Proe. Blodat ot
in the Facific coast, and the Michigan Club, once comimon over our an'tlhvesteru
States, Under the name of Pringle's Surprise, the entire stock was sold two
or three years ago by my agent to the Commissioner of Agriculture, Le The, for
digtribution (7).

It evidently was widely distributed in several Western States in the ecightles,
It was advertized in California farm papers at that time, but with the decline
of the wheat Industry in that State the identity of the variety hecame lost. It
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later hecame known by several different names. In recent years it has been
called California Gem In that State, while In Utah., where it 18 most widely
grown, it 18 best known as California Club, although several other names hiave
been nsed, The name Pringle’s Surprise hag continued In use in Orays Harbor
County, Wash,, where it was introdoced about 1883,

Nistribution—Grown in California, Idaho, Oregon, Utah, Washington, and
Wyoming, mostly under the synonyms here recorded. The distribution i8 shown
in Flgure 22,

Synenyme—Australian Club, Bay, California Club, Callfornln Gem, Excelsior,
Golden Gate Club, Imperial Club, Pride of California, Silver Chaff, Silver Club,
Smith Club, University Gem, White Russian.

Anstralinn Club 18 the nnme under which the variety {8 grown in Lane County,
Oreg. Bay i= a nome used for the variety in Mendocing County, Calif. As stated
above, California Club Iz the pame under
which the variety is best known, partien-
larly in Utah., Although not a'elub wheat,
thig and other names ending In Club have
been used for the varlety for many yeiars,
The name Golden Gate Cluby I8 used in San
Luls Obispo County, Calif,, Imperial Club
in Bummit County, Utah, Silver Club
in Duchesne County, Utah, and Smith Club
in Lake County, Callf. In the last men-
tloned  county  the name Pride of  Call-
fornia also iz uzed for the variety.

California Gem 12 a4 name under which
the variety hos been grown and distriboted
by the Callfornin Agricnltural Experiment
Station since about 1859 (28). University
Gem has alse been ussd by the California
Agricultural  BExperiment Station, The
PG, 22, —0utline map of the west-  pame Excelsior 18 in use for the variety in

ern United States. showing the a)e Take County and Silver Chaff in Mor-

distelbution of Surprise wheat in

1010, Estimated nres, 60,000 neres, S0 and other countles of Utah, One

gnmple obfained under the Intter name
yarled in having o less elavate spike, but wags otherwise similar, White Russian
fs' a name uzed for the variety by the Washington Agrienltural Experiment
Station.

DICKLOW,

Deseription.—Dicklow differs from Surprise in having spikes slightly longer
and laxer and stems and leaves much more glaueous durlng the heading and
blossoming stages of growth., It iz a high-vielding variety under ireigation, but
will ghatter badly if allowed to become overripe before harvest, Spikes, glumes.
and kernels are shown in Plate XIT, 4.

History~—Dicklow was developed by selection and its uniformity indicntes
that it is o pure line or nearly so. The origin of this strein of Surprise wheat
has been recorded by Aleber (34, p. 20) as follows:

Mr, James Haolly, of Utah County. Utah, obtained gsome California Club wheat
from northern California and seeded it on his farm. Execllent results were ob-
tained, and he called the attentlon of hig neighbor, Mr., Richard Low, to his new
wheat. Mr, Low obtained some and grew it. He noticed that the wheat eon-

talned different types and proceeded to select the type which he liked hest. He
grew this selection for several years, and the neighbors soon began clamoring

Bul. 1074, U, 5 Dept. of Apricukbture,
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DickLow (A), REGENERATED DEFIANCE (B).

:5||‘!i'|vi'[‘\b_. fnen ='|_|'|||.:~'i||1- views, natural _\|.“\-: J.l]lllil.l"'s_ from lowoer, cantral, and upper partions of -"I"kﬂ natural
gize; kornels in three posithons and in transverss section, mognified 3 diameters. 5
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Bul. 1074, U. S. Dept. of Agriculture, PLATE XII1. for “ Diek " Low's wheat. As|the wheat became spread over that section of
Ttah, it lost its personal connecion with * Dick " Low and became known gim-

ply az Dicklow wheat,

Distribution.—Grown in Idahp, Montana, Utah, and Wyoming., It i3 most
widely grown under irrigation in southern Idaho, where it was introduced In
1912 and 1912, The distribution iz shown In Figure 28,
ad v Synonym,—Jim Holly. This name was used by some growers of DNcklow
0 e wheat when the strain was fist being distributed, but it has since largely gone
out of use,

ROBH,

U I N Deseription.—Plant spring habit, early, midiall; stem white, strong; spike

awnless, fusiforny, middense, evect; glumes glabrous, white to yellowish, mid-
. long, midwide; shoulders wide, square; beaks wide, acute, short, 0.8 mm. long,
I sometimes nearly wanting; apleal awns wantlng; kernels white, usually ghort,

€D g he.
Yoz - en ¥

hard, oval to ovate, with truneate tip; germ mid-
gized : crease midwide to wide, middeep to deep;
t cheeks angular, brush midgized, short.

C,’i \L-L11
Y170
5

The Bobs varfety 1s distinet in having no apieal
awns and very short beaks, The kernels are hand
I and have a dizgtinctly short brush. It usually is a

comparatively low-yielding varlety under favorable
conditions, but under conditions of drought often
will yield well in comparison with others. The flour
n\ from. it is wery strong, exceeding in bread-making
v I value the other white-kerneled varietles grown in
7 the United States, A spike of Bobs wheat Is shown
| in Plate IV, Figure 1. : ;
X ( Higtory—The Bobs varlety was originated by “f;m ”'mgﬁft“‘;,,ﬂifm":
William Farrer, of New South Wales, Australia, It showing the distribution
[ | is reported to be the result of o hybrid between a bar-  of Dicklow wheat in 1919,
Tey and o wheat, Such a cross was never obtalned Estimated - area, 164,600
ACTEE,
by other workers and 1= now generally consldered
A to be impossible.  Furthermore, the original progeny showed no trace of barley
L« characters, Conslderable doubt, therefore, exists ag to whether Mr. Parrer actu-
| ally obtained o cross. The origin of Bobs as recorded in Australian literature
Iz ng follows:

Bobs was produeed in 1896 as a result of mating a variety of barley, called
Nepaul or Bald Skinless barley, with a strain of Blount's Lambrigg wheat,
| which, for record purposes, wias called M, (F.), but which became known later

a2 Harly Lambrigg. As the result of the artificlal pollination effected, only one
ghrivelled grain was produced. This was planted, and very little difficulty was
experienced in fixing a variety from it. Four years later the progeny of this
cross had become fixed and was named Bobs,
- Thiz variety i really o hybrid and not o crossbred, for it iz the result of mat-
ing two distinet species, vig, a wheat and o barley, together. A crossbred is the
| result of mating two varieties of the same species together (188, p. 187).

Distribution~—Grown by experiment gtations in the Pacific Coast States and
i " commercinlly to a very small extent in San Luis Oblspo and Monterey Coun-
= ties, Calif,
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QUALITY.

— o — Dezeription.—Plant :gErlng habit, early, short to midtall; stem white, strong ;
MEW ZEALAND (A). PILCRAW (B, | gpike awnless, fusiform, middense, erect; glumes glabrous, yellowish white,
ghort, wide, eagily shattered: shonlders wide, oblique to square; beaks wide,

Bpikes, toce and side views, natural size; glumes from dower, eentral, and I [ spi
natural size; kernels in three pasitions aud in transverse section, mignifed 3 diameters. ke, acute, 0.5 mm. long: apical awns few, & to 10 mm. long; kernels white, short
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to midlong, hard, oval ; germ midsized ; crenge midwide, middeep to deep; choeks
rounded ; britgh midsized, midlong,

Cuality is a spring wheat and 18 not winter hardy when fall sown. It also
sghatters very badly in drey climates,

Historp—Cuality wheat was first distelbuted by Luther Burbank, of Santa
Ttosn, Calif, in 1918, In his catalogue of * New Standarnd Gralns ' (52) in 10818,
Mr. Burbank's first published statement concorning Quality wheat is as follows:

This season ' T offer a superior early hard white wheat suited to all climates
wherever wheat can be grown; a8 a summer wheat In the cold far northern
climates and a8 a winter crop in the United States and most wheat-growing
countrics, It is especially adapted alse to short seasons and soils and dry
climates, A superior white milling wheat which makes the best light, sweet,
nutritiong bread and pastry. Thig early, hardy " Quality' whent
which I offer {his season will not yield as much as some of the coarse macarond
whents In some worm, dry sections, but for general culture, with its unusual
hardiness and  extreme earliness, uniformity, superlor milling and bread-
making qualities, it stands alone, It most resembles in all these respects the
hard northern wheat * Prize Marquis,” but has a vitreons white berry of
quite different appearance and quality and of about the same specific gravity
as granite (52).

The seed was originally sold at 5 per pound, or $45 for 10/ pounds, 1. e., at
the rate of $270 a bushel, Concerning these extravagant clalms and prices,
Buller (&0, p. 235) has made the following comment :

BEut Mr, Burhnnk ig only just beginning his work as an introducer of new
wheats, and the writer can not help feeling that in penning his advertisement of
Cuality he allowed his enthusinsm for his new cereal to be mixed a little too
freely with his ink, . . . When Mr. Burbank tells us that Quality ., .
hag kernels with about the snme specific gravity as granite, sorely he is u{l-
dresging us in the language of hyperbole,

Digtribution—Grown experimentally and to o small extent commercially in
Californin, Montana, and Oklahoma, in 1920,

WHITE FIFE.

Deserviption—Plant gpring habit, midseason, midtall; stem white, midstrong ;
spike awnless, fusiform, middense, erect; glumes glabrous, white to yellowish,
ghort, midwide, shoulders midwide, obligue to square; beaks midwide, acute, 0.5
to 1.0 mm, long; apical awnsg few, 5 to 15 mm, long; kernels white, short to
midlong, harvd, ovate: germ midsized ; crease midwide, middeep; cheeks angular;
brush midsized, midlong. A spike of this wheat i shown in Plate IV, Figure 2,

Higtory~—White Fife is thought to be a white-kerneled geparation from the
well-known Tted Pife wheat of Canada, although its exact origin is undeter-
mined. It was grown by the Colorade Agricoltural Experiment Station in 1879
from seed obtained from Minnesota (46, p. 40). It was first grown in the
varietal experiments ot Imdian Head, Saskatchewan, Experimental FParm in
1880, where it was contlnned in the experiments until 1911, During this 23-year
period it ontyielded Red Fife by nearly 1.5 bushels per acre. The variety was
used by Dr. A, P, Baundera ag one of the parventa of erozses from which origl-
nated the varieties Huron, Perey, and Prelude. The White Fife variety was
used also by Prof, A, B Blount as a pavent stoek for several of his hybrida made
Jat the Colorado Agricultural College about 1885,

Digtribution—Grown sparingly in Polk County, Minn, Sheridan County,
MNebr,, and Richland County, N. Dak. It was reported in 1904 to have been
grown to a conglderable extent in some parts of Manitoba and the Northwest
Territories.

-
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WHITE FEDERATION,

Desoription.—Plant spring habit, early, short to midtall ; stem white, strong,
epllke awnless, oblong, middense, crect; glumes glabrous, swhite, short, wide;
shonlders wide, square; beaks navrow, acute, 0.5 mm, long; apical awns want-
ing or nearly =0; kernels white, short, semihard to hard, ovate, with truneate
tip; germ midlarge; crease midwide, middeep; cheeks rounded; brosh mid-
gized, midlong,

Thiz variety is very similap to Hard Federation, except that it has white
instead of brown glumes, The plant also iz slightly taller and the kernels are
not quite a8 hard, It has proved to be a high-vielding wheat in Californin and
Oregon.

Higtory—White Federation is of Australlan ovigin, but as far as the
writers are aware its history has oever been recorded in Australinn literature.
The following =zentence, however, indicates its orlgin:

The geed (hard kernels zelected from Federation by Mr. J. T. Pridham, from
which Hard Pederation originated) was propagated, and in 1910 the occur-
rence of white heads was noticed, and from then until 1912 distinetly white
heads were common among the brown (30, p. G84).

The name White Federatlon has been used for the wheat at the Cowra
Experiment Farm, New South Wales, Australia, sinee 1915, when a field of 3
acres of the variety was grown (1545).

It was introduced Into the United States by the United Statez Department
of Agriculture (787) in 1916 (8. P. 1. No. 42104), when 5 ounces of seed
werg presented by A, I V. Richardsgon, agricultural superintendent of the
Department of Agriculture at Melbourne, Vietoria, Austraila, It wasg first
grown in a b-foot row in the classification pursery at the Sherman County
branch station, Moro, Oreg., in 1816, Since 1918 it has been grown at the Plant-
Introduction Garden, Chico, Calif,, and because of itz high yield at that polnt
it has been Inerensed and distributed for commercial growing in Californin
(67, p. 24).

Distribution—Grown af experiment statlons in Californla, Washington,
Oregon, Idaho, and Utah and commercially in Bualte County, Callf,, in 1920;

LYNN (LYNN RUST TROOF).

Deseription—FPlant ﬂn'lng habit, midgeason, midtall fo tall; stéem white,
glauneous, strong, stout: spike awnlezs, linear-oblong, middenge, erect; glumes
glabrous, vellowizsh white, midlong, midwide; shoulders narrow to midwide,
abligue to elevated ; beaks midwide, obtuse, 1 mm. long; apical awns few, 2 to
15 mm. long: kernels white, ghort, semihard to hard, ovate; germ midsized ;
crease midwide, deep cheeks angular: bhrush mltEF.ffﬂ midlong, collared.

The variety differs from both Defianee and Surprise in having an oblong
spike and fairly hard kernels, The Lynn i rezlstant to seme forms of stem
rust under California conditions,

Higtory—Thiz variety probably is a selectlon from Deflance or Surprise.
According to R. B, Luther, Templeton, Calif., Lynn {(Lynn Rust Proof) was
firat propagated by Lynn Brothers, of Paso Robles, San Lmila Obispo County,
Calif.

Digtrivigtion—Grown  Iin San Luis Oblspo County, Calif, where it was
intreduced about 1914,

Stnonyme—Arizona No. 39, Pride of Oregon. According to W. E. Eryan,
plant breeder at the Arizona Agriculiural Experiment Statlon, “Arizona No, 39
was selected originally from a field of soft wheat grown in the Yuma Valley
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in 1812" Tt is very similar to Lynn except that the kernels are somewhat
harder. Pride of Oregon was distributed by the Murphy Seed Store, Albany,
Oreg. The varlety s very similar to Lynn and Arizong No, 89, except that
the kernels are harder than either. Both Arizona No, 89 and Pride of Oregon
have the rost resistance of Lynn.

REGENERATED DEFIANCE,

Desoription—Plant spring habit, late, midtall to tall: stem glaucous when
green; white, strong; spile awnless, linear-oblong, middense, erect: glumes
glabrous, white, midlong, narrow : shoulders narrow, obligne to square; beaks
narrow, triangular, acate, 0.8 to 1.5 mm, long; apical awns wanting to few,
3 to 10 mm, long; kernels white, short, hard, broadly oval to ovate; germ mid-
sized ; crease wide, deep: checks usually angular; brosh midsized, midlong,
sometimes collared.,

This varlety differs from Deflance in being later and taller and in having
a longer and broader spike and a shorter and harder kernel, The kernel
differs from Dicklow in belng shorter and harder and in having a deeper crense,
Spikes, glumes, and kernels of this variety are shown in Plate XII; B, and o
gingle spike in Plate VI, Figure 4. -

Hiztory—This is one of several selections of Defiance wheat made by Prof.
A. I Blount at the Colorado Agricultural Experiment Station. Tn 1808, Prof.
A. H. Danielson found this particular selection in a bottle marked Defiance,
which Professor Blount had left some 12 years previous. He planted all
of the seed found, about 50 kernels, but only 3 produced seed. This seed
was grown and further zelocted and inereased until 1907, when it was distrib-
uted as “ Regenerated Deflance.'

Distribution,—Grown mostly under irelgation in Colorado, South Dakoia,
Idaho, Montana, New Mexico, Nebraska, and Wyoming. The distribution of this
strain of Defiance can not be separated from Defiance it=elf, so0 the distribution
of both are shown in Figure 20,

NEW ZEALAND,

Degeription—~Plant spring habit, mid2eason, midtall to tall: stem white,
strong; splke awnless, linear-oblong, middense, Inelined ; glumes glabrons,
white, midlong, narrow ; shoulders narrow, wanting to oblique; beaks midwide,
obtuse, 0.5 to 1 mm. long; apleal awns foew, 8 to 30 mm. long: kernels white,
midlong to long, soft, ovate; germ midsized: crease midwide, middeep; checks
rounded ; brush midsized, midlong.

This variety is very similar to Pacifie Bluestem, hut differs principally in
having a longer and laxer spike, narrower shoulders, and larger kernols,
Splkes, glumes, and kernelz of this wheat are shown in Plate XTIIT, A,

History.—The origin of New Zealand wheat is undetermined. It i3 possibly
the Blé de Zélande wheat of France, described by Heuzé (112, p. 7).  Ace-
cording to J. H. Wittuer, county agent, Vernal, Utah, New Henland wheat wias
Introduced into Ttak about 1880, where it has been Erown sparingly until the
present time,

Distribution—Grown in 5 counties in Idaho and 11 eonnties in Utah.

Synonyme—Ninety-Day and Ruby, These names aro recorded as saynonyms
for the varlety by Stewart (186, p. 166, Ninety-Day being usged in Salt Lake
County and Ituby in Sanpete County, Utah,

PILCRAW (PILCRAW ENORMOUS).

Deseription.—Plant spring habit, midseason, midtall, stem white, strong ;
spike awnless, clavate, dense, erect; glumes glabrous, white to yellowish, short,
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wide; shoulders midwlde to wide, square to elevated; beaks narrow, neube,
0.5 to 1.0 mm. long; apical awns several, 8 to 40 mm. long; kernels white,
midlong to long, soff, ovate, distinctly humped ; germ midsized: crease mid-
wide, middeep to deep, pitied; cheels rounded ; brush large, midlong to long.

This wariety is quite similar to Surprise, but differs principally in heing
earlier and shorter and in having more numerous and longer apical awns and
lnrger and humped kernels. Spikes, glumes, and kernels of this wheat are
shown in Plate XIIT, B,

History—Hugh A. Crawford, Napa, Calif., obtained thiz variety from a
neighbor who said he had notleed an unusual stool of wheat Near an un-
frequented road and who ent it when vipe and started experimenting with it.
Mr. Orawford bought the original seed in 1918 and increased it until in 1917
he had 860 acres growing at Winters, Calif, He named it Plleraw Enormous
and distributed it,

Distribution,—Grown in Napa and Sacramento Counties, Calif,

RICE.

Deseription.—Plant winter habit, early, midtall; stem white, midstrong ;
gpike awnless, fusiform, dense, erect: glumes glabrous, white, short, midwide
shoulders midwide to wide, oblique to square; beaks nearly wanting; apleal
awns wanting to few, 1 to 10 mm. long; kernels pale red, short to midlong, soft,
ovate; germ small to midsized ; crease midwlde, shal-
low to middeep; cheeks angular; brush midsized,
midlong,

Thiz variety is very similar to Zimmerman, but
differs principally in having a more fusiform al-
thongh denser spike, wider shoulder, and longer
beaks and apieal awns, The kernels also are harder.
Fri, 24, —0Outling map of a  SPikes, glumes, and kernels of Rice wheat are shown

portion of the east-central  in Plate XIV, A,

Unlted Btates, showlng the ' History —The origin of Rice wheat is undeter-

:’;“tl';'i’;m';:;f‘f:::d“:gt mined, although it is known to be an old variety in

30,000 nores, " the United States. In 1883 it was first reported as a

“new varlety tested by M. B, P., Mount Pleasant,
Ontarlo County, N. ¥." (150, . 657}, and it also was mentioned in that year by
€. 8. Plumb (153, p. 810) in a paper entitled “The Wheats of the World,” read
at the Batavian Institute,

Digtribution.—Grown in Arkansag, Georgia, Kentucky, North Carolina, Ten-
nessee, Virginia, and West Virginia. The distribution 1s shown In Figure 24,

Synonyma—Early Rice, Red Rice, White Ttice, These are names used for
the variety by growers in one or another of the States named,

MINHARDI,

Deseription.—Plant winter habit, midseason, midtall: stem white, slender,
strong; spike awnless, fusiform, mididense, erect: glumes glabrous, white, mid-
long, narvow ; shoulders narrow, wanting to oblique; beaks wide, obtuse, 1 mm,
long; apical awns severnl, occurring on upper third of spike, usually in-
curved, 2 to 15 mm. long: kernels rexd, short to midlong, soft to somihard,
ovate; germ small; crease midwide, middeep; cheeks usually rounded ; hrush
midsized, midlong. This is one of the most winter hardy wheats grown in
Ameriea.

History—The Minhardl was originated at the Minnesota Agricultural Hx-
periment Station. It is ome of the progeny of g cross made between Odessa
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(female) and Turkey (male) in 1902, when Prof, W. M, Hays was In charge of
the plant breeding. Several selections from this cross grown in 18915 showed
unusual promise for winter bardiness, and, after further experiments reported
by Hayes and Garber (106, p. 17-28), the most hardy strain (Minn, No. 1505)
was named Minhardi and distributed,

Distribution—Grown at experiment stations in the Great Plains area and
commercially in Minnesota in 1920,

Synongme—Minnezota No, 1505, This iz the Minpesota accession number
under which Minhardi was known and grown until it was named,

LOFTHOTISEL

DNeseription—~Plant winter habit, midzeason, midtall; stem white, mid-
strong; splke awnless, fusiform, middense, inclined; glumes glabrous, white,
midlong, midwide; shoulders wanting to narrvow, oblique; beaks wide, obtuse,
1 mm. long; apical awns several, 5 to 80 mm, long; kernels red, midlong, soft,
ovate; germ small; erease midwide, middeep; cheeks usually angular; brush
small, midlong,

There is some confusion as to the identity of this variety. It frequently
has been referred to as white kerneled and often is confused with the Kofod
variety,

History~—A wheat by the name of Lofthouse hag been grown in Ttah since
about 184, The sample from which were grown the plants described above
was obtained by the Nephl, Utah, substation from the State station at Logan,
Utah, in 1804, The orlgin of the variety can not be accurately traced, and
econgiderable confusion exists a8 to whether the variety originally was a white-
kerneled or red-Kerneled wheat. According to Prof, J. B. Nelzon, now of the
Montana Agricultural Experiment Station, the variety became established in
Utah from seed distributed by a Mr. Lofthouse, a farmer at Paradise, Utah,
about 16 miles gouth of Logan, Professor Nelson states that in 1808 or 1804,
in a conversation with Mr, Lofthouse regarding the best varvieties of wheat
for dry farming, he was told that Mr, Lofthouze had recelved a sample of
goft white winter wheat from the United States Department of Agriculture
a year or two previously, which promised to produce large yields and was o
good milling wheat., He etated that he had sofficient seed on hand at that
time to sow 8 good acreage, that he was going to sell it to the dry farmers
at market value, and that he had named the wheat Lofthouse, The swheat
wag hardy, standing the winter better than other varieties, and soon became
the most extensively grown winter wheat in northern Utah and sonthern
Idaho. While the above statement shows that the wheat orlginally was white
kerneled, the wheat grown at Nephi, Utah, since 1904 i8 red kerneled.

Digtribution—Grown In Bannock, Cassia, and Franklin Counties, Idaho,
and Boxelder, Cache, Sevier, and Washington Counties, Utah, Part of this
distribution was reported as white kerneled.

Eynongms—Winter La Salle, Winter Nellis, Winter La Salle 8 o name used
as o synonym for Lofthouse wheat in Utah. It 12 thought to be the name
under which the wheat Inter named Lofthouse was sent to Utah by the
United States Department of Agriculture. The writers, however, are without
a history of the origin or distribution of this wheat. Winter Nellis is also
a name commonly uzed for Lofthouse wheat in Utah,

RIG FRAME,

Desoription—Plant winter habit, midseason, midtall ; stem white, midstrong:
sDike awnless, Toslform, middense, inclined; glumes glabrous, white, midlong,
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midwide; shoulders midwide, oblique to square; beaks midwide, obtuse, 0.5
mm. long; apical awns several, often Incurving on upper third of spike, 8 to
20 mm, long; kernels red, midlong, soft, ovate to oval: germ small: crease
midwide, middeep; cheeks rounded ; brush midsized ; midlong,

Higtory—The origin of this wheat is undetermined. It is recorded by
Carleton’ (58, p. 44) as a wheat of American origin. It was an important
variety in Nebraska in the ninetles, but now has practically disappeared from
cultivation,

Digtribution—Grown In Butler County, Nebr,

BUFFUM NO. 17.

Degeription.—Plant winter habit, hardy, late, midtall; stem white, mid-
strong; splke awnless, Inear-fusiform, middense to lax, inclined: glumes
glabrous, white to yellowish, long, narrow; shoulders wanting to narrow,
obligue; beaks wide, obtuse, 1 mm. long; apical awns several, 3 to 30 mm.
long; kernels, red, short to midlong, soft to semihard, ovate; germ small;

. erease midwide, middeep; cheeks usually rounded; brush midsized to large,

long,

This variety has nnusual winter hardiness. Its spikes, glumes, and kernels
are illustrated in Plate XIV, B.

History—It originated from the selection of a single plant having an awn-
less splke, found in o field of Turkey wheat by B. €. Buffum, of Worland,
Wyo. BSeed of this selection was Increased and was distvibuted commerclally
by Mr., Buffum under the above nome in 1912, In an unpublished article on
thizs wheat, dated May 20, 1915, and presented at the cereal conference, Berke-
ley, Calif,, in June, 1915, the origin of the variety is glven by Mr. Buffum as
follows:*

The dlscovery of a beardless mutant was not premeditated. . . . Ocea-
sional reversions In large fields to the bearded Kharkof type and some of the

second-generation variations from erosses with No. 17 definitely prove its origin
to be that stated, n mutant of Turkey Hed.

Distribution—Grown in Sheridan and Washakie Counties, Wyo.
LEAP (LEAT'E PROLIFIC).

Deseription—TPlant winter habit, early, midtall; stem white, midstrong:
spike awnless, fusiform, middense fo lax, inclined to nodding ; glumes glabrous,
yellowish white, midlong, midwide, enszily deciduons; shoulders midwlide, ob-
lique to square; beaks wide, acate, 0.5 mm. long: apical awns few, 8 to 10
mm. long; kernels red, midlong, soft. ovate; germ small; erease midwide to
wide, middeep; cheeks usudally angular; brush small, midlong, Spikes, gluomes,
and kernels of Leap wheat are shown in Plate XV, 4.

History.—The variety is reported to have originated from a single plant
found in a fleld of Mediterranean by the oldest son of J. 8. Leap, of Virginia,
From the five heads gathered in 1001, Mr. Leap increased the wheat until
1905, when he thrashed 190 bushels grown from 10 bushels of seed. T. W.
Woord & Sons, seedsmen, of Richmond, Va., first distributed the varlety as
Leap's Prolifie. General distribution of the wheat started about 1907, and
it since has become very popular (187, p. 44).

8 Buffum, B. C., Buffum's No, 17, Paper at Cereal Conference, June, 1915 Unpub-
Hahed.
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Distribulion—Grown as Leap's Prolific in Alabama, Connecticut, Delaware,
Georgia, Illincis, Indiana, Kentucky, Maryland, Missourl, New Jersey, New
York, North Carolina, Ohio, Pennsylvania, SBouth Carolina, Tennessee, Virginia,
and West Virginia. The distribution is shown in Figure 25.

Synongme—Hastings  Prolifie, Woods Prolifie, and Woolf, Hastings IPro-
lifie is o name used for Leap wheat in Alabama, Georgia, and South Caroling.
Woods Prolifie 1s used for the variety in Tennessee and Virginia, These names
probably are derived from the names of the seed firms selling it. Woolf is
a name used for the Leap variety in Muhlenberg County, Ky.

ORTARIO WONDER.

Description—DPlant wintep habit, midseason, midtall to tallj stem white,
midstrong: spike awnless, fusiform, middense, nodding; glumes glabrous,
white, midlong, narrew; shoulders wanting to narrow, obligue to rounded ;
peaks wide, obtuse, 1.0 mm. long; apleal awng few, & to 10 mm, long; kernels

pale red, midlong, soft, ovate; germ small to midsized; crease midwide, mid-

deep: cheeks angular to rounded ; brush midsized, midlong,

History.—This is a Canadlan variety of undetermined origin, The variety
was grown in the United States by the
Ohio Agricultural Experiment Statlon as
enrly as 1888 (113, p. 28).

Digtribution.—=S0 far a8 konown this
variety 18 grown only experimentally in the
United States, although It is commercially
grown In Ontario.

EIMMERMAN.

Deseription—Plant winter habit, ecarly,
midtall ; stem white, strong; spikes awn-
less, oblong-fusiform, middense, erect to in-
Fro, 26.—0Outline map of a portlen of clined ; glumes glabrous, white, short, miid-

the eagtern United States, showing wide; shoulders midwide, obliqgue to

thi ﬂ[ﬁtf]'lmliou of Leap wheat In suare ; beaks wide, obtuse, 0.5 mm. long:

1019, 5TPatimated ares, 515,400 acred: apleal awns few, 3 to 10 mm. long; kernels
pale red, usually short, soft, ovate; germ small to midsized; crease midwide,
middeep: cheeks rounded; brush small, midlong.

This variety is quite similar to Fultz, but differs prineipally in being slightly
enrlier and having white straw and a smaller kernel,

History—Zimmerman is reported to have been originated about 1837 near
Frederick, Md., by Henry Zimmerman, who noticed three heads of singular
appearance near the edge of one of hiz wheat flelds. They were saved, the
seed sown and inereased, and at the end of the sixth year he had over G0
hushels; In the seventh year the wheat was sold to the publie (118). The
kernel is deseribed as “of a rich yellow.” This might indicate that it was
a white-kerneled wheat, From 1847 to 1850 the name “ Zimmerman " wis ap-
plied in literature to both a white and a red wheat. References to red-kerneled
Zimmerman wheat in the fifties show it was quite widely grown in Maryland,
Virginia, and Pennsylvania, and by the early nineties it was an important
wheat in eastern Kansas, where it is still grown,

Distribution.—Grown sparingly in eastern Kansas and in Missourl,
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WALKER,

Description.—Plant winter habit, early to midseason, midtall to tall; stem
white, strong: splke awnless, oblong-fusiform, middense, inelined; glumes
glabrous, white, short, wide; shoulders midwide to wide, obligue to square;
beaks wide, obtuse, 0.5 mm. long; apical awns few, & to 10 mm. long; kernels
pale red, midsized, soft, ovate; germ midsized; crease midwide, middeep;
cheeks ronnded; brush small, midlong.

Walker differs from Zimmerman in being slightly later and taller and has
a more inclined spike, wider glumes, and larger kernels and germ, Spikes,
glumes, and kernels of the Walker wheat are shown in Plate XY, B.

History—The origin of Walker is undetermined, It is known to be an old
varlety of the eastern United States and was being replaced by Tappahannock
in Jackson County, N, ¢, In 1871 (8, p. 151}, :

Distribution—Grown in Arkanszas, Illinois, Kentucky, Missouri, Oklahoma,
Tennessee, and Texas. This distribution is shown in Figure 26,

HARVEST QUEEN,

Degoription—Plant winter habit, midseason, tall; stem white, strong; spike
awnless, ohlong, densge, erect to inclined ; glumes glabrous, white, midlong, mid.
wide; shoulders wide, ohlique to square;
beaks wide, obtuse, 0.5 mm. long; apical
awns few, 3 to 10 mm. long; kernels duoll
red, midlong, =oft, ovate; germ midsized;
creage midwide to wide, middeep; cheeks
rounded ; brush midsized, midlong,

This variety is distinct in having tall,
bright, strong steaw and a thick oblong
spike. Splkes, glumes, and kernels of this
varlety are shown in Plate XVI, A,

History.—The name Harvest Queen wid
used early for a white wheat, but this use
apparently has been discontinued, The TFig, 26—0Outlne map of the south.
earlier names under which the wheat de-  castern United Biates. showlng

the distribution of Walker wheat
seribed above was known were Black Sea, in 1010, Estimoted hres, 24,300
Oregon IRed, and Red Cross. The pame ACres,
Harvest Queen is claimed by 1. 8. Marshall,”
of De SBoto, Kans., to have been applied to the varlety by him, He selected a
tall promising stool of the wheat from some other vaviety in 1895, inereaged it
in 1896, and named it In 1897, Mp, Marshall stated that he selected the name
Harvest Queen, because he thought he had a better wheat than Harvest King,
which wag then being widely advertized by the J. A, Everitt Seed Co., of Indian-
apolis, Ind, For several years he and his father, Conrvad Marshall, continued to
select the variety. Most of the Harvest Queen grown in Johingon County, Kang.,
and vieinlty apparently is from seed originally distributed from the Marshall
farm, Harvest Queen wheat was advertised and distributed by the Barteldes
Sped Co., of Lawrenee, Kang, nod by the J. A, Everitt Seed Co., of Indianapolis,
Ind. The latter firm (89) claim to have distributed it first in 1896, which
gearcoly conlid be possible 1f Mr, Marshall ig correct in his dates.

* Interview by J. A. Clark, 8 C, Balmon, and C. E, Graves, on June 6, 1021,
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Distribution—Grown as Harvest Queen in Arkansas, Illinois, Indlana, Kan- |
gag, Michigan, Mizsouri, Ohio, Oklahoma, Pennsylvanin, Tennessee, West Yir-
ginia, and under the synonymousnames in Iowa and Nebraska,  Figare 27 shows
the distribution of the variety.

Synongms—Black Sea, Canadian, Canadian Fife, Imported Scotch, Italian -i. "
Wonder, Kansag Queen, May OQueen, New 100, Oregon Red, Praivie Queen, \ =
Prizetaker, Red Cross, Salzer's Prizetaker, Virginia Reel, and Winter Queen, '

Black Sea is a name used for the variety in Doniphan County, Kans, where
it has been grown under that name for eight years. Black Sea was an im- |
portant winter wheat in Wisconsin in 1849 (62, p. 206). This name also has -
long been nsed in the United States for a bearded spring wheat. Canadian |
and Capadian Fife are names used for the variety in Marion County, Mo.

Imported Seotch grown in Web-
ster Clounty, Mo, apparently is
Huarvest Queen, Concerning this
¢ 9. ,uﬁ : :;Eent,q ;]ﬂ.tfélﬂ':ﬂaton. ?l‘ Seymonr,
stk n corvespondence
Hrya-sral, : i : e with the Office of Cereal Investi-
: 5 ot gations as follows:
-{; 21 .l"_? PR, A ! I got thls wheat on the farm
of Milton, near Leuchars, Fife
Jounty, Beotland in 1910, A Mr.
Thompson  was  tenant  there,
1 Just brought about one handfol
in my pocket. I was told that it

wns  first-prize wheat at the
Roval Show in 1908,

P
YEL- LA

iy

Fig., 27 ~—0utline map of a portlon of the United
Biates, showing the distribotlon of Harvest |
Queen wheat In 1910, Eatimated area, 1,007, Ttalian Wonder I8 a name used
Gt 1l - for the variety in Cowley County, |

Kang, Concerning this wheat, ¢, M. Wallls, of Winfield, Kang, wrote the [

Office of Cereal Investigations the following Information : [
About 10 vears ago Tomm Isnagle fonmnd scattering heads of exceedingly large

and well-developed berry. He went through and selected them and planted the

geed. He got such good results he continued nntil he raised enough to seed
hizs farm and called it Italian Wonder; then began to sell sead.

Kansas Queen, May Queen, Prairle Queen, and Winter (ueen are names
used for the Harvest Queen variety in several counties in northeastern Kansas.
There iz conslderable confusion in the name May, a8 it ig applied to several
varleties, May Queen, therefore, shonld not be confused with Red May and
Little May, New 100 i8 a designation used for Harvest Queen wheat in
Howard County, Mo, Oregon Red iz an old name for the variety and is still
used in Cowley County, Kans, and Grant and Payne Countles, Oklahoma,

Red Cross iz the name under which the above-described wheat has beéen grown
in Illinois, Indiana, Towa, Kansas, Michigan, Missouri, and Nebraska, Tho
name has been commonly uged for the Harvest Queen variety in Missouri for
o5 years or more, Its origin iz undetermined, It undoubledly is an earlier
name for the variety than Harvest Queen, but g8 the name ed Cross has been =
applied to other varieties and as this variety has become so well known as
Harvest Queen, the latter name is nsed here, > | |

Prizetaker and Salzer’s Prizetaker are names under which the Harvest Queen — — E— — =
variety i8 grown in Illineis and neighboring States, although the name was | HARVEST QUEEM (A). PROSPERITY (B).

used by the John A, Salzer Beed Co, of La Crogse, Wis, for the Goldcoin Bpikes, face and side views, natural size; glames from lower, contral, and upper portions of spike,
varlety, | natural size; kernels in three positions and in transverse section, magnified 3 diameters.

a3 Walwl
ke cxs




e R PLATE XVII. CLASSIFICATION OF AMERICAN WHEAT VARIETIES, it}

L]
E ] Virginian Reel 15 a name used for Harvest Queen wheat in Douglas County,
Kang, where, according to H. A, Colles, of Sibley, Kans, it has been grown
for 20 years.
PROSPERITY (AMERICAN BRONZE).

f— } Deseription.—Plant winter habit, midseason, midtall; stem glaneons when
green, white, strong, coarse; gpike awnless, linear-oblong, broad, middense,
nodding; glumes glabrous, white, midlong, wide; shoulders wide, obligue to
square; beaks wide, obtuse, 1 mm, long; apleal awns few, 3 to 10 mm. long;
kernels red, midlong, soft, ovate; germ midsized ; crease wide, deep; cheeks
angular; brosh midgized, midlong.

This variety 1s marked by its broad, nodding spike and the very glancous
appearance of the entire plant while immature, Plate XVI, B, shows spikes,
glumes, and kernels of this varlety.

History—It was originated by A. N. Jones, of Mewark, Wayne County, N. ¥.

"‘) heg o Mr. Jones fivst called it No. 8 but later
named it Ameriean Bronze It was first
(8t~ ERE advertised and distributed In 1890 by

Peter Henderson & Co., seedsmen, of New

York Clty, and was sald by them to be the
- result of a cross hetween Martin Amber
and Fultz (110). The name Prosperity
enme Into use for the varlety about 1805
(27). The origin of this name is unide-
termined, but the variety is now grown
maore widely as Prosperity than as Ameri-

p L can Bronge, and as the former is a more ——
degirable name it 18 here used. Frg, 28, —0utling map of a portlon of
Distribution.—Grown as Progperity in ;’I""nw!““'tl'i"'mgi‘::r“‘-:;“‘-“" 1_3'['1'“‘*
; ; I ng hix B ntion o *rog-
Indiana, Michigan, Missourl, Ohio, and pority wheat in 1010, Estimated
Pennsylvania, and under its original name, arca, 40,000 neres,

Ameriean Bronze, in Michligan, New York,
Ohlo, and Pennsylvania. The distribution of this varlety is shown In Flgure 28,
Symonyms~—Duteh, Hundred Mark, International No. 8, Invineible, MMichi-
gan Red, No Name, No. 8, Red Vietory, Silver Chaff, Twentieth Century, and
winn's Golden. The name Dutch is used for the varlety in Clape Glrardean
and Scott Counties, Mo, In correspondence with the Office of Cereal Investiga-
tions, W. J. Meyer, of Cape Girardeau, Mo., stated:
Duteh wheat was introduced into that county from Seott County, Mo, about
four or flve years ago and i now more extensively grown tham any other
| variety, and 18 known also as * No-Name " wheat, : ’
g L Hundred Mark is a name used for the variety in Adams County, Ind., Hock-
jng and Holmes Countles, Ohlo, Calhoun County, Mich., and Westmoreland
County, Pa. International No. 8 is the name under which the wheat was dig-

) Yos ho

o iy Lrg tributed by the International Seed Co., Rochester, N. ¥. The variety is still
& . grown under this name in Cass County, Mich., and in several counties in New
York. Invineible is a name used as a synonym for American Bronze since
L_ . - - about 1805, The orlgin of the name iz undetermined. It was reported in 1919
e — d from Blair County, Fa. Michigan Red is a name used for the variety in Lorain
REn Buiatal tay. G County, Ohlo, for 10 years or more. No, 8 is the designation originally glven
Bk, e ul_lli sicle viows, natural size; glomes 0 HIWET, 1, aund - il & 2
natural size; kernels in throo [nu:iilimfs u:llrj|in1ur:1||1:::'-:‘;:4.-‘:u:r~|:|lﬂ:lll. Il:::.u.l:_lllil:ll;tl':l s-nillri?lhrl:iﬂ!:mkﬂj 1 Printed letterheads of Mr. Jones
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=
the wheat by Mr, Jones, that being its trial-bed number, and later used by him
a8 o synonym for American Bronze, IRed Vietory 15 o name applied to Pros-
perity by J. B, Barton, Otsego, Mich, who states that it constitutes 60 per cent
of the wheat being grown near Otsego, Allegan Connty, Mich, He wrote the
Office of Cereal Investigations concerning it as follows:

I bought the seed four years ago and the farmer brought 1t te this locallty from
about 45 miles north of me, The man I got it of did not know what 1t was, and
the man he got it from did not know. Before it matured the first crop for me
I thought It was Fults, but as it matored I thought not, 50 I sent six hoads to
Lansing to the Michigan Agricultural College, and asked them to name it. They
wrote me it was not Fultz, nor did it belong to the Fultz family, and T had
a mighty good wheat, and I could nanre it Just ng well as they conld. I sold alt
my 1818 erop for seed and, it being in the midst of the Great War, I gave it the
name of Red Victory, . :

Silver Chafl is a name used for the Prosperity variety in New York aml other
Eastern States,  As the name also is used for Martin wheat In this gecetion the
distribution of the two varieties under this name is confused. Twentieth Cen-
tury iz 4 name used for Prozperity in Monroe County, Ohio, where It constitutes
about 25 per cent of the wheat grown In the vieinity of Kuhn, Zinn's Golder is
uged for Prosperity wheat in Barbour, Braxton, and Upshur Countles, W. V.
Coneerning the origin of the name, B, O, Rodibough, of Hall, W. Va., has written
as Tollows :

It seems to have originated in Barbour Connty, W, Va., on the farm of 2 man

by the name of Zinm, and has been grown in this locality guite extensively for
about 15 years.

FORWARD,

Deseription—This variely has not been grown by the writers. Spike samples
Turnished by Dir. M. H. Love show that 1t is somewhat similar to Prosperity, but
differs in having slightly narrower and more nearly fusiform spikes and in-
curyed apical awns,

Higtory—Forward was originated by the plant-breeding department of the
Cornell University Agricultural Experiment Station, Ithaca, N, Y., in cooperation
with the Office of Cereal Investigntions, United States Department of Agricul-
ture. During the experlmental stages it was known a8 Cornell Selection 128-32.
Concerning the variety, Dr, Love, who Is in charge of the cooperative experi-
ments at Cornell, has written as follows:

The Forward s a white chaff, beardless, red-kerneled wheat selected out of
a commercial lot of Fuleaster and under test has proved to be winter hardy
and a good yielder, It has outyielded Fuleaster and bids falr to be one of our
best red-kerneled sorts.

Digtribution.—Forward was first distributed for commercial growing in New

York dn the fall of 1920,
EQU.\RHE“‘:.\IJ,

Degeription—Plant winter hahit, late, tall; stem white, conrse, strong; spike
awnless, linear-clavate, middense, erect to inclined; glumes glabrous, white,
midlong, wide; shoulders midwide, oblique to square; keel incurved above:
beaks wide, obtuse, 1 mm. long; apical awns few, 1 to 10 mm. long: kernels
red, midlong, soff, ovate, sometimes broadly ovate; germ small to mldsized ;
crease wide, deep; cheeks usnally rounded; brush midsized, midlong to long.

Thiz and the similar varietics, Red Russian and Sol, are distinet in being very
late-maturing winter wheats and In having a very dense clavate spike and strong
gtraw. They are adapted for growing only in mild humid seetions, Their mill-

# Correspondence of the Office of Cereal Investigntions, dated Mar. 10, 1021,
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ing value Is inferior to that of most goft red winter wheat varieties grown in
the United States.

History.~—Thiz iz an old English varlety of undetermined origin, It is either
one of geveral different Squarehead types or the pavent of the several types re-
cently developed in England and Sweden. Its eultivation in the United States
under the name Sguarehead or English Squarehend 18 known to date only
from 1908, when the above-deseribed wheat was brought from England by It
Clanfield, of Ballston, Oreg,

Digtribution—Grown as English Squarehead in Polk County, Oreg.

Synonyme—EBig English, Clanfield, and English Squarchead. Biz English
and Clanfield were reported by Hyslop (126, p. 674) as names uged for Square-
head wheat in Oregon. English Squarehead is used to indicate that the variety
came from England.

RED RUSSIAN.

Deseription.—This variety differs from Squarehead only in being of shorler
stature and in having o denser and more clavate spike,  Spikes, glimes, and
kernels of Red Russian are shown in Plate XVII, A,

History~This variety undoubtedly is of English origin and s, or I8 derived
from, the old Sgquarehend wheat., The origin of the variety, however, is unde-
termined, The name Red Russinn seems to be nsed for the variety only in the
Pacliic Northwest sectlon of the Unlted States, The variety was introduced
into the Palouse sectlon of Washington about 1880 and
has always been best known there under the name Red
Russian (83, p. 5).

Prgtribution—CGrown in Idaho, Montana, Oregon, and
Washington., This distribution g shown in Figure 20,

Synongme—Australian Club; Barly Sunrise, Square-
head, German Red, Montana Deal, and Red Walla.

Aungtrallan Club iz used a8 a synonym for Red Russian
in Lewis County, Wash. REarly Sunrise and German
Ited are names which, according to Prof. G It HysloD,  wost, showing the dis-
of the Oregon Agricultural College, have been used for tribation of Red Rus-
ed Russian wheat in the State of Oregon, gian wheat In 1019,

1 : i Estimated arvea, 1064,

Squareliead is o name used for Red Rossian wheat by e
experiment station agronomists to assoclate the wheat
with the old and well-known Squarchead wheat of Hngland, which it very
clogely resembles. Montana Deal 18 a name reported by J, W, Little, of Nezperce,
Lewis County, Idaho, to be used as a synonym for Red Russian, Red Walla 1s a
name sometimes used for the Red Russian varlety in the Pacific Northwest, as
it is the name of the subelass in which graln of the varlety 18 marketed when sold
under the United States Oficlal Grain Standards.

Fui, 20, — Outling map
of the Pacific North-

BOL.,

Desoription,—The Sol varlety differs only slightly from Red Ruoesian, bug
has a =lightly less clavate splke and longer and wider leaves, which are of a
darker green shade.

History—It was oviginated at the Svalef Plant-Breeding Station, Svaloef,
Sweden, nnd it 18 gald to have been derived from natural erossing, the parents
probably belng Swedish Island and English Stand-Up (85, p. 18). 1t was first
put on the market by the Svalof Seed-Breeding Assoclation in 1811, 1In the
United States the varlety was distributed as Sun by Charles H. Lilly & Co.,
seedsmen, of Seattle, Wash,

05539 —22—RBull. 1074—4
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Digtribution.—Grown a8 Sun in Plerce and San Juan Countles, Wash., and
Sonoma County, Calif,

synonn.—sun.  Thig is the Hoglish translation of the Swedish name Sol
and is sometimes used for the variety,

OAKLEY (EXTEA EARLY OAKLEY).

Deseription.—Flant winter Labit, early, midtall: stem faintly purple, mid-
strong; epike awnless, fusiform, middense, erect; glumes glabrong, white, mid-
long, midwlide; shoulders midwide, oblique to square; benks wide, obtuse, 0.5
mim, long ; apieal awns few, 2 to 15 mm, long ; kernels red, midlong, soft, ovate :
germ nidsized ; erease mldwlde, middeep; cheeks rounded to angular: hrush
midsized, midlong,

Oakley differs from Fultz in being earlier and having 0 more erect aplke.

Hisgtory—The orlgin of Oakley (Extra BEarly Oaklex) is undetermined, Tha
variety wns grown by the Kentucky Agricultural Experiment Station as early
as 1801 (84, p. 112), It was reported to have been in high favor in Kentuclky
in the late ninetles and always rated well by millers,

Distribution—Grown in Cleveland County, N, C.

Synonpms—Harly Oakley, and Norwood or Neverfall, The latter names are
used for Oakley wheat in Chatham County, N. O,

WYANDOTTE (WYANIOTTE RED).

Deseription~Plant winter habit, early to midseason, midtall to tall; stem
purple, midstrong; spike awnless, fusiform, middense, inclined to nodding ;
glumes glabrous, white, short, wide: shoulders midwide to wide, ohligue to
square ; beaks narrow, obtuse, 0.5 mm. long ; apical awns few, 1 to 15 mm, long :
kernels pale red, usually short, soft, ovate; germ midsized ; crease midwide to
wide, shallow, middeep; cheeks angular; brush midsized, midlong.

Wyandotte differs from Fultz in being glightly earlier and shorter and in
having a slightly shorter and more fusiform spike,

History—The origin of Wyandotte (Wyandotte Red) is undetermined, It
wits grown by the Ohlo Agricultural Hxperiment Station ag early as 1886 from
sepd obtoined from T, Balliet, of Nevada, Ohlo (80, p. 20, 23). Seed of the
variety was obtained by the Rural New Yorker in 1888 from J. A, Foote, of
Crawfordsville, Ind., who grew the variety for the first time in 1857 (22, p. OOL).

Digtribution—Grown in Wayne County, Ohlo.

FLINT.

Deseription—Plant winter habit, early to mideeason, midtall: stem purple,
midlong ; spike awnless, oblong, dense, erect glumes, glabrous, white, midlong,
midwide; shoulders narrow, oblique to square ; beaks midwide, ohtusge, 0.5 to 1
mim, long ; apleal awns few, 2 to 40 em. long; kernels pale red, short fo midlong,
soft, ovate; germ small; erease midwide, middeep: cheeks angular to rounded ;
brush midsized, midlong,

Flint differs from. Fultz in being slightly earlier and shorter and in having
more erect and oblong spikes, longer glumes, narrower shonlders, and longer
apieal awns.  Spikes, glumes, and. kernels of Flint wheat are shown in Plate
XVIII, A.

History~The orlgin of Flint wheat is undetermined. Tt 8 known to be an
olil wheat of the eastern United States, The early names for the varlety and
the literature concerning them are very confusing. A White Flint, elaimed to
have been Introduced from Spain in 1814 (103, p. 21T), which became widely

Bul. 1074, U. 5. Dopt. of Agriculture, PLATE XVIII.

FLINT (Al PURPLESTRAW (BJ.

Spikes, faco and side views, natural sise: ghimes from lower, contral, and upper portions of sple,
nataeral siee, kernels in thres positions and in transverse sections, magnified 3 diameters,
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Bul. 1074, U. 5. Dept. of Agriculture. PLATE XIX, grown in the Bastern States from 1830 to 1850, was described by Harmon s
= R— - awnless, with white glumes and hard white kernels, There seems te be no
- I winter wheat of that deseription now grown, and the Flint wheat now in ﬂu[]\-u.
tion undoubtedly has red kernels, as desceibed above, and is similar to whent
known as Little Red Moy, Harly May, and Rappahannock.  These are all old
¥ 'i' names in Amerlcan wheat lternture.  Little Red May is listed by Killehraw (130,
W I ) ns A varviety of the above description which * was bronght into Tennesses
by Jozeph Jacobs from Missourd, no doubt having been taken there from Ken-
tueky or Virginia, It had, however, improved by its visit, and 1s o very prolific,
and in some sections a very popular variety.” The names Little Red May,

= = Little Red, and Little May are still in nse for this variety,

Early May was listed ns a varlety grown in Iowa as early as 1852 (&7, p.
841) which later became an Important varlety in that State (§, p. 518).
At least some of the wheat now grown under that name is Flint. The same is
true for Rappahannock, which also is now used as synonymons with Red May
and in 1875 was recorded as synonymous with Michigan Amber (11),

Digtribution—Grown ag Flint in Georgla, North Caroling, Ohlo, South Caro-
linn, Virginia, and West Virginia, and under the synonyma in Alabama, Ar-
kansas, Illingis, Missouri, and Tennessee,
The distribution iz shown in Figure 80,

Synonpms,—Lnrly May, Little May, Little
Red, Little Red May, May, Rappahannock,
Red Davie, and Red May., The name Early
May, as shown above, has long been used for
Flint wheat, It was reported under this
name in Alabama, Arkansas, Illinols, and
South Carollna.  Little May was reported
b‘ r "" from Platte County, Mo., and Little Red Fio. S0.—0Outline mn.p_u! a portion

from Arkansus, Georsia, North Carolina, | of the sebental Duited Siten
Tennesses, and Virginia. Little Red May wiicat In 1010, PEstlmated. ares,
and May are also occaslonally used for DT,200 nores.
Flint wheat, Rappabannock and Red May
were reported by J, 1. Colling, Spartanburg, 8. €., a3 synonymous names for o
wheat similar to Flint which had been grown for 25 vears In thot vieinity,
Rappahannock was also reported from Oregon County, Mo, Red Davie 18 a
local name for Flint wheat in Surry and Wilkes Counties, N, €. According
to J. B. Fells, Red Davle has been grown for 50 years in the vielnity of
Elkin, N, O.

C 9 Yoy Pl
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FULTE.

Degeription.—Plant winter habit, midseason, midtall : stem purple, midstrong :
spike awnless, oblong-fusiform, middense, Inclined to nodding: glumes gla-
I i . brous, white, midlong, midwide; shoulders midwide, oblique to square: heaks

marrow to midwide, obtuse, 0.5 mm. long; apical awns few, 3 to 15 mm. long:
kernels pale red, usually short, ovate; germ midsized; crease usually mid-
wide, shallow to middeep; cheeks rounded to angonlar; hrush midsized, midlong.
Spikes, glumes, and kernels of this wheat are shown In Plate XIX, A,

History—The origin of Fultz wheat has been recorded by Carleton (61, p.
i - 199-200), as Tol