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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 distinct varieties are
grown. 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-
tiohs 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 is ap-
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. It should form the basis for future work in wheat
improvement, save the time and expense of breeding for combina-
tions of characters which are 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 those 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.

1The numbers (italic) in parentheses refer to ‘‘ Literature cited,” at the end of this
bulletin,
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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 where they grow, as Libyan, Pontic, Thracian, Assyrian, Egyptian,
Sicilian. They show differences in color, size, form, and individual character, and
also as regards their capacities in general and especially their 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,

- who wrote about 55 A. D. (7}, trans. 1745), presents these previous

observations and his own, as follows:

Tritécum, common bare wheat which has little husk upon it, was, according
to Vélrro, a name given 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, which take their name from the
places where they grow; as African, Pontic, Assyrian, Thracian, Egyptian,
Silician, etc., which differ from one another in color, bigness, and other prop-
erties too tedious to relate. One sort has its ears without beards and ig 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 reddish, some round, others oblong,
some large, others small. Some sorts are early ripe, others late in ripening;
Some yield a great increase, some are hungry and yield little ; some put forth a
great ear, others a small. One sort stays long in the hose ; another frees itself very
Soon out of it. Some have a small stalk or straw ; 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 reason some are called
trimestrian, some bimestrian; and they say that in Euboea there is a sort which
may be brought to perfection in 40 days; but most of these sorts which ripen
in a short time are light, unfruitful, and yield very little, though they are
Sweet and agreeable to the taste and of easy digestion.

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

* Note.—Since this manuscript was completed, two excellent publications on wheat
classification have appeared : -

(a) Australia. Institute of science and industry. A classification and detailed de-
scription of some of the wheats of Australia. Australia. Inst. Sci. and Indus., Bul. 18,
48 p., 4 pl. (1 col.). 1920. Forty-eight of the leading wheats of Australia are classified
and described in a manner similar to that used by the writers.

(b) Percival, John. The Wheat Plant. x, 463 p. 228 fig. (in text and on pL.).
(1921.) Bibliography, p. 441-453. A large number of wheat varieties of the world
are described and classified and the morphology of the wheat plant discussed fully.

In addition to the publications reviewed here, extensive botanical treatises on the
taxonomy of wheat forms have been published in Russia by Flacksberger, the most
important one being Flacksberger, C., Determination of wheats. In Bul. Appl. Bot.,
v. 8, no. 1/2, p. 9-210 (1-202), 43 fig., 1 col. pl, 1915. In Russian. English sum-
mary, p. 183-210 (175-202).
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separated from the chaff in thrashing, while that of the far was not,
indicating that the former consisted of true wheats, while the latter
was emmer or spelt.

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

Clusinian, of a shining, bright, white colour; a bearded wheat, which is called
venunculum. One sort of it is of a fiery-red colour and another sort of it is
white; the trimestrian seed, or that of 3 months’ growth, which is called
halicastrum.

Tt is evident from these quotations that many-of the leading char-
acters of 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 woodcuts. In these, wheat species
were included, 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
botanical writers described species which can now be recognized.
Principal among these writers was Tournefort (194), who in 1719
listed 14 species of Triticum. }

The 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, 1. hybernum, T. turgidum, T.
spelta, T. monococcum, T. repens, and T'. caninum,. The two latter
species have since been included in another genus. “In the second edi-
tion of 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. polonicum, T. spelta, and
T. monococcum, the species 7. polonicum having been added.
Linneeus divided the common wheat, 7'. vulgare, into two species, 7'.
aestivum, dwned spring, and 7'. hybernum, awnless winter, appar-
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 (734), created the species 7'riticum sativum to
include both the species 7'. aestivum and 7. hybernum which Lin-
neus 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 solidity of
the stem, and several other characters.
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Villars, in 1787 (198), divided the common wheats into two species,
Triticum vulgare and T. touzelle. The latter consisted of awnless
wheat having white kernels.

Destontaines, in 1800 (79), established the species Z'riticum durum.
for the group of wheats having long awns and long vitreous kernels.

Host, in 1805 (719), described and named the species 7'riticum,
compactum to include the club wheats and in addition recognized
10 other species of the genus 7riticum.

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 (743), at Heidelberg, followed essentially the
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 described as white, yellow, and
reddish.

Metzger, in 1841 (14}), reedited his classification of 1824, making
some changes and adding more varieties.

Seringe, in 1841 (175), 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, 7'riticum wulgare 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 Triticum. Each of these
was described in detail.

Heuzé, in 1872 (711), grouped the wheats into 7 species. He
listed 700 varietal names of wheat, 602 of which belonged to the
species T'riticum sativum, which included both common and club
wheats. He described 47 varieties in this species, while the remain-
ing 555 names were considered as synonyms.

Koernicke, in 1878 (732), and Koernicke and Werner, in 1885
(133), prepared the most complete classification of wheat yet pub-
lished. They followed Alefeld’s system of applying Latin names to
the botanical groups. The groups keyed by them included 22 of
vulgare, 21 of compactum, 26 of turgidum, 24 of durum, 12 of spelta,
20 of dicoccum, 21 of polonicum, and 4 of monococcum. Named
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 species.

Hackel, in 1887 (101), classified the genus 7'7éticum according to
a key very similar to the one adopted by Koernicke and Werner.
Hackel recognized three species, sativum Lam., monococcum L., and
polonicum L.; and three races of sativum, namely, spelta, dicoccum,
and tenaz. In the latter he included vulgare, compactum, turgidum,
and durwm as subraces.

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

Eriksson, in 1895 (88), 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
kernel, and the length of the rachis. He also gives an excellent re-
view of the literature on wheat classification.

Heuzé, in 1896 (112), published a second edition of his Les
Plantes Céréales,” in which were included rather complete histories
and descriptions of the varieties of wheat. L

Cobb, in 1896 (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 (121), 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 Africa in 1919 (781) published descriptions
and synonyms of the wheat varieties of South Africa 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 Hoggar and oasis regions of Algeria. Only a
few varieties were fully described.
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AMERICAN CLASSIFICATIONS.

Harmon, in 1844 (103), published descriptions and histories of
about 30 varieties of wheat which he had grown in Monroe County,
N. Y.

Klippart, in 1858 (131), 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, being 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 a common standard of merit and an intelligible description
of each variety . . .”

Killebrew, in 1877 (130), 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 (195), 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 (80) and in 1888 (81), published a classification of
the wheat varieties being grown at the Ohio Agricultural Experi-
ment Station. This classification was further developed by Hick-
man (113), who in 1889 divided the varieties into eight morphologi-
cal groups.

Plumb, in 1889 (1753), described a large number of wheat varieties,
chiefly American, and gave the histories of many of them.

Blount, in 1892 (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 varieties, gave their source by countries and
their principal characters, and grouped them by districts of the
United States to which they are best adapted.

Scofield, in 1902 (172), classified and described 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 descriptions of any varieties at that time. The
application of the terminology was partly illustrated by plates ac-
companying the article.

Williams, 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 (122), briefly classified the

wheat varieties grown in experiments in Illinois, and gave the history

and partial descrlptlons of some of the Russmn and American
varieties.

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

Noll, in 1918 (749), presented a tabular description of varieties
grown by the Pennsylvania Agricultural Experiment Station.

Lelghty, in 1914 (138), 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 (170), 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
descrlptlon and hlstory of New York varieties.

Ball and Clark, in 1915 (39), presented keys to the groups of hard
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 (61), listed the leading wheat varieties of the
world, 1nclud1ng American varieties. They were grouped into the
botanical groups used by Koernicke and Werner. No attempt was
made to distinguish between the closely related agricultural varieties.

Stanton, in 1916 (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 (729), presented a brief key to the groups of common
spring and durum 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

2 Reisner, John H. Wheat in New York. 1915. Unpublished thesis, Cornell Univer-
sity. The writers wish to here acknowledge the use of this manuscript, credit being due
to both the author and the Farm-Crops Department of Cornell University,

vl
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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 descrip-
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 Utah.

SUMMARY OF PREVIOUS CLASSIFICATIONS.

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

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

The classification of 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 as
other investigators named, were handicapped through making their
studies in only one locality. In the present work, the varietal de-
scriptions are based on the expression of each variety under the
widely varying conditions of environment found in different parts
of the United States.

PRESENT INVESTIGATIONS.

The present investigations were started in 1915 2 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 distinct 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,
was prepared in mimeograph form, and about 100 copies distributed
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 specimens have been
preserved in a classified order. Many of these varieties, however,
are not included in this bulletin. During the past three years the

3The plan to classify wheat varieties was evolved by Carleton R. Ball, agronomist
in charge of Western Wheat Investigations, in the summer of 1914, while studying a large
number of foreign and domestic varieties in breeding nurseries at experiment stations in
the western United States. In July of that year J. Allen Clark became his assistant,
and the classification was carried on jointly until April, 1918, when Mr. Ball was pro-
moted to the position of cerealist in charge. Since that time the classification has been
continued by Mr. Clark, who was placed in charge of Western Wheat Investigations, and
by John H. Martin, who became his assistant in February, 1919. ’

During the entire investigation the fullest cooperation has been received from Dr. C. E.
Leighty, agronomist in charge of Eastern Wheat Investigations, who has furnished numer-
ous varieties, much information on varietal history and synonymy, and some assistance
with the nurseries in the Eastern States.

In the preparation of the manuscript of this classification C. W. ‘Warburton has
rendered valuable editorial assistance. The drawings were made by Mrs. R. E. Gamble
and the photographs, unless otherwise indicated, were taken by E. L. Crandall. These
services are all gratefully acknowledged.

4 Clark, J. Allen, Ball, Carleton R., et al. Preliminary classification of American wheat
varieties, 20 p. 1919. (U. S. Dept. Agr., Off. Cereal Invest. Mimeographed 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
to 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.

TABLE 1.—Annual and total number of rows sown in the classification nurseries
of fall and spring wheat at one or more of 18 experiment stations in the
Um‘ted States during the 6-year period from 1915 to 1920, inclusive.

1915 1916 1917 1918 1919 1920 EE

Q
27
Station. e & & g
- 4 = H ~ g ) Cf ‘5-'—'1'5
SIE|S|ER|F|&5]|%F|E [22a

] ) ] [5) B w <] w |

Chico, Calif............| 146[......| 790|......| 902......| 950l......
Corvallis, Oreg........ ceee R 944
Moro, Oreg........... ceee

Nephi, Utah....
Bozeman, Mont.
Mocecasin, Mont. .
Akron, Colo. ...... .
Fort Collins, Colo......

Williston, N, Dak. e
Dickinson, N. Dak.
Newell, 8. Dak..
St. Paul, Minn..

Manhattan, Kans... .. 53
Amarillo, Tex......... PR I 1111 IR PO eeeefe 550
Arlington Farm, Va...|....[......[.... .. ... 736|...... .. 1,494
Ithaca, N.Y.......... R P I [T B 1) | U PO HN R AU AR I, 301

Total............ 146/ 2,990| 3,054/ 1,864| 3,743| 1,108| 3,367| 2,182| 1,896( 1,215| 2,747| 1,069|25, 381

e

Table 1 shows that during 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 qpurposes 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 distinctly 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 classification nurseries at the various stations usually were
sown by local representatives.® The local men also took notes on

5 The writers have obtained samples of seed and cooperation in other ways from officers
of the dlvisions of grain standardization and grain supervision, Bureau of Markets, of the
U. S. Department of Agriculture. Samples also have been obtained from most of the
State agricultural experiment stations in the United States and the Dominion Department
of Agriculture in Canada, and the writers wish here to express thanks to the officers of
these many institutions who have so kindly assisted in this work.

6 The writers wish to acknowledge gratefully the cooperation of field men of the Office
of Cereal Investigations. To Mr. D. E. Stephens, superintendent of the Sherman County
branch station, at Moro, Oreg., and to Mr. V. H. Florell, assistant agronomist, in charge
of the cereal investigations at the Plant-Introduction Garden, Chico, Calif., special credit
is due and is here gladly given. Other station men who have assisted in these studies
are Mr. F. J. Schneiderhan, formerly scientific assistant, in charge of the cereal-breeding
nursery at Moro, Oreg.; Mr. L. C. Aicher, superintendent of the Aberdeen substatfon,
Aberdeen, Idaho; Mr. J. W. Jones, formerly superintendent of the Nephi substation,
Nephi, Utah; Mr. N. C. Donaldson, formerly scientific assistant, in charge of the cereal
experiments at the Judith Basin substation, Moccasin, Mont.; Mr. George A. McMurdo,
formerly assistant, in charge of the cereal investigations at the Akron Field Station,
Akron, Colo.; Mr. F. R. Babcock, formerly scientific assistant, in charge of the cereal
studies at the Williston substation, Williston, N. Dak.; Mr. Ralph W. Smith, assistant
agronomist, in charge of the cereal experiments at the Dickinson substation, Dickinson,
N. Dak.; Mr. J. H. Parker, formerly scientific assistant, in charge of the breeding for rust
resistance in cereals at the University Farm, St. Paul, Minn, ; Mr, Louis Wermilskerchen,



Bul, 1074, U, S. Dept. of Agriculture. PLATE 1.

WHEAT-CLASSIFICATION NURSERY AT CORVALLIS, OREG., IN 1919,

A4, Varieties of winter wheat grown from spring (1) and fall (2) sowing. B, Varieties of spring
wheat grown from spring (1) and fall (2) sowing. (Photographs by J. A, Clark.)
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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
each 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 accession numbers of the Office of Cereal Investigations.
The varieties, however, have always been distinguished by names
rather than by numbers. For this reason 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 occurred when bulk grain
or different pure lines were used. Natural field hybrids thus were
easily distinguished from mixtures.

formerly scientific assistant, in charge of the cereal nursery at the Amarillo Cereal Field
Station, Amarillo, Tex.; Mr. A. D. Ellison, formerly scientific assistant, Mr. H. P. Ames,
formerly agent, and Mr. J. W. Taylor, scientific assistant, respectively, in charge of the
cereal investigations at the Arlington Experimental Farm, near Rosslyn, Va.; Dr. H. H.
Love, professor of plant breeding, and Mr. W. T:. Craig, agent, Cornell University,
Ithaca, N, Y. .

The writers also acknowledge with gratitude the assistance received from the follow-
ing officers of the State experiment stations not formally cooperating with the Office of
Cereal Investigations: Prof. G. R. Hyslop, professor of farm crops, and Prof. C. C. Ruth,
assistant professor of farm crops, at the Oregon Agricultural Experiment Station, Cor-
vallis, Oreg.; Prof. E. F. Gaines, assistant professor of farm crops at the Washington
Agricultural Experiment Station, Pullman, Wash.; Prof. P. V. Cardon, agronomist at the
Montana Agricultural Experiment Station, Bozeman, Mont. ; Mr. Breeze Boyack, formerly
assistant agronomist at the Colorado Agricultural Experiment Station, Fort Collins,
Colo. ; and Prof. 8. C. Salmon, professor of farm crops at the Kansas Agricultural Experi-
ment Station, Manhattan, Kans.
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After growing, 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.
In certain cases, however, material was limited to samples obtained
from only one or two sources, and in these cases the judgment of the
writers in selecting the pure strain which correctly represents the
variety may not be as accurate 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
cases all the characters which are 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 sections is an
example of this. :

Natural crossing between wheat plants occurs 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 describing vari-
eties, especially because hybridization between closely related vari-
eties could not always be detected.

Several 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 after
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 a 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-
tinct 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,
several 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 DESCRIPTIONS.

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
because 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 descriptions than would otherwise be
possible. However, they are thought to be sufficiently inclusive to
provide a comprehensive knowledge of the different varieties.

Following the descriptions 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
written 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 bulletins 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, increases
the yield 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 is 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 cultivated varieties of wheat in
the United 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

'y}
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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. It 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 Srinted 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 about 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 grown 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 distinctly 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
nhames, many names are objectionable. Many varietal designations
are merely descriptive phrases which are often long and cumber-

95539°—22—Bull. 1074——2
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(A 80119 UNITED STATES DEPARTMENT OF AGRICULTURE,
BUREAU OF CROP ESTIMATES.

WHEAT VARIETY SURVEY SCHEDULE.

' TO BE MAILED PROMPTLY.

) Waermaron, D, 0., March, 1919,
.xzi::n Sm: The Department of Agriculture wishes to learn more sbout the wheat crop nd the changes that aro taking place in
To the wheat vinginduh-{thiliav important. Evet&-chednlo ly filled and promptly returned will make
olgninur ;ﬂﬁ:hﬁ}mpe::h y:n 'mery P et by filling the sched ,P*:;W y‘_ ly a8 mﬁf{a ummingitinthteh.w
envelo] res Ago.
f ] are unable to give mm:ﬁon asked, but know some oze in the count{ who can, will you please refer this schollule to
him. Ifno wheat is grown in your county, please return this achedule, writing acroes it ‘No wheat.”” = =~ ~
Respectfully, .

LEON M. ESTABROOK, Chi¢f of Bureau.

. QUESTIONS.
(Tnsert answers for your own community in tabular form below.)

A. What wheat varieties are grown in your locality?

B. What percentage of the total wheat acreage in your Yocality dces each variety represent?

C. Ploase describe the varieties named by writing In ‘the columns below the proper word, as “Winter,”
«8pring,” or “Both,” and so on for head, chaff, and kernel characters. ' :

WHEAT VARIETIES.

A B c
DESCRIPTION OF VARIETIES,
e Fyeme
T RN
NAME OF VARIETY. T pomas or
Cror.

ADDITIONAL INFORMATION..

Any further facts you can give about these varieties will be appreciat d. For instance, if any of themy
are used only, or chiefly, on some particular kind of soil, please tell that fact, If any of them are newly in~
troduced in the ity, please tell whero and when they were obtained, (Back of this sheet may be
used for this pprpose.)

Name ... /i)d . 2 kﬂ/@} . % ..........
Post Office .. '8 ?/\AA, S
. . 3 o
Llive wiles Qlusth, aolth.) aud Wiles

Fig. 1.—A returned questionnaire of the wheat varietal survey.

some. Others are only numbers, which sometimes are equally long
and cumbersome or are easily confused. Because of this condition,
a code of nomenclature was proposed by Ball and Clark (43), 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 committee
on varietal nomenclature, it was adopted by the society (37) as
follows:
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CODE OF NOMENCLATURE.

1. EutersIurry to NAMING.—No variety shall be named unless (e¢) distinctly
different from existing varieties in one or more recognizable char-
acters, or (b) distinctly superior to them in some character or quali-
ties, and (c) unless it is to be blaced in commercial culture.

2. PrIoRITY.—NoO two varieties of the same crop plant shall bear the same

’ name. The name published (see par. 4) for a variety shall be the
accepted and recognized name except in cases where it has been ap-
plied in violation of this code. '

A. The term “ crop plant,” as used herein, shall be understood to mean those
general classes of crops which are grouped together in common usage
without regard to their exact botanical relationship, as corn, wheat,
sorghum, cotton, potato, etc.

B. The paramount right of \the originator, discoverer, or introducer of a
new variety to name it, within the limitations of this code, shall be
recognized.

C. Where the same varietal name has become thoroughly established for
two or more varieties, through long usage in agronomic literature,
it should not be displaced or radically modified for either one, except
where a well-known synonym can be substituted. Otherwise the varie-

_ties bearing the same name should be distinguished by adding some
suitable term which will insure their identity.

D. Where several well-established names are used for the same variety the
list of synonyms shall be submitted to some committee of the Ameri-
can Society of Agronomy. This committee shall choose the name
which it deems most Suitable, observing the established Code of
Nomenclature.

E. Existing American varietal names which conflict with earlier published
foreign names for the same or different varieties but which have been
thoroughly established through long usage shall not be displaced unless
long-used and available synonyms exist.

F. It is recognized that certain strains of varieties may occur which do
not differ from a standard variety in recognizable characters, but may
differ in yield, adaptation, or quality and are entitled to recognition
by a distinct name. Such strain shall be given a new name, but the
name of the type variety in parentheses should follow.

3. ForM or NaMEs.—The name of a variety shall consist of a single word,
except where it conflicts with rule 2, C or E.

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

B. A varietal 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 a modification as is necessary to conform it to this
code.

D. The name of a person should not be used as a varietal name during hisg
lifetime. The name of a deceased person should not be so used except
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 either the mounal or adjective
form, should not be used as varietal names, except in unusual cases
where the name is well established,
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3. Form oF NamEs—Continued.

F.. Such general terms as hybrid, selection, seedling, etc., should not be used
as varietal names.

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

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

I. In applying the provisions of this rule to varietal names which have be-
come firmly established in agronomic literature through long usage,
no change shall be made which will involve loss of identity.

4. PUBLICATION.—A varietal name is established by publication. Publication
consists (1) in the distribution of a printed description of the variety
named, giving its distinguishing characters; or (2) in the publication
of a new name for a variety properly described elsewhere, such publi-
cation to be made in any book, bulletin, circular, report, trade cata-
logue, or periodical, provided the same bears the date of issue and is
distributed generally among agronomists and crop growers; or (3) in
certain cases the general recognition of the name for a commercial
variety in a community for a number of years may be held to consti-
tute publication.

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

5. REGISTRATION.—After a classification is made, and names assigned according
to the code, and the same has been officially adopted by this society, no
pew names shall be recognized by the society except by registration.
Registration shall consist in the introducer submitting to the secretary
of the American Society of Agronomy, or Some properly authorized
committee a sample of seed, together with a full statement and evi-
dence setting forth reasons why the variety is entitled to a new
name. The society (or committee) shall then have sufficient time in
which to grow the crop in trial grounds and thoroughly examine the
claims before reporting on the new name.

6. CrraTioNn.—In the full and formal citation of a varietal name, the name of
the author who first published it shall be given when the same can be
determined.

4. Revision.—No properly published varietal name shall be changed for any
reason except conflict with this code, nor shall another variety be sub-
stituted for that originally described thereunder.

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 nomenclature 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 Rust 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-5, 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 because of the confusion existing in
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