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INTRODUCTION

There is perhaps no important staple crop which varies so widely
as sorghum. In Africa, the continent generally considered its
native home, there are hundreds of distinet varieties, and in India
and China almost as many more. After its introduction into the
United States the continued cross-pollination of sorghums in the
field has resulted in many additional varieties. This development

'In conducting varietz! teste the writers were nassisled by field representatives of
the Bureau of Plant Industry. ‘The following workers rendered valuabie asslstance in
colleetlng deta regerding the varieties: In the Divislon of Cereal Crops and Diseases,
J. B. Sieglinger, agronomist, Woodward, Okla., and A, F. Swanson, nssocizte agronomist,
Hays, Kans,: in the Divislon of Fornge Crops and Disonses, R, B, Getiy, [ormerly s
societe ngrouomist at Hays, Kaensg,, 1015-28; H. R, Reed, formurly assistant agronomist ot
Bord mnd Chuln Vista, Calif., 1915-28; and A, B. Cron, formerly asslstent ngronomist
at Chilileothe, Tex., 1891%-24, ‘I'hese local men topk deseriptive notes und phyeleal
meagdremente of the Plants In the field. 'The deseriptione were first prepured by Stepbeoe
frum detafled descriptive notey token in the field at Clillcothe, Tex., in 1927, "The sorgo
degeriptions were tlien revised by Vinall and the graln eoryhum deseriptions by Martio.
All deseriptions were rechecked In the fleld In 1832, the ebject belng to make them as
complete and nccurate ag posalble from a taxenomic etandpoirt. J. R, Quinby, super-
intendent ¢f Texas sobstation no. 12, Chilllestbe, Tex,, cooperated in the orginal prepara-
tlon znd checking of the deseriptions.

2261336 1 1
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of new forms through the operation of natural forces has been
augmented by the work of plant breeders, who in the last 10 or
15 years have, through hybridization, created numerous distinct
varieties.

The sorghum crop has four uses—forage, grain, sirup, and indus-
trial (such as the manufacture of hrooms, wallboard, ete.}. Besides
the wide differences in climatic adaptations of varieties. those best
snited for grain production are of little value for sirup and, not-
withstanding that all sirup varieties and most of the grain sorghums
may be used as forage, there are wide differences in the quuantity a«
well as in the quality of the forage obtained. Tt is quite mportant,
therefore, not only te choose curefully the variety for planting in
any particular location. but also to be sure of getting that variety
when purchasing seed. Confusion in the names of sorghum varieties
1s common. The same : = ety is grown and the seed marketed under
many different names, and the same name is often applied to several
varieties. Honey sorgo, an important sirup vuriety, was reported in
a sorghum vavietal survey (p. 84) under 24 different names, and
the name * Honey Drip * was used for at least five distinet varieties
of sorgo. Buch confusion results in wany errors in interpreting
experimental data and in endless waste throughout that section of
the United States where the sorghums are grown extensively.

The confusion now existing demands some offort to previde deserip-
tions of the common varieties and the assovintion of variety nunes
with types so definitely that growers, sced dealers, and experimenters
will he able to identify the varieties with precision and veasonable
certainty. It is the purpose of this bulletin to provide (1} deserip-
tions of commercial varieties, (2) a ko= to assistin the identification
of varieties, (3) estimated acreage and distribution of the important
varieties, and (4) the known histery of all varieties described. It
is also planned to have each variety represented by a head speci-
men loculed at some point where it will be accessible for examina-
tion iy those interested in studving and handling the crop.

In desceribing a variety, plant characters as well as paniele charae-
ters have been considered, to assist in establishing n definite type
of plant for each name and to cnable growers to judze the suitabil-
ity of any variety for their conditions and needs. The names chosen
have been standardized whenever possible In accordance with the
code of nomenclature adopted by the American Society of .\ Eronomy
(21, 81) 2

REVIEW OF LITERATURE
FOREIGN INVESTIGATIONS

Sorghum, being indigenons to Bgypt, was prohably among the
earliest of the wild plants to be domesticated and utilized as human
food and as feed for livestock. Ball (26, p. 70) ealls attention to the
statement of Woenig that a harvest field froscoed on the walls of
the tomb of Amenembes built af least 2.200 years before the Christian
Era represents a form of sorghum. There is considerable doubt as
to whether this fresco really represents sorghum. Reproductions of
it by Newberry (707, pl. IT) show reapers harvesting a erop which,

*Itulic pumbers in parentheses refer Lo Lllerature Cited, p. Y2,
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because of the marked lack of detail, may just as fairly be interpreted
as flax or some other cereal.

Piedallu {714, pp. 21-£8) discusses at length the guestion of whether
the seene on the wally of the fomb of Amenemhat in Bend Hasamn,
cited by sever al authors ('\Voamg, 170, pp. 171-174; Wilkinson, 166,
172 W02, 526, 427, fgs. 469, 478, 499) s representing deora (durra}
18 mtended h.) signify the har vesting of this crop. He supports
very ably the contention that this scene and others like it represent
the harvesting of flax, and concludes that there is no proof that the
ancient Bgyptiuns knew sorghum. FPiedall’s logic is probably
sound, since all writers apparently agree thut the human figures in
the picture are engaged in pulling the plunts, a method of hur vesting
long employed on Hax, but nut, so far as known, on smghum
Piedalln ruised the question as to why the Bgyptians harvested their
wheat by cufting it just below the heads and troubled themselves to
pull the sorghwm with ifs long tough roots and dry rigid stems.
The method of threshing represented for this crop was alse that of
flax rather than sorghum, and inscriptions (hieroglyphies} in con-
nection with similar scenes are said to refer definitely to tlax.
Piedallu makes an additional cobservation to the effect that the
grain of sorghum has been used commonly as food by the poorer
classes and may have been grown and used thus in Egypt without
huving been represented in the tombs of the kings, who used wheat
for bread and linen for clothes.

What has been said of the decorations on the Amenembes tomb is
not true, however, of a carving taken from the palace of Sennacherib
in Nineveh.® This carving, in the British Museum at London, pre-
sents an unusvally accul'ite picture of a field of some compuact-
headed sorghum snch as milo or durra. A different carving in the
palace of Sennacherib represents a fleld of pearl millet, thus elimi-
nating this crop as n possible subject for the first mosaic. Grant-
ing that this car ving does represent a field of sorghum, it indicates
that sor ghum was an important crop about 700 “B. €. Excellent
illustrations of these two carvings will be found in Piedallw’s book
(114, pl. 7}.

There are records also of the presence of sorghum in India in the
first century A, D. and in China 1n the thivd cemur\' No donbt there
werg numerous varieties in existence even at the beginning of the
Christian Era, but no serioss attempt seems to have been made to
classify and describe these varieties until much later. Sorghum is
semltropml in its climatic adaptations and never attracted much
attention in Iurope except along the Mediterranean coast,

All the earlier deseriptions of sorghums were of a hotanical nature
and Ball’s rather complete summary of these (26, pp. $5-50) makes
it unnecessary to repeat them here. There are, however, two fes-
tures of Bali’s presentation that require comment in the lght of
present knowledge. 'The copy of an iilustration after Arduino (22,
Fg. 1. pl 4) ltploduwd in Ball’s publication as figure 12 shows as
Holcus sorghum what is most surely pear] millet { Pennisetum.
glaucum}. The description of this species by Arduine recorded by
Ball {26, pp. 49-44) does not apply to vearl millet, however, since

3 Nioeveh, ancient oty of Assyrle, locoied on the bunky of {he Rlver Tigris ln wiat ix
now Mesul, T'urkey.



http:glauC1.nn

4 TECENICAL BULLETIN §66, U. §. DEPT. OTF AGRICULTURE

the colors of the seed are described as ®various shades of red and
yellow.” Just how this evident mistake in the illustration occurred
1s difficult to explrin, since Arduine is supposed to have grown these
varieties in field culture for several years.

Ball’s figure 13 illustrating Arduino’s Holous cafer is an almost
exact reproduction of a sorghum (8. . 1.* 51972) collected by H. L.
Shantz at Rejaf, Anglo-Egyptian Sudan, in 1920. This is the only
sorghum coming under the observation of the senior writer that has
all the panicle branches radiating from practically the sume point on
the axis of the inflorescence. TPiedallu {114}, however reproduces
this illustration of Ardnine as figure 22, and in plate 4, B, gives a
picture showing a sorghum reported from Sudan by Chevalier with
a head like a parasol, very similar to 8. P. I. no. 51972 and the Holcus
cafer of Arduino. He considers this Sudan form as representotive
of Arduino’s H. cafer, but accepts Ball’s statement that it is also
equivalent to Planter sorgo.

At that date {1786), it is reported, Cafrerin was an immense and
poorly defined territory not at all circumseribed as Natal is today.
Most probably it represented the Buropean idea of that part of
Africe inhabited by the kafirs (Negroesg and thus extended well up
into Sudan. Arduino’s Holeus cafer might well have been this Sudan
sorghum, which has sweet, juicy stems and heads “like a parasol.”
In the very extensive test of sorghum varieties at Bard, Calif., i
1915, there were many loose-panicled forms of Planter sorgo, but
none in which the panicle branches were all attached at approxi-
mately a single focus on the axis. Ball’s conclusion that the H. cufer
of Arduino represented the Planter sorgo grown in the United States
does not, therefore, appear well founded.

The fact that these early descriptions, with few exceptions, were
based on dried specimens and often only fragmentary material ex-
plains their inadequacy and the difficulty now experienced in iden-
tifying them with any of the modern varicties. It was not until
ubout 1850 that writers adopted the practice of describing the cnlti-
vated forms of sorghum as horticultural and botanical varieties
rather than species. The descriptions, however, in European publi-
cations continued to be based largely on botanical rather than agro-
nomic characters.

Two Germans, Koernicke and Hackel, were the first to make any
notable contribution to sorghum classification subsequent to that of
Arduino (£2}, who in 1786 published descriptions of six species based
on his studies of these in field cultures. Avellar Brotero (24, pp.
88-89) in 1804 had transferred the Holeus sorghum and H. halepen-
sis of Linnaeus to the genus Andropogon, while Persoon (712, p.
101} in 1805 accepted the generic name Sorghum, first suggested by
Micheli, and christened the cultivated sorghums Sorghusm vulgare.
Although the sorghums have been cataloged for many years quite
grenerally as Andropogons, the practice suggested by Brotero, there
is now a fairly definite agreement, among botanists to accept the Per-
toon plan and separate the sorghums from Andropegon under the
genus Sorglum.

8. P. L gQenotes Sced apd Plant Introduction neeesslon nuinber, Buregun of Ilant
Industry.
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Koernicle {(95) in 1885 accepted Avelar Brotero’s action in plac-
ing the sorghums in the genus 4dndrepogon, but considered them all
as 1 species, A. sorghum {L.) Brot. In his proposed classification
of the cultivated sorghums he divided them into 2 groups, Effusus
and Contractus, based on the characters of the panicle. His Effusus
or lax-panicled group comprised 5§ varieties, including the cafer and
niger of Arduino, the saccharaius of Linnaeus, and 2 new ones,
levoospermus and technicus, the latter being applied to what we now
call broomcorn. In the Contractus or close-panicled group there
were 4 varieties with erect heads and 3 varieties with recurved pedun-
cles. Among these 7 varieties there were 5 (usorum Nees, Arduing
Gmel., bicolor L., cernuus Ard., and truchmenorum Koch) that had
been described previcusly. Koernicke added 2 of his own, aegthiops
and neesii. The cernuus, truchmenorum, and neesii had recurved
peduncles; the others were erect-headed. Without an opportunity
to examine type specimens of these varieties described by Koernicke,
it is impossible to associate them with the modern varieties.

Hacke! (72) in 1889 divided Andropogoa sorghum Brot. into two
subspecies, kalepensis and satfvus. He seems to have been the first
to distinguish between the groups that are now called grass sorghums
and the more robust forms known as sorgos snd grain sorghums.
In the former group, however, he included as varieties forms with
rootstocks end forms without reotstocks, namely, effusus, virgatus,
and agthiopicus.

Hackel’s subspecies safévue includes a total of 37 varieties divided
into § groups. He used as the basis for such divisions the following
characters: Shape and size of the spikelets; shape and character of
the glumes; comparative length of pedicels of staminate spikelets;
relation of the size of the glumes to the size of the seed; density of
" the panicle and position and length of its branches in relation to
the axis; color of seeds; and presence and length of awns. While
Hackel’s work represented a considerable advance over that of pre-
ceding authiors, there are several marked inconsistencies in his classi-
fication from an agronomic standpoint, because of the fact that he
did not have an opportunity to study the growing plants and there-
fore did not consider the size or qualities of the culms, leaves, and
roots.

Other BEuropeans who have published botanical deseriptions and
classifications of African sorghums include Schumann (730) in 1895,
Busse and Pilger (47} in 1902, and Lambrecht (92) in 1908. Al of
these efforts are subject to the same criticism as applies to Hackel’s
work; they were based largely on botanical characters of the panicle
and were of little agronomic value because they failed to take into
account those habits of growth which determine the value of plants
from an economic viewpoint,

The Schumann key to east African varieties is interesting because
he bases his primary divisions on the degree to which the caryopses
are covered by the glumes. Of these three primary groups, Obtectae
are those in which the caryopsis is entirely covered, Seminudae those
in which the glumes are shorter than the caryopsis and only partially
cover it, and Nudse with glumes as long as the caryopsis but
expanding et maturity with inflexed edges, thus exposing the cary-
opsis, as 1n our shallu, the variety rowburghii of Hackel. He places
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only one variety each in the Obtectae and Nudae groups, while in
the Seminudae he has seven varieties. This group is subdivided
into Effusae or those with lax panicles, Contractae with somewhat
condensed panicles, and Compactae with very compact, recurved
panicles. Cowgill (45, p. §) in his discussion of the panicle char-
acters of sorgo reproduces a translation of Schumann’s key and fol-
lows 1t to a certain degree in his excellent deseriptions of this group
of sorghums.

In 1915 Dudgeon (61) described several varvieties of sorghums
grown in Hgypt. The seasons recognized in Egyptian cultivation,
he says, ave séfi (smumer), nili (autumn), and shetwi (winter), and
the grain sorghums are divided by cultivators into two groups, (1)
the durra 841, or Ghedi varieties, those grown in the stimer, and
(2) the durra nili; or Nabari varieties, those seeded late and cul-
tivated during the autumn months. There are, he claims, some
references to o durra shetwi or wirter variety, but since no varieties
are cultivated during the winter, such varieties are to be classed
with the nili durras,” The séfi and nili durras are each subdivided
inte fuur varieties or varietal groups. Deseriptions of these groups,
valuable from an agronomic viewpoeint, are given. The sweet sor-
ghtim variety seecharafwm X is wentioned us being grown only
or fodder. Evidently a single variety, one with black glumes,
was the sole representative of this group. Variety technicum
(broomeorn} is mentioned, although he says it is not systematically
cultivated in Egypt. One of the chief elements of value in Dud-
geon’s work is the extended list of references to publications on
Egyptian agriculture in connection with his discussion of the early
history of sorghums in Egypt. He attempts also to associate the
botanical varieties of earlier authors, especinlly those listed by As-
cherson and Schweinfurth (22) and Sickenberger (135}, with va-
rieties then (1915) being grown in Egypt. It is helpful to have the
opinions of these authors us to the identity of such varieties as
arduiné Gmel., bicolor L., ueihiops Koern., and cernuunms Ard.

The most comprehensive subsequent article on the sorghums of
Africa is that by Stapf (743). Haviug access to the collections
from the British colonies at the Kew herbarium, Stapf, in his
clagsification, presents the most coniplete and aceurnte pieture that
has yet been published of the botanical relationships of the African
sorghums, including both the wild and cultivated forms.

Stapf accepts Piper's contention (see p. 19) that the annual grass
sorghuins vather than the perennial Sorghwin kalepensis were the
progenitors of our cnltivated sorghums. To the units or divisions of
these spontaneous annual forms, which Piper made subspecies, Stapf
gives the rank of species under the genus Sorghum as established by
Perscon. Piper did not attempt to classify botanically the cult-
vated forms, but Stapf placed these in 14 groups or species, of which
he says (7148} :

Concerning the species admitted here it may be remarked that they have been
found to cvoincide to gome extent with the gronps which the American culit-
vators have emplirically lenrned fo distinguish. This seems to justify tie
hope that in o reneral way they may prove souml, however muel correction
in detail they may need amd will ne donbt underygo,

Stapf indicates that his primary groups (species) were based on
comparisons made in the flowering stages of the plant rather than
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when mature, his reason for this being that man’s influence in the
evolution of sorghums was aimed toward the production of more
grain for food. Inherent phylogenetic differences would, there-
?ore, he assumes, be more apparent in the immature inflorescence.
While this appears to be good logie, there are certain quite specific
differences in the size, color, and shape of the seeds which are use-
ful in distinguishing varieties of cultivated sorghums, and these
differences are not discernible in the immature spikelet. Stapt
recognizes this in his final descriptions of the cultivated species,
where he includes the characteristics of the mature caryopsis. These
descriptions, although of a botanical nature, are much more com-
plete and detailed than those of Stapf's predecessors. They take
account of the characters of the culm and lenf as well as those of
the panicle. As a rule his species groups are broader than those
represented by our miles, durras, and kafirs. TFor example, Sorghum
roxburghii Stapf, to which our shallu belengs, also includes a
variety semiclousim Stapf with “panicles fairly dense” and the
glumes clasping the grain “so that only its top or upper haif is
exposed.” The same condition is apparent in the 8. durra and 8.
cafforum, species including our durra and kafir, respectively. While
not altogether satisfactory from an agronomic standpoint, Stapf’s
classification is very useful as a basis for such.

The cultivated sorghums and the grass sorghums arve all included
by Stapf in his group Bu-sorghums, described as having the ¥ pri-
mary branches of the panicle whorled (at least at the lower nodes).”
TUnder this group is a cless in which the primary branches are di-
vided and the racemes are both terminal and lateral. This second

class is subdivided on the basis of whether the spikelets are decidu-
ons or persistent. Those with deciducus spikelets include what he

terms “ spontaneous grasses” {our grass sorghums}, while the cul-

tivated sorghums are arranged under 14 species in the class with
persistent spikelets. This division is not wholly correct. because
Sudan grass {Sorghum sudanensis Stapf), placed by Stapf in the
class with deciduous spikelets, has, in fact, spikelets that are quite
persistent.

In his group having persistent spikeleis. our cultivated sorghums,
Stapt places 8 species in a. class having the glumes wholly coriaceous
or with only the trinnguniar tip herbaceous. The 6 other species are
placed in n elass with glumes thinly crustaceons to papery. Within
these two main groups the descriptions arve founded in order of
descending importance of the following characters: Densily of pan-
icle; position of glumes in respect to the caryopsis; shape of sessile
spikelets; shape, nervation. and awnedness of glames; color of
ginmes and pubescence; colow, shape, and degree of exposure of
CRFYOPSIS.

The French, like the Bnglish, arve interesiod in sorghums primarily
beenuse of their African colonies.  Fhis erop has never been impor-
tant in France, und not until recent years has there been any curnest
effort made by French botanists to study the sorghums. There are
numercus references {o sorghmmn in French writings, hsted rather
fully in Piedallu’s bibliography (774}.

The earliest important French work from a classiliention stand-
point is perhaps that of Sagot, which was published by Ruaoul (//9}
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after Sagot’s death. This appears to be intended for Algerian
agriculture, and there is a lack of specific descriptions which pre-
vents the reader from identifying the varieties, which are desig-
nated in most cases simply by the locality where they originated and
the native name, as “sorghum shalagoava from Zululand.” The
three groups or main divisions are based on the size and comparative
density of the panicle and the position nf the panicle branches in
respect to the rachis (axis of inflorescence). Secondary divisions
are founded on the degree to which the caryopsis is covered by the
glumes, Within these secondary groups divisions ave made on the
basis of glume color.

Dumas (62) and Jumelle (87} have bovh published descriptions of
varieties grown by the natives along the Niger and its tributaries
in -Senegal, neither contributing much in the field of classification.
Jumelle separated his 15 varieties into two groups, 9 varieties with
ioose panicles and 6 with compact panicles. Within these groups
his first division is based on the glume color. In the descriptions he
cludes comparative size of seed and glumes and the shape and
Pubescence of the glumes.

Géze (69) in 1923 published an article which appears to be largely
a discussion of the classifications of other authors. Piedallu (114)
also in 1923 gives o chapter on the early history of sorghums, in-
dicating extensive research in European libraries, His classifi-
cation, however, evidences a lack of field knowledge concerning the
erop, resulting in several inconsistencies such as the grouping of
Sumae and Orange sorge with kafir. Flis main divisions are based
on the density of the panicle and the sccondary divisions on the
length of the axis of the paniele, and within these a third division
or grouping is based on the shape of the panicle and color of the
glumes.

In his classification of sorghum, Piedallu accepts the two species
of Persoon, Sorghum halepense and 8. rwlgare. In the latter he
includes all the cultivated sorghums as horticultural or botanieal
varieties. In the former he piaces all “wild ? sorghum with ag-
gressive rootstocks (“rampante stolonifera ™), but later males this
class include the annual grass sorghums (% 8. halepense et ses vari-
étés annuelles ), an action not in accord with Piper’s more logical
arrangement.

The sorghums have from the earliest times been an important
food and fodder crop in India. Because of their wide distribution
and early culture there, Watt (157, pp. 277-292; 158) and other
authors have considered India as the native home of the sorghums,
or at least that it shared with Africa this distinction. If Piper’s
(116) contention is accepted that the cultivated sorghums were de-
veloped from the grass sorghums rather than from Johnson grass,
the conclusion follows naturally that sorghums originated in Africa.
because these grasslike sorghuims are found growing spontaneously
in equatorial and South Africa, while ouly the rootstock forms
(Sorghwm halepense) appear indigenous in India. Whatever the
conclusion may be regu-rgling the origin of this crop, there is no one
who will dispute the importance of the sorghums in Tndia or the
fact that the Indian sorghums form a group rather distinet from
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those in Africa, China, and the United States. Very few of the
varieties imported from India have proved fo be adapted to the
United States.

Among the earlier wrifers who have ]l)ub]ished discussions of the
“juars” or sorghums of Indis, perhaps Roxburgh (127, pp.
268-273}, Duthie (63), Hooker (81, pp. 188-184), \\gatt {157, pp.
277292, 188), and Church (43, pp. 80-86) are the best known.
The most extensive of these arc the works of Watt. He {157, pp.
277-292) discusses at length the hotany of sorghums, pa,rticuiarly
the arrangement of Indian varieties in the species established by
Hackel and other suthors. Considerable attention is also given fo
botany in his Iater artiele {258). There is but little to be learned,
however, from his treatment. In fact, in his earlier work (757) he
seems only to have added to the confusion, us witness his use of the
term “hroomeorn ¥ as a synonym of sugarcane in a group along
with sorgo, Planter’s Friend, ete., under Sorqghum saccharatwm Pers.,
and the placing of the shallu of Bombay under S, halepense var.
roxburghii, while “shalu” of Deccan is included under S. saccha-
ratum. He gives an impressive array of arguments supporting the
independent origin of sorghum in India and a remarkably long list of
references which is valuable particularly in the field of early botani-
cal history. In his later article {758) Watt apparently adopts the
more rational system of grouping »il the cultivated sorghums under
Sorghum vulgare Pers., synonymous with Helews sorghum L., Andro-
pogon sorghum Brot., and 4, serghwm subspecies safivus Hackel,
The only other species recognized in {his article by Watt is §.
halepense Pers., which he properly limits to the rootstock forms
such as the Johnson grass of the United States and the Baru grass
of India. This action of Watt is in agreement with the final
judgment of present-day botanists,

Watt’s suggestion (768, p. 710) that the name “imphee ” be applied
to the sweet sorghums and sorgo reserved for the grain sorghums is
an interesting idea whether or not he is correct in his belief that the
name sorgo, originating in southern Italy, was first applied to “ grain
and fodder varieties” The practice of referring to the sweet-
stemmed sorghums as sergo has become so well established in the
United States that it could not well be changed. There is, however,
2 recognized need for a suitable ciass name for the grain sorghums.

One of the first serious attempts to classify the sorghums in India
was that of Benson and Subba Rzo (37, pp. 64-91), and this was
cenfined to the Province of Madras. The authors published (in
part) as a footnote the tentative classification made by I. H. Burkhill
in 1902 based on a collection of sorghums from the whole of India.
Of this collection only six of the varieties were common to Madras.
Unfortunately, Burkhill’s complete classification appears never to
have been published. Benson and Subba Rao omit most of his
groups because they were not represented in Madras. From the
three group descriptions given, Burkhill evidently made his primary
division on the comparative length of the glumes and seed and his
secondary divisions on the position of the oTumes, the density of the
panicle, and the shape of the seed. Within these groups the color,
shape, and pubescence of the glumes are used in deseribing varieties.
Burkhill’s classification, while lacking in many particulars, impresses
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one s having certain elements of fundamental value in 2 descriptive
sense. He is reported to have arranged the sorghums of India in
8 groups containing 22 varieties.

According to Benson and Subba Rao, the situation regarding
varietal names in Indin is mueh like that in the United States. They
say:

Whilst the cultivators in a mujorlty of cases recognise the varietles of
sorghum they know locally by specific names, sometlmes these names are in
themselves only viguely deseriptive, and sometimes the same nume is uppiHed
to different sorts in «different locnlities,

They indicate that the varieties uve distinguished by the growers in
the Madras Presidency according to the following cg’nracters:

Color of seed cont, glumes, and bllum,
Season at which sowu.

Duration of growth,

Character of the inflorescence,
Number of nodes or leuves.

Flgvor of stem and gruin,

The authors do not seem to have developed any definite classification
system of their own, but adopt an arrangement of Madras varieties in
the groups established by Burkhill. The descriptive notes on 63 vari-
eties by Subba Rac ave rather complete from an agronomic stand-
point, including statements as to soil preferences and suitability for
use a8 fodder or grain in addition to a description of plant characters.
This is & valuable bulletin for the student because of the opportunity it
affords to become acquninted with the characteristics of Indian sor-
ghums and their varietal names. Only the botanical variety Hians
(shallu) is certainly represented among the varicties in the United
States,

An interesting festure of the descriptions is the use of (he transverse
wrinkle on the glumes of the Teungiformis group as u distinguishing
feature of these varielies, This would appear to indicute an atlignce
between this group and our miles, but this wrinkle in the Irungiformis
group is near the middle. Below this wrinkle the glume is hard, and
above it the glume is soft or thin with the nerves plsinly marked.
Such cenditions do not apply to milo where the wrinkle is below the
middle and the glume is neither especially soft nor thin above the
wrinkle. In addition the panicles of these Indian sorghumy are de-
scribed as * much elongated *, which definitely separates them from
the milos with their short, compact heads.

Several previously unpublished names appenr in this bolletin as
applied by Burkhill o his sorghum groups. Some of these, like
Irungu, Burmanieus, Trungiformis, and Combaticorus, have a dis-
tinetly Indian flavor, while others such as Eois, Medicoris, Compactus,
and Agricolarum ave apparently original with the author. '

"It was not until 1919 that a really effective classification of Indian
sorghums appeared, and this applied only to those of one Province in
that immense country. Kottur (97) published what seems to be a
logical and simple arrangement of the principal varieties, His ob-
ject, as stated in the introduction, was to classity each type studied so
that its relationship to types met in another part of the country would
be apparent. He has based his classes chiefly on panicle chargeters,

FER Ko
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which he believes are ¢ fairly constant when the different varieties are
self.fertilized.”

In India, as in Egypt, theve are two essentially different seasons
for planting and growing the sorghums. The lcharif jowars are
grown during the monsoon season (June to October) and the rabi
jowars in the period after the rains (September to March) during
the cooler weather. Kharif sorghums can be grown in the rab:
season and viee versa, Kottur suys, but the growth is not normal
when the sorghums of either group are planted out of their season.
'The most frequent expression of this off-season offect is an extraor-
dinary vegetative growth when the seeding time of o variety is
changed.

Kottur in his studies of the sorghums in Bombay found ©their
ngricultnral characters so indefinite that they have had to be iooke]
upon as secondary 7 for classification purposes. He has relied prin-
cipally on three characters in his classification, explaining them as—

(1) The churacters of the esr: The length of the rachis and its made of
branching give the cur n definite shape which can he eusily identificd, These
charicters seem fo be constant.

{2} Phe choracter of the grain: The size, shape, wint eolor of {he grain
sepn bmportant,  1f s sometimes diffientt io determisve {he dfferenves, bat there
is nn doubt a8 to the constnney of these ehariciers,

{3} The charcters of the glames: The eolor of the pinmes and  thelr
hairiness nve constant churacters, hut it ks often difficuit to distinguish the
differences.

Using a more or less idealistic key, Kaottur has placed in it 33
varieties designated by their local names with brief agronomic notes
regarding each and hus added « statement as Lo their locel distriba-
tion and importance. 'The value of his publication is euhanced by
excellent plate illustrations showing a typical head of cach of tho
seven “ groups.”

While evident deficiencies appear in Kottur's ¢lassifieation, such
as the markediy incomplete color descriptions. it has in its logicul
arrangement, simplicity, and elarity much to recommend it, The
author has achieved in this work a pronounced advance toward the
goal of giving a cleaver conception of the situation existing in
respect to the cultivated varieties of sorghnm in Indin.

Kottur and Chavan (98) in 1928 supplemented the classificafion
work with o report on their studies of variation within varieties,
This variation study, pursued with the iden of making selections of
higher yielding types, has a decided value for classification purposes
in showing the stability of any given charvacter. The anthors deter-
mined for the progeny of close-pollinated plants the variation in
height, number of nodes per stemn, length of peduncles, length,
thickness, and weight of head, weight of grain per head, and size of
grain {determined by the weight of 100 ovainsl.

The studies ave limited to three kharif varieties, aird the range of
yariation in all eight charncters is wide. The means and modes,
however, show a distinet varietsl difference. The carvelation of each
character with yield was determined and wus found highest for the
length of the hend. Differences between va rieties in the amount of
cross-pollination and the ime of day in which the flowers open are
also shown,
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Later Patel and Patel (170} presented a very commendable statis-
tical study of the sorghums grown in the Surat district of Gujarat.
After a brief discussion of the acreage of sorghums and character-
istics of the principal varieties in this part of India, a botanical
description of the sorghum plant is given, together with notes on
the natural cross-pellination which oceurs in field cultures. The
authors then present detailed date on the hereditary nature of cer-
tain characters in Surat sorghums. The characters included are
Ieaf area, hairiness and color of lenves, height of plant, diameter of
stem, number of nodes in stem, color of shriveled anthers, period
from germination to flowering, length of rachis, density of head,
and character of the sced. These data ave useful in showing the
extreme variability in most of these characters.

AMERICAN INVESTIGATIONS

Sorshy (142) cJaims he saw durea growing in Georgia in 1848,
Qatside of indicating that there were two varieties, the “ White”
and the ® Reddish-brown ¥, he contributes but little to our knowledge
of classification. Most. of his article is devoted to eulture and uses.

Browne (39), in listing * seeds and cuttings recently introduced
into the United States ™ in a report dated February 5, 1855, mentions
“ Dourah corn ? as having been received from St. Martin in the West
Indies and “ sorgho sucré ” from China via France. In a later article
(40) in the same report he tells something of the characteristics of
this sorgho sucré, particularly of its sweet juice, and intimates that
it is related te broomcorn and the varicties of sorzham collected by
Leonard Wray in Natal, South Afriea. This article is accompanied
by a full-page illustration of the planu showing six stems approxi-
mately 7 feet tnll with loose panicles like those of the Minnesota
Amber variety.

Olecott (108, pp. 204-272) in 1837 was among the carliest to pub-
lish descriptions of the sorge varieties imported from South Afriea
by Leonard Wray, These descriptions by Wray, like those he sup-
plied for the publications of Hedges (74, pp, 10-53) and Stewart
(144, pp. 810-222), are complete for only 8 of the 15 varieties that he
brought over from Africa. From the deseription supplied by these
three anthors it seems quite probable that the Nec-a-za-na of Wray is
the parent variety of what is now being grown under the name of
Sourless or White Orange.

Hedges (74) in his book published in 1863 gives an account of the
introduction of 15 varicties of sorgo from South Africa by Leonard
Wray. He also relates the circumstinces connected with the intro-
duction of Chinese sorgo by an agent of the United States Patent
Office in November 1854.  This varlety was obtained from Vilmorin,
Andrieux & Co., Paris, France, it having been sent to Irance in 1851
by Count de Montigny, then consul in Shanghai, China. Iedges
guotes Wray’s descriptions of the varieties, which he introduced
under their native names. The deseriptions are not specific enough
to assure their identification with our present-day varietics. Wray
places sorgo in the botanieal group Moleus saccharatus To. and kafir
in Serglum vulgare Pers.

Hedges appears to have been fully aware of the tendency of sor-
ghums to cross-pollinate in the field, and he warns growers that they
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must give much atéention to the purity of their seed if they hope to
maintain a high sugar content in the juice. He speaks especinlly of
the unreliability of seed produced in close proximity to broomcorn.
Tt is to be regretted that he did not itlustrate more of the varieties
introduced by Wray. His figures of the panicles of Eanamoodee,
Neeszana, and Qomsceana are more helpful than descriptions in
identifying these.

Collins (49) in 1865 was commissioned by the United States De-
partment of Agriculture to investigate the production and utiliza-
tion of sorgo mm China. The history of the ntroduction of this
sorghum te France he recounts thus: Sced of a sorgo was sent by
Count de Montigny in 1851 to the Geographical Society of Paris.
This seed was given to M. Roberts, director of the Marine Gardens
at Toulon, for propagation. Fe obtained only a single plant from
the seed, but this flourished and produced seed so that “ large crops ”
were gathered later in Franee and Algiers. In 1854 W. J. Browne,
acting as agent for the United States Patent Office, obtained some of
this seed and took it back to the United States, where ib finally
hecame widely distributed.

Pech (171) in 1866 discussed the botanical history of sorghum and
included a synoptical table or scheme of classification along with
illustrations of the panicles of seven varieties. Pech’s classification
was the basis of that later published by Collier {48). In this scheme
the sorghums are divided into two groups, one in which the ripe
seeds aTe longer than the glumes, and a sccond in which the ripe seeds
are equal with or shorter than the glumes. The first group is rep-
resented by Liberian, which the ruthor indicates inclndes six of
Wray’s varieties, viz, Ekothla, Koombana, Boomowana, Eengha,
Booeana, and Eednomoodon. The second group is subdivided into
a group with glumes equaling the length of the seed and onc with
glumes longer than the seed. “ Black Imphee” is indicated as the
sole representative of the last group. In the group with seed and
glumes of equal length he has ome, “Red Imphee” (Shlagoova),
with the glumes closed, hiding the seed, and a contrasting gronp with
open glumes, showing the seed. In this group the first division is
based on glume color, the second on the density and shape of the
paniele, and the third on the presence or absence of pubescence on
the mlumes. An interesting point is that he deseribed the Neeazana,
which he calls ® White Imphee *, ps having glumes “ greenish white
or ash color 7, thus adding evidence to support the theory that Sour-
less and not Orange is the modern representative of Neeazana,

The classification presented by Pech leaves much to be desired.
Judging from Wray’s descriptions, there arc wide differences nmong
the six African varieties which Pech places in a single class as
equivalents of Liberizn. The pen drawings of the panicles and
spikelets ave crude and do not agree with illustrations of the same
varieties in other publications,

Stewart (144, pp. 810-222) in 1867 published a1 book similar to
that of Hedges (74). He has included Wray’s description of the
South African varieties. These descriptions shonld apparently be

identical with those published carlier by Hedges, but do not agree
exectly in several essentials. There is little in addition to the quo-
tation from Wray of interest from a classification standpoint, ex-




14 TECHNICAL BULLETIN 506, U. § DEPT. OF AGRICULTURE

. cept the anthor’s comment on the intermediates between the different

- groups of sorghums. This, he points ont, indicates a close relation-
ship and evidence that all the sorghums belong in & single botanical
species,

Le Duc (107, p. £33) in 1877 included in his annual report sonte
notes regarding the intreduction of * Chinese sorgo » and the devel-
opment of Minnesota Amber therefrom. These are for the most
part unauthenticated reports from individuals who had a personal
acquaintance with these varieties. Some of these clzims are ob-
viously inaccurate, but others appear to have a basis of fact and are
fully possible,

C. D. Aldrich, Morrlstown, Minn., sugiested that M innosota early amber®
had been developed from Wray's Qomseann sorgo.  This is highly improbable
if not lmpossible, because the Qomseana bad n, long, niarrow panicle with stiff
branches, not likely to give rise to u type of panicle lke that of Mirnnesota
Amber, except through crossing with a loosepanicled variety.

E. X, Pens, Dunreith, Ind, claimed that he obtained sved of the Chinese
sorge from Vihmorin, Andrieux & Co., Paris, France, in 1854, and (hat he se-
lected an early-maluring plant from the resulting crop growu in Indiann.
Seed of this plant named by him ¥ Barly Amber® was inerensed and later
distributed in Minnesota and other States,

Edwin Henry stated that his father-dn-law, Willlam i, Prince, IMushing,
Long Island, N. Y, buporied secd of o = hlack-sppd sorgo from France in 1853
and offered a4 small quantity of the seed to the publie in 1854,

Collier (47) in 1881 summuarized the work of his division of the
United States Department of Agriculture with sorghum, Thirteen
plate figures showing panicles of certain varieties then being grown
are very heipful in understanding the gross appearance of these
carleties. A ¥synoptical table of the varioties of sorghum caltivated
at the Department of Agrienlture during the summer of 1880 » pro-
vides some useful descriptive notes. A key or synoptical table fol-
lows that of Pech (771} in the use of churacters in the following
ranks: (1) Comparative length of ripe grain and glumes; (2}
density of panicle; {3) cclor of glumes; (4) color of seed; and (5}
shape of head, size and shape of seed. shape of glumes, ste.

Collier (48) in 1884 contributed the most pretentious account of
the introduction and development of sorghum i the United States
that had yet been published. In this book, most of whick is devoted
to an exposition of the possibilities of utilizing sorghum as a sosuirce
of sugar, the author records many interesting observations regarding
the introduction of sorgo varieties in the United States. and in add-
tion presents a valuable discussion of the botany of sorghum with
quotations from early botanical works and finally gives a description
of the varieties inciuded in his experiments. Connected with the
varietal descriptions is a key for the identification of the varieties
and 15 plate illustrations of what are presunied to be typical panicles
of certain varieties.

He indicated that his key is based upon u similar one prepared by
“F. Peck ” and published in the United States Department of Agri-
cuiture Report Tor 1865. This publication only adds to the con-
fusion regarding the characteristics of the Nutal varieties introduced
by Wray. Neither his descriptions nor his illustrations agree with
those of Hedges (74). For example, compare the illustrations of
Neeazana. This variety, claimed by Ball (26, 5. 84) to be the pra-
genitor of Orange sorgo, is deseribed by Collier as having  seed
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yellowish brown *, while Hedges gives it white seed. The fact that |
an early synonym for Neeazana was “ White Imphee * inclines one to
believe that Hedges was more correct than Collier, in which case the
Sourless would more probably be the modern representative of
Neeazana. .

In Collier’s key the primary division is based on the comparative
length of the caryopsis and the outer glumes, the second division on
the density of the panicle, and the third on glume color. An in-
teresting feature of Colller’s illustrations are two varieties, the
panicles of which resemble those of Collier sorgo in having a very
short central axis of the inflorescence. He listed these as having
been obtained from Cawnpore, India. If they did come from India,
they are about the only valuable sorgos cbtained there and are not
truly representative of the Indian sorghums., Wray claimed these
were represented in the varieties he introduced. Other vaiieties
claimed by Wray (77%) as his introductions were the cne figured by
Collier as Liherian, now represented by our Swmac {this was Wray’s
Koombana), and White Mammoth (Wray’s Enyama), now being
grown as White African. Wray’s contentions in respect to these
two varieties proved correct when he supplied some *“old seed”
of his Koombana and Enyama, These wave, Collier states, identical
with those of Liberian and White Mamme™ ..

Wiley and his coworkers (160, 161, 163, 163, 164, 165) from 1887
" to 1892 published a series of bulletins showing the sucrose and glucose
content of the juice of different varieties of sorgo. In connection
with other data there are g limited number of varietal descriptions.
Though incomplete, these descriptions are of value as a record of
varietal names and characteristics at that time. For example, the
name White India was used for White Mammeoth or Enyama, and
both White African and Black African were mentioned with two
other white-seeded vavieties, White Enfield and Honey Dew, the
latter represented by 8. P. I. nos. 2368 and 2369. Both of these were
grown in the varietal test at Bard, Calif., in 1915, and proved to be
distinct varieties of no promise commercially.

Georgeson (65) in 1896 prepared for the United States Depart:
ment of Agriculture a bulletin which was devoted chiefly to a dis-
cussion of the culture and uses of the kafirs. He speaks briefly of
their introduction 10 years previously and describes three varieties—
Red, White, and Black-hulled White kafirs. The descriptions are
not sufficiently detailed for clessification purposes.

Shaw (738) in 1900 divided the sorghums into two main classes—
saccharine and nonsaccharine. He states: “This classification is
based on the presence of sugar in considerable quantities in the ina-
tured cane or on its almast entire absence.” Among the varieties
named are Early Aimnber, Folger’s Early, and Early Orange. He
describes Minnesota Early Amber as a subvariety of Early Amber,
and Kansas Orange as a subvariety of Early Qrange. In the non-
saccharine class he includes as varieties “ Kaffir corn, Milo maize,
Dhourra, and Jerusalem corn.” He speaks of red and white kafir
corn, yellow and white Milo maize, and brown and white Dhourra.
Brief descriptions of these varieties are given. The white Milo
maize, as illustrated by the author in figure 11, is not the white milo
now being grown in the southern Great Plains, but is a sorghum
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introduced from the West Indies, under the name © Guinea corn.”
The plants in the photograpl are immature, but where the heads
are exserted they sre plainly not those of milo. In this discussion
the author reveals no very complets knowledge of the crop. There
were at the time his book was written many other varieties of sor-
ghum being grown.

Denton (58) in 1901 published the first farmers’ bulletin discussing
the manufactare of sorghum sirup, as a result of experiments con-
ducted by the Department of Agriculture at Medicine Lodge, Kans.
He includes very little regarding varieties, but names Early Amber
us the best early sorghum, Collier 2s the richest in sugar, and Col-
man as one with larger, shorter stems und more seed than the others,
yet having a satisfactory juice. The illustrations, while not very
good, are from actual photographs of the panicles end are useful i
indicating the shape and density.

An interesting feature of Denton’s publication is his comment on
the variation found in the quantity of the juice in & given variety
from year to year. He says:

A varviety may be selected in one seasun Lecuuse it produces good shrup; it
may be rejected the next season beeuuse it produces poor sirup. Planted early
it way produce good sirup, and when planted late it may produce poor sirup in
the same scason an” on the same soil, yet in both seasons it nmay produce ample
and good sirup-making materinl, "The impurities vary in amount, aceordinge
as the growing sensons are favorable or unfavorable.

Winton (769) in 1903 gave valuable assistance to later investigators
by his study of the morphology of the seed of sorghums. In this
study he found the seeds of certain varieties Lo possess a nucellar
layer underneath the mesocarp and distinet from the aleurone layer.
This layer nf colored cells, which is entirely absent in some varieties,
is therefore a character useful in distinguishing the varieties of
sorghum.

Hartley (73) in 1908 published information concerning broom-
corn, most of his bulletin being devoted to the culture and uses of the
crop. He indicates that broomcorn belongs to the same botanical
species as kafir and sorgo, and divides the varieties into two Froups
known as “Standard ” and “Dwarf.” Standard he describes as
growing to a height of 10 to 15 feet, with a brush 18 to 28 inches long,
and Dwarf as growing 4 to 6 feet high, with a fine brush 10 to 18
inches long.

Hunt (£3) in 1904, in his book on cereals, devotes a few pages to
a discussion of the botany, plant characters, and varietal differences
of sorghums,

Ball (25) in 1906, in a bulletin devoted primarily to the sweet
sorghums, discusses in a brief way the classification o sorghums and
gives some useful information regarding the history and eharacter-
istics of & few of the most important sorge variefies. He divides
the sorghums into three groups, (1) broomcorns, (2) saccharine or
sweet sorghums, and (3) nonsaccharine sorghums. The sweet sor-
ghums he separates into four gronps—Anmber, Orange, Sumac, and
Gooseneck. The nonsaccharine sorghums are placed in two groups—
the kafirs, including 1ied, White, and Black-hulled White kafirs, and
“White milo” (not the white milo of the present day but Guinea
kafir), and the dhouras, including Jerusulem corn, Brown dhours,
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and Yellow milo. As synonyms of the durras, he records Egyptian
corn, branching dhoura, rural branching dhoura, and dhoura corn.

Wharburton 155) in 1907, in discussing the grain sorghums, supple-
ments the ezrlier work of Hartley (72) on broomcorn and of Ball
{£5) on the sorgos. He follows Ball in dividirg the sorghums into
three groups—broomcorn, saccharine sorghums, and nonsaccharine
sorghums. He also accepted Ball’s divisions of the nonsaccharine
sorghums into two classes—the kafircorns and the durras.

Scott (152) in 1908 published a short paper in which he suggested
that all sorghums originated from a single species, and divided them
into three classes, (1) saccharine, (2) nonsaccharine, (3) broomcorn.
In a lisi of the varieties tested the only new one is Cigne, which is
evidently a local name applied to a variety that he failed to describe,

Ball {#7) in 1910 published a short civcular to provide authentic
information as o the identity of certain sorghum wvarieties which
were at that time being widely advertised in the newspapers under
fictitious and misleading names. This publication supplies informa-
tion vegarding the history and characteristics of shallu, * chocolate
corn ”, and Gooseneck sorgo. The latter vaviety was then being sold
as “ Texas seeded ribbon eane”, 2 name which, with variations, has
continued in our agricultural literature down to the present day.

Ball’s discussion of “chocolate corn ” is interesting as indicating
the presence of a “black-seeded ” (probably indicates black glume)
sorﬁ;hum in western Pennsylvania and castern Ohio in 1830. The
auther’s cenclusion that this variety was one of the black-panicled
Torms of Arduino which in some wuy was imported into the United
States hardly seems justified in the light of more recent information.
The * chicken corn ?, a black-panicded sorghum mach like Minnesotu
Amber sorgo in appearance, was collected by Drummond at New
Orleans, La., in 1832. Piper (115, p. 42) says that  chiclen corn”
wag undoubtedly brought into the United States by Newro slaves
from the Guinea coast of Africa, If so, it no doubt came in several
years before the date Drummond collected it. This variety is still
found along the Ohjo River in southern Indiana and northern
Kentucky, where it is considered a weed in cornfields.

Ball (26, p. 8) in 1910 presented a more complete classification
of the sorghuns. In the preceding decade he had devoted much
time to a study of sorghums and thus was in a position to indicate
more accurately than hud previous authors the range of forms and
natural relationships of the different groups. He says: “ During
the past & years more than 1,200 different lots of domestic and
foreign sorghums have heen brought together and grown experi-
mentally.,” His key to the principal groups of sorghum includes
sorgo, kafir, milo, broomcorn, shallu, and Jaoliang. This key for
the groups 1s the most satisfactory of all published up to that time.

Bail (28) in 1911 discussed the improvement of the grain sor-
ghums, which by that time had assumed #n important position among
the farm crops grown in the semiarid sections of Kansas, Oklahoma,
und Texas. In this bulletin the only important contributions to the
knowledge of varieties are the statements made respecting the history
of certain ones and the influence of selection on others.

22013—36 2
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Conner (50} in 1911 published a bulletin on the use of sorgos for
forage. In his discussion of classification and varieties he divides
the sorghums info two classes based on use, (1) “those that are
grown primarily for forage and sirup ®, and (2) *those that are
grown for grain® The author says the sorghums in group 1 are
characterized by a high percentage of sugar in the stems, rather
small heads, and the presence of tannin in the seed. Group 2 is
made up of varieties with pithy or semipithy stems having little
saccharine matter and rather large heads with seeds containing little
or no tannin. He numes seven varieties belonging to group 1 in the
order of their commercial importance at that time, namely, Sumae,
Amber, Orange, Planter, Gooseneck, Honey, and Supling. Bach
of these is described in some detail.

Ball (29) in 1912 presented a suggested classification in which
he divides the sorghums into five groups, broomeorn, shallu, sor-
ghum, kafir, and durra, after which he considers these groups sepa-
rately. A key to the groups is given first, followed by keys for
varieties in each group. This method is well suited to a clussification
limited to the most important varieties, as it simplifies considerably -
the task of differentiating the varieties within a group. It is not
adapted, however, for the identification of all varieties now being
grown in the Sorghum Belt. Intermediate forms are continually
appearing, either through natural crossing in the fields, e. g., Schrock
and darso, or through directed effort at experiment stutions, like
Beaver and Chiltex. These intermediates cannot be definitely placed
in any of the groups by the use of the suggested group keyv.

The characters used in separating the groups are in descending
importance {1) iiuiciness of pith, (2) density of panicle, (3) rachis
length compared with head length or posilion of head, and {4)
minor characters such as spikelet shape, seed color, and shape of
punicle. Keys for identifying varieties within a group make use
of the above characters and several others such as the color, thick-
ness, and presence of pubescence on the ghunes, the diameter of
the stems, tlie overlapping of the leaf sheaths, und the length of the
seed as compared with that of the outer glumes.

Bail {30} in 1913 published a somewhat technieal discussion of
the kaoliangs, a group of sorghums which are grown to the prae-
tical exclusion of other varieties in northern China, Manchuria, and
Chosen (Korea), but which never succeeded in the United States
In competition with the sorghums originating in Africa. This pro-
fusely 1llustrated bulletin of 64 pages leaves little to be desired in
the way of information on kaoliangs. The author clussifies 58 sep-
arate introductions into 27 varieties; 3 of these had white sceds and
22 brown seeds. Color of seeds is the basis of the primary division;
color of glumes secondary; the third rank is dependent on the shade
of color and shape of the seed; and the fourth rank on the size,
density, and shape of the panicle. The varietal names applied are
evidently improvised and more or less descriptive.

Ball and Rothgeb (32) in 1913 collaborated in a publication an
the kafirs. A simple key for the identification of the five varietres
is_given, and detailed descriptions of each variety are included.
Pink kafir is listed along with White, Blackhull, Dwarf, and Red.
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Churchill and Wright (44) in 1914 issued a bulletin in which con-
siderable space 15 devoted to varietal deseriptions. The illustrations
are very helpful, providing visual comparisons of miles, kafirs, dur-
ras, kaoliangs, and shallu. White milo, similar to the yellow milo
except for the seed and glume colors, as well as darso, a new hybrid,
was described, perhaps for the first time. This white milo is entirely
cistinct from the variety first described by Ball (26, p. 32) under
this name. The “ white millo maize * of Ball did not in fact belong
to the milo group, but was more closely related to the kafirs. Ball
recognized this and suggested the name Guinea kafir for this variety.
The white milo of Churchill and Wright is a true milo.

Piper (717) in his book published in 1914 (revised in 1924) in-
cluded a brief statement regarding the botany of sorghums and
their classification by groups.” In his proposed key for these groups
he adopted the classification proposed by Ball (29) with minor mod-
ifications and the addition of another group to include Sudan grass
and Tunis grass. Tu the first edition he places sorghum in the genus
Andropogon, but in the revised edition he accepts the Persoon genus
Sorghum, separating this group from other Andropogons. The cul-
tivated sorghums are listed as Sorghum. sorqghum, gudan grass as S.
sorghum vav. sudanese, and Johnson grass as S. halepense, Stapf
(743) regarded the wild forms of grass sorghums in Afries as distinct
species, but Piper contended that they together with the cultivated
sorghums represented one species because ¥ all the wild forms cross
with the cultivated varieties with great readiness.”

Piper (115) early in 1915 presented a critical analysis of the botani-
cal relationships of Andropegon halepensis and A. sorghum. Keys
for the identification of different subspecies in the grass sorghum and
Johnson grass group are provided. He followed this later in the
same yeal with an article (776, p. 110) supporting the theory that
the grass sorghums of Africa are the prototype of the cultivated
sorghums. This theory was first propounded by Hackel in 1886,
but in such manner that a majority of botanists considered that he
referred fo the rootstock forms like Johnson grass. Piper clears up
this misunderstanding, showing that Hackel really referred to the
group of wild sorghums that did not possess rootstocks, which arve
now called grass sorghums, designated by Hackel as Andropogon
sorghem. effusus. A. sorghum virgatus, and 4. sorghum, aethiopicus.
The theory of Hackel and Piper has been confirmed by Longley
(702) an(d others in cytological investigations showing that the grass
sorghums have the same number (10 haploid) of chromasemes as the
cultivated sorghums, while Johnson grass has twice that number.

Vinall and Edwards (751) in 1916 described certain sorghum
varieties recently introduced into the United States. Information
regarding the history and brief but detailed deseriptive notes are
given for Dwarf hegari, “Improved feteritn”, Dwarf feterita,
white milo, and “ Schrock kafir.,” The feterita (E. C. 811) described
ag Dwarf feterita has beeu shown later not to be a true dwarf,

Rothgeb (723) in 1916 published a short bulletin on dwarf broom-
corn. He introduces the new name Acme (Dwarf Standard) for a
variety resembling Standard in the length of the brush but more
like dwarf broomcorn in its height and the manner in which the
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brush (panicle) can be disjointed from the stem by jerking it. This
feature contributes to the ease and lessens the expense of harvesting
the brush.

Conner and Karper (52) in 1917 published a brief note giving the
results of measurements of the internodes and leaf sheaths of milo
and kafir at Lubbock, Tex., in 1916, The data showed that while en-
vironmental conditions had a marked effect on the length of the
internodes, the length of the leatf sheath did not vary to any extent.
The overlapping of the leaf sheath is of course dependent on the rela-
tive lengths of the internode und its accompanying sheath. The
authors conclude, therefore, that this character is nof a reliable one
to use as a classification factor.

Madson (104) in 1917 gave directions for the production of grain
sorghums in California. He also gave a few pages to descriptions
of types and varieties, including 6 varieties o}') kafir, 3 of milo, 4
kaoliangs, and 2 durras, besides feterita and shailn.

McArthur (20%) in 1918 described a number of varieties then
being grown in New Mexico and included a “key for the identifica-
tion of grain sorghums.” This publication was intended for the
extension worker, and, although the recommendations regarding soil
adaptations and rules for selecting to improve the type are no doubt
useful, the descriptions are incomplete and the key for identification
of varieties wholly inadequate and in some respects inaccurate.

Rothgeb (724) in 1918 published a treatise on standard broom-
corn, supplementing his previous bulletin (223}. Very little atten-
tion is given to classification. The author says that there are two
chief kinds of broomcorn, the Standard and the Dwarf, and he lists
nine varietal names that have been applied to standard broomecorns.

Ball and Rothgeb (38) in 1918 published resulis of grain sorghum
experiments in the Texas Panhandle and included a key to the prin-
cipal varieties within the groups. These keys were based on those
previously developed by Ball {29} and Ball and Rothgeb (52).

Hensel (77) in 1819. in a publication wherein he disclaims any
credit for original idess, suggests that the more than 200 so-called
“ yarieties ” may be very largﬁy local names for forms derived from
Amber, Orange, Sumac, Gooseneck, and Honey.

Willaman, West, and Bull {(768) in 1919 proposed a key for the
classification of a limited number of sorgo varieties. In addition the
hotany of sorghum is discussed briefly. In their key the primary divi-
sion is based on the position of the peduncle, whether erect or re-
curved; the secondary division on the density of the panicle: the
third ranking on the comparative length of the rachis g-::enh'al axis
of inflorescence) and the panicle; and final divisions within these
groups were based on glume and seed color.

Beeson and Daane {36) in 1919 described a new variety, darso
sorghum, which had originated in Oklahoma. This publication
provides the first authentic statement regarding the history and
characteristics of this variety.

Rothgeb (725} in 1920 described some new varieties in his bulletin
discussing the culture of grain sorghums. Dawn and Sunrise kafirs
had been originated several years previously by A. H. Leidigh and
hiad by this time become more or less standurdized.




COMMON SORGHUM VARIETIES 21

Rothgeb (726) in 1920 in discussing milo presented some infor-
mation regarding its introduction into the United States and also
the characters of this group of sorghums.

Vinall and Getty (162) in 1920 discussed the use of sorghums for
forage. It is suggested that the sorghums may be divided into four
broad groups, (1) sorgos, (2) grain sorghums, {3) grass sorghums,
and (4) broomcorns. Only sorgos and grain sorghums are ¢on-
sidered in this bulletin, and the mportent varieties of each group
are listed.

Conner and Dickson (57) in 1921 reported on the origin and char-
acteristics of Spur feterits and gave a detailed account of its per-
formance at several stations in Texas,

Vinall and Getty (758) in 1921 published a résumé of information
regarding Sudan grass, including information on the introduction of
this grass sorghum and its botanical relationships with other species
of sorghum belonging to this group and their distribution in Africa.
Tunis grass {Sorghum virgatum (Hack.) Stapf), Kamerun grass
(8. effusum),® Tabucki grass (8. verticilliflorum)? Hewison grass (5.
vulgare hewisonii},” and “chicken corn” (8. vulgare drummondii
(Nees) Hitchc.% are included in the discussion. A brief statement
regarding sorghum-Johnson grass hybrids calls attention to their

close resemblance to the grass sorghums. Illustrations of representa-
tive panicles of the different species are given.

Thompson (148) in 1928 reported on the production of sorghum in
Arizona, naming the most important varieties of the grain sorghums

and sorgos with brief descriptions of each. The author includes
Standard and Dwarf breomcorn and mentions Sudan grass, Johnson
grass, and Tunis grass as belonging to the sorghum family.

Sieglinger (136} in 1923 used the same key with minor modifica-
tions as that used earlier by Ball and Rothgeb {38). In their inclu-
sion of grass sorghums, however, these authors, unfortunately, added
Johnson grass, which 1s now properly placed in a different species
from the sorghums,

Vinall, Getty, and Cron (254) in 1924 reported on experiments with
sorghums at various poinis in the Great Plains. The grouping of
the sorghums is the same as that proposed in a previous publication
of Vinall and Getty. and no classification of the varieties is attempted.
There are, however, extensive records respecting the growing season,
height, grain yields, and forage yields ¢f numerous varieties, together
with illustrations showing the habif of growth and general appearance
of certain ones.

Sieglinger (137) in 1924 called attention io the presence of a brown
subcoat or nucellar layer in feterita, Dwarf hegari, Blackhull kacli-
ang, and certain brown-seeded sorgo varieties; also the absence of this
nucellar layer in White and Red kafirs, White and Yellow milos, and
White durra. Data respecting the manner of inheritance of this
factor are presented.

*Borghumt efusum  {Hack.) Vioail.  Asdrepogon sorghum  subep, Tfalepenziz var,
effusus Heck,, in DC.. Monog, Phan, 6 ; 503, .
s Horghum vertloilliforum (Stewl.) Vinnll. Andropogon verHeillifiorus Stewd.,, Syn.
Pligruﬁ' 393:’:1 Ao ar. tewlsonll {Plper) Vinall. .nd httm hgsct
orghum gare var. bewlson: ity nall. Ardropegon yorphtim higwizontl Plper
Biol. Soc. Wash, Proc. 28: 41, 1915, P PEE
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Gibbons (70) about 1924 published a bulietin discussing the pro-
ducticn of breomeorn in Oklahoma which includes! a brief section on
classification and varieties. He states the classification proposed was
suggested by Sieglinger (148).

owgill {55) in 1926, after several years spent in observation of
sorgo varieties under field conditions at Fort Smith, Ark,, published a
study of the panicle characters of these varieties which adds greatly to
the lzrncu\\'ledge concerning the details of these characters. The 1llus-
trations in this bulletin are especially commendable and contribute
much to 2 clear understanding of the details of structure in the spike-
lets, After describing the chief panicle characters which differentiate
the varieties, the author discusses varietal groups and presents a
synoptical key of varietics and finnlly a detailedd doseription of those
varieties grown under his ohservation at Fort Smith. = The rank or
value of characters used in classifying the varietios are as foliows:

{1) Relative compactiness of the panicle, (2) compuraiive exsertion of the
caryopsis, (3) relative degree of thickening of the glumes, (4) form of splkelets,
and (D} ecolor of spikelots or caryepses ov speciat features of (he panicie or
rpikelets,

The three main groups ander this system are, according to the com-
pactness of the panicle, (1) eftuse. (2) contracted, and {3) compact.

The chief critieisin of this otherwise excellent worle is perhaps that.
the sorghums studied were not in all eases truly ropresentative of
the varietics as commonly grown in the sorghum belt: in addition,
the elimate at Fort Smith, vk was such as to canse the panicle
branches te assume unnatural positions when mature.

Mieglinger (7.28) in 1928 published the first comprehensive classi-
fication of broomcorn varieties grown in the United States.  His key
to groups and varieties of broomeorn establishes 4 groups—standard.
European dwarf, western dwarf, and whisk dwarf. There are 5
varieties of standavd, 1 of European dwarf, 2 of western dwarf, and
1 of the whisk dwarf. Acme, the dwarf-standard mentioned by
Rothgeh (IQJ%. is placed in the western dwarf group as a svnonyn
of Evergreen Dwarf. In his key the author made the height of the
stalk the basis of his primary division into groups. His secondary
division is based on the length of the peduncle and the firmness with
which it was attached at the base. Varieties within these groups
were separated on the basis of glume color. time required for ma-
turity, and certain other characters, sneh as position of seeds on the
paniele and quality or fineness of the brush. Detailed descriptions
of individual varieties are given, as well as brief statements regarding
the history of each.

Cowgill (56) in 1929 followed his earlier publication {55} with a
more popular treatment of the subject for general distribution. The
descriptions of varie{ies are based on the study of panicle char-
acters veported in the earlier publieation, but in addition the certaia
characters of the stem, such as height and diameter, are mentioned,
and a fist of synonyus is given,

Swanson (46} in 1929, in an wrticle devoted primarily to the
genetics of seed coler iIn sorghums, explaing and illustrates the
morphology of the sced coats in different varieties. The chief point
of interest and value from a classification standpoint is the presence
in certain varieties of » phmmented subeoat or nucellar Inyer whicl
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is not found in other varieties. Winton (Z69) first pointed out this
difference, but did not associate the character with as many varieties
as did Swanson. Swanson also developed the fact that the nucellar
layer was more or less visible through the pericurp when the meso-
carp layer was thin or poorly developed. In such cases the nucellar
Iayer became o contributing factor in the seed color.

Martin and Washburn (Z06) in 1930 provided the latest informa-
tion regarding broomeorn. Like preceding publications, this one
devotes most uttention to culture, uses, and marketing. In addition,
however, they record intercsting facts concerning the introduction
of this crop mto the United Stutes and the churacteristics und re-
lationships of the principal varieties being grown. The cluassification
follows closely that given by Sieglinger {738) in 1928, The authors
divide the broomcorns into three groups—standard, western dwarf,
and whisk dwarf, Evergreen, Black Spanish {Black Jap}, and Cali-
fornia Golden {Aksarben) are listed as the standard varvieties; Ever-
green Dwarf (Oklahoma Dwarf, Acme), Scarborough, and Black
Spanish Dwarf as dwarf varieties; and Japanese Dwarf as the whisk
dwarf representative.

Karper et al. (93) in 1932 reported agronomic experiments with
grain sorghums in Texas, and Quinby et al. (778) in 1934 reported
the experiments with forage sorghums. While they do not give clas-
sifications of the sorghums, they do give partial descriptions of the
varieties grown in the State and uvseful information regarding the
history and distribution of varieties,

A similar treatment of the more important sorghums grown in
Oklahoma was given by Kiltz et al. (94) in 1983,

Recommendations for cultural practices under California condi-
tions were published by Hendry (76) in 1933. He gives brief deserip-
tions and rather complete histories of the varieties important in
California, but many of rather wide distribution in other parts of
the country are not grown there.

Getty (68) in 1934 included sorghums in his publication of experi-
ments with forage crops ut Hays, Kans., and gave brief descriptions
of some varieties aleng with the agronomie data.

Swunson and Laude (Z47) in 1934 also reported experiments with
sorghums in Kansas and included 2 classification which was pro-
posed for ¢ practical purpeses ¥ and “ agronemic rather than botani-
cal” {147, p. 12}. In this classification there are 4 primary groups
and either 1 or 2 ranks of subdivisions in each group; following the
subdivisions the varieties are listed. Their discussion includes the
description, history, and distribution of euch variety.

Hume and Franzke {82} in 1934 reported the results of agronomic
experiments in South Dakota, but relied largely on previous publica-
tions for their descriptions of varieties.

BOTANICAL RELATIONSHIP OF THE GENUS SORGHUM

Sorghum belongs to the grass family, Poaceae (or Gramineae),
the subfamily Panicatae, and the tribe Andropogoneae. The genus
Sorghann Moench (Meth, PL 207, 1794), which 1s so closely related
to the native Amevican wild grasses in the genera Andropogon and
Sorghastrum, has the spikelets in pairs, one sessile and fertile, the
other pedicellate, sterile, usually staminate, the terminal sessile spike-
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let with two pedicellate spikelets. The sorghums are usually tall,
robust grasses with flat leaf blades and terminal panicles, The two
natural divisions of the genus grown as field erops in the United
States are Norghum hualepense (L.} Pers., in which the plants are
perennial with creeping rhizomes and 20 chromosomes (Jolinson
grass), and 8. vwlgare Pers,, annual plants with 10 chromosomes
(sorghums, Sudan gruss, ete.) (85, 91, 102).

"The name given this genus was adopted by Hitchcock (79, p. 695
80) in accordance with the rules of the International Botanical Con-
gress. ISurlier he had applied the nime Helcus to the genus (78, p.
%26), in accordance with the American code of nomenclature. The
cultivated sorghums all belong to Serghum vulgare (Holcus sorghum
L.; Andropogon sorghum Brot.).

Stapf (744) in lus discussion of the genus Sorghum recognizes
4 great many species, Cytological investigations by Longley (102),
Karper (91), and Huskins and Smith {84, 85) indicate that the wild
grass sorghums (annuals) of Africs, so far as they have been ex-
amined, have, with one exception, the snme number of chromosomes
as the ordinary cultivated sorghums. This certainly indicales a
common origin and close relationship between these two groups.
Since the botanical species are intended to indicate close relationship
and similarity in plants, it is suggested that the taxonomist can
make good use of the cytologist’s ﬁndings in regard to the number
of chromosomes. The one exception to the 10-chromosome number
m the annual sorghums is 8. versicolor Anderss., which has only
5 chromosomes.® It would appear logical, therefore, to give this u
species rank but Lo consider all the 10-chromosome forms ns N, 2ul-
yare, listing the variations as subspecies or varieties.

DESCRIPTION OF THE SORGHUM PLANT

The sorghum plant is a coarse annual with culms 2 to 15 feet and
sometimes more in height. The culms consist of a hard cortical
layer or shell filled with pith interspersed with vascular bundles
and are made up of 7 to 18 or more nodes and internodes. Each
internode is channeled on one side, the channels of adjacent inter-
nodes being on opposite sides of the culim. The surface of the culms,
sheaths, and leaves is glaucous. A leaf arises at each node, alternating
on opposite sides, and the leaves thus appear approximately in a
plane, The leaf blades are glabrous with a glossy or waxy surfuce,
although some hairs cccur on the upper surface at the base of the
leaf blade. The margins of the leaves bear sharp, curved teeth.
Numerous motor (hygroscopic) cells are located near the midrib on
the upper side of the leaf, and these facilitate rapid folding of the
Jeaf blades during dry weather.

A bud is formed at cach node of the culm except the terminal
one, and when small lies within the channel of the interncde. These
buds under seme conditions give rise to side branches.

The inflorescence of sorghum is a panicle of varying size and
density with many primary branches borne on a hairy axis. The

*Thig dlgcovery of a S-chremosome specles wog made flret by A, E. Longley, agsoclata
botenist, Divislan of Genetics and Blophyales, Bureau of Flant Industry, 0. 8 Depart-
ment of Agriculture, The drawipgs published in 1032 (102, {l{,’. 8) were prepared by
Longley in” November 1925, e first reported his flndlogs in an unpublisked paper
presented at & meetlng of the Botanical Soclety of Ameriea in December 1628, Loogley's
observations were verifled by Karper In 1930 (91),
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spikelets nre ellipsoidal, of varyin length and diameter, and usually
somewhat compressed dorsiventrally. The sessile spikelets are per-
fect and usually fertile, but the pedicellate arve sterile or staminate.
The lemma and palea are thin and translucent. The lemma may be
either awned or awnless,

DEVELOPMENT OF THE SORGHUM PLANT

Upon germination of a sorghum sced, the radicle elongates and
produces a single seminal root. The voleoptile clongates to a certain
cxtent and, together with the plumule enclosed within i, is pushed
up to the surface of the soil by the clongation of the subcrown inter-
node below the coleoptile, The plumule then grows out of the coleop-
tile, and the crown begins to form at the base of the coleoptile. At
high soil temperatures the subcrown internode sometimes extends
above the surface of the soil and the crown is formed there, Perma-
nent roots develop from the crown and push dewnward and outward
into the soil. Some rootlets are found on the suberown internode
scattered throughout its length. The secondary roots are rather
fibrons and numerous.

Buds are formed at each node of the sorghum stem hoth above and
below the surface of the soil. Below the soil surface the nodes arc
closely crowded together. The buds are formed on opposite sides of
the culm at cach successive node. Bach plant produces eight or more
crown buds. When conditions are favorable for tillering, one or more
of these erown buds elongates to produce the tiller or sucker stalks.
The tillers may be the same height 1s the main stalks or considerably

taller or shorter, depending upon the growing conditions at the time
the tillers are elongating. Bach plant, as time and opportunity per-
mit, can produce as many tillers as there are tiller buds in the crown.
Each tiller develops an independent root system and also the nsual
number of crown buds, If satisfactory growing conditions continue,
the tillers can themselves produce secondary tillers, permitting the
development of a large number of stalks from a single seed.

VARIETAL STUDIES

The present investigations are the outgrowth of = long series of
varicty tests conducted by the United States Department of Agricul-
ture on field stations in the Great Plains. In 1915 all of the foretgn
introductions, as far as viable seed was available, were grown at
Bard, Calif., under irrigation. This test was designed to provide
material for classification studics and n determination of the limits
of variation in sorghums. A fairly complete herbarium of pressed
specimens representing portions of the stem with leaves attached rnd
corresponding mature heads of these plants was collected, and detailed
descriptive notes were recorided frem growing plants in the ficld,
This extensive comparison of types from practically all countries
where the sorghums are grown proved rvather conclusively that there
are no distinet Jines of demarention between the different groups of
sorghums; the sorgos grade insensibly into the kafirs through inter-
mediates with more or less juicy stems, and, on the other hand, certain
kafirs are atmost indistinguishable frrom hegari, and the hegari blends
with feterita, which in turn is connected by infermediates with durra,
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and the latter in the same way with milo. This condition is perhaps
s natural one in & crop which cross-pollinates as freely as the sor-
ghums. With this in mind, and also the fact that crosses of the
groups are being made in considerable numbers, and these hybrids
obviously cannot be placed in either of the parent classes, it hes
seemed undesirable to emphasize the groups in a varictal key intended
for identifieation purposes. A discussion of all the numerous inter-
mediates would oniy resuit in confusion ; therefore this study is limited
to the varieties that have been grown in the United Stutes and have
assumed some importance in practical agriculture,

The principal tests were located at Hays, Kans., Woodward, Okla.,
and Chillicothe, Tex., stations fairly representing the northern,
middle, and southern seetions of the principal sorghum-growing area
of the United States. The varietal tests have been in progress at these
Eoints from 15 to 20 years. Data obtained under these conditions are

elieved to represent accurately the normal behavior of each variety.
The extensive series grown in southern California, beginning »t Bard
in 1915 and continued st Chula Vista, were irrigafed. While the
growth measurements were no doubt re’]atively correct, they did not
represent so accurately as the fests in the Greaf Plains the natural
behavior of the piants. Figures 1 and 2 show feld cultures of Minne
sota Amber sorgo at Hays, Kans., and Blackhull kafir at Chillicothe,
Tex., respectively,

Efforts were begun in 1924 to compile the date {rom the several
stations, and arrangements were made with the Division of Crop and
Livestock Estiniates of the Burean of Agricultural Economics, United
States Department of Agriculture, for a suvrvey of the acreage and
distribution of the principal varieties being grown commercially.
These survey data, collected in 1925, provide the basis for the distri-
bution maps.

The history of each variety was compiled from publications of the
United States Department of Agriculture, State experiment stations,
books, agricultural papers, and other published and unpublished
material.  The origin of some of the early wvarieties will always
remain in ouhi, but the records of those originating after the Depart-
ment of Agriculture and the State experiment stations began to
observe and sticly the crop are fairly anthentic. Several unlnown
varieties were en{:uuntcrcr]l in the vorietal survey. but in ench case
these apparently had a very hmited distribution and their omission
from this bulletin therefore seems warranted.

ESTABLISHING VARIETAL TYPES

In the test made at Bard, Calitf., 1915-18, approximately 800 sep-
arate lots or numbers obtained from domestic and foreign sources
were seeded in 12-foot rows 42 inches apart. Much of this seed was
old, and perhaps not over 73 percent of the lots produced stands.
Many of the sorgos were grown from seed that had been preserved
through successive generations by the Department of Agriculfure
from the early work with this crop at Medicine Lodge, Xans., and
other points. Most of the varieties were represented by from 10 to
20 strains, all of a similar type and differing only in minor character-
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PR 1. Experimental plol of Minnesetn Amber sorgo ot Layse Koo, showing e
pearanee i the tiobl aod Gie wsmad varintlon o panlels ehdrmeters due nlely o
dilferoreres o stoge of wentuclis,

Pty Se-~Lipertentid plel s Blaekhall kndie ot Chilleot e, Tex,, shom g i ranese
i the o] mad the &1lgh) vaeintlon b pundels chineneters af (his varelely,
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isties, This extensive collection served to fix in the minds of ob-
servers the distinctive characteristics of each variety and to form a
basis for choosing Lhe varietal type as deseribed here,

In the tests conducted on field stations in the (ireat Plains, numer-
ous introductions from foreign countries as well as many accessions
trom domestic sources were mncluded first in rod-row tests and later
in plots if they exhibited any promise of usefulness. By a process
of elimination the number of varieties was gradually reduced to about
50 or 60. These were grown in 4~ or oy -acre plots usually replicated
2 or 3 times. Constant attention was given to the purification and im-
provement of the variety by bageing heads and selecting seed from
the best typicul plants.

In establishing varietal types an attempt has been made to have
them conform to early descriptions when such were availuble. The
type concept for each variety as indicated in the illustrations and de-
seriptions is o product of these early descriptions and later observa-
tions made on experiment stations at Bard, Calif,, and in the Great
Plains as well as on farms throughout the Sorghum Belt. It is of the
greatest Importance that, the deseriptions of varieties should be based
on authentic material grown under conditions favorable to the pro-
duction of the crop where a normal development of the plants is
assured.

CHARACTERS USED TQ DERCRIBE VARIETIES

Unfortunately, only a few of the charzcters of sorghum are definite
and uninfluenced by environment. Such differences as white con-
trasted with colored kernels, starchy as contrasted with waxy en-
dosperms, or the presence as contrasted with the ubsence ot a nucellur
layer are definite and easily determined. On the other hand, shape
of panicle, size of kernels, height of plant, and many other characters,
while inherently different in different varicties, are so influenced by
environment that their value in descriptions is very limited. Since
there are not enough definite characters to distinguish between all the
varieties, it is necessary to use the less definite characters also.

FLANT CHARACTERS

LEATURITY

The time of maturity is an important varietal characteristic in sor-
ghums. This character varies widely in different seasons and is
affected also by date of planting, early planting usually resulting
in a longer growing season than late planting, unless the planting
is so Iate that maturity is retarded by cool weather in autumn. The
relative order of maturity of varieties is fairly constant, although
occasional shifts in the usual order cccur under different environ-
ments resulting from different dates of planting at the same location.
Some varieties are more sensitive than others to environmental dit-
ferences, insofar as fime and maturity ure concerned. In classifying
varieties for maturity, averages for a considerable period of years
have been used, except for varieties grown only a few years, and
these latter have been compared with stendard varieties of known
maturity, Considering the number of days as the period between
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planting and maturity under average conditions, the following arbi-
trary classes have been used in the descriptive notes of varieties:
Very early U0 days or less.
Ear)y_.— 91 to 100 Qays.
Early to midseason - 101 to 108 days,
Midseason 109 to 114 days.
Mlidseason {o late 115 {0 120 days.
Late_ 121 to 124 days.
Very late 125 or more days.
These averages are subject to considerable envirenmental fluctua-
tion, and under extreme conditions & variety may be as much as 25
days earlier or later than the average period. Comparative periods
of maturity or dates of heading are a relisble measure of the rela-
tive maturity of sorghumn varieties when varieties of known growth
habits are included in the tests.

HIIGHT

The height of sorghum plants varies widely with environmesnt and
shows some fluctuation of relative heights under different conditions.
The comparative heights are rather consistent, however, except when
a tall or a late variety is stunted by drought or other factors and
prevented fromm meking g normal development. In general, varieties
more than 72 inches in average height are regarded as tall, whereas
those less than 48 inches are regarded as dwarf. A few very short
or extra-dwarf varieties seldom reach 40 inches and often are 30
inches or less, Height is determined by both the length and the
number of internodes, but chiefly by the fength.

STEM CHARACTERS
DIAMBETER

The thickness of stem is of some value in identification. Varieties
described as thick-stemmed have a stem diameter at the lower inter-
nodes of 1 inch or more, whereus the stem dismeter of varjeties
classed as slender does not exceed five-eighths of an inch. Early
varieties usually have slenderer stems than late varieties,

JOICINESB

All sorghum stalks contain considerable juice before maturity, As
the plants approach maturity and thereafter, the moisture content of
the stalks gradually decreases.

Sorghums differ widely in the apparent juiciness of the pith of
the stalks although the range in actual moisture content of the pith
may not exceed 20 percent. The pith of stalks regarded as juicy
has a watery appearance and yields considerable juice under pres-
sure. The pith of the so-called dry-stemmed varieties has a some-
what dry, white appearance and yields much less juice under pres-
sure. As a class, the sorgos are very juicy; the kafirs are mid-juicy;
and broomeorn, kacliang, durrn, and shallu are ordinarily regarded
as dry. The milos are somewhat intermediate in juiciness between
durra and kafir. In determining the juiciness of the stalk of sor-
ghum varieties, it is not necessary to examine the interior of the
stems because the juiciness or lack of juiciness of the stems is indi-
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cated in a broad way by the midrib of the leaf. Juicy varieties
have a dull gray or cloudy midrib, due to the presence of the abun-
dant juice. Dry-stalked varieties, on the other hand, have a pure
white midrib, owing to the lack of juice,

SWEETNESS

The juice of the sorgos is sweet, whereas that of grain sorghums
is ot sweet or only slightly sweel. The differences are due to the
relative quantity of sugar aceumulated in the juice of the stem. In
determining sweetness of vurieties for the descriptions, sugar
anulyses were not muade, but relative sweetness was estimated by
taste.

TITLERINY

The number of tillers formed is to sume extent a varietal charge-
teristic. Certain kafirs and kuoliangs tiller ruther sparsely, whereas
ost sorgos, milos, feteritas, and hegari tend to tiller freely. TFavor-
able growing conditions with an abundance of moisture and ample
spuce for individual plants favor the development of tillers. Cer-
lain varieties, like Reed kafir, produce few tillers even under very
favorable conditions. Tillering varieties that do not develop any
tillers in an unfavoruble environment may produce as nany as 8 or
10 primary tillers per plant under good conditions. As an averange
for an entire field, however. three tillers per plant are about the
maximum, unless the stund of plants is thin. The number of tillers
developed depends upon both the enviromment and the varietal
tendency in the development of erown buds.

BRANCHING

All sorghums can produce branches, since buds are borne at all
nodes except the upper one, which produces the terminal leaf. The
buds ordinarily do not develop into branches until the stem is ap-
proaching maturity, und under ordinary conditions not more than one
or two branches are produced. The upper bud nsnally produces ihe
first branch, and the succession of branches proceeds down the stalk.
Varieties of sorghum differ considerably in the tendency to branch,
early varieties being more subject to branching Decause they reach
maturity before the close of the growing season. In the Sorghum
Belt of the United States the frost-free period is not sufficiently
long to permit the development of branches in the late varieties.
All varieties will branch eventually if the plant is not killed, and
the branching may proceed down the stalk until all of the nodal
buds have developed.

LEAF CHARACTERS

NUMBER

The number of leaves has long been regarded as a varietal charac-
teristic. The number of leaves at maturity is also u mneasure of the
number of nodes in the stem above the surface of the soil. Each node
produces a leaf, but the small leaves produced by the nodes in the
crown usually have dried and disappeared before the plant is mature.
Early varieties of sorghum have aLout T to § leaves above the crown,
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while late varieties may produce 13 or more. The number of leaves
is directly correlated with. the period of maturity of varieties. In
the variety descriptions, those varieties which on the average have
10 leaves or less to the stalk are classed ns sparsely leaved, those with
11 to 13 leaves as mid-leafy, and those with 14 or more leaves as leafy.

MIDRIE COLOE

The color of the midrib is of value in descriptions. The white and
cloudy (dull gray) midril color has been previously mentioned in
connection with the juiciness of the stalk. In addition to these two
colors, there is a yellow midrib characteristic of milo, caused by the
presence of a yellow pigment {(carotin) in the pith immediately un-
derlying the cortical layers of the midrib on the upper leaf surface.
These outer layers of the midrib are translucent and permit the ex-
pression of colors or juice in the underlying pith,

In the descriptions varietios are classitied as having white, cloudy,
or vellow midribs. In varieties having white midribs the whole
midrib of a mature leaf is pure white, and usually the white ap-
pearance has completely developed in half-grown Jeaves, but in the
leaves of seedlings or very young leaves of older plants the midribs
usually are cloudy. The cloudy characteristic, as previously noted,
is due to the presence of juice or sup in the midrib. This juice may
extend entirely across the midrib and usually ddoes in young leaves,
but as the plant nears maturity the amount of juice diminishes, leav-
ing a white streak in the center of the midrib. The width of this
white streak varies in different leaves, plants, varicties, and seasons,

bt all varieties that have leaf midribs with clondy margins—that is,
with midribs not totally white—are classed as cloudy. Yellow pig-
ment in the midribs is vaviable, and frequently it is apparent only
in a few leaves or portions of leaves. The yellow does not cover up
the cloudy appearance. but those varieties in which some yellow
coloring develops are classified as having yellow midribs.

OVERLAFILXG OF SHEATHS

Varictal differences occur in the number of leaves, length of leaf
sheaths, and length of internodes in the sorghums, with consequent
differences in the overlapping of the sheaths. The leaf sheath at-
tached at one node may not reach the next node above in some varie-
ties. while in others it may overlap the sheaths attached at several
higher nodes.,

tonner and Xarper (52) have shown that the length of internode is
influenced much more than the length of sheath by environment, and
that overlapping of sheaths is of minor value in describing varieties.
Since there are varietal differences, however, when the compared vari-
eties are grown under cither normal or like conditions, this character
has been used.  The degrees of overlapping shown in the descriptions
are: None if the leaf sheath does not reach the node above that to
which it is attached. slightly or little if it extends just beyond the first
node. moderately if it extends to the second node, and much if 1t
extends beyond the sccond node,
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COLEQPTILE COLOR

Reed (720) separated the color of the coleoptiles of sorghum seed-
lings into either red or green, although the green coleoptiles of some
varieties may show traces of pink or purple color. The red color may
sometimes extend to other seedling tirsues. It is controlled by a
simple dominant factor and is of value in distinguishing betseen some
varieties or hybrids.

PANICLE CHARACTERS
LEKGTH

The panicles of the cultivated varieties of sorghums, except broom-
corn, average from about 5 to about 12 inches in length, extreme
lengths of normal panicles ranging from 3 to 18 inches. Most varieties
of milo, feterita, and durra and alse Sumac sorgo have relatively
short panicles, usually less than 8 inches in length; kafirs usually
have long panicles, more than ¢ inches in length; while different
varietics of sorgo may have either long or short panicles. The
panicle length depends mainly upon the length of the rachis and the
upper panicle branches and to a less extent upon the position of the
branches, whether appressed or spreading. Environmental factors
modify the panicle length in all varieties.

POBITION

The position of the panicle is described as {1} erect or (2) inclined
or recurved. Recurving is the bending of the peduncle during the
heading period, caused, as shown by Conner and Karper (63) and by
Martin (705}, by a thick heavy panicle being forced out the side of
the sheath, followed by the bending of the young soft peduncle, which
has not yet become sufficiently lignified to provide the stiffness to
support the panicle. After recurving oceurs the peduncle becomes
lignified and stiff and thus is permanently recurved, Recurved pe-
duncles in the sorghums cultivated in the %ni!}&d States are confined
to certain varieties of milo and milo hybrids, durra, and Gooseneck
sorgo. Recurving is most abundant when the plants are thinly spaced
and growing under favorable conditions at heading time. Under
such conditions large, heavy heads are produced, and the rapidly elon-
gating peduncle is not stiff enough to holid the heads erect when they
emerge from the sheath. The rachis branches of long, rapidly grow-
ing broomeorn panicles sometimes recurve, but this 1s different from
the recurving of the peduncie.

DENBITY

The density of the panicle is here divided into three arbitrary
classes—effuse, mid-compaet, and compact. Effuse panicles have
long branches usually spread out in open, treelike fashion but often
drooping to one side as in shalln and broomeorn. In compact panicles
the branches and branchiets are shortened to such an extent that the
mature seeds seem to be crowded together. FPanicles classed as mid-
compact are intermediate between the effuse and compact classes in
the Iength and position of the rachis branches.
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BHATE

The shape of the sorghum panicle is determined by the combined
effects of the numher and position of the punicle branches and the
length of branches in different parts of the panicle.

RACHTE LENGTH

The length of the rachis (axis of the inflorescence) with reference
ta the total length of the panicle constilutes an important character
in determining the shape of the panicle. In a panicle having a. rachis
nearly the full length of the inflorescence the branches toward the
tip are usually progressively shorter and the panicle istapering at the
tip. If the rachis is much shorter than the panicle the tip branches
obviously are long and tend to give the panicle a clavate shape.
The extreme case of a short rachis is in a well-formed broomcorn
panicle in which the branches arise in a compressed series of whorls
and extend far beyond the end of the rachis.

The rachis of a sorghum panicle is furrowed throughout its length,
the number of furrows and ridges varying from 5 to 9. Some
varietal differences also exist in the depth of the furrows, and in
t(he abundance of pubescence on the rachis as pointed out by Cowgill

55),

HALHIS BRANCHES

The branches of the rachis ave arranged in more or less definite
whorls with a few bronches urising between the whorls, Each

panicle consists of 4 to 16 whorls with 3 to 9 branches arising at
each whorl. The rachis branches range in length from a half inch
to occasionally as much as 7 or 8 inches in sorghums other than
broomcorn. while in the latter they range from about 12 to 24 inches
or even longer. Compact-headed varieties have short branches. In
the descriptions of varieties the branches are elassed as short, mid-
long, and long.

The position of the rachis branches varies among the sorghum
varieties and is listed uniler three classes—appressed, spreading, and
drooping. Appressed branches lie close to the rachis at an angle
not greater than 30°. Drooping branches have tips lower than the
base. Spreading branches sre intermediate between the other two
classes.

GLUME CHARACTERS OF SESSILE SPIKELETS
PURESCENCE

The glumes of nearly all sorghums are at least partly pubescent,
although some are nearly glabrous. In the very pubescent types,
such as some durrag and broomcorns, the pubescence is dense over
the entire surface of the glume. This extremely pubescent type of
glume also is expressed in the plants by excessive hairiness on the
upper surface at the bases of the leaves. Most of the pubescence is
found on the upper half of the glumes and along the edges. At
maturity the pubescence tends to become detached from the glumes
and mature glumes of some varteties are nearly free fromn pubescence.
Threshing also detaches much of the pubescence, and excessively

2201 3—30—
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pubescent types are disagreeable to thresh because the pubescence
causes an irritation of the eyes and skin which is sometimes called
“ broomcorn itch.”

COLOR

Glumes of sorghum varieties are of various colors, including white
(or straw colored) and shades of red and brown, shading into reddish
black and black. The colors can usually be distinguished without
much difficulty if it is borne in mind that they are not fully developed
in the immatunre panicle and that after maturity weathering often
results in fading and uneven distribution.

SHAPE

The shape of the glume surface as viewed from the exterior is
described according to common descriptive terms. such as elliptic,
ovate, and obovate. Those having n pronounced bulge or outward
swelling at or near the middle ure described as gibbous. Some have
@ narrow transverse depression across the glume, us in milo. This
has long been regarded as a characteristic typical of milo, although
some mile hybrids, such as Beaver, Wheatland, and Fargo, do not
possess this character. The development of the large obovoid kernels
pushes the upper portion of the glumes outward as the kernels
enlarge. This outward bending greatly accentnates the crease. If the
kernel is removed from the spikelet while still small, the glume is only
slightly wrinkled.

The tip of the sorghum glume is usually cither acute {sharp) or
obtuse (dull), but occastonally is rounded or nearly truncate (square).
The glume tips of many varieties are somewhat intermediate between
the acute and obtuse type, und often the tips split or break off, making
exact description difficult,

TEXTURE

The texture of glumes 15 described as indurate (hard}, coriaceous
(leathery), or chartaceous (papery). Most varieties have indurate
glumes, which in some cases are thicker than in others. Thickness of
the glume ig difficult to measure and therefore is of little value in
description.

There are varietal differences in the venation of sorghum glumes,
as pointed out by Cowgill (55), but these differences are too variable
and difficult to determine for general use in these descriptions,

AWNEDSESS

The lemma of sorghums is very thin, papery, and fragile and is of
little value for identification purposes except for the presence or
absence of awns, Sieglinger, Swanson, and Martin (740) divided
the awned character into four genetically and iorphologically differ-
ent classes, namely, strong awned, wealk awned. Lip awned, and awn-
less. The classes used here for deseriptive purposes are awned and
awnless,  The base of the awn s attached at abont the middle of the
lemma, and the awn extends considerably beyond the lemma and
glumes, rarely less than 4 or 5 mar.  In most awned varieties the awn
15 twisted and also geniculate (bent). Awnless glumes are of two
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types. The lemma of kafirs has only a short rib extending from the
middle not quite to the tip of the lemma. Feterita and hegari lemmas,
on the other hand, bear a short awn or pointed structure extending
to or a littie beyond the tip of the lemma. These tip awns sometimes
are exposed but rarely are more than 2 wun long.

PEDICELLATE SPIKELETS

Sterile or stuminate spikelets are borne on pedicels at the base of
each fertile or sessile spikelet. The pediecellate spikelets le along
the face of the glumes of the sessile spikelets and may or may not
Le staminate; sometimes they produce pollen. but they never con-
tain pistils and therefore do not produce sceds. Two pediceliate
spikelets nre attnched fo the sessile spikelets at the tip of each sec-
ondary branch, but single pedicellnte spikelets are attached in a
cluster to all of the other sessile spikelets. The charncters of the
pedicellate spikelet of value in describing varieties ave size, color,
and deciduousness In many vavieties the pedicellate spikelets are
small and rather inconspicuous, while in other varieties they are
considerably longer thau the sessile spikelets. The color of the
glumes of the pedicellate spikelets may be the same as the sessile
spikelets, but often they ure of a liglter color. frequently being
straw colored. In some varieties the pedicellate spikelets are largely
deciduous at matwrity, while in others they remain attached to a
lnrge extent.

STIGMA COLOR

Stigmas of sorghum flowers vary in color from pure white in
Blackhull kafir to vellow in milo. Contrasts in stigma color are of
sonme nse in distingnishing varieties during the blooming pertod,

KERNEL UHARACTERS

EXPOSURE

The exposure of the kernel is a rather importunt vavietal charae-
teristic. It is determined by the relation between the size of the
ghime and the size of the seed. In some varieties, such as broom-
corn aml Amber sorgo. the glunes are us Jong as the kernels and
cover them entirelv or nearly so. Xernels in some of the grain
sorghims ure exposed beyond the ends of the wlumes for more than
hall their Tength, The width of the glunes seur the tip determines
the opening between the glumes and affects the proportion of the
kernel that is exposed in the angle of the glumes. In general, the
more the kernel is exposed the easier it is separated from the glumes
in threshing, Shallu kernels differ from those of other sorghums
by rotuting a quarter turn so that they are ot maturity it o plane
perpendicular to the glumes,

S1ZE

The size of the kernel in sorghums varies widely. Small-seeded
varieties weigh only ubout 8 to 10 g per thousand seeds. Mid-sized
seeds weigh from 12 to 24 ¢ per thousand seeds on the average.
Large seeds usually weigh 25 to 33 g per thousand seeds, with ocea-
sional lots of large-seeded feteritn or milo weighing more than 40 g
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per thousand secds, Some of the sorgoes. particuiarly Sumac, have
very simall sewds: most of the kafirs and many of the sorgos have
mid-sized seeds. The milos as a group have lurge seeds and the
feteritas very large seeds.

COLOR

The colors listed in the descriptions of sorghum kernels are white,
chatky white, pink, yellow, ved, buff or brownish yellow, brown, and
reddish brown. Some white-seeded varieties alse have red or brown
spots.  The pignient of sorghnm kernels is formed in twao distinet
layers, (1) the epicarp {or vuter layer of the pericarp). and (2) the
nucellar layer, which lHes next to the wlenrone layer of the endospenn.
Phe presence or absence of a nueellar Jayer can be detected by serap-
ing off the outer Juyers. The nucellar layer is lacking in many
varietios bt is alwuys eolored brown when present. Between the two
colored regions are other layers of cells. but the only une of con-
sequence in deseriptions is the mesovarp.  Tn most varieties the meso-
carp is thin, but in some sorghuns (feterita, hegari, and Wonder)
it s thick.  Yellow and red seeds have color in the epicarp only.
In the buft or lizht-brown varieties the nucellar lnver is present.  1n
the dark-brown or reddisli-brown varieties the nucellar layer is pres-
ent and the epivarp is colored. Chalky white varieties have the
brown nucellar layer but no volor in the epicarp.

BILAVE

The shape of the kernel, as viewel from the dorsal {embryo) ar
ventral (hilum) suefaces with the basal or hitum end below; usually
is oboviod, althongh =ome are more or less ovoid or ellipsoid. A few
varietics have kernels ahuost ochicular in ontline,  The seeds also
differ in the degree of dorsoventral flattening, durra seeds being
particudarly flat, and others, such as feterita and milo, somewhat so,
In most of 1the soreghums the flattest sueface 15 on the same side as
(e ombryo and the sceds most frequently come to rest with the
embryo underneath,  Seeds of feterita and Grohoma, hiowever, ure
most flattened on the side opposite the cmbryo and nsuadly come to
rest wilh the embryo above. A few varieties have o large seutellum
that extends above thic endosperm, mmldong the embryo region appear
very lurge.

ENBOBPERM

The cndosperm of sorghum sveds iy give cither o starchy or a
waxy reaction when the lodine test is applied. Karper (92) deter-
mined the segregation of progenies resulting Trom crosses between
the two types anel foud the starehy character to be completely
dominent over the waxy. '

The endosperm giving the siarchy reaction consists of an outer
corneotis portion and an inner chalky or soft stuceh portion. 'The
velative thickness of the corneous luyer is to some extent a varietal
characteristic, althoaeh it is highly influenced by environment

(fig. 3).
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Y — HHEH

CORNEOUS WAXY
ENDOSPERM ENDOSPERM ENDOSPERM

Floure 3—0utline dru.\\'lni;s of dorseventesl aud latersl cross deetlons of sorghum
seed, showing varintions In {1) size and shape, (23 proportlon of auter cornepus and
lamer noft stareh in endosperm:, ond (3? slze and slinpe of embrye : A, Staudard feterity ;
B, Standurd Yellow mlle: €, Blackhull kafie: D, begariy £, Ombge wirge; F, Sumne
sorge ; @, Sapling sorge ; &, (ooseneck sorko (endosperm waxy).
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KEY FOR IDENTIFICATION OF COMMON SORGHUM VARIETIES

A key for the identification of sorghum varieties should preferably
be based on easily distinguished kernel characters, so that the varieties
cant be determined from seed samples, and otherwise on panicle char-
scters which allow for identification from head speciimens. Plant
characters such .s relative dates of maturity, height, and juiciness of
the stems, while very important from an sgronomic standpeint, are
nndesirable in an identifiention key unless taxonomic differences suf-
ficiently definite to distingnish between varieties from seed and panicle
characters <o not exist,

In the key here presented, those kernel and panicle characters
which allow for the greatest countrast are given primary importance
ad are wsed in regular order. Minor characters are used when
necessury to bring out varietal differences, and in no regular order.
With a number of closely related varieties and strains within varieties
ne digtinctions other than agronemic could be indicated,

Deseription
Mo

In. Panicle branches less than 8 inches long.
25, Nueellar iayer absent.
3n. Awns absent.
4a. Kernels white.
s, Glumes straw-colored or yellowish white.
Panicies mid-compact, evlindroid, not well WHITE KaPIR
exerted froin upper sheath,
5h. Glumas blaek or brownish black,
Kernels approximately same length as or
slightly longer than glumes.

Panicles eyvlindroid; plants midzesson, Reen garm. ... ..
mid-tall; stems mid-juicy, not
sweet.

Panicles obeonoid to eylindroid, rein-
tively short; plants midseasen fo
Inte, very tall; stems mid-juicy to
juicy, sweet,

Kernels mmuch longer than giumes.

Panicles ellipsoid to cyling. nid, usu-
ully tapering at apex © «l base.

Plants mid-tall to tall (aver-
sge 70 inches), midsenson to
iate; stems juicy and sweet.

Plauts mid-t:il to tall {(aver-
uge 70 inches), midseason;
stems  slightly sweet  to
sweet,

Plants dwarf to mid-tall (aver-
age 48 inches), early to mid-
season; stems not sweel.

Panicles eylindroid (o clavate, usially
sliihtiy flaring al spex.

(ernels while with dark spots,

Wurrs

SOMGH.

AFnrRIcan

ATLAS BORGO ... .

SUNRISE KAFiH..-__

DAWN KAPIR ..o ..

Pinnts midgeason {average 114
days), mid-tali {(svernge 56
incies).

Plants early to midscason {(av-
ernge 106-110 daya), mid-
tull (slightly shorter than
Standard).

STaNpaRD BLack-
HULL KAFIR,

DwanfFr BLaACK-
HULL KAFII,

WEsSTERN Brack-
HULL KAFIR.

Texas BLicEHULL
KAFIR.
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Descriptlon
Na.

Kerpela pearly white.
Panicles rather thick and PeARn RAFIR.__._. 19
shaped like Blackhull kafir.
Panicles narrower than those of Rice Kariz
Blackhull kafir.
4%, Kernels colored.
5a. Glumes straw-colored to reddish brown.
Kernels small to mid-size; panicles cylin-
droid, rather long aud narrow; tole-
optiles green,
Kernels pink or nearly white with Ping RAFIR
pink flecks; stigmas credmy white.
Kernels reddish brown to yellowish Rep xarm___ . ...
red; stigmas vellow.
5b. Glumes dark reddish brown.
Kernels mid-size to large; panicles cylin-
droid (shorter and thicker than in Red
or Pink kafir); coleoptiles red.
Kernels yellow; stigmas pale yellow._ . WusaTuaxD
3b. Awns present.
4a. I{ernels white.
Sa. Glumes straw-colored or yellowish white.
Panicles efuse, ercet (but in shallu usaally
drooping}.
Glumes involute and spreading; ker- 8zaLnu
nels uaually rotated and much ex-
posed.
Glumnes not involute, appressed and
usually adhering o kernel.
Plants mid-tall to tall
Dwarr FrREED
Panicles compact, inclined to recurved.
Glumes pubescent; kernels much flat-
tened.
Plants mid-tall WHITE DURRA
Dwarnr Wuirs
DURRA.
5h. Glumes black or brownish black.
Transverse wrinkle present; panicles in-
clined to recurved; colegptiles red.
Plants midseason, mid-tall.
Stems mid-stont; stigmas vellow. .. Stawpaarp Wtk
MILO.
Stems mid-stout to stout; stigmas DEsErT BisHor.___
creamy white (panicles slightly
longer and maore pointed than in
Standard White milo).
Plants midseason, dwarf (about 48 Dwarr WHITE Lo,
inches); stigmas yellow.
Plants early to midseason, mid-tall. Banuy WHiTE MHO.
Steme mid-slender; stigmas yellow.
Transverse wrinkle sbsent; panicles not BrsHor
recurved; coleoptiles green.
4b, Kerrlllels)colored (salmon yellow or reddish
yellow).
5a. Glumes straw toreddish brravn, not trans-
versely wrinkled.
Coleoptiles red.
Panicies mid-compact to effuse, peduncle Fanco
erect but panicle often drooping.
Plants late, mid-tall.
Panieles compact, cceasionally inclined
or Tecurved.
Plants early to mid-seagon, very dwarf BEAVER
(about 30 inches).
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Deseription
Ne.

Coleoptiles green.
Panicles mid-compact, erect.
Plants late, mid-tall
5b. Glumes black to dark reddish brown,
transversely wrinkled.
Panicles inclined to recurved, coleoptiles

red, .
Plants mid-tall {gbout 62 inches} STANDARD YELLOW
MILO.
Plants dwarf {about 48 inches) Dwarr YELLOW
MILO.

Panicles oceasionally recurved, usually
not exerted well from upper sheath ; ecole-
optiles red. ’

Plants very dwarf {about 30 inches) . DouvBLE D wARF
Yeruow MiLo.
2h, Nucellar layér present.
3a. Awns absent except for “tip awns' in feterita
and hegari,
4a. Kernels white.
Sa. Glumes black,
Tip awns absent; kernels dull whita,

Kernels approximately same length as or
only slightly longer than glumes, mid-
size; rachis branches appressed.

Panicles cylindroid; stems dry
Panicles ellipsoid; sterns mid-juicy -

Kernela extending beyond apices of
glumes and wel! exposed; glumes not so
prominent as in Chiliex and Premo;
stems dry.

Panicles cylindroid to ellipsoid;
rachis branches appressed.
Panicics ovoid to obovoid; rachis
branches appressed to somociimes
partly spreading.
Tip awna present.

Kernels very large and fiattened on hilum STANDARD FETERITA.
side, chalky white; coleoptiles green; :
stems dry or only siightly juiey.

Plauts early, mid-tall; stems mid-
slender to mid-stout.

Piants early to midseason, mid-tall; Spur FETERITA.. ...
stems mid-stout.

Plents early to midscason, dwarf; DWARF FETERITA.__
gtemns mid-stout.

Kernels small to mid-size, not appreci- Hudars
ably flattened on hilum side, white;
coleoptiles green; stems mid-juiey.

4b. Kernels colored.
5a, Gluines black. .
Endosperms starchy. -
Kernels extending well bevond apices of
glumes, much exposed.
Kernels intense, very dark reddish
brown; coleoptiles red; stems juicy.
Panicles compact, eylindroid, short;
kertsels small, nearly globose.
Plants midseason to Iate, tall..__ Somac soRroo
Plants early to midseason, mid- EArLYSuMACSORGO.

tall,
Kernels rteddish Dbrown; coleopiiles
red; stems juicy.
Panicles mid-compaet, eylindroid.

34
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Dwseriptlon
Ne.

Kernels mid-size, obovoid, rela- Suaar Drir sonco.. 66
tively broad and extending
almost half of length bsyond
apices of giumes; glumes short,
broadly ovate.
Kernels smaill to mid-size, ellip- S8arLING s0RGO
soid, relatively long and extend-
ing less than half of length
beyond apices of glimes; glumes
relatively narrow, ovate, or
ovate-elliptic.
Kernels buff or light brown {(not red);
coleoptiles green; stems inid-juicy.
Panicler mid-compact, cylindroid to Gromoma
fusiform, dsually tapering at apex.
Kernels usually equal to or not s¢ long
o8 glumes,
Coleoptiles red.
Panicles asmal], mid-compact to
effuse, ellipsoid to fusiform; rachis
branches mid-long and appressed
or slightly spreading.
Plants very early, mid-tall..__ DAxorA AMBER
Panicles large, effuse, couoid to . somco,
ellipsoid; rachis branches mid-
long to long and spreading.
Plants early, tall MINNESOTA AMBER
BORGO.
Panicles mid-compact, eylindroid or
approaching cylindroid; raehis
branches mid-long, mppressed or
slightly spreading; glumes some-
times very dark reddish brown.
Plants midseason, tall FoLosxn sonrao
Coleoptiles green.
Panicles small, sometimes offuse and CoLLIER BORAO____
umbelliform, but more often with
rachie branches lying close ta-
gether and drooping to one side;
tachis very shori; rachis branches
long and fruited only near outer
ends.
Endosperms waxy.
Kernels usually equal to or shorter than
lumes; apices of glumes sbraw-colored,
olecptiles réd.
Panieles eylindroid or approoching McLEAN soreo___.
cylindreid; pediceliate spikelets.
fong, persistent, conspicuous.
Kernels uaually ionger than glumes.
Coleoptiles green. )
Panieles eylindroid to obgonoid and Scarock
various shapes; pedicellate apike-
lets not eonspicuous.
&b, Glumes mostly straw or reddish strow
colored but frequently with blaek
stresks, spots or bases.
Panicles compaet; kernels longer than Broww purRa__... &
glumes, brown, much fattened; glunses
straw-celored, pubescent; stems dry.
Panicles mid-compact; stems juicy.
Kernels dull reddish’ brown, well ex-
posed.
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.Daaiﬁlpt[on
L]
Rachis branches mid-long, loosely
appressed. '
Panicles mid-size to small, ap- ‘OEANGE BORGO
proaching eylindroid but some-
times eBipsoid; plants mid-
season, mid-tall to tall.
‘Panicles mid-size, thick, eylin- Kansas Onranee 51
droid to elipsoid or tending t¢  sorao,
be clavate; plants midseazon to
late, tall.
Kernels buff or light brown, well ex-
posed.
Rachis branches mid-long.
Panicles ellipsoid to cylindroid; SourLEss sorgo__. 54
glumes occasionelly somewhat
red or with black spots but
mostly straw-colored; coleop-
tiles green.
Rachis branches mid-long to long,
frequently drooping o one side,
Panicles ellipsoid to .obeonoid or PLANTER BORGO___. 56
varieble in shape and fending
toward effuse; glumes fre-
quently black at base and some-
times second glume entirely
biack; pedicellate apikelets
large, persistent and conspicu-
ous; coleoptiles red.
He. Glumes red or reddish brown.
Panicles mid-compact, eylindroid io fusi-
form, rather narrow; rachis branches
short to mid-long; glumes usually with
atraw-colored marging; -coleoptiles green.
Kernels undeveloped in many sessile DENTON 80RGO- ...
spikelets; embryoes not prominent,
Kernels developed normally in sessile REX soRGO
apikelets; embryos prominent,
Panicles mid-compact, cylindroid to eilip-
soid; rachis branches short to mid-long;
glumes usually without =straw-colored
edges; coleoptiles green.
lumes intense red CoLMAN BORGO
Panicles effuse, ellipsoid, mid-size to large;
rachis branches long; coleoptiles red.
Glumes deep Ted RED AMBER BORGO.-_
. 3b. Awns present. - .
45, Kernels colored {buff or reddish brown}.
5a, ‘Glumes black.
Endoaperms atarchy.
Kernels usually equal to or sometimes
shorter than glumes; glumes intense
black and shiny; coleoptiles red; stems
juicy.
Panicles mid-compact, -obovoid, GooOBENECE s80RGD.
erect to imelined or recurved;
plants very late, vel‘-iy tall,
Panicles effuse, conoid to -ellipsoid, MiNNESOTA AMBER
erect; plants early, . BORGO,
"WACONIA AMBER
HORGO,

Kernels longer than glumes; glumes red-
dish black to brown; eoleoptiles green;
stems mid-juicy; midribe: sometimes
yellow.
Panicles mid-compact, ellipsoid, DDaRrsO
erecténﬁlants midreason, dwarf to
mid-tall,
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« Deseription
Nao.

Endosperms waxy.-
Kernels usually equal fo or sometimes
shorter than glumes; glumes intense
black and shiny; coleoptiles red;
stems juicy.
Panicles mid-compact, obovoid, GoosENECE BORGO_
erect {o inclined or recurved;
plants very late, very $all.
Panicles effuse, conoid to various CHINESE AMBER
shapes, erect; plants early, tall. 8ORAO0.
5b. Glumes red.
Endosperins starcky.
Panicles mid-compaet, ellipsoid to MancuUv Brownw
ovoid; glumes reddish brown to yel- EAOLIANG.
Tow or straw; stems dry; plantis very
early, mid-tall.
Panicles effuse, ellipsoid, mid-size to ReEp AMBER s0RGO.
large; glumes deep red; stems juicy;
plants early, mid-tall to tall.
Panicles very -effuse, conoid, large; HoNEY BORGO.___..
glumes brownish red; stems juicy;
piznts late, tall.
Endosperms waxy.
Panicles mid-compact tending toward ILEror: sorco
effuse, cylindroid fo obeonoid; glumes
dull yellowish-red; stems juicy; planis
eaTly to midseason, mid-tall to tall.
ib. Pangicle branches more than 8 inches long; rachis
very short with branches much extended =and
gsually lying close together, forming a brush; stems

ry.
2a. Nucellar layer present.
3a. Long awns present.
4a. Kernels reddish brown, ususlly shorter
than glumes,
5a. Glumes chocolate or dark brown o
biack.
Panicles ususlly completely ex-
erted from sheath.
Peduncles usuvalty 8 inches or
jonger, firmly attached at
base.
Plants early? (82days), Brack Sranisu 68
tall (30 inches) ;Tachis BROOMCORN,
branches 16-22
inches londg. '
Panieles usually enclosed by upper
sheath one-half to two-thirds of
length.
Peduncles usually less than 8
inches long, weakly attached
base.

Plants early, mid-tall; Brack Sranisg 72
rachia branches 16-22 DwARF BROOM-
inches long. CORK.

5b. Glumes tan or straw colored,
Papicles usually completely exerted
from sheath.
Peduncles usually 8 inches or
longer, firmly attached at base.

v The descriptive ferms used In connection with maturity and helght are relative -oniy
withiz the broomcorn group end are pot in harmooy with the same terms as applied to
other sotghums. The number of duys Is from planting untll heading,
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. Deseription
No.,

Piants early (84 days), tall (88 CaLirornis GoLpEx 69
incheg}; rachis branches EROOMCORN,
16-22 inches long.
Plants midseason (89 dayvs), tall EvErRGREEN BROOM- 67
(95 inches); rachis branches corn.
16—24 inches long.
Plants late (99 days), very tall LaTe Evergreen 67
{101 inches); rachis branches BrooMCORN.
18-32 inches long.
Panicles usually enclosed by upper sheath
from onpe-half to two-thirde of
length,
TPeduncles usualiy less than 8 inches
long, weakly attached at base.
Plants midseason (91 days), mid- ScarsBoROUGH
tall {58 inches); rachis branches gBrooMCORN.
16-24 inches long; seed horne
maostly near tips o? branches.
e, Glumes red or tinged with red.
Panicies usually enclosed by upper gheath
from one-half to two-thirds of
Jength.
Peduneles usually less than 8§ inches
long, weakly attached at base.
Plants midseason (90 days), mid- EvErRGREEN DwWarF
tall (55 inches); rachis branches BROOMCORN.
16-22 inches long; seed borne
mostly on upper third of hranches.
Panicles usually enclosed by upper
sheath from two-thirds to three-
fourths of lengih.
Peduncles short und weakly attached
at hase,
Tlants early {89 days), dwarf (41 Jarasuse Dwarr
inches); rachis branches 12-18  Brooumcosns,
inches long.

DESCRIPTIONS, HISTDRY, DISTRIBUTION, AND SYNONYMY OF
COMMON SORGHUM VARIETIES

, 1. WHITE DURRA

Description—Planfs carly, mid-tall; stems mid-slender, dry, not sweet; tillers
sparsely ; branches freely: leaves few (S to 12} ; midribs white; leaf sheaths
overlapping slightly ; panicles inclined to recurved, compact, vhoveid to broadly
ellipsoid ; rachis wsually 70 to 80 percent of hend iength; rachis branches short
to mid-long ; glumes yery pubescent, straw-colored, sumewhat chartacenus, obovate
to elliptic, apices usually obtuse; lenunas bearing lony geniculate awns; stigmas
white ; kernels moderaiely to well exposed, mid-size to large, white, ellipsoid to
giobose, much fiattened, endosperny starchy, corbeous luyer thin, nncellar layer
absent; pedicellate spikelets large, straw-colored, often deciduous at matuarity;
coleoptiles green. Seeds shatter easily. A panicle, spikelets, and kernels are
shown in plate 1.

Higtory—Grown in Arabia, Turkistan, Imdia, nnd northern Africu. In Egypt
the word “durra ” means sorghum. In the United States the name durra was
first applied te the Guinea kufir {Guinea corn. Rural Branching sorghum, or
“ White Milo maize"). True durras doubtless were introtuced into the United
States during the colonial period hut were never widely grown. Aeccording to
Sorsby (142), * Xt is called In the United States *Dourah corn® and ‘ Tennessee
rice’ * * * T first snw this pluant growlng in Georgia in 1838. The year
following T introduced its culture intp this connty [Greene County, Ala}, where
it has been somewhat extensively cultivated since. There ure two distinet
varteties of this corn cultivated with us, namely, the ‘white' and the * reddiah-
brown‘r.'l
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WHITE BURRA,

Ponishe, sedbe idivades s 2 pebies, sprhebat. sl heroei bt jasitons, < L
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DwaARF WHITE DURRA.
Punfele, stude edwtes sze in inches; spikelels wpd Yernels in three pesitions, ¥4,
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BrROWN DURRA.
Pasilele, senle indicistes size 1 inehes, spikelots swd Keroels in three positions, ¥ 3,
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STANDARD FETERITA,
Fanlvhe, seahe ipdivates sd7e e iiehes; apibhelets and Keeoeds iy three fDEiang, > 5.
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In 1860 smali packets of seed of 1 sorghum from Buyp woere being offered to
the public in INinois at 81 each under the name Egyptizn corn.” " The corn
was produced from some procured directly Trom Mr, Jones, our consular ngent,
directly on his veturn from Egypt. * * * I grows in the form of a tree, anl
2% enry have grown wpon one stiulk, and will avernge fromw & to 15"

This crop may huve been a looge-punlcled durra or snme uther surghiim, aml
1ot the White dwrra now being prown in the United States. Appurently it was
not a new crop in this couuntry. Avcording to an editorial in the American
Agriculturist (5}, *Two or mare purties are distributing plausihle hondbills
advertising to send, for w dollar, a little parcel of sead they call Kgyptian corn.
* O % Iris the Dourah corn, or what was o Tew years since callecl ' gvprlan
Wheat." "

The first definite reference to the White durra uos bolng grown appeared in
I874 (12) : » M R, L Trumbull ielngs to the olflves of the Rural 1'ress sumples
of the Egxyptian or Mediterranean #orn, grown by him at his nursery ot San
Rafnel, Calif—not in Bgypt, * * * The top of the stulk has g unique ing
rather picturesque look, forming o goosce-neck ciirve, * * #7

The apparent introducer of this durra, Samders (£20), states: “F ealled L
Egyptian corn for the reason that it certainly was o *corn ', and I obtainel the
sectl of two varietivs of it from the Luul of the Ihiargohs.”

In the Pacitic ural IPress (£2) In 18TT it was stated that “ Dr. 1. 8, Silver
&2 g s Rtrongly impressod with the good qualities of the grudin that he
introduced it 1o Mr, Trumbnlls attention, and the restlt was the importation of
the sewd.”

Although the evidence of the inportation of While durrn from Euoypl into
Californin, where it was grown i 187 and later distributed, seems ruther
nuthentic, there is considerable <aubt alwue this belng 1he first impptation.
A eommnnicition hy Beckwith (35) in 1880 staloes:

As mmuel ns 15 or 20 years age I received o packisze of seed (from the Unitwl
States Agricultural Department, | think) ander the name of Dhown corn. It
wils white and jdentienl, no doubt, with what you describe as Igyptinn corn.
A Tew days since T sent to o seedsnin in Philadelpliia for seed of white Dourn
corn, il have received exactly the sime thing,

Probakiy dorra was grewn in Califoruin previous 1o 1874, Acearding to (he
Pacific Rural 1'ress (443 in 1878

It appears that this grain has heen in coltivalion in (his Srite longer than
many have wthought, and it §s 4 valaoble foet that the longer growing hrings the
Aronger estimoninds of the value of (e plimt. Our sanhern exchange, The
Ban 1dego News, stajes that o party in that county huas heen groawving it in a
snll way sinee 1863,

Soon after White durra was distributed In California it was iricd all pver
the United States. It som reached the Great Plains anl becante popune i
Kunsas ruring the late ecighties. I was grown at the Kanvas Agriculiurs]

Jxperiment Station in 1881 (67) wwdder the nume Egyiinn rice corn, and at
other experiment statjons shortly therenfier, Durri has never heen grown ol
a laree nereage in this country aml now is confinetl ghnest exclusively to
Callifornin, Hundreds of durrn intreductions bave boon grown on experiment
stations in this country since TH0, but they have never conyjmred favornbly
with kidir. milo, and feterita except In the Bacramente Valley of Califurnin,

Distribtion.—(irown in Colitornia, Kansas, aml Xew Mexico,

Spnanphis—Iizyptinn corn, Gyp corn.

2. DWARF WHITE DURRA

Deseripfion —This variety is similar to White duresz except in being much
shorter (usnally 30 {9 38 inches in height), in having panicles with a less blunt
apex, and in having slightly smnller kernels. The leaves have n peculinr hahit
of ralling or curling apward at ench side. A panicle, spikeleis, al kernels nre
shown in plute 2,

Higtory—~Selevted from While dorest by 10 W, Hoeefling, of Chico, (alif, in
s (I

AL the sae tiime That Teeflinge Brothers hegan theie experimentis in hirvest-
ing " Gyp ' corn they recognized the need for o tvpe or steain better odagped to
muchine work, nnd =o they started to manke selootions, and anow hive o stroin
thnt meets the reguireinents,

“The ideal was n wniform ereet-hesded  dwirf White Egyptinn corn that
wonld stand vy when Jdry gnd ripe and {orn off good yields, ‘This goal bas now
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been attalned in all respects excent erectness of hend. * * * Last year [1927]
15 acres were plunted to this selectfon. This year 60 acres weve planted as a
finel check ugainst other strains.”

Probably this dwarf strain originated as a height mutation from the White
durra. It was first distrlbuted for seed in 1929 under the name of Hoefling's
Curly Leaf or Superior strain of White Gyp.

Distribution —Grown in California snd experimentally in other States,

Synonym —~Hoefling's Curly Leaf White Gyp.

3. BROWN DURRA

Deseription—Brown darry |s nearly identienl with White durra except Jn
having brown kernels with u nucellnr faver prerent amd in baving awnless
femmas. A panicle, spikelets, and kernels are shown in piate 3. -

History—The history of Brown darra js jurgely given in the history of White
durra, sngd apbarently it was introduced at (he sume time, Brown durra
never became us popular as the white-seeded variety, owing to the bitterness
of the seed.

Distribution—Grown to g limited extent in Californin,

Synonym~—Brown Ezyptin corii

4. STANDARD FETERITA

Deseription—Plants eavly {100 days, nvernue of 39 crop yeurs), mid-tall
(69 inches, nverage of 30 crop yesrs) ; stems mid-slender to midsstont, dry or
only slightly jutey, slizhtly sweet; tiilers frecly; branches freely; leaves few
(7 to 12); mifdribs white; leaf sheaths overlapping shghtly to moderately ;
panicles erect, compet, ovoid to ellipseid; rachis psutlly continunons; rachis
bhranehes short to mid-long, appresswd; glumes prbeseent but pubescence partly
deciduons at maturity, ususily block but st thoes steaw-colored or reddish
brown. indurate, coiliptic, apices acute to obiwse; lenunas usually appour awie
lesx Imf hmve very short tip awns which uswidly de sot extend beyond fhe
glumes ; stigmas creamy white; kernels mueh exposed jnoangles :nud extemling
well beyond npives of glumes, vory hirge, cintlky while, amd weunily with red
and blick spots. nearly globose but faltenel on side opposite the cbryo, 1l
spernt starchy, corneous layer thin, pucellar Inyer present, seed coit checked;
enleontiles green. A paniele, spikelefs, mind kernels are shown in plate 4.

IHistory—The introduction of feteritn into this country is given by Vinall apd
Ball (a0, p. 27) ns follows:

“rThe name ! Teterita * is used for a variety of sorghum st obtained in 1001
by the Office of Forelgn Sved and Planr Intreduction as ' Peterite’ from
13, Nauthan & Co., Alexandein, Egypl., Ounly a small quantity of seed wits
secured, and this was distributed under Seed and Llant Infraduction No. 6691
to three persons in Arlzons nngd Kansas, hut no records of the results obtuined
are avaitable, Tt is certnin, however, that the variety (dd not hecome estab-
1ished at that thne. The second importation, assipned S, I'. 1. No. 19317, was
receivert November 1006 from Mr, V, ¥, Naggiar, of Alexandria, Egypt, who
obtained the seedl Mrom Sndan.  In 1908 an additional supply, 8. P. L. No. 22328,
was sectired through Mr, R. Howison from Khartum, Sudan, in which region
it is commonly grown utder the name * feterlia,”

Mozt of the feterita grown in this couniry at the present time Is from the
introductions of 1906 and 1908,

Feterita luts been known in Sudan for mmy years, ' Fotareetah, a pure
white thin-skinned grain * wns observed in the market at Khartum in 1868 {131},

Digtribution.—Important in Texas, Oklahoma, and Kiunsas, snd grown in
Georgin, Alubams, Arkansas, Missouri, Nebraska, Colorado, Arizona, and
California (fig. 4}.

Synonym.—Schribar corn.

5. SPUR FETERITA

Deeeription—Similar 1o Standard feterita, bt slightly Inter snd more leafy
with somewhat stotuter siews, panicles more often truneate, and rachis more
often discontinnmous; plunts eariy to mhisesson (103 duys, average of 16 crop
yvears) ; mid-tall, slightly shorter than Standird, A puniele Is shown in plate 5,

History~~Conter and Dickson (51, p. #) give this history of the development
af the strain :

“ Spur feterftn was elginited by the Texas Experiment Station at Substitlon
No. 7, Spur, Tex., as a result of selection and head-rew planting of more than
one hundred feterits plants, These selections were made by the junior author
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in 1914 from a feterita grown by the Texas Statlon unider Texas Station No.
40, original seed of which was secured from the Office of Forttge Crops, United
States Department of Agriculture, Washington, D. ., whick carried it under
Beed wnd Plant Intradue-
tlon No. 10517, * *

At the close of the senson
of 1916, selection No. 40-3—
§-15 was considered suffi-
clently outstanding to war-
rant its inecrease, and so it
was assigned Texas Station
No, 3232 and increased as
rapidly as possible for
distribution to fuarmers.
Twelve thousand puunds
of seed were greown under
contract during the season
of 1818 and purchased
by the Office of Iny
Land Seed Distribution,
United States Department
of Agriculfure, Washing-

ton, D, C,, for distribution,
This seezl wits sent to Flguke 4.—Ditributlon of feterita (Standurd, Spur, &nd
" Dwarf) in the United States in 1924, Ench dot rep-

farmers in Texas, in Okla-  resents 500 weres.  Estlmafed grea, 325,100 acres,
homa, in Kansts, and in
other Stutes.”

Distribuliop—Most widely grown varlety of feterita in Texas aid also grown
tn Oklahomy, Kiunsas, and New Mexico.

£. DWARF FETERITA

Begeription—Like Spur feterita bur dwarf (42 inches, avernge of 22 crop
years), In number of Ieaves and duate of maturity 1t is abont the siine gs Spur,
belng siightly later than Standurd.

Historg—SBevers] striins have been selected und distributed by the Texas
Agricultnral Experbinent Station and the Untted Stiates Department of Agri-
eniture. One of these was derived from the same origingt group of heads from
witich Spur feterita was selected af Spur, Tex. Two others were selected at
the 8an Aunteuio Field Station, one in 1509 and one in 1917, und hoth grown and
distriboted to seme extent from Chillicothe, Tex.

Distribntion.—Reported oy fromm Texus, but some grown in Oklahoma and
Kuusus a8 well,

Sprongm—~—~Dwart Spur.

7. HEGARI

Beaeription—1lauts  midseq-
son {113 days, average of 32
erop yeurs); charnceter of sea-
son nffects dnte of maturbly
wnrkedly ; dwarf (o mid-tall (48
tnehes,  average of 33 crop
years) ;  stems mid-slender to
stout, mid-juicy, slightly sweer:
tillers freely ; branches sparsely:
nild-lenfy to leafy (8 to 16):
midribs cloudy ; leaf sheatls usu-
ully overlnpping much; panicles
ereef, mid-comnpact, ellipsoid or
upproaching ellipsold; rachis
averuge 85 to 100 percent of head
Pigune &.——Distribution of hegar! In the United length; rachis branches short,

States in 1924, Estlmated aren, 210,804 neres.  pppressed; glumes pubescent but

pubescence Inrgely deciduous at
maturity, Black or reddish black, indurate, ovate to elliptic, apices generuliy
acute; letmmas tin-awned and uwins gften deciduous ut mnturlty; stigmas
creamy white; Kernels mueh exposed (more thay Blackhull kafir), seed In
grapelike clusters, small to mid-size, white with reddish brown to black spots,
obovold te globose, endosperm starchy, eoriteous layer thin fo mid-thick, nucellar
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loyer present; coleoptiles green. A puunicle, spikelets, and kernéls ave shown
in plute G.

Thig vuriefy shatters casily; it is ospecinlly sensitive to seasonnl condlijons
and varies walely as (o time of hewding maoorivy, heiglst, aml yleld,

Historg~—"1he first seed of this vuriety was recelved by (¥, Liper from
Khartwm, Sudan, Afvien, in March 1908, and given the nuber 5. B L0 22326,
1t was plonted rhat senson ac Chillicothe, Tex.  Dracticnlly all of the hegnri
prown In the United States is froin the inerease of g sclection wasdle ar Chlli-
cothe by A. B. Conner in 1010, Limited distributions to experiment stations
und te armers were nmde during the next few years, and by 1915 a0 consilder-
nble acreage wus being rrown in the vicinity of Chllli~othe, 1o the spring of
1916 the Bursnu of Dlant Imdustry, United States Dopartnienc of Agriculrure,
distributed some 17,000 poutds of seed.

Distrivution—The mest widely grown sorghum in Arlzoun swl Doportint
in Texas, Oklahoma, Kansus, aml New Mexico, A smudl gereage is grown o
Culifornin, Colorado, and Arkansas (g 3).

Synongd~~Hlgenr, Higeary, Higraln whent,

8. CHILTEX

Descripfion—"Llants enrly to wklseason (105 days, averige ol 10 erop years),
dwart (47 inches, avernge of 10 crop yeurs) ; stems mid-slender, to mild-stout,
dry, not gsweet ; tllers spursely: branehes sparsely ; mid-leafy (8 to 13); wmid-
ribs white; leaf sheaths overlapping maderately ; panicles erect, mid-compact,
eylindrein s rachis about T0 percent of hewd omgrh bt sometines contlunons
rachix bhranchwes short, approssed ; glumes pubescent, brownish blaek, indurate,
ellptic, apices aeufe: lemans oot sowied o stigmas white; kernels well oxposed
Lt fess than Blackhull kalir, mid-size, white with brown to black spots, obovoicd
(e globose, emdosperm stavely, corneots layer thin toe mld-thick, neesllar lnyer
present, eed coat nsnally ehecked ) pedicellate spikelots steaw-colored to dnrk
hrown and persi=tent it marneity ; coleoptiles greon ; glumes often pecsistent in
threshed seed, A panicle, spikelets, aud kernels are shown in plate 7,

Hintory—5cloctal by T, X, Vioall from o cross of feteritn (8. 1% T, @2i29)
amd Blaekhull kadie 50 1 L9369 made at Amarilie, Tex., by A B Cron
in 19034, The mame CUiltes wits assipned wnld seed fest distribuoed io 0 few
other stutions from (hiticothe, Tex., In 3923 Loeal distributions to farners
and experiment stations honve been nde ench year sinee, and in 1925 over
000 pounds were sent out through the DBuveau of Mant Industry. biltex
i5 the first sorghum variety produeed from n definite brealing program of
gelection from the prozeny of hybril plants seeured by artiileinl hybridization.

Distridwtion—Grown loeally in Texas sl souihwestern Oklndioma,

Synaiypm.—Ohiltex Kafir.

9. PREMO

Degeription—¥Phuts mhlsoason (109 days, aversge of 10 crop yours), dwarf to
mild-tall (50 inehes, average of T evop yenrs) ; =tems nrf-=tout, mid-juiey, nor
swoet; tillers sparsely; branchies sparsely ; leafy (12 to 1) ; midribs cloudy ;
lenf sheiaths overlapping much: panicles erect, ecompact to mid-compaet, ellip-
soid, usually peorty exerted ; rachis G0 to 100 percent of head length: ruchis
branches mid-long, appressed ; glomnmes pubescent Imt pubescence partly deckluous
al maturity, hlack or brownlsh bBlack, indurate, elliptic, apives acute; lemomas
not awned : stigmag white ; kerniels much pxposed bt less than Blackhull katfir,
mid-size, white with brown to bhlack spots, ellipsold to obovoid, endosperm
starchy, corngdns layer mid-thick, nucellar yer present, secd coat usually
checked ; pedicellate splkelets straw-coloredl te dark brown, persistent at mn-
wurity; colenptiles grern. A puniele, spikelets, and Kernels are shown in plate 8,

Premo differs from Chiltex in heing later, in being mid-juiey, and in having
thicker panicles. The pericarp of the kernel also shows less distinet cheeking,

Hixtory—Tremo |z i seleetipn from a cross of feferita (8. P, 1 22330) ¥
Blackhull kafir {8, I T. 17569) made by A. B. Cron, Tt bas been distributed
locally froan Chillicotlte, Tex., since 1923, amd about 2,500 pounds werse dis-
tributes] by the Buresw of "lnnt Industry in 1923,

Distridntion.—Growa uendly In Texns and southwestern Okinhoma.
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SPUR FETERITA,

Pantele, sele felientes siee i dnches,
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HEGARI,
Tanfele, scale indicates sfzo in inches; spdkelets amd kernels in thireepositions, ¥,
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CHILTEX.
Panivle, seile indieates sfze in inebes; spikeiels nnd kernels in three positions, X 3.
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PLATE 8

PREMO.
Panitde, seale lnstieates sfre in foches; splletors nad Xermls in Hreor positions, 3 2.
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Adax,

Panicle senle indicnios st In Ingless spikelels o kernels in Hiree posilions, X 4.
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WONDER.
Paniche, senbe Todicbes sioe 10 Fueliess spikieleds amd kerndds o bhree posiiieoes, 300
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BLACKHUEL KARIH.
Praiele, seale indivnte- soee i iaches, spakelots and kernels o threee posivions, % 3,
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SUNRISE KAFIR.

Panicle, senle indieles size i Inclies; spikelzis amd kerels o three posijung, X 4.
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10. AJAX

Deseription—Phints  midsenson, dwurf (imnode 46 incles) ; steins mid-stout
to stout, dry, slightly sweet; lillers mid-freely ; branehes sparsely ; leafy (12 to
18) ; mitleibs white; leaf shedaths overlapping mucit; panicles erect, compict to
mid-compaet, shape vitrinble, rangiog frem ovolid to obovold ; |=u:lus 50 to 10
percent of head Iongth but usually discontinuous in main hends ; rechis branches
mid-long, appressed to sowmetimes pnrtly sprewding ; glumes pubeseent, bluck to
reidldish brown, indurate, ovate, apices aonte (o sowetimes ocminate; lenimus
not awned ; stigmas creawy white ; kernels well exposed in angles and extend-
ing well beyond apices of glumes, mld-size, white with reddish brown to black
spots, giobose, endosperiit starchy, corveous layer thin te mid-thick, noecellar
luyer present; pedicellate splkelets straw-telored to brown, mid-size, persistent
und rather conspicuous ol mnturity; coleopiles green. A panicle, spikelets,
und kernels are shown in plate 9,

History—Selected from the progeny of & eross of Premo (B O, 8920) X Spur
feterita (F. ¢, G made by H. N, Vi)l In 1923, A mited distribution of
seed in 1929 ml general distributions in subseguent years were made frow
Chillicolbie, Tex.

Digtribution.—-Grown loenlly in Texas and southwestern Oklaloma.

il. WONDER

Deseriptivi—1hints enrly to midseason (about 105 days), dwarf (about 47
inches) ; stems mid-stout to stout, dry, ot sweet; tillers mjd-freely ; branches
sparsely; mid-leafy {9 to 151 ; midribs white; leaf sheatlts overlapping much;
paanieles ereet, whl-compuet, exlindruid to ellipsoid 3 rachis 53 to 80 percent ol
head length s rachis branches mid-long, appressed ; glames pubeseent but pubes-
cence partly deciduouas ot omaturity, blaek, huiorate, clilptic, apices acute;
lemmia s not awned ) stiznas white ; kernels nmeh exposed and extending beyond
apivex of giwmes, mid-size, white with brown or reddish-Black spots, globose to
Lrroadly ohovaid, endosperm starehy, cortieous laver mid-thick to (Lin, nucellar
layer present, seed coitt ehecked as in Teterita: pedicellnte spikelets straw
eolored to reddish black, usually persistent at martarity ; voleoptiles green. A
panivle, spikelets, and kernels are shown in plate 260,

Disringnished from Bhckinll Kaflr by the Jdry stadk and presence of the Drawn
nuectar layer, and from Chiltex and Premo by shorter glhmoes with greater
expusture of kernel dml by o lurger gerin dren on the kernel,

History—Originated by O, A, Bower, Walluew, Kans., from 4 single head
selecled Mrom o field of kafir io 1034, It apparently Is the progeny of o netural
hyhrid betsweeen kudlr and Seterita. Reveral ci=tinet selections of this crosy were
wrown ot the Fort Hays Branch Stution, Hays, Kons, in 1922, and one having the
characters as deseribed above hag been continued In experiments, A gquantily of
seed of Wonder grown by the Garden Ciry Braneh Station, Garden Cliy, Kuns.,
wits sold 1o the Wheni Farvwing Co, with beandquarters at Huys, Kans,, for
growing oo ils Innds in northwestorn Kans:ss o 14331,

dristrifution —variety has n fimited ddistreibation o the westorn half of
Kansny (147, p, 20).

12. STANDARD BLACKHULL KAFIR

Deseription.-<Tlnts midseason (114 iys, average of 21 crop years), mhd-tal)
(56 inches, averuge of 25 ¢rop years) ; stemy wid-siout to stout (% to 1 inch),
mid-juicy, not sweet ; 1illers sparsely : branches spargely; leafy {12 to 16) ; wid-
rilyy cloudy ; lenf shenths overlapping mueh: panicles vreet, often not well
exserted from the sheath under ey conditions, wid-compaet, evlindrold to
eluvite ) rachis usuaily 60 to 80 percent of head length bot sometimes ¢on-
tipuous; rachis branches wmid-Tong, appressed ;. plutins pubescent but pubes-
cence partly deciduous ot maturity, black or hrownisl: blnek, indurate, elliptic or
appronehinge elliptic, aplees matle ot stnetinies obtnse: lemigas not awned :
sthrinns white; kernels much exposed in wide angle of glumes (GU to K degrees }
and extending well beyond aplees off glumes, mid-size, white with reddish-brown
to Blick spots, oboveid Lo ellipsoidd, endosperin slarchy, cornsons Juver mid-thick
to thick, nucellar layer absent; pedicellate spikelets usunlly straw colored or
with reddigsh-brown spots and persistent but ineonspicuous ot maturlty ;
coleoptiles green, A pnnicle, spikelets, und kernels are shown in plate 11,

28613 AG—4g
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Higtory—Origin undefermined. Rice (£22), of Winview, Oklu, stated : * This
Year T sent fo F. Barieldes & (o, Tawremee, Knos, for Afviean sstile! seed.
They sent me two lots, one nurked Chonie srown', the ol her western Eroawn,’
The * home grown ' proved (o be noarly the same us wilntt we have for G VOHYS
grown 28 Black ("haff kafir corn”

Another writor (J28) ststod: * FPram Mr. Jobusaon fatark W. Jolmson, At-
lantn, Ga.] we ohtnined 5 pounds of seetls of (lese 2 minnts and 3 other non-
saecharine sorghune, smong which was one enllod ‘African millet.! The seeils
were nearly the suime as kalir, and we planted the milleg wiong by the side of
the kifle. It grew ouch talier than (e kafly, it teed o Brmer hend, und yielded
mare seed per head, The kafic bad nearly o white cap. Ube miller had o
black cap. The next yesr, 1888, we grew o erp of miflet, kafie, and miie
at Waxahnchie [Tex. ], nnd poted that rthe katir had nearty half block eapped
heads. These took mmeh the form of the millet, vaine Detier out of boot, aml
were tbuut & hend Laller than the strictly white kafir, & purt of this erop
wis s0bd to Mre. Darteldeg, of Lawrepcee, Kuns, The remninder was disgetn|-
nated all over the West, then this was il is how the hlack Cap got on the
kafir,”

Pravee 4. --Distribion of Blaekhol! katle (Stendsrt ang Irnvurly {0 the United States
I I, Fuvrh ol Pepresents S0 aetes, st ted wle, 1RO 00 noeres,

Blackhull kafir was first grown st the Kunsus BExperiment Station in 1805
{653, This variery was then also referred Lo us Afrienn mitlet, There is no
positive evidenee that Biuckhuil kufiy wis abinined 1s 2 mixture in the original
importations of either White katir or Red kuliv, althougl this dppears o be
the mwst repsomable exphuntion of s origin, Diack-hullsl knfirs have been
obtained from South Afvien by the Depsrtnent of Agrleulture during the past
30 years, but nu record Is nvailtble of the importation of Blackhuil kefir prior
ro 1895, wihen I was first grown st the Kansgs Agricultoral Bxperiment
Station,

Since the original Blackbkall kabr was distributed otier strutus hiave heen
selected from it Most of thiese gre similar bot Qiffer slightly In helght or
msturity or [ fhe type of exsertion of the paniele.  Sfraing tlat are materially
different from the typien] Standard Blckboll nre deseribed elsewhers,

Ligtribution —The most widely grown grailn sorghum in Knnsss and Okla-
homao, and second lo Yellow il in Texas, New Mexico, Missouri, and Colo-
rade; nise grown in Alnbuma, Arizona, Arkansns, Califernin, Georgin, Nebrusks,
Tenpessee, ntnd to & smuil extenl in Kentueky, Mississipd, and other States,
About OL5H percent of the approximately 1800000 acres s prown In Kansss,
Oklohoma, und Texas, The total ncrenge of Bluekhull kuflr in the United
States exceeds that of nny other variety of sorghuing {fig. 8).

Synonyms —Block-chuff kofir corn, Blickhuli white katir,
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13. DWARF BLACKHULL KAFIR

Deseription—The stralug of Dwarf Blackhull kafir inn ngrmal seasons averige
about 4 inches shorfer thun Blackhull anrl 4 to 5 aduys earller in maturity
{111 days, average of 25 crop years}. In other respects they nre very similar
to the Bluckhull deserilied previously. This similarity is particularly arkecl
in the size and shape of the panicle.

History—-Several stenins hiave heen distributed by experiment stations und
others. Amung the most important of these selectud strdlus are the Texas
Blackhull, Western Blackhwll, and Suntn Fe kaflr. At ihe present time the
most of the Blaekhull kailr is warl in comparisim with the earlier types
grown in the ninetles. bul except for n few straing ta whieh #pecifle naimes havea
adhered, it is penerally known nx ** Bluckhul) kafir,”  Fowever, Blavkhull in one
community may he ¢illed * Dwarf Bluekhull ” in another.

Distribution—Grown in Kansug, Okhihoma, Texas, New Mexieo, and Missouri,

Synompmis~=Texns Blackhull, Western Buickhull, Santa Fe (in part}.

14. WESTERN BLACKHULI. KAFIR

Deseription—A strain of Dwurl Blackhull kafir.

History—This strain was obtained from 1% 13 Crubiree, Scott City, Kans.,
hy R. E. Getty, and found to be of suflieient value at Huys, Kaps., in 1921 to
wirrant furthier test. T was distributed by Mr, Crabtree through the Barteldes
Seedd Co. in the spring of 1921 smler the wine of Western Blackhull kafir,

Distribution.—Grown in Kunsas,

13. TEXAS BLACKHULL KAFIR

Deseription—A selection from Blackhull kufir mituring in about 106 Aays,
which is somewhat onrlier than Thwn kafir; it is alse somesvhat taller than
Dawn.  Yery simllir to Western Blackhull kafir,

Historyp—Developud from a smialt lot of seed received ax Dwart Blackhull
kafir, from B. B. Perdue, Fallurriag, Tex. in April of 1916, [t was selected,
inbred, and named by R. E. Karper, then supevintendent of Texas substation
nt. 8, Lubbock, Tex., ang first disrvibuted to furmers in 1024

Distribufinn—"Toxus, Oklahoma, nnd New Mexico; at present the predomi-
nant kafir in Texag,

16. SUNRISE KAFIR

Deseription—Plints midsenson (312 days, aversge nf 22 crop yoears), wid-tall
to tall {70 inches, average nf 20 crop yoeurs) ; stems mbl-stout (three-fpurths to
seven-eightbs inell) but more slender than Bleckbull, mid-juicy to Juiey, =lightly
swoit to sweet; tHilers mid-freely : branches mid-freely; mid-leafy (10 to 14) ;
midribs clondy ; jeafl sheaths overlapping Sightly ; panjeles erect, mid-compiiet,
allipsold to exlindroid ; rachis & to 100 percent of lead length; richis branches
mid-long te short, appresserd @ glumes pubescent bnt pulicseence partly de¢lduons
at maturity, Mack or reddish bluck, {nlurare, elliptle, apices acute or rarely
obtuse: lemmaus not awned; stignmas white; keenels muelt exposed Lterally in
angle of ginwes and berowd apices of glumes, mid-gize, white with reddish-brown
to black spots, ellipseid, endospern starchy, eorneous lyyer mid-thiek to thirk,
nueellar layer ahsent ; podicellale spilielets stra w-eolored 1o dark ridddish hrown,
uswaliy persistent al matarity; coleoptiles greens A paniele, gikelefs, and
kernels are shown in plate 12

This strain tillers and branches wore freely than ordinary Blackhull Lafiv;
1he slems are not so stout and are somewhat sweeter; the hends are usuully
shorter and tend more te the ellipstid ; the glumes are more often straw-colored
or with straw edges, and the pedicellate spikelets are a Jiltle more persistent
the kernels are nol qulie o broad in relation te lepgth and are usunlly o little
smnaller,

Iistory—Ball and Rellgel (44, po 58) deseribe the origin as follews:

sPhe Sunrise, or Barely, kaliv (G, 1, Noo 472) was developed Trant o single
hend, whieh bore the seleetion mamber 300 [0 was solecied In the autumn of
15006 by Mr. A. II. Leidigh, theny superinteadert of the Amarillo J'Pexax] Cerenl
Fiell Station. The Dawn (dwaef) kafir (O 1, No, 340) has been tlevelopadl
from the sume bead, the exnet origln of which §s not known.  Probably it wus
selected in one of the DBluckhull kaflr plats on the station ac Amarillo, or ot
Channlng, Tex,, where {the station was located previous to 19, but It may hitve
been fouml on some nearby farm.
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“ Hewd No. 30 was used to suw o liead row in 18507, The vesulting plants were
{ike ordinary Blackbull kafir in nearly all vespeels except carliness aml stiture.”

The head row segregated Lo height in 18307,

The curliness, variable stattive, and sweet stadks indicate hybridizatlon of
Blackhull knitr with some enriy vartety of sorgo,

The tull strain when purifled was first coiled Barly Blackhull kafir but was
Inter numned Sunvlse. The dwarl striln selected was calied Dwarf kafiv until
later mimed Dawn.

Distribfion~Grown fn Kansas and Oklzhoma, and to # small extent in
Mlissourl, New Mexico, uml Pexns,

Spnonygm.—Early Blackbull knfir.

7. DAWN HAFIR

Degeription—Piatuts enrly to midseason {1310 days, averapge of 23 crop years),
dwarf to mid-tall {48 inches, avernge of 26 crop years) ; stems mid-stout, mid-
Juicy, not sweet; tlllers sparsely; branches sparsely; mitd-dealy {10 to 14);
midribs clowdy; lenf sheaths overlapplng muel; pinicle ercer, mid-compact,
ellipsold to cylindrold; richis 80 tu 100 percent of hewd lengtl; rachis hrimeles
short fo mid-long, nppressetl; glumes partly pubescent but pubescence parcly
dariduous at meiurity, black or reddish 1Hack, indurute, olliptic, apiees noeute
to spmetimes aobinse; lenmas ot awned ; stlgmas white ; kernels moch exposad
Lateratly s angle of gigmes apd extending beyomd apices of ghinnes, mbd-stze,
white with reddish-brown or MMuaek spots, ellipsoid te obovebd, endosperm
sturely, eorneous Inyer mid-thiek to thiek, nueellar loyer absent; pedicollate
spikelety straw-eolored to nurplish, v=oally porststent st amndurity ;) coleapt!ios
green, A pndcle, spikelets, and kernols ire shown in piate 13, .

Divwn kulir sMifers froor Sunrise in being shorter, havinge o less sweet stalk,
aieed in fHllering somnewhat less. It is shorter amd earlier fhan Blvekhull, the
sveds are smaler, und the panicles (aper more towan! the apex.

History—~A dwarf type selected fram fhe progeny of 1he sume originnl head
from which Stnrlse kil was ebfanined.,  {Sep Sanreise katte, 0 51L) 0 Soeed of
Dawe kndle was ttest disteibuted by the Amowcillo {Tex.} Corenl Tield Stition
nnder the nnmse Dwarf IKadte, The distribution of this variety, which wis 0 new
angl superior type nb the time, had an lmpertant infingence upes the develop-
ment of u pew rrfeuliural region In peithwestern Texas.  Considerable guin-
fities of seed were luter distributed in western Toxas by the Banta e Railway.
resulting in Its Deing ealled Santa Fe kafle fn that seetion.  For many yesrs
Darwn kafir was the predominating griain serghnm and slinost the only kaftr
urown in this new section,  Bince about 1927 it lins been lirgely displiceed by
other fypes, #t considerabie portion of the Kaflr sereage now being devofed to
Texus Blackhuall,

Distribufion ——Grown in Kansas, Oklnhoma, Texns, Xew Mexico, ind Missourl,

Syrengma-~Dwarf kofir, Dwarf Rinckhull, Santa Fe.

18. REED XAFIR

Description.—Plants midseason {113 days, average of 10 erop yenrs), mid-
tall {63 inches, average of 10 crop yeurs}) ; stems mid-stout (thirteen-sixteenths
to fifteen-sixteenths inch}, mid-fuicy, not sweet; $illers spnrsely; branches
sparsely : mid-leafy {14 to 13), leaves frngile st ensily broken fromr stulk:
midribs cloudy: leaf shedtbs overlapping much: panicles cerect, mid-rompaet,
eylindroid ; rachis avernge 85 percent of hesud lengtl: huf sometimes continnous:
rackhis branches mid-long, appressed; glumes pubescenl on upper half, black,
indurate, obovate to elliptic, apices acute to sometimes obtuse; lemmas not
awned; stigmas white; kernels somowhal exposed but less than Blackhull,
mid-size, white with reddizh-brown or binck spots, clllpseid to obovold, endo-
sperm starchy, corneous layer mid-thick to thick, nucetlur Tayer absent; coleop-
tHies green. A pankele, spikelets, and Kerneds ave shown in plate 14,

Distinguished from ordisary Dlacklull kafir Ly ihe long, duall-black glhmes,
extending o or noearly te npex of sowd, el greader persistence of pubescence
on the glmnes,  The ghnses have nodistinetly yellow appenrance duaring the
IHooming pertod and nre somewhst! peeslstent In e toeshed seed,  The stialks
{ew] to loxe their leaves ot astuaeiy,

Hictorp—Reed Kafir us grown is of 1wo fypes.  The one described {C. 1., (028)
was distributed by the Untted States Departinent of Agricultnre from Woed.
ward, Oklu. Hydro kafir {also called Rewd) s nhout a week luter and slightly




Trechnica! Bulletin 506, U, 5. Department of Agriculture PLATE 13

DAWMN KAFIR,

Punicie, sende fizdicules size o inehos, spakelois ol Rerneds in three e sitions, X 3.
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HIEED HAFIR

Prpicle, senle indieates seee s iches <pikelots vol hornets ib Hree J#mitions, A .




Technical Bufictin 306, Ui, 5. Department of Agricutture PLATE 15

FPEARL KAFIR

Fapnied, =esde anedae dbes srze inceniel o~ pehelet- il Kernels o throe ppaitons, #8
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RICE KAFIR,
#i it Brvedien, spikelets e kernels in Lhiree posilions, % 5.

Tanlele, senle Indientos
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WRITE KAFIR.

Bapbele, seale inedientes size i il bies, <gakefets s hernels e Phove pasitions, # 3
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PINK KAFIR,

Panicle, seule indicates. o i Taehes; spikelets ad Rocsels in three prsiiiang, X 5.
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shorter. The panicle ig larger and of i more ¢luvate shape. The kernels of
Hydro benr stifl, sharp style remmants, which cause the panicie to feel prickly.

The following history of Reed kafir is reported by the Okishoma Grop Im-
provement Asseciation: ™

“ Reel's Blackhull White kafir s somewhat indefinite, but ity history uppar-
ently traces to o very Blackhull strain distributed by John Orammer of Okeent,
aine County, Okln,  As @ cooperater of the Oklalown A, & M. Coilege, My
Crammer reseived several lots of kuafir seeid for trin) sometime during 1012 1o
1914. During this peviad and later e sald nure sectd, which ineluded the
Bluckhuil striin, It is likely that some of his snles (o the Hydro distriet aceount
for the Hydre strain. In 1916 two boshels were hrought into the Elk Clty
district. This kafir proved Ligh yielding. and eventunily was increased and
sold from Elk City ln lnrge quantitios by B, M. Reed. A selected strain of the
variety has been developed and distributed by the Woodward Field Station,
Woeodward, Okla. HReed's Blackhull has proved u consistently high ylelder in
varfety tests in central und western Okluhoma. Because of its large, compact
head and excellent type, the Hydro striin hns bevome the leading kafle shown
in Qklnhoma fajrs”

Distribution.—CGrown in Okinhoma and Texzs,

19. PEARL XAFIR

Desrription.~Dearl kafir is similir to Blackho!l except in being Infer and
in huving smaller, nearly globose seeds with o transhucent (penrly} appear-
anee due te the thick corneous Inyer. A pauicle, spikelets, and lkernels nre
shown in plate 15,

Historg—The history has not been determined, It may possibly nive beet
derived from the obl Guinen kafir, which also has enrneous secds,

Distrivudion.—Deart kafir was being grown in the vieinity of McLeun, Tex,,
in 1920, and later spresd Trom (here to olher parts of Texas and Okinhoma.
1t was handled by comunereinl seedsmen as eaely s 18924,

20, RICE KAFIR

Deseription—Rice kaliv is similar to Woeklull except (v having long, slewder
panicles similar in shape to those of Red and Pink kalirs. The sels do not
extend =0 (0 beyoml the apives of the glumes ag in Blackhull and have a
somewhat coroeolls or pearly appearmier, A puniele, spikelers, and kerhels are
shown jn plate 16,

Ifistora.—The history is nol known, TPrabalbly it is o sclectimr from the
Blackhull vaviety or frem a Bluckhdl hybrid.

Distribmtion,—Grown in western Oklahoma for at least 10 years and “to
some exfont in the deen, sandy soils in the sonthenstern part of Ehe Pan-
handle * (%3, p. 781 in Texas.

21, WHITE KAFIR

Ppeseription—Plants oarly to widsenson, mid-tall: stems mid-stout to stout,
mid-jniey, or it some strains rather dry, not sweet; tillers sparsely; branches
sparsely; mid-leafy (10 to 14); misdribs clowdy or in dry strains white; leaf
sheaths overlapping much ; panicles ereet. mid-compaet, eXlindeoid, usually not
fully exserted from 1he sheath ) rachis usaally 60 to 90 percent nf head length;
yachis brunches middoug, sppressed; glumes pubeseent but pabieseente partly
deciduons ol maturity, straw-volored, Indurate fo somewhat charfacenus, prite
fo obovate, apicos actite to obtuse: lemmas not awned ; stigmas white : kernels
mueh exnosed (like Blackhull), mit-size, white with reddish-brown to black
spots, ollipsnill to obaveid, endosperm slarvehy. eorneous layer mid-thick to
thick, nueellar laver abiFent; pedicellate spikelots straw-coloved, nersistent at
maturity; eoleoptilos green, A ponicle, spikelets, and kernels ave shown jn
plafe 17,

Dilstingnished from Blackhull Kaflr Ty its straw-colored glumes andd earlier
matarity.

Iristery —Originally exhibited by (e Otange Free State, South Atrien, at the
Centennial Exposition, Philadelphing 1, in 1876 (736). A General Graves, of
Srrvnt, atlended the Centennianl and lader, while traveling in the South, left some
gead of the White kafie witl Thomns 12 Foues, commissioner of the Department

W Gklghomy Ceclltted Seeds, Seed List.  Feb, 14001,




54 TECHNICAL BULLETIN 506, U. S. DEPL. OF AGRICULTURE

of Agriculture of Georgin®  In February 1877, R. J. Redding, then g elerk in tha
Department of Agriculiure of Georgia, but luter directur of the Georgin Experi-
nent Station, Experiment, Ga., sent about n thimbleful of the seed to J, .
Watkins, Palmetto, Campbel) Co., Gi, wlhin grew it for several years and first
brought it te the attention of the public about 38857 MMy, Witlltins' supply of
seed was sold to the J. H. Alexunder Sved Store. Aurusia, Ga. in 1886 {18},
Some seed wis donatedt by Mr. Watking to the University of Californja Colloge
of Agricniture, and the crop was grown in Cabifornin in 1886 {430, From 1887
to 1889 Wiire kafir was distribuled i smslt tost Jors, hoth by the United States
Depiirtment of Agricuiture and the Georgia State Dejumsetmont of Agriculture,
In I887 it nlso was distribated in Califurnin by the College of Apriculiure
(I8}, It was fiest grown in Wanses in 183 by the Bartoldes Seed Co., Lawrence,
Kansg,. nud distvibured by Kansas by ihat finn (340, The seed had heen obtained
from Georgia,  White kaflr was Hest grown al the Kensas Agrieniturat Byperi-
ment Station in 1888 From seod “ubbined Mom s loeal seedstgn™ (G, p, I61).

After I887 and Infer White kafir wise grown rathor widely. By 1845, however,
it began {o be replaced by Biackbol kafiy and has now lnrmely been discontinuwd
from cultivation. While kufir i carder than the ofdinnry Slanduned Blockhall
kafir, but gsually rields less, and is umdesirable ho-
vanre the punvicles froguently ave net exsertiesd well
from the sheail,

Distribution—Grows in Kansws, Missoari, Ne-
lirarkie, Colorade, (Moduhoinn, Texas, Arknnsss, nnd
secasionnily in Kentneky smil olher Siates, The
vitriety ovcupiss o Jiitle dess than 1 porcent of ibe
prain-sorghnm aereage iy the Uniled Stotes.

Sunonym —White-hulled ldir cory.

22. PINK KAFIR

F’?}{“; k"-_i'iﬁnii::t“t*i’;‘j”{',’:”?f Deseription —17lunts mideestron (1138 daye, uverage
Sthtes b 1924, (Em:h‘ doy  0F 24 erop years), mid-tnll (36 inches, aversge of
representx GO acres. Esti- U7 erogr years) o stems mid-=lout {theve-foarihs 1o
mitted area. 81,300 acres. wevep-cighths inel), weaally  dey, but midl-juicy

steaing have beon developed, not sweet:  tiers
sparsely; branches sparsely; leuty (10 to 307 soutideibs while or in omid-

Juiey streins cloudy; lenf <hoaths overlapping nnch; panicles orect, mid-

comprict, long, cviindroid; rachis 83 to 100 pereent of bead length; rachis

branches mid-lony, appressed; mumes pubesvent ar pavtly pubescont, striaw-
coloved, somewhut chartaceous, ellipiic to someorimes avate, apices acule to
obtuse ; lemmaus not awned ; stigmus ereamy white: kernels wuaeh exposed, small
to mid-size, pink or nearly white with pink flecks, ustitily with goipe smal durk-
red or browa spots, ellipseid to globose, virdosperit stirehy, corngons luser wid-
thick, nucellar layer absent except thin reminants: pedicellntoe spikelels straw-
colored, mostly persistent at maturity ; coleoptiles green, A panicle, spikelecs,

and kernels are shown in plate 18
History—8pecimens have been introdoced from South Alriea by the Tnited

States Department of Agriculiure from time to thne. Seod of one of these wius

sent to Willinm Rtnckefelier, of Russell County, Kuns., in 15, who sent sved to

the Fort Hays Beanch Expeciment Station, Hays, Kans. in 1007, A =election of
this variety made in 1508 by A, I, Colliver waos continned al Hiiys hy C. C. Cun-
ningham the following yenr and later distributed nndey the name " Pink kafir,”

Considerable guantifies of seed were Qistribured by the station during o 15-veur

period,

Probably nearly all of the Pink Kafir now heing grown in this country is of the
strain distributed from Hays, Kans, Other Pink kafrs were introdeced by the
United States Department of Apriculturs from C'edra, Nautal, South Afriea, in
1907, and were subfequently distributed, but it is not known that uny of these
are being grown at the present time.

The direet introductions of Pink kafir from Soath Afrien, sueh gs 8. IN 1.
15742, were targer and much Inter in mduring, wilh seeds of g dirker pink, {han
the I'ink kafir developed a1 Havs, Kans. None of those late sirains e eyep
been grown commercially,

Distribution—Well listributed over Kansas and lo some extont in enstern
Colorady, Nebroskn, New Mexico, Oklnhoma, sl Texas, Over %) percent of the
Piok kafir ncreage is in KKansas (fis T

I Letter from B, T, Hedding, Experiment, Ga., September 1304,
i Letter from J. II. Watkins, Daimetto, Ga., July 24, 1900,
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23. RED KAFIR

Description.—Plants midsenson (113 days, average of 25 vrop yeurs), mid-fadl
(55 inches, average of 37 erop years) : slems mid-stout (three-fourths to seven-
elgbths ineh}, mid-juicy and dry steains are being grown, slightly sweet; tillers
sparsely ; branches sparsely; leafy (11 to 15); midribs cloudy except in dry
strains: lenf sheaths overlapping much; panicles erect, mld-compuct, slender,
long, cylindroid; rachis aversge about 80 percent of head length but scewetimes
continueus; rachis branches mid-long, appressed ; glumes pubescent but pubes-
cence partly deciducus ut maturity, straw-colored to offen reddish brown.
somewhat chartaceous, elliptic fo ovafe, npices acute to eobtuse; lemmas not
awned  stigiwas yellow ; kernels much exposed laterally in angle of glumes and
extending well beyend apices of glumes, small te mid-size, reddish brown
to vellowish red ung often with dork spots, ellipsold to oboveld or globose,
endesperm starehy, corneons layer mid-thlck to thick, nueellar layer absent;
pedicellate spikelets straw-colored to dark reddish brown, mostly deciduous
at maturity; coleoptiles wreen. A puanicle, spikelets, and kernels are ghown
in plate 19,

Distinguished from other kafirs by red celor of head due to red seed and
straw or reddish brown glumes, nod from sorgos by spurse rilleving, erect habit
of growth, long, cylindroid, semicompaet
{kafir type) heads, and absence of nucellur
layer in zeed.

History —Dlwo varieties from Bouth
Africa were exhibited ut the Centeunisl
Exposition ot Philadelphin in 1876 (136).
One of these was White kafir, previously
deseribed,  The other wus probably, ol-
though not certainly, the Jted kufir deseribed
here. Red kufir doubtless wis grown, but
apparently did not become cstablished dur-
ing this early period, and nothing certain is
known of its existence until 12 years later,

In 1888, seed of a red kafir which hnd
been sent to this counfry front South Afriea
neurly 10 years before was grown in Kansas
by A. A Denton, of the United States De- . T
partment of Agriculture, and found to be i e Fuites Bt i 1034 Enel
the same ng some received in 1887 from o dot represents 500 acres.  Estl-
Freneh physician vesidiog in Algerla (37, mated sicew, 52,700 acres.

Ted kafir was grown in experiments at Man-

hitttan, Kang., (66) in 182, snd at Gurden City, Kans., {35) that year or shortly
thereafter. The secd had been furnished by the United Stutes Department of
Agrienlture.,  Seed of this variety wus obtuined from the agricultural college at
Manhattan in 1831 by the Barteldes Seed Co., Lawrence, Kuns,, and was dis-
tributed by them in 1802 (34).

By 18983 Red Lkufte had become popdar throushout the region in which kafle
wus grown,

Other introductions of Red kalir huve heen received from Africn since 1887,
but nene has been known to bevome established,  Selection of Reqd kafir has
resulted in securing straing somewhat earlier ihan the variety as originally
introdured. At least two suorh dislinet types have been foumd growing in
western Kansas, one of which Lus dry stalks,

Digtridution—Grown prineipslly in Kunsas, Missouri, Colorado, Oklahoma,
and Texas, and to some extent in Alnbmna, Georgig, Tennessce, Arkunsas, New
Mexico. and Nebraska. A little pver 2 percent of the graln sorghum acreage
is devored to Rted knfir (fig, 8).

24. MANCHU BROWN KAOLIANG

Deseription.—Plants very enrly (average ahout 90 days), mid-tall (avernge
about G inches) : stems mid-slender, dry, not sweet; tillers sparsely ; branches
mid-freely : leuves few (7 te 30), small; midribs white ; leatr sheaths overlapping
slightly ;s panicles erect, mid-compiet, ellipsoid to svmetimes oveid; rachis
usually continuons; rachis bronches short to ndd-long ; glumwes thinly pubescent
or glabrous at maturity, durk reddish brown te yellow and straw, chartaceous,
ovate, aplees acute; lemmas with short awns; stigmas yellow; kernels much



http:H,-DI.tJ

56 TECHNICAL BULLETIN 506, U, S. DEPT., OF AGRICULTURE

exposed and extending well bevond apices of glumes, mid-gsize, reddisl brown,
ellipsoid, endosperm starchy, corneous luyer thin, nucellar layer present; pedi-
cellate spikelets reddish brown anid persistent at maturity; coleoptiles red.
A panicle, spikelets, and kernels are shown in plate 20.

History—Ball (30, p. 22} gives the first recorded introduction of kaolinnug as
about 1865 amd lists u few other Mg of seod roceived previous to 1898, when
the United States Department of Agrieuliure hegan inportntions,  These eurly
introductions were probably discarded.

The variety named and deseribed by Bal) (30, p. 42) us Manchu Brown wasg
recefved first in 1898 from Biherln, and bater (1906 und 1907} from Manchuriu,
Distributions by the United States Department of Agriculture were made from
thme to time und by fhe South Dakots Apricultural Experiment Station from
1813 to 1415,

Distribution—8mull :tetenge grown in Okluhoma, Formerly grown in South
Dakota g&nd other Srates where it was distributed,

Symonyms—"Tlhe nane is often Lrunsinted trom Uhinese Jiterndure us kowliaug
gl pEhiolan.

25. STANDARD YELLOW MILO

Degeripiion —Plants midseason (112 thays, average of 21 erop years), iid-talt
P82 inches, avernge of 20 crop yeurs): stems mil-stout, wil-juicy to dry, ot
aweet; tillers freely ; branciiey mid-freely ; wid-lealy (11 to 14) ; midribg yeliow
(pl. 3); leaf shenrbs overlupping slighily to moderntely; panicles inclined to
recurved, eomjuict, ovold to ellipsold ; rachis usmally contimeans ; rachis branches
short to mid-long, stiff; glumes pubcescent but pubescenes pputly declduous at
maturity, black te reddish brown or sometinmes stenw-calored, somewhat charty-
cetus near apex, but indurate below middle, transversely wrinkiad, obovute fo
sometimes oviate, apices acute to obituse, hut frequently broken off of maturity
lemumasg with long awns: stiFmag Felow; Kernels moch expozed, large, salmon
yellow (Ridgway's pale yellow ormnge to ferruginous ¥y, obovold to almost
globese, sumewhat fluftened on ey side, endosporin starchy, corteans lver
thin, mucellar layor absent ; pedicellure spikelets siriw-colored 1o redidish trruwil;
coleoptile red, A punicle, spikelets, and kernels are shown in plate 21,

Iigtary—Origin amwleterinined. No importel sorghmn has been ohsoprvid
which is identienl with milo, hut some feris of yellow-secded durrn received
fyum Afriea are very simillar o it in seed and panicle chargetoers, The waine
“millo maize (86) seems to have heon first applied by H, B, I'ratl, of South
Carolinn, to the sorgham known as Guinea kafir, Guinea corn, vr Rursl Branch-
ing durra, which was formerly mrown in this conutry.  Mre, Pratct attempted to
copyright ihe nome “millo maize ” and sell seed ot 2 a pound in 1882 (18).
After Stundard Yellow milo beeame Snown the Guinen kaliv wis designnted us
White milu and the true milo ag Yollow miln,

The unte of the introduction or first mropagntion of Standoaed Yellow mitn
i§ unknown, but it was repuried by King (43, p. 60) among the CIOTIS Erown
in 1886, as follgws: * On the Gulf horder of Fiorida, the Yellow Aillo Maize nml
Jubingen grass huve heen reporied by good farmers as excelling all other forige
plants”  Yellow milo alsn had been grown in South Cuarolinn as early as
1386 (5. Seed wis oftered for sale hy seedsmen in Augusta, Gu,. In 1887
(79}, aml in Richmonl, Va., in 1888 {434, p. 64). Rtandard Yellow milo wus
grown at the ICunsas (134, p. G4 and Louisinng {145, p. 316) Agricultural
Experiment Stations in 1888 and at the Nebraska station in 1889 (L4, p. 17).
After 1850 the growing of mile expanded rapidiy, partienlarly in Texns,

Ko definite evildence exists that the present type of milo was derived from 2
so-called * Giunt™ milv formerly reported cecasionally.  ‘The oecurrence of
Giant milo in the United States is not definitely proved.  However, soble
grain sorghtm plunts very shnilar o milo introueed from Afview have dis-
played the extreme lieight, thickness, and vigor of first-generation hybrid milo
piants, which ure in some instances reterred to as * Giant milo.”

Diwtrlbetion—Grown in Texas, Okluhoms, and Arizousn and te a very small
extent in some other States.

Synenpms—Smandard maize, Standnrd Ted malze, Red Beyptian cor.

PRICoWAY, B, COLOM STANDARDS AND COLOR NOMENCLATURE, 47 . Mus.  Washing-
ton, D, O, 1012
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RED KAFIR

Faniele, seaie imtientes size 0 fnehes, spikebet s 2l Korses i theve grmitients, 2 4.
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MAMCHU BROWN KAQLIANG
Ponlede, seake Indieates sbre bninehes, spileleds amed kernels in three (astions, 3
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STANDARE YELLOW MILO.

Prrvle, seale Indicntes size in inches: spikelers mod Kernelsin three positions, #2038,
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DOUBLE DWARF YELLOIW MILG

Patgrele, coalig ol e e aoiacde - kit wad eezed cn Hagee 0 b oo G
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DWARE WHITE i,

Pamele,edde vwhienbe: etenaty pabeler sl Seeded 1o Haes pocrtioge, - 3
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EARLY WHITE MiLO.

Prnivle, xende frelicates stae fn inches; spikiclets nnd Keraels In three pagithons, 31
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BrAVER

Panigly, sede fndicalos size in inches; spikeleis nnd kernels in (iree positions, X 8.
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WHEATLANC,

Panlvle sendo wadientes sizp ininehes; spikeleis aagd keeeels in three positivas, ¥ 4.
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26. DWARF YELLOW MILD

Deseriptipn—Similar (o Standard Yollow nilo oxcept that the plints nee
short (nverage about 48 inclwes), the heids ave nob us well exsorted, the rachis
Is more ofien diseontinuoug, niid the lenves overlap more.

TTistury.—0Oricin pndetermingl, It probably arose as a matiation from Stand-
arfdl Yoellow milo by the ehange of o single genetie Iuetor for Internede length,
1ts Arst appearnoee §s not reeovded, amd i may not have heen [solated frem
gtandurd Yellow mile until some years after it developet,  Stundard Yellow
mllo ustally was rathier short when grown ungler seminrtid conditious and was
frequently mistakenly called Dwart milo. Tu he gpring of 1006, however, secd
of the frue Dwarf Yellow was secured from J, B Bradley, Memphis, Cex.  IIe
wrnle: ¢ 1 4 not orighie the saviety, nor do [ know the orfgin of it, It way
broughk to this connty fronr ORlthoma, anit L observe that it now grows much
fullor than 3 yeurs ago”  An erroneous orfgin of the varlety was suggested Dy
Me, Bradley : ™ Y Now I have heen told, hat nyve never seen it verjfled, that the
dwhrl viriety is originated
hy wsing seed from short
sucekers that come out far
upnn the sfalk.”

Hevera] hdred pounds
of My, BBrudley’s seel wis
parehnsed und distrlbuted
hy the United Stules Do-
partment  of  Agrienlture
in 1906, 1t was later dis-
tributed Trom several Held
stoations, wnd  doubtless
most of the Dwerf Yellow
mio now heing grown is
the progeny of the erop
groavn by M. Bendley,

A guantily of seetl of
D! Yellow dle ((L T,
1493 &I 10 I8G) also
wis secured from the ls‘m}'nu tl..--nistrihutinn nr_ Thvnrf ¥ollow mite fu thg
Barickley Seod o, Law- it Stoles i 1021, Hnch i vopresents w0 weres:
ronee, Kuns, Apell 17,

1906, This strain was

growit al the Amarifle {Tex) Corenl Fleld Stalion foyp severnd years, Pywardf
Yollow mile inny thos bave hoen prown in Oklahmnn ol prabahly in Knnsns
for sovoril years previms to jls diseovery by osgrotiotilsts,  Owing ri the
voriation B belght ander different (ovieonments, U0 18 not alwiys Tessihle
la distinguish helween Standierl Yellow and Dwinet Yellow milo unless the twa
varieties are grown in uljaesnt plats,  Referenees to Dwarf Yellow wito pre-
vioug th 106G may have referrel either to the trae dwart type ar to the tnller
stunctled Yellow variety dwarfod by envivonmentnl comditions,

Dislribution~ Dwart Yellow milo 1s (he principal grain serghum varicty 1
Poxay, Now Mexico, Colorado, and Califorpin w1 sucofitl only to PBlackhull
kafle i Glehthonma and I the Beeehium Dol as o whole, Grown extensively in
orthwesiorn Kanste snd on swaller wereagos ln Novih Cacolloa, Kentoeky,
Tennessee, {jeorglt, Alnbami, Arkansus, Missourl, Nebrasks, and Avizonn,  ‘The
conter of its produetion Is somewhat south amd west of’ the centor of Dliekhull
kaliv production (fie. 4],

Synonpms—Iwart maize, rel nhize, el mile, eriok-neek mgize.  Hlellomnn
mile 15 the name given (o o purified ot of Dwaet Yellow mile formerly
disteibnted o California,

a7, DHPURLE DWARTE ¥ CLLOW MILO

Dregeription, . VPianls widsedasan, nlure with Dt Yellow milo or 2 i &
duys carvlier; oxtra dwarl {24 (v 30 Inebes) o leaf sheaf by overlapping very
muel, beids offon pot well exsertenl, prsieles usandly obipsold s fewer hends
roenrved thun i [wnef Yellow,  Otherwise Tike Stodard Yellow and Dwarf
Yellow mile, A paniele, spikelets, and kernels are shown in plite e

i Letter, el 313, 19408,
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History.—Like the other true milos, the orizin of the Double Dwarf variety
has not been determined. Probably it originidfted as a mutation from Dwarf
Yellow milo by the change of a single height fuetor. Doubla Dwarf Yellow
milo was first bronght to the attention of agronomists in the Imperizl Valley
of Californin in 1918, It was grown there that vear by C C. Deune, who
purchased a 4G-pound lot of Arjzona-grewn seed from the Nicholl-Loomis
Graiv Co., Brawley, Calif.® Mr, Deune rogued his crop for & years and sold
his 1820 crop fo the Germain Seed Co., Los Angeles, Calif., wlich distributed
it widely. O. B. Crary also was growing Double Dwarf milo near Calipatria,
Calif,, in the Imperinl Valley in 1918 from seed obtained in Ll Ceantro, Calif,
Seed from this farm was later purified anil distributed by the California
Agricultural Experiment Station. Apparcatly the Double Dwarf Yellow
variety was first isolated in the Salt River Vaultey of Arizona. D. I Creigh-
ton™ former assistant farm adviser of Lmperial County, Calif, reculls seeing
the double dwarf type of milo in the Sult Hiver Valiey as early as 1910,

Double Dwarf Yellow milo, under the
wime of Bxtrg Dwarf mile, was secured
from the Texas Heed & Floral Cn., Dallas,
Tex, by R. B, Dickson, superintendent of
Texas substation ne. 7, Spur, Tex., in April
1920,

Digtribution.—Grown in Calitornia, Ari-
zonnl, quul Texos,

Sywonym g ~Lxten Dwarf mita, rabbit
nulize,

24. STANDARD WHITE MILO

Degeription.—Very similar to Standargd
Yellow milo excent that the seed tvoat is
white, uswally with reddish-lirown te hlack
SNnts,

History.—Origin undetermined. I1f prob-
Flgﬁ?oz (lsot’a_ngsmlr“)E,tli[?"n?‘.fur}‘;mitlf ﬂ'bly Of'igi'nnte(_l usa mututlop frc_lm Standm:d

the Tnited States in 1024, Eneh  Yellow milo by the chanpge of a single genetic

dot represents G00 acres. Esti-  Tactor for color. Its frst appenrance on
mated uren, 122300 neres. farms apparvently has not lLeen recorded.
The name White milo wasg first used for
Guinea kafir about 1887, and early references to the true Standard White mllo
are thus badly obscured. According to Rall and Rothgeb {83}, Stawlard White
milo probably was introduced about 1888 to 1803, “It was found under culfivi.
tion In seattered localities ln western Texas in 1909, during an extensive
reconnnissance nuide by the senior writer. It has since heen Tound spiringly in
Oklahomi.” This late discovery would indieate that (he viviety may have
ariginated mueh Iater than the writers sugmest.

Standard White wilo has never become widely grown, s it is In no wiy
superior to the Btandard Yellow variety, nnd the yellow grain is preferred in
the market,

Distribution.—Grown to un lmited extent in Texas and oceasionally in adjoln-
ing States (fig. 10).

Spnopypm.—White maize. .

i3, DWARF WHITE MILO

Deseription.~—Like Dwarf Yellow milo except that the seed coat is white. A
panicle, spikelets, and kernels are shown in plate 23,

Histery—Origin undetermined. It probably origluated as a mutation from
either Dwarf Yellow or Staudurd White milo, or a5 o recombination from o cross
hetween the two, as it apparently differs from cach of these varieties hy n single
genetic factor. The variety was hronght to publie attention by Campy, who
wrote (42) 1 “ There ure two kinds of white mila, the standard and the dwarf,
The stundnrd has been grown in southwestern Toxas Tor WHINY years. Tt grows
Trom 6 to 8 feel high, * * * Fhe jmproved white dwarl hus boen rown in
soie of the western counties of Oklahoma for severa) yenrs. It grows frowm 4

# Letter from C. C. Denne, Los Angelos, Calif,
‘" I'ersonal correspondence witl A. T, Bartel, U. 8, Department of Agricultare,
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to 6 feet high * * * Llast yeur we got one peck of improved white dwarf
milo seed from a neighbor, whe had been visiting in Texas County, Oklw.”
Digtribution—Grown sparingly in several Southwestern Siates,

30. EARLY WHITE MILG

Deeeription—Burly White milv Is stmilar to Standurd White milo but is
much eariier and hus fewer leaves, smaller panicles, and more slender stalks.
In height it is intermedlute between the Standard White and Dwarf White
varieties, It Is the earliest commercinl vaiviety of White milo. The stalks are
regarded as sweet by some formers. A panicle, spikelets, and kernels are
shiown in Diate 24,

History—Early White milo wag being grown in western Texas uas early as
1911, since it was obtained in February 1812 by the Division of Cerenl Crops and
Diseases from C. F. Hurris, Hale Qenter, Pex,, und during the same year by the
Diviston of Forage Crops und Diseases from a farmner's fleld near Chillicothe,

Tex,
Digtribution—Grown in western Texus.
Synoupms—Sugar milo, Little Sweet milo, 40 dgy milo, T0-day milo.

31, BEAYER

Description—Planis early fo midseason, very short {average about 30
inches) ; stem mid-stont, midjuiey to dry, ot sweet: tillers mid-freely;
branches mid-freety: mid-leafy (10 to 15); midribs yellow ; ienf sheaths over-
lapping mueh; panicles evect fo inclned but sometimes recurved; compact,
ovoid to ellipsoid; rachis 80 to 00 percent of head length; rachis branches short
to mid-iong, sowmewhat appressed; glumes pubeseent, dark reddish brown, in-
durate, ovate to obovate, not transversely wrinkled, apices obtuse; leminas
awned ; stigmus pale yellow; kernels much exposed but less than Standard Yellow
or White mites, mid-size to large, yeilow, chovoid to nearly globose, endesperm
sturchy, corneous luyer mid-thick, nucellar layer ahsent; pedicellate spikelets
dork brown; coleoptiles ved. A panicle, spikelets, and kernels are shown in
plate 25,

Beaver dlffers from Double Dwarf Yellow milo in tillering less, in huving
nearly ercct, jess compact but better exserted panicies, ang glomes without the
transverse wrinkjes,

History—A selection from a backeross on Dwarf Yellow milo of a kafiritilo
hybrid produced by J. B, Sieglinger at the Southern Great Plains Field Stutlon,
Woodwarnd, Okla. The F; geseration of the original crosg wasg grown in 1824,
and one of the hybrig selections was crossed back with Dwarf Yeliow iaile in
1699 Tt was frst digtributed to farmers in 1928 {189).

Distribution.—Western Kansas and Oklnhonma and the Texgs Panhandle,

Synonyme—Combine milo, hog maize.

32, WHEATLAND

Description.—Plants enrly to midseason, very short (average about 3¢
inches) ; stemis mid-gtout, wid-juley te dry, not sweet; {illers mid-freely ta
freety ; branches mid-freely middenfy (S to 13) ; midribs yellow; leaf sheaths
overlnppiug much; panicles erect, mid-compact, eyiindroid; rachis 50 to 0
percent of liead length and usually discontinucus; rachis branches mid-tong
and appressed execept at tip; glumes pubescent, dark reddish brown, thin, and
sometimes mdurate, ovate to elliptie, apices acute; lemmas fwhless; stigmas
pale yellow; kerpels much exposed, mid-size to large, yellow, ovovoid to
globose, endosperm starchy, cornagus Jayer mid-thick, nuceliar layer absent;:
pedicellate spikelets reddish brown, large and comspicucus; coleoptiies red.
The leaves have u tendency to roll and uare somewhat narrow. The heuds
dpipet " severely when heading during bet, dry weather A paaicle, spikelets,
and kernels are shown in plate 26,

Whentland differs from Doubie Dwarf Yellow milo in laving erect. less
compact panicles with truncate tips, longer glumes with no transverse wrinkle,
awnless lemmas, and slightly smaller and less intensely colored seeds.

History—A selection from n kafir-milo hybrid made by J. B. Sieplinger,
Woodward, Okin. It was named and fivst distributed fo farmers in Kansas
and Oklahoms in 1931 (139).

Tl}i«atributfma‘-—(}rown in the western purt of Kansas and in QOklaboma and

'exXas,
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33. FARGO

Deseription—Ulants late (avernge about 124 days), mii-tall {average abogt
6@ inches) ; stems mid-stout to stouf, mid-jnicy to dry, not sweet; tillers mid-
freely to freely; byanchus mid-freely; lealy (13 to 16) 1 midribs yvellow: leaf
sheaths overlapping much; panicles erect, mt tips of benoeles olten drooping,
mid-compact to effuse, vurivus shapes bug uswtlly ellipsoid or oveid: irapechis
T5 to 9CG percent of head length; ruchis branches mid-leng to lomge s glues
pubescent but pubescence partly deciduous, straw-colored #o brown, some-
what churtnceous, not trunsversely wrinkled, ovate to eliiptie, npices acute;
lemmas with geniculate awns; stigmas yellow: kernels mmel exposed Lut less
than in Dwarf milo, mid-size to lirge, sahoon yellow with red and black
spots, cbovoid to globuse but flatlened on embryo side, endosperm  starehy,
corneous layer thin to mid-thick, nueellar layer ubsent; pelicellute spikelets
straw-volored to brown, large und conspicuows; coleopiiles red, A panicie,
spikelets, nnd kernels arve shown in plate 27,

History—A virlety originnted by . Willis Smith, a Tarmer and sorghum
breeder, of Maskell (ounty, Kans., aud lafer of Seward Connty, Wans, a5 4
selection from a kabir-mito hybvid. It was breeding true in U6 and was
istributed in 1018™ and again in 1921, The variely wos culled © Baif katir”
by the originetor. Fariners who inter grew the erop called it " struight-nesk
maize " or ' streight-neck milo " and apparently wore unnware of its origin
or of the name given by the orviginator. In 19798 the IMvision of Cerval Crops
and Diseases secured reed of Butf kativ from Mr. Smith,  When grown that
seasoll Favge straight-neck and Buff Ratir proved to be the same variety.
Until then the origin of Fargo waus undetermined,

The variety wus first obtnined by the Unilted States Department ol Agricul-
fure in 1922 from a furmer residing neay Furgo, EDis Connty, Oklg,. and was
grown iuv experiments at Woodward, Okla, in 1523, The varicty craduunlly in-
creased in pepularity in sonthwesfern Kanusas and the Oklahoma Manhandle
until 1527, when it orvupied 2 karger aren than Dworf Yellow mile in Some
localities, Hince 19827 the acrenge has declined considerably beenuse of ity late
maturity und fendency to lotlge,

Distribufivn—Grown in Oklaboema, "Lexns, and soutbhweskern Kinsus,

Nyaougms—Bufl kafir, Fargo milo, ares straight-Neck, Straighi-Neck
malze, Straight omize

3. MANKO

Degeription—danko is similar to Farge but is lafer and Joatier, snd the
panicles are more compact and are ellipsol.  The stalks are rather Indey, and
the leaf midribs are o yediowish gray. The rlumes wre not transversely wrinkled
and have acufe £ps. The coleoptiles are green,

History—Doubtluss 0 kaficmilo bybeid of unknown origin, It was exploited
by seedsmen at Lubbock, Tex,, in 1028,

Digiribwtion.—Grown scatteringly in Texus, New Mexico, und Oklaboma.

8 eemm e ~—Mabko moize, sweet mnize,

33. DESERT RISHOP

LDeseription.—Plants miisenson, mid-tail ; stems mid-stout to stont, mid-juicy,
uot sweet ; tillers mid-freely ; branches mid-freely ; mid-leafy {8 to 12) ; midribs
yellow; lent sheath overlapping moderntely ; panicles inclined to recurved, com-
paet, ellipsold ; rachis 70 to 100 pervent of Lend length but usunlly eontinuous:
rachis branches mid-long 4t buse and short at apex, appressed; ghames pubes-
cent, usuully durk brown but vany from black to straw color, indurate but often
chartaceous at npex, obovate, transversely wrinkled, apices obtuse ; lemmas with
teng geniculute awns: stighms cronmy white ; kernels much exposed, lurge, white
with dark-brown spols, oboveid fo globose, endosperm stunehy, corneous Tuyer
{hin, nucelar Jayer sbeent; pedicelinte spikeleis straw-colored to durk brown;
coleoptiles ved. A panicle, spikelets, and kernels are shown in plate 28

Desert Bishop (liffers from Stundard White milo in being later and i having
longer, more slender, and peinted panicles. Tt resembles Bishop except in having
more compact panicles and in having glumes and kerneals like nilo.

Higtory—I'robably o kafic-mlio hybrid. It was seleeted from s mized lof
obtained in the Oklahomn Punhatdle by H, I, Finnell, Panhandie Agricultural
und Mechunical College, Goodwell, Okla., and wus distributed in 1097,

i Letier from IT, Willls Smlth, Feb. 3, 1030,
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GROHDMA,
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Distritation.—Grown to n tmited extent in weslern Oklalion,

Synonym~-Torert innize.  The desert maize grrqiln hns slighily more open
panieles which are noet gquite sa pointed it the {ip; i was found growing 1n the
Pexns Fanhandle ahount 1021,

3i6. BISHOI

Deseription~—Tlunts midseason to lnte, mid-tall; stets stout, mhil-juiey, not
sweet: tillers mid-freely ; branches sparsely; leafy (13 to 16} ; midribs elowdy ;
Jeuf shenths overlupping much ; panicles ereet, wmid-compact hnt tending toward
effuse, elHpsold to ovold; rachis 85 to 100 percent of head length : tachis branches
mitl-long, somewhat spreading or drooping; glumes mbescent, black, indurate,
elliptic, npices acute to obinse:; lenmimus with long genleulnte awns; stlgs
white : kernels parthy exposed in angle of ghunes untl somewhat heyond apices
of glumes, mld-size to lnrge, white with reddish-rawn te hlack spots, obovoid,
endogperm starely, corneonus layer mid-thiek, nucellur layer absont: pedleeilnte
spikelets struw-coloved {o reddish-lrown, inronspicuous st maturlty ; coleoptiles
green, A panfele, spikelets, and kernels are shown in plate 29,

Rishop differs from kaths In heving awns and from White ntilo in having no
trangverse wrinkle on the glnmes,

Fistory—History not established,  Judging from its clirneteristles, tt doubt-
logs §s n kafir-milo hybeld, George Bishap, Cordell, Okla., former editor of the
Oklalinnn Farmer-Stockmasl, wus instrumental in the distribution of the vuaviety
abnnt 3915,

Distribetion—Grown on lmdted nereages In Oklahowa, Texas, and Kansus.

Synonypm.—Algerin,  Bishop was explofted under this nwme in 1928 by sea(ds-
men at Lubliork, Tex, (£21). 'I'he Algerin strain ocensionnlly differs slightly
froon Bishop in beight und sunturlty,

37, SITALLU

Descriptinon.—T'Innt: very late {nverage about 130 days), mid-tull to tull; stems
mid-glender fo mid-sbwt, dry, not sweet; tillers freely; branches very freely
lenfy (12 to 153 ; wid-vibs white: lead sheaths overlapping moderately ; panleles
erect, offuze with long, usunily drooping hranches, connid but uswally flactened
on lennbug tillers heciase the panlele hernches hang to the lower side; raehis
usnally eonrinmons: rochis branches loug; glumes parily  pubescent, striow-
colorod, somewhitt corineecns, widely spreding at nuturity and inrolled or
involute, apites aente) lemmas with Jong awns; silgmas yellow; kernels nl-
mngt whully exposed and usunlly rotated gllghtly or oyven 68 much ng B0 de-
wrpps ot maturity, midaize, white, ellipsold, fultened o emlnye side, endo-
sperm stnrehy, cornecus dayer thick, nucellny liyer ahsent; pediceliate gpike-
Jets straw-colored ; colooptiles green, A paunicle, spikelets, il kernels are
shown iy plnte B,

Stening with enlored keruels and plumes oceur il sre unt eommon.

History-—"The previous kivwn history of shallu in Mg counley was glven
Ly Radl (27, 2 ) in 130 ag 1ollows:

Wit was dmported divectly frem Indin by oflicers of the Touisinnn Stafe
Raperiment Station about 1800, 1y them It was known as ‘Reyptinn wihent?,
and wns found te e an Inferior varicty of sorghum * ® *,

“Though dfsearded hy ihe Lounisling statlon, swnll Ints of secd had been
token from time to e by visitors,  In this way the variety wus carvied to
othor localities, principally westward infe Texas ané Oklahoinn.,  Bavly in
1005 it ecnme to the writer's attention in Texas, under the name ' Oadifornia
wheat.,! hrough fleld investigation and the nid of agriculturnl papers it wuas
found growing at scattered poinfs in Okinhoma snd Texus.  dMany names,
ostly somewhat misleading, have heeu appiled to 1t in the past Ave yenrs.
Amony them e * (aditornin Riee cotm, CCnlifornin whet?, * Chicken corn',
fChinese Golden sgrghum’, * Egyptian vice'’, ' Hgypiian whent ', * Mexican
wlhent?, nml *Rice eorn

Vurictles of shully are comwmonly geown in India, The nume in ithe Bombuy
Dececan is applied to any Fall-sown sovglun of whieh vuarletles similar to the
above wre connnonly grown.

Distribntion,—Teportel froms Georgia, Mississippl, Arkansas, Alissourl, Culo-
rade, nnd New Mexivo, ad grown oeeastanally i Texas and Lonisiaoun.

Synonyms—Hee History.
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38. FREED

Deseription~-Plants very carly (89 days, avernge of 23 coop yenrs), mild-tall
to tall (G4 dnches, average of 2 crap yenrs) ;o stem slemdler, juicy, slightly
sweel; illers mid-freely ;. branehes freoly ;) leaves fow: mildriby clowly; lonf
shealhs overlupping none to sHeh(ly; puoicles orect, efuse, ellip=eli!l or with
branehes often hanging te one side; rachis 90 to 100 percent of hend length
It nsanlly continuons; rachis hranehes mid-long to long and spreading; ghunes
thinly pubescont to plalrons an baek nr maturity Lot fhiekly pubescont at
endlus, edges, nd apex, straw-celoved o pareplisl, wduarate, usunlly  ellptie
but from ovate to obovate, aplees neufe fo ebhuse; lemmus with long nwns:
stigis yellow : kernels sormewhat cxposed but less than Blaekholi kutlr, ndd-
slze and fBrder thay katie, peaely whice aml usoally without spols except it the
hWlum, glohose to ollipsoid, endosperm stnrehy, corncous inyer thick, nueellur
yer absent; pedicellnte spikelots steaw-colored to purptish, larvge: coleoptiles
red A punield, spikelets, aod kernels are shown in plate 31,

Iistorg~—A varloty distributed Ly I IS, Freed, of Scott City, Kung,  The
Tnitedd States Depnrelment af Agrieniture purchnsed some sood in 1010, aud it
wis asslenod KB L No, 2764 AU that thoe Me, Freod staled (bt be hod
grown this vaelety Tor 3 or 4 yoors, but s orlgln
wis uttknown to him, I an hiteeview with one of
thie wrilers In 1925 he reenled that be had obtuioed

loendly same “eine” sect that had been brought in by
homesteaders, whieh proved to be g mlxture con-
tidning some While durve und a white-seeded sorgo,

wlong with the sesil off Bluek Amber and other
surzos,  Phe Freed sorghum was selected From this
mixture,  The clivneters of the variets lodleate

that 3omay be a bybrid between Whilte daren nnd

Blark Amboer sorgo.

Fiovin 11— Distrlbniton or Ristribuiinn—Xo acrenge of consequence except
Freed sovgrhuam In the  In western Kansas and engtern Colorade, hut re-
E:Il'é-lmlclnim:-::?n-sltl:'nt;j ‘i_-;;l“ parted from Nebrasky and Pexas und grown oeca-
wetps, e e, Slomadly i OkInhowa (g 1),

18,800 neres, Synanym . —While canoe,

19. 'WARF FREED

Beseription —Differs (ram Preed in being shortor (about we-ihirds as (ail],

Historg—0righuntod e a dwaef lant fowd by A, B Swangon in o hend row
ot Frecil sorghum growtug at (he Fort Inys Brnel Wxperiment Station, {Inys,
Kmes, in T Seleefion to ellminate nntural hyhrids was contlnned until 1924,
In 125 o smadl gnantity of sewd was sent to J. K. Frecd, Scott City, Kans., (or
trlal, e produesi] abouat 100 mshels of seed (0 1926, apd (he fullowing yenr
tibouk 1,000 neres were pluntet in the vieinity,

sDisfribtion—Liniteld distrilnttion in woestorn Kansas,

A GROHOMA

Deseriplion—-Ulants midsenson (o late, mid-tndl (48 to G4 Inchies) o slenis
mid-stout to sivut, mid-juisy, slightly sweet; tilers mld-freely ; branches freely :
wld-leafy to lealy; midribs white to clondy; leaf shearhs overlnpplng much ;
paniceles ereet, poorly exseried, wid-compael, evlindrold o fusiTormn, long: rachis
dbout D5 pereent of head length: rachls hrnelios wid-long to lang at base Lo
=hort at {1p. zomewbhuat appressed; glnmes Dack 0 dark reddish black, indurate,
avate to elliptice, npices acare to zomotimes obtuse; Jlemmas not awned : stlgimas
crenmy white; kernels considerably exposwl, mil-size, buff or ilght brown,
globose to ellipsoid or obuvaid, somewhat flattencd en hihnm side, endosperm
stareliy, ¢orneous layver mid-thlek, nzeellar layer present: pedicellate spikelets
srrnw-golored or braown and lueonspienous: epleoptiles green., Grohoma con-
Lndns mixtures of plants with long biaek glumes, ohalky white kernels, and
fhort, commet punicles. A paniele, spikelets, and kerncls are shows in pliste 32,

fidtory.—The characteristivs of Grohomn indieaie that it 18 the result of a
hybhrid between feferita and some variety of sorgo. Tt wns {lrst distributed n
10920 by Fred Groff, a farmer Hylug nenr Britton, Okla., who claimead to lhave
rroduced the vavlety by budding or gratting kaflr on “ cibbon cane (Houey
sorgo}. The nama Grohoman wres derived from the words Groff and Oklnhoma.
Attempty by Mr. Groff (o demonstrate such an orlgin were nol successful. The
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claim of prometers that Grohoma wns produced by crafting kofir on sugarcane
is obviously false. The characters of Grohoma ave such that it ¢ould not have
heen producell even by a rombingtion of kaflr nnd Honey, alfhnugh its origin
by hybridization is almost ecertain. Grohoma was widely exploited from 31629
to 1632,

Distribution—Grown to a limited extont in many Stotes,

41. DARSO

Degeription.—Plants midsenson {112 days, average of 23 crop years), dwarf
to mid-tall (4) iuches, average of 24 crop years); stoms mid-stout te s ~ut,
mid-juicy, somewhnt sweet: tillers spuirsely : branches spaisely to mid-freely;
inld-leafy {5 to 123 ; midribs cloudy and sometimes yellow; ieaf sheaths over-
tapping medlerately: panicles erect, mid-compeet, ellipsoid s raehls usnally con-
tinuocus ; rachis branches mid-long to lang ut the bage and usnally hanging to
one gide; zlumes thinly pubescent, reddish black to reddish brown, indurate,
elliptle, apicer acute: lemmag swned: stigmas ple yellow; kernels much ox-
posed but somewhat less than kafir, mid-size, retidish brown {viries about the
Hays russet of Ridgway ™), elipsold to obovoid, entosperm starchy, earnenus
layer thin to mid-thick, nueeliny layer present,
reed cont checkedl; pedicellate spikelets large,
reddlsh-hrown, coleoptiles green. A panicie,
spiaelets, and kernels are shown in plate 33.

Distingtished from Schrock by lenger heads,
which ngually lean niore. presence of wns,
aarrower glumes, aml somewhnt lighter color
and the checking of the seed cont

Higfory—The following report on darso was
made by Beeson and Daane (34, p. 21 in 1HD:

“Tiarso i§ o new sgrghum developed and
mamed at the Okinhoma Experiment Ntation.
The exact uIigin and history iz not known. 1In
1912 the station received the first supply of
seed from & fatmer in southwest Togan County
who sent n head for {dentifiention. Later it
was learned that 1 had been grown in a Smapll
wity In EKingfisher aml widjoining countles. Figrer 19 —Dlstribution of riarf:o
» = * Belection work has heen cacried on ;n %bcalnitm; bmt'u 0'3 1024 i
at the Okirhonm BExperiment Station for high Ach dnt represents 400 ncre
grain-ylelding quality wnd improvement ‘bt FEstimated prea, 70.200 acres.
other characteristics.”

It probably is the result of a natural hybrid between some sorgo and & grain
sorghunt, The name Is a contraetion of letrers from the descriptive name
“dwarf red sorghum.”

Digtribution—Grown in Kansas, Oklnboma, Ackansas, and Texaz (fg, 12},

Synanym.—Maizo

¥

4%, SCHROCK

Deseription.—Ilants Inte (120 days, average of 17 crop years), dwarf to mid-
tall {30 Inches, average of 22 crop years); stems stont, mid-juicy, nnt sweet;
tiliers sparsely: branches sparsely; ieafy (12 to 15), leaves Inrge: midribs
cloudy ; leaf sheaths overlapping much: panicles evect, mid-compaet or tending
toward effuse, cylindroid to obeonoitl and various shupes; rachis 50 to 100 per-
cent of head length; rachis branches mid-lonr to long: glumes puhescent but
pubescence iargely deciduous, giving n shiny appenrance at maturity, black or
reddish hlack, indurante, elliptie, apices acute {o obinse; lemmas not nwaed;
stigmas pale yellow ; keruels mueh exposed but o little less than kafir, mid-size,
redldish brown with durk spots. ellipsoid, endosperm waxy, suvellnr Inyer pres-
ent; pedivellate spikelets struw-colored or tau; celeoptilos green, A paniele,
spikelels, and kernely are shows in plite 34

Hiktory—¥inall and Edwards {/3f, g, 7y reporied the fhst recognition of
Sehrnck as follows:

“The Seciwvck vaviety * * *  was discovered by RHoy Sehrock, o omail
varrier at Enid, Okla., In 1812 Sesing a vigorous sm! very heavily seeded

B RIDGWAY, R. See footnote 13,
* Carrespondence with My, Belirock places thege years as 1911 and ID1E, respectively,
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plant growing in a field nlong his route, he gathered tie seed and took it home
to plant the following year. In 1913 Mr. Schrock grew o row of if in his
zarden and sent a sminple to the United States Depnrfmnent of Agrienlture for
identification. It nppears to be o hybrid between some Gafir and a sweed
sorghunt * * o .

The waxy endosperm indicafes that the sorgo parent was Chinese Amber or B
derivative of that variety.

Distrivution —Grown in Kausus, Oklahomy, Arvkansas, Misgsisstppl, Louistuna,
itnd Fexis.

Synonym.—Sagrain, This is the name appied to a selected strain of Schrock
which, necovding to the Mississippi Ageicultural Experiment Station Pross Chp-
ciiar 199, was found in 1017 growing on (he farm of W, I Allen nesr Lyon,
Miss., Tt was highly recommended ng g grain crop in the Deltn section of
Mississippl in 1926 and 1927,

43. SUMAC SORGO

Rescription—Plants midsenson fo nte (314 days, average of 25 crop years}),
tall (72 inehes, avernge of 22 erop yeurs); stems miti-gbont, juicy, sweet;
tillers freely; branches spavsely to mid-freoly; leaty (12 to 15); midribs

cloudy ; leak sheaths

overliupping  much:
panicles spull, oreet,
campact, eyiindroig,
relufively short and

Mocky ; rachis 60 ro

100 pereent of head
Jlengeh bab usu-

ally  discontivuons:

rachis branchoes
shotrt, appressed and
heavily frulted;
glumes  thinly  po-
boseent,  black o
reddish  bhrown  in
woll-mntured heds,
thin  but  indarate,
smwull, elliptic to
avale or rarely oh-
Egune ?:i.-'-}-l-b!fjlz'!ili.nétl‘??inf 15“?5“5 (!;L(:Iul(li:;gL Horly Stilmg&)] ovife, apices some-
¥OTEG n.‘_ ¢ Unlted States in 1934, “-1:3(»: det ropregeniy times acute but gen-
acres,  Estiomted aven, 1060008 acrus. eraily  rounded  or
abtuse, the second
glume nsuahy larger thap the Hrst; lenmes not awaed ) stiginus yellow ; kernels
much exposed aml extending well beyond apices of glumes, smali, wiformiy
dark reddish brown but somuetimes lighter where unoxposed, very plump angd
wenerally oboveid to globose, endosperm starelly, corueouns layer mid-thick to
thick, nucellar layer present; pedicellate spikelets smali, Hight reddish hrowa,
almest straw colar at the base, incouspicuous, fuirly persistont; coleoptiles ved.
A panicle, spikelets, nnd kernels are shown in plate 33,

The relatively smaldl, compact, eylindroid ponitle with deen brownish-regd
kernels very prominently exposed almost to the exciusion of shimes mnkes this
vaviety cnsily identified becaunse the heads resemble so clasely the froit of
ordinary sumae (Rhns glabre L),

History—>Sunme {s without doubt one of Leonurd Wray's introductions from
Natul. In Mareh 1851 Leenard Wray, an Englishman, arcived in Natad, South
Africa, and observed the sorghoms being grown by the batives. Fle seeured
seeds of some of these wl In 3853 hugd them grown in Burope, prrtieularly in
France, Bngland, Spain, and Italy {770}, Secd produced nenr Tonlouse, Prance,
was broeught (0 this country by Mr. Wray in May 1857 b the requist of Hovwee
Greeley. Pifteen variction of African soreos, which he ealled “Arican INuphees ”,
were introduesl by Weay {/71), who sent the seed o Georgis and Sonth Cure-
tina to be grown on farms. Riehard Pelers, of Atlnntn, Ga., mrew abont 306 aeres
and ex-Governor Hammeoend of Sonth Cnrolinn grew n somewhat lnrger ncreage,
The varieties were hadly mixed in 1857 {2, 3), hut the seed from the Crop was
sold widely.

W™ Sea footnote 19,
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SUMAC SORGO.
Papicle, senle indicnies size g inelos; spikelews o kernels in three positions, ¥ 3.




Technical Bulletin 506, U, 8. Department of Agriculture PLATE 36

CHINESE AMBER SORGQO.

Trinicle, seale inddieates slee in inehes; spikelets and kernels in three pusitions, - 3.
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MIMNESOTA AMBER SORGHL

Pitpnigdee, seanlee b hiesples seeeom el spdboeiet el bariek i theee jeetDong~, < 4
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DAKOTA AMBER SORGO,
Panifele, surle fndientes siza in inches; spfklots s Kernol in tireo positions, ¥ 3
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The deseription of the Koombana variety by Gould (71) elosely corresponds
to the Sumac variety of today. Pech (1Xf) illustrated and deseribed the Sumac
variety under the name Liberian. Collier (48, pp, £8-69) reports that Wray
identified the Liberien from photegraphs (48, pl. 12, p. 94) 28 his Koombnna.
Old sead of the Koombana obtained from Hr. Wray many years after the intro-
duction of his sorgos proved identical with seed of the variety then being grown
23 Liberian.

Hedpes (75}, Who witnessed the unpacking of Wray's introductions, believed
thet Wray's Boomvwana variety was the one later enlled Liberign, but this can
hardly be true, in view of the description of Boomvwana and of the facts noted
above. By 1888 samples of the variety generally known us ¥ Red Liberian ™ were
received under the names of Sumac, Club Head, Red Top, and others (162,
pp. 112, 117},

Distribution.—Has hirgest total nereage of any sorgo and is the most impor-
tant sorgo variety in Texns, Oklahema, New Mexico, Kentucky, and Tennessee;
also grown in Nerth Caroling, Soutl: Caroliba, Georgia, Alabams, Mississippi,
Missouri, Nebraska, Colorado, EKansas, Arkansas, Arizona, and Califernia
(fig. 13).

Synonym.—The name Red Top is gtill in common unse for the Sumae vavicly
Club Head.

44. EARLY SUMAC SORGO

Deseription—An eaviy selection from Sumac which differs from the parent
variety in the following characters: Plauts 10 to 15 days eartier (107 days, aver-
age of 12 crop years), 2 to 12 jnches shorter {64 inches, average of 13 crop
yvears) ; stems more slender; branches niore freely ; often not so lenfy; panicles
usually smaller. Otherwise plani, paricle, and kernel characters arc like those
of Samac,

History—Developed by selection at the Fort Hays Branch Bxperiment Sta-
tion, Hays, Kavs., by R. B. Getty, who obtained the original seed in 1916 from
H. W. Joy, 1 farmer. The first general distribution of this varieky was made
by the station to farmers in 1022,

Distrivution.—Grown comecreially in ceniral and western Kansas,

45, CHINESE AMBER SORGO

Desoription—Plants early (moede 100 days), tall {mode 74 inches) ; sterns mid-
siender, juicy, sweet; tillers freely ; branches mid-freely ; leaves few {mopde 93 ;
midribs clondy ; leaf sheaths overlapping nong to slightly ; panicles erect, affuse,
conoid te various shapes; rachis 80 to 100 pereent of hend Iength: rachis
branches mid-long te long, lightly froited, spreading and usually dvooping;
glumes (hinly pubgscent or glabrous at matu rity, black, indurate, elliptic, apices
usualiy acute but sometimes obtuse; lemmas awned ; stigmas pale yellow
kerncis little exposed in angles but nsually extending to or slighily beyond
apices of glumes, mid-size, brown, cllipsoid ov appronching ellipsoid, endosperin
waxy, nucellar layer present; pedicelinte spikelets strnw-colored or somcetimes
hrown or black near hase, mid-size, largely deciduous and not conspicuous nt
maturity ; coleoptiles red. Danicles, spikelefs, and kernels ave shown in plate a6,

One of the Biack Amber group differing little from Minnesoin Amber except
in size of panicle and shape of glumes. The panicie is small, often bul little
more than one-half 95 jarge as that of the Minnesota Awber, and the panicle
branches are somewhat shorter. The glumes ave shiny black, but usually have
straw-colored apices; they nre broader and more gibbous than those of Minne-
sota Amber, and the kerncls arc plumper and uspally darker brown where ex-
posed. The presence of short senicwlate awis is apparent on the lmmature
panicle, but these nwns are so deciduons that the spikelets often appear wnawned
when 2 mature panicle is casually examined.

History—The Black Amber sorgos now being grown in the United Sintes were
obtained from introductions from China, This group appenrs to be the only
true sorgo prown in China, and its cuitivation in tbat country, secording to
Colling {49), was confined to sinall areas, ageregating nbout 20 seres anpually,
on the island of Tsuppming at the mouth of the Yungtze River. The stilks
swere sold on the Shanghai market for chewing and sucking the sweet juice.
Collins (49, pp. 86-87) Indlcates that the most genorally accepted nmme for

22613—38 5
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the sweet-stemmed sorghum in China is loe-tsoh, distinguishing it from kun
leang, the nomsacchurineg geain sorghum, and kain-se, the true sugarcanc
{Seccharum ofioinuram L.}, The nume loo-tsol is suid to hnve been deriveit
from Se-isoh, the ancient name for Szechwan, the Province wlhare thls sorgo
was first produced.

Seed first renched the United States by way of France. Quoting from
Collins {49, p. 8% } : “ In the year 1831, Count de Montigny, at that time French
Consul at Shanghoi, forwarded ot the request of his Government, to the Geo-
graphical Soriety of Paris, a collection of such plants, seeds, and cuitings,
found in this part of China as be thought might grow in Burope. Amoug this
collection was a package of Sorgo seeds.”

The seeds were sent to M. Robert, director of the Marine Gurdens at Tonlon,
and within a few vears considerable guantlties of seed were available for dis-
tribution, chiefly through the offorts of M., Vilmorin of the firm Vilmorin,
Andrienx & Co. The first importation of the seeds of this sorgo inlo fhe
United States appenrs to bave been in 1853 by Willinm R, Prince, & nursery-
man of Flushing, Long Island, N. X. {J01, p. 233). In 1854 n Tow pounds were
sold to the public, and a much larger quantity was distributed the following
Yyear. This account agrees with that of Collior (48, ». 64} and others except
hat in Some cases the date of its introduction inte Fratice is piven as 1850
instead of 1851,

Other importations of this sorge sced were made subsequent to 1858, Browne
{39) brought back some sceds from Frence in 1804, and in the spring of 1857
the Patent Office distributed sbout 275 bushels of the sced, 175 bushels of
which was obtained In the Unitod States and the remainder imported from
Franee,

The American Agriculturist {New York} had n great denl to do with tho
successiul introduction of this sorgo into the United Stotes. Trom the first tho
publishers of tLis farm paper bad shewn a deep inferest in this crop. In 1854
thexy obtained some seed of the *new Chinese sugareane ™ from Vilmorin,
Andrieux & Co., Parils, Franee, and grew a small plot of it. In 1857 this journal
distributed small parcels of secds to 31,000 subscribors #nd in addition savoy
enough seed to grow 34,500 pounds in Georgin that year, Alout 1,600 pounds of
seed was ilnported from Prance in 1837 and was distributed along wlih seed
grown by the American Agriculiurist nnd others in the United States (1, 6,
8, 14, 143,

According to Le Due (181, p. 233) the name Eaviy Amber wis applied to a
selection from the Chineso sorge made by E, Y. Teas, of Dunreith, Ind, He
quotes Mr, Teas ns follows:

“In a visit to Burepe 18 years sgo [1869], in search of sced and mlants, I
hought of Vilmorin, Andrleux & Co., scellsmen in Pa rig, a fow pounds of Chinese
eane-seed, asking them for the best vaciety. "This seed wis given to a fricnd
to plant whe was an experienced zrower and mannfacturer of sorghum.

“In this lot of cane one stk was found of a different hubit from the vest,
that ripencd its seed before the vest of the plot was fully in blaom. Seed of this
stalk was saved, and the next year planted sepurate to provent admixture,
This crop ripened much sooner than any other cane known to me, and the sirnp
wag superiot in color and taste to any ofhor produced in the neighborkood. From
its enrliness and fair color I named it ' Warly Amber Y, and under this name sent
nacitages (o customers in noarly every State and Territory in the Union, espe-
cialiy to Minncsotn and the Western and Southern States,”

Distribution—Rarely {oond growing on any considerable acrenge in pure cui-
tures. This type found intermixed with other vurictios wherever the Black
Ambers are grown,

Bpnenygm.—Barly Amber.

45. MINNESOTA AMBER SORGO

Deseription—TDlants errly (96 days, average of 20 crop years), tall {72 inches,
average of 20 ¢rop years) ; steins mid-slender to mnid-stout, juicy, sweet; tillers
freely ; branches mid-freely ; leaves few {mode 9) ; midribs cloudy; leaf sheaths
overlnpping none to little ; panleles midsize to large, evect, effuse, conoid to ellip-
soll or with branches often hanging to one slde; rachis deeply furrewed, 70 to
100 pereent of hend Iength, but ususlly continuous; rachis branches mid-long to
iong and spreading: glumes usually glabrous or pubiescent on upper third only,
black or brownish black, giving the hend n shiny Binck appearance, indurate,
clliptic or approaching elliptic, apices ncute or sometimes obtuse; leminas both
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awned and awnless, strains of varlety not pure for this character; stigmas pale
yellow ; kernels only sliphtly exposed in angle of glumes and usualily not extend-
ing to npices of glumes, mid-size, reddish brown where exposed and otherwise
buff, usually ellipzold, endospetrm starehy, cornecus layer mid-thiek to (hick,
nucellar lnyer present; pedicellate spikelets small and usually inconspicuous,
often dork brown and almost entirely declduous at maturity; coleopfiles red. A
panicle, spikelets, and kernels are shown In plate 37,

Minnesoia Amber iz one of a large group of black-glumed sorgos which differ
from it only in minor eharacters, such ag the presence of awns, size and density
of the panicle, and carliness.

History~—Sead purchased in Minnesota nnd distributed as Minnesota Barly
Amber or Minnesotn Amber by Seth H. Kenney, Waterville, Wascea County,
Minn., who selected it from Iarly Amber about 1869 (768).

Digtridution~—The most common variety in Minnesota, South Duliota, Ne-
braska, Kansas, and Colorade; grown to o less extent in Iowa, Missouri, Illinols,
Indiana, Ohio, and other Btufes {(fig. 14).

Bynengnis—Black Amber, Early Amber, Barly Black Amber, Minnesotn Euavly
Amber,

Inune 14, —Digtribution of Black Amber sorge (Clhleese Amber, Minnesotn Amber,
Dnkotn Amber) in the Unlted States in 1024, Ench dot represents 500 aeres.  Estl.
mitted area, G440 neres.

47. WACUNIA AMBER SORGO

Degeripfion.—Waconin Amber is practically identien] with Minnesois Awber
in gross vegetutive churacters,

History~Developed by the Waconia Sorghum Mills, Inc, Wacenia, Minn.
This firm describes the ortgin of this variety as follows (f67) :

About 5 years ago {1019) it was decided that some improvement wus pos-
slble in the Minnesotn Amber sorghum that bad been grown at Waconin for
a1 great many years. Therefore. some seloction worlkk was started with the
object of improving the strain along four prineipal lincs—sugar cotitent of the
jutee, tonnage, earliness, and resistauce o head smut., After 5 yonrs of work
there has now been selected a strain called the “ Waeonin Amber® that is con-
siderably suncrior in all of these respects to the original Minnesoty Amber.

Digtribution —Locally In Minnesota and Towa.

18, DAKOTA AMEER S0RGO

Deseription—IPlants vory enrly (87 days, average of 6 crop years), mid-tall
(62 Jnches, average of 6 crop years) ; stems mid-slender, juicy, sweet; tillers
freely; branches mid-freely; leaves few (mode 8) ; midribs cloudy; leaf sheaths
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overlupping none to slightiy ; panieles small, ercet, mid-compact to effuse, eliip-
sofd to fusifoirn; rachis deeply furrowed, 85 to 100 percent of head length but
usually continuous; wuehis branches mld-long and very stightly spreading, giv-
ing the hends & somoewhnt denser appearanco than the Minnesota Amber heads;
glumes shiny biack except light-brown iwvging pnrticniarly nt the apices,
glabrous except for thin pubescence near apices, indurnte, elliptie, npices scute
or rarely gbtuse; lemmss not awned; kernels bnt little oxposed {n angle of
glumes aad rarcly extending to or beyond the apices. mid-sided, plamp, reddish
Lrown where exposed and ctherwise buft, broadly ovoid or approaching globose,
endosperm starchy, corneous luyer mid-thiek fo thick, nucellur Iayer prosent:
pedicellate spikelets small, Tight brown, deciducias at maturity, A panicle,
spikelets, uud kernels are shown in plale 35
Distinguished frewm Minnesota and ofher Black Ambers by its shorter, stifily
upright staliss, early maturity, and plumper, ntore nourly spherolil seeds.
Higtory—A short envly steain of Minnesotn Amber 5. I uo. 341 The latfor
criginated as a selectior made by W. A, Wheelor at (he Iiglunors (5. k)
substation in 1903, Secicction wuis continued at the Highmore sabstution and
leter at the Belie Foarehe Field Stntion, Newell, 8. Dnk. An early dwarf
strain {desipnated A, DL 1. no. 341-10-4) was isolnled and purcified by A,
Dillman at Newell, who named
it Dakota Amber, If wag flvs
distribuled to farmers nbout
101G (60).
Distribution—Grown commer-
cially in SBouih Dnlkoin and to &
Iess extent in North Dakofa,
castern Montana, Wramning, Colo-
riule, and northern Nebraskn,
Synonyns ~Eurly Amler,
Linek Amber.

1%. REPD AMRER SORGO

Deseription—DIants ecarly (96
Adnys, average of 37 crop years),
mid-tall to tall (71 inchos, aver-
age of 37 crop years) ; stoms mid-
F:ﬁumﬂfj :!{;’I;‘.Tgisfrib}}tl?gnff lltpd lm;aolier so;ge 1t" siender to mid-stout, juicy, sweet ;

[} 1 ] TS 111 -1, LILLIY ¢ repFrescnly | e T, "o 1 o el

GG% ac:'c(;:. lésffimutuzl uren, 11('30,300 ncclx}'es‘ * i,ll_lulee 11;’ ;I:;?j[:]?}] r_:afi;j n(]:;]{;fli ;Iél)d ;

mitribs cloudy; leaf sheaths
overlapping none fo slightly; panicle mid-size lo large, erect, elfuse, eilipsoid oy
variabie in shape; rachis 60 to 100 and averaging about 90 pervent of head length ;
rachis bronehes long; glumes usunlly giahrons and shiny but sometimes thiniy
npubescent, deep or dark red, sometimes reddish brows near apices, tightly ap-
nressed, abount ns long as the kernel, somewhnt gibbous, corinceous or indurate,
ellintic, apices acute, scidom obtuse; lemmas, both awned and awnless straing in-
cluded ; stigmas pale yellow ; kernels stightly cxposed in the angles of the glumes,
inid-gize, uniformiy lght reddish brown, usualiy ellinsoid, cndosperm starchy,
earneos layer mid-thick, nucellar Inyer prosent; pedicellnte spikelets often red-
tlish brown but usunliy so deciduous that they are almost entively absent at
maturily ; coleoptilos red. A paniels, spikelets, nnd kernels ave shown in'plate 39,

The deepred color of the intge or mid-size panicie gives to 2 fleld of TRed
Amber at muatneity n distinetty red ADPEIrENce.

Iigtory—Reecords indicrie that Red Amber 01g0 was stlected by the Tlnitoed
States Depnrtment of Agriculfure from sorghium growsn from seed obtained
in 1903 under the namae of “ Barly Orange sugar canc® from the manager of the
Wagga Experiment Fnrm, Bomnen, New South Wales, Australin, The origin of
Lhe variety cannot be definitely determined, but mest of the gorghums Erown
in Australla have been Introduced from the United States or South .Africa.
The progenitor of Red Amber may have boon 1 variety h.froduced by Wray from
South Africr known ns Shalgoovi. Teeh (111, p. 306) calls this variety " Red
Imphee” and describes the giumes as “long ay the seed, reddish yellow or
cherry color.” His iHustrntion of fhe pauicle with rather long, drocping secd
hranches also agrees with Red Ambaor, Wrny's own description (171, pp. 208-
208}, indleating a growing senson of ghout 105 days nnd emphaslzing the heauty
ul' the hends, might weil bo appiled to Red Amber, If it did origlnate from
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RED AMEBER SORGO.

Panlele, senle Inidicntes size In breliess spikelets nnd Keraels 1n three positisns, « 3.
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ORANGE SORGH
Papieie, seale indwaies stee 0 mclies, spikelot - aned kernels i dyroe positions, %03
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IKansAL QRANGE SR

Puricly, seale il ientes size i medes spabedets el Bermels ne dhieee jesitiones £ 4.
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-

CoOLMAN SORGO.
Paplele, scolo Indientes sizo fn tnehes; spiteloks nid keraels in three positions, X 3.
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Shalgcova, then the seed of this South Afrlean variety must have heen sent
directly {o Austrailn or intreduced from the United States, to be returned iater.

An unidentified variety of sorghum of unknown origin calied ¥ Red Amber”
was grown in experiments at Abllene, Tex,, In 1809 (38).

Distribution—Red Amber sorgo has been distrlbuted in Kansag and other
States but is not widely grown except in Kansus {8l 15). It s grown also in
Georgla, Alabama, Tennessee, Missouri, Arkansas, Oklaliomn, Texas, New Mex-
feo, und to some oxtent in North Caroline, South Qaroling, Mississippt, Keti-
tucky, Avizona, and California,

50, ORANGE SORGO

Description.—Piants midseason (113 dnys, avernge of 16 erop years), mid-
tall to tall (88 inches, averapge of 19 crop years): stems mid-slender to mid-
stout, but stouter than those of Amber, juiey, sweet; tillers freely; branches
urd-freely ; mid-leafy (mode 12}; midribs cloudy; leat sheaths overlupping
moderately; panicles mid-size to small, erect, mid-compuct, appreacking eylin-
droid but sometimes ellipsoid ; rachis 50 to 100 percent of hend lemgth: rachis
branches mid-long, loosely appressed; glumoes usunlly pubescent but some-
times glabrous and shiny, color varying often in the same hend from straw
color  through reddish  brown
(Ridgway's claret brown™) to
Hack on the second glame, fivst
glume nusually lighter, second
glume sometimes indurate Dut
first usually chavtaceous, ovate
to elliptie, veins prominont,
apices generally acute, rarely ob-
tuse ; lemmas ot awned ; stigmas
yellow ; kernels miuch exposed in
mest strains bué less than in
Blackhull kafir or Sumae sorgo,
usually extending to apices of
glmmes and 'in some stralns con-
siderably beyond, mid-size, deep
reddish brown where exposel be-
tween the upices of the glumes,
lighter where not exposed, ol-
lipsoid to ovold, endosperm h‘la(;_ci;lmp _l.lUéTJt)istliii‘)u]t-g!zl‘I; of n".i‘;?‘;i‘%'fo‘é“;’é;’ni'éd,’éi;
starehy, corncous Iayer mid-thick, mlteq Shites In 1024, Tnch o hivia
nucellar luyer present; pedicel- 500 neres, Esthmated aves, 392,600 aeves,
Inte spikelefs small to mid-size,
diiute reddish brown, rather persistent ; coleoptiles green or in some strains lght
redd.  The eombination of colors in the plumes, sterile spikelets, aml kernels is
veddish brown, thus piving rise to the variety nome. A panicle, spikelets, and
kernels are shown In plate 40,

The gross cotor effect of Qull orange, rather infrequent In the panicles of
worga, together with the @istinet but vacaut node in the peduncle 134 or 2
inches below the first whorl of rachis branches, are the chief distluguishing
features of the true Oiange.

HHigtory— T he: history of this variety is obscure. Apparently 1t is one or Is
derived from some of Leonard Wray's introductions from Nninl. * Early
Orange ™ was mentioned by the Comntigsioner of Agriculture (47, p. 38).
Hedges (75) says “it iz nof ot sl like any varlety mentioned in Wray's
desceriptive catalogne ™ nnd suprested thnt i€ was o hybrld between the Qom-
seerna and Neeazann varietles, Cellier {48, p. Y3} cluimed thut Neeazann
bore o close resemblance to Ovange, and Ball {26, n. 34) stated thot Qrabge
was derived from ihe Neeaxana vaviety. During the sixtles the Neeazana
varlety was described by Dech {(f11, n. 805} nnd others (40, 71, 75) as having
white seedsg and was frequentiy called White Immphee.

"The white or nearly white color of seeds of Neecazana supggests to the
wrlters that 1t may have been nore nenrly like the Souriess or *African millet”
than the Qrange. ‘These varieties nre gulte similur to Qrange in most char-
acters except seed and glume colors, therefore b is quile possiblie thot the

= RIivoway, R, See fontnote 13.
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Orange appeared as 2 varlant or rogue with brown sced and darker-colored
glumes in the “ white-seeded ' Neenzan,

Digtritmelion—0One of the impoertant sorgos in North Carolinn, South Caro-
lina, Georgin, Alabama, Mississippi, "Tettnessee, Kentucky, Mlssouri, Nebraska,
Colorado, Kunsag, Oklahoma, Arkansas, and Texas. While the nerenge of
Orange is less than that of Sumae, this wariety Is probably more widely
distributed than any other group of sorges except the Biack Ambers (Ap. 16}.

Synonym.—Harly Orange.

51. KANSAS ORANGE SORGO

Deseription.—Plants midseason to late, tall (78 inches, average of 15 crop
yeurs) ; stems mid-stout, juicy, sweet; tillers freely ; branches mid-freely ; lenfy
(mode 14} ; midribs cloudy; leaf shenths overinpping silghtly to mederately
punicles erect, mid-compact, eylindroid te ellipsoid, tending to be claviute: vichls
G to 100 and usually about 1M percent of hend length ; rachis branches mild-long,
leosely appressed; glumes thinly pubescent, redidish brown in one strain and
black in enother, indurate, eMiptic, apices scute to scuminate; lemmuas not
nwned; stigmas yellow; kernels somewhat exposed in nnyles and extending to
or beyond apices of glumes, mid-size, reddish brown with dark spots nnd lighiter
where unexposed, elllpseid, endosperm starely, cornecus layer mid-thick, nucel-
lar layer presenf; pedicellufe spikelets rather persistent aund conspieuous at
ngturity; eoleoptiles slightly red. A panicle, spike-
lots, and kernels are shiown in plate 41,

In growth lubits Kansas Oringe ig similur to
Planter and Sourless, bot it differs from them i
panicle chargeters., The differcnees between ftb s
the pavent variety (Orange) have been indicated in
the deseription above. In general it is a Inrgor,
conrser, luter-maturing strain of Orange.

Hizstory,—The history of this varviety is undetev-
R - mined. It was not among the varieties grown in the
“‘ﬂ;l’ﬁbl‘: ah’fi"r‘_lg‘(‘#"gl ﬂf experiments of the United Stutes Department of Agri-

the United ‘"StuteE m (ulture in 1880 {47, p. 38), but was grown the follow-

1024, Each dot repre- ing year (48, p. 248). According to G. II. Failyer,

renfs DOU ooree ﬂ{‘f‘éi former chemist of the IKunsus Agriculturnl Experi-

T " ment Statton, the Kansas Orange variety was first

grown at the Kansas stution in 1883, Mr. Failyoer

writes: ® “In 1883 I procared some sorghum seed from I. A. Hedges, of 8t Louis,

Mo, * * * Among the four sorts of sorghum seedd * * * wag one called
Kansas Orange”

Selection and purification of this and other varieties wns earried on at the
Kunsas station. Iunsas Orange as now distributed by the Koansas station ig
regarded as an improved variety, Lande and Sumper {100} say: " This variety
is an improved selection from Orange made Ly the Kuansns State Agrienliural
Collige at Manhattun”

Disgtribution—Grown commercially in Kausas, chiefly in the eastern half of
the State, and now found on smnall aereages in the ndjacent States, Missouri,
Oklahoma, and Arkansas (flg, 17).

§52. COLMAN BSORGO

Degeripiion—DPlants midseastn (309 days, average of 12 crop years), tnll
(73 {Invhes, average of 18 crop yeurs), stems inid-stont, juicy, sweet ; titlers freely ;
branelies sparsely; leafly (12 to 15); midribs cloudy; leaf sheaths overlapping
slightly to moderately; panicles mnid-size, erect, wild-compaet, eylindroid, or
sometimes ellipsoid; rachis 60 to 100 percent of hend lenpgth, but usually dis-
continuous; rachis branches mid-long te short and heavily frulted; glumes
appressed, thinly pubescent to glabrous, infense dark rail, ladurate, veins hardly
perceptible, elliptie, apices ncute: lemmas not awned: stigmas pale yellow;
kernels much exposed, especially in angles of glumes and usvally extending
slightly beyond aplees of glumes, mid-sizo, plump, mostly lght buff but reddish
brown where exposed, ellipsoid fo obovoid, endusperm starehy, corneous layer
mid-thick, nucellar layer piesent; pedicellate spikelets mid-slze, mostly straw-
coloved, - fairly persistent at maoturity; coleoptiles preen or In some strains
slightly red. A paniele, spikelets, and kernels ave shown in plate 42,

= Persongl letter Fel, 18, 1032,
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Often ¢onfused with Orange, but guite unllke the latter in ¢olor of the glumes.
The glume color of Colinan gives rise to the name * Red Orange” and is similar
to that of lled Amber, but Colman has a stouter, more erect stem, & inore
cotnpict upright panicle, reiatively shorter glumes, lighter-colored kernels (the
lighter celor of the kerpel is especinlly notiecible just befors maturity), and
more persistent pedicellate spikelets than Red Amber,

Higtory.—Developed by A, A, Pen-
ton, United States Departinent of
Agriculture, at the sugar serghum ex-
periment station nt Sterling, Kans,,
a8 the result of a selection from a
natural hybrid found in 1887, and
believed to be o cross between the
Kansas Orange and Early Amber va-
rieties (J164, pp. 62, 63). Subseqguent
selection nud purifieation resulted in
the new variety, which was named
Colmmun in bonor of Norman J, Cot-
man, Commissioner of Agrienlture.
It was especinlly promisiug us 2 sirap
variety, one cane showing‘ by analysis
20.72 percent of sugar, “the highest . L o ]
serghum analysis ever recorded.” ¥ “f::*‘t‘iml%ﬁ&“‘éﬁ%gi‘m{n “1195:1"1”‘%::‘3{;"3%‘{

Distridution.—Considerable acreage represents 500 acres. Fstimated zren,
in Arkansas, nnd grown in North 67,500 zcres.
Carcling, South Cavoling, Georgiu,
Alxbama, Mississippi, Tennessee, Kentueky, Mise i, Kansas, Okluhoma, und
‘Pexas (fir, 18).

Synonpins—Honhey Drip, Sugar Drip, Red Orange.

53. HONEY SORGO

Deseription—Piants Inte {124 days, average of 18 crop years), very tail (87
inchies, average of 15 crop years) ; sfems stout, tapering foward the top, inlcy,
sweet; tiliers freely; branches mid-freely; leafy {mode 18} ; midribs cloudy;

. leaf shegths over-
lapping slightly;
ptuicle large, erect,
very elfuse, conoid
and variable in
shape; rachis 83 to
100 percent of head
length, but usuuaily
continuous; rachis
braneches long,
sprending, lower
brinches drooping,
glumes mostly gla-
brous, veins appar-
enf only near apex,
brownish red¢ {Ridg-
way's garnet brown

F 1Y —Diutributl I3 th the United Stat to morocco red ”)’
Prourp 18 —Listrlbution of Honey soveo in the Upited Stotes i 5 i
Iz 1994, Each dot reproscnts GO0 eeres. Esttmated area, Coridceous to indu

172,800 geres., rate, elliptie, rather

tightly appressed,
apices acute to ob-
tuge; letnmus awned but awns largely deciquous; stigmas yellow ; kernels often
not exposed in angles apd usually shorter thun the glumes, wmid-size, rather uni-
formly reddish brown but darker where exposed, etlipsoid or scimetlmes ovoid or
obovoid, endosperm starchy, cornecus luyer mid-thick to thick, nucellar Izyer
presenf ; pedicellate spikelets light rveddish brown, small to mid-size and largely
declduous at mnaturity; coleopilies red. A panivle, spikelets, nnd kernels are
shown in plate 43,
Compured with Red Amber, Honey is Iafer in maturity, hos stonter and
more erect stalks, more effuse and spreading panicles with Jonger rachis

= Reioeway, B. See footnote 13.
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Lranches and a move conical shape, lighler colored glumes (more of the yellow
quality in the red), and it is more sparsely seeded. ‘Uhe spikelets of Honey
are somewhat deciduous shortly afrer maturity.

Higtory.—The origin cannot be deéfinitely deterinined. 1t probably traces back
{o one of the oviginul Importations from Nadal, South Afriea. According Lo
Hedges (75), of St. Louis, Mo., who witnessed the uupacking of the sorghum
heads by Mr. Wray, the variety Viubisehuszpa was identienl with the sorghum
igter known as Honduras. Early descriptions and illustrations of Honduras
sorgo indicate ifts identity vwith Honey.

This variety was being grown under the name * Honey Gane " by the United
States Department of Agriculture for a determination of its value as n possitle
source of sugar as early as 1880, according to Collier (47, p. 38). Seed for
this tes{ was cbtained from J. H. Glark, Pleasant Hill, L. Plute 10 in Collier's
report plainiy identifies the vuriety Honduras as Honey, also known fhen as
Sprangle Top and Mastodon.

A report on seed sources indicales that this vaviety was being grown in
Alabama, South Carolina, and exas. It is rensonabie Lo suppese that it
sproad through these States from the originnl plantings of Wray's varieties by
ex-Governor Hammend of South Carclina and Richard Peters of Atlantn, Gu.

Distribution—Grown to a considerable extent for sirup and silage produce-
tion in Georgin, Alsbama, TPennessee, Missouri, Arkansas, Oklahong, Texas,
New Mexico, and to some extent in North Carolina, South Caroling, Mississippi,
Kentucky, Arvizonn, and Califernin (fSg. 19).

Synongme.—Japanese Canc, Japanese Seeded Ribbon Cune, Japanese Honey
Drip, Sprangle Top.

54. SOURLESS SORGO

Deseription—Plants midsenson {113 days, average of 13 Crop years), mid-
tali to tall (71 inches, average of 14 crop years): stems mid-stout, juicy,
sweet; tillers freely; branches freeiy; leafy (mode 214} ; midribs cloudy; leaf
sheaths overlapping moderately; panicles erect, mid-compact, ellipsoid to cylin-
droid or variable in shape; rachis 60 to 100 percent of head length with
average about B0 percent; rachis branches mid-long, heavily fruited; glumes
thiniy pubescent; strow-colored but often tinged with reddish brown, spread-
ing slightly, charizeeous, ovite, apices
acute o acuminafe: lemmas not
awned; stigmas ereamy wihite; ker-
peis much exposed in the angles and
extending beyond the apices of the
gtumes, light buff o light brown,
wany with conspicuons spots of dense
brown, small to mid-size, useally sl
fipsoid, hilmm very flat, endosperm
starchy, corneous layver thin to mid-
thick, nucellar layer present; pedicel-
lale spikelets mid-size, straw-colored,
fairly persistent; coleoptiles greomn.
A panicle, spikelets, and kernels are
shown in piate 44,

In plant charneters Socurless most
Migure 20,—Listeibutlon of Sounrless sorgo  resembles Orange, but the cream. or

:‘?pgilqeerﬁg{te'?jGSt:t(;?bin }1;3;..:; u&‘.a}:ci; r(i?lt hu!t—colclred kernels and sttm\;f-coioru(l

e iy sk ' M, plumes have given vise to the name
118,900 aeres. “White Orange” and readily distin-
guished it from the other varieties.

The seeds are not as pure white as those of White African or Atlas sorgoes,

Iigtory~—Probably a descendant from the Neeazann variety introduced by
Lecnard Wray from Natal. Although the Neeauana variety has been fre-
quently regarded as the progenitor of Orange, It was described as having
white seeds by Hedges (75) and Pech (114, p. 305), und a common synonym
of Neenzana was * White Implhiee.”

During the early part of the twentieth century the Sourless variety was heing
grown in the vieinity of Fort Scott, Kans,, where it prebably had been intre-
duced when the sorghum-sugar experlmenis of (he Division of Chemistry,
United States Department of Agriculture, were being conducted there. Later
C. 8, Hall, a catfleman, olMained seed and grew censiderable quantities of
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HOMEY SQRGO.

Pastedede, sende Jeckivates skeo b ine bos; spikelets amd Kernels in fheee pustons, % 4,
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SOURLESS SORGO.

Panlele, senls hinlivales slee in inches; spikelets md Kerneld in tiree posittons, ¥ 0
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SAPLING SORGO.
Pankele, seale indientes slzo in Inches; spiketuls nnd kernels in’ three positions, = 3,
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PLANTER SGRGO,
Panicle, senlo indienies size in inebos; spikelots and kernels in thres positions, % 3.
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GOOSENECK SORGO,
Funielo, seube indicilos size iy Inches; splkelals nmd kernels in three fiositions, ¥ 3.
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LEeTE S0,

Pandele, sende imdivalos size b inehes, spdkeleds oond heenels in three pesdtiuns, 2 4
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FOLGER SORGO,

Paniele, seale indlendes sTee Do Toedwes; gpikelel and Kernels o theee pasiUons, $ 5
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WHITE AFRICAN SORGO.
Panlele, senle Jodlicnted sive i oeles, splbelois ped keraeds by tiree positions, ¥ 5.
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Sourless sorgo at HMureka, Kuns., where the variety was sometimes RKnown ag
Hall's sorghum. BMr. Hall-shipped some of his seed to Canadfan, Tex., and
the Sourless varlety so named first came to the attentlon of the Depariment
of Agriculture in 1905, when Robert Moody & Son sere growing 1,600 acres
of it nenr Canadiun. They cinlmed that the fodder cut at any stage would
not sour during the winter and would retaln its julce and be fresh and sweet
until spring, whereas the ordinary sorghum wonld usuaily be too sour for
feeding after February 1.

Distribution—There la & large acreage in Kansas and Oklahoma, and it is
grown to some extent in Scuth Carolina, Georgia, Alsbamg, Mississippi, Ten-
nessee, Kentucky, Missouri, Nebrnskn, Colorzdo, New Mexico, Texas, and
Arkansas {(fig. 20).

Synonyma—African Mlillef, White Orange.

55, SAPLING SORGO

Desoription—FPlants midseason to late, very tall (88 Inches, averapge of § crop
yenrs) : stems mid-stout, juiey, sweet; tillers freely; branches mld-freely; leafy
{12 to 16} ; midribs cloudy ; leaf sheaths overlapping moderately; panicles eret,
mid-compact, ¢yiindroid; rachis 75 to 100 and averaging about 85 percent of
bead leppth; rachis branches mid-long to short and usuaily appressed; glumes
small, thinly pubescent, black, indurate but ssmewhat churtaceous at the tip,
ovate or ovate-elliptle, apices geute;
lemmns not awned; stigmas creomy
white; kernels much exposed and ex-
tending considerably beyond aplces of
glunes, small to mid-slze, reddish
prown, ellipsoid, endosperm siarchy,
cornecus layer mid-thick, mnucellar
Iayer present; pediceliate sapikelets
small gand inconspicucus, usnally straw
colored buf sometimes yellowish gray
with purple edges, partly deciduous
at matnrity; coleoptiles red, A pan-
tcle, spikelets, and kernels are shown
in plate 45.

The tall, rather slender stems with
the long, narrow, cylindrical panicie,
heavily fruited with plump but smill  grus 21.—Distribatlon of Sepling (Sac-
kernels strikingly exposed in the gil!{le}d storgo Ijlll.’(‘g:g gn]é%% s:nnctre;;sm 115132{;
angles and beyond the apices of the ach dot repross - uEk
black glumes, readily distinguish this TR0 =red 35,200 acres.
from most other varieties,

History—The origin ig nndetermined. It probably urose from one of Leouard
Wray's introductions from Natsl. As now recognized, it appnrently was first
grown under the name Link's ITybrid. The Link Hybrid variety is the progeny
of o head selected from n ficld of IToney (Honduras) sorgo by Bphraim Link,
Greeneville, Tenn., in 1878, Collier (48, pp. 71-72) quotes a letter from Link,
as follows:

“Also 4 years age I found n hend—a clear sprout in the Honduras—eniirely
different in appearance from it, propagrted it, and feund its yield and richness
in juice second to no other, and its sirup freer from the serghum flavor than
any I ever made. I sent General Le Duc [United States Commissioner of Apri-
culture] 2 specimen of the sirup and secd, and he orderad all the seed I had,
ahout 14 bushels. In his report of the analysls of varieties he calls it ‘Link’s
Hybrid.! It grows to gocd size, stands well, ripens before the Honduras, and
I predict for it a high place among varieties.”

This geed obtained by the Unlted States Department of Agriculture was sown
in 1880. In 1504 a variety under the name Sapling or Foxtall was secured by
the Department of Agricuiture from J. B, Randel, of Chillicothe, Tex,, who in
turz had obtained it from North Caroilna. Specimens of Link Hybrid sorge
which proved to be identical with Sapling were obtained from Dobert Link,
Greenevilie, Tenn,, & son of Bphraim Link, In 1907,

In 1919 u varlety was obtained from Australian under the name Sacealine,
which apparently originated as a selection of Bapling, being quite similar to it
fn &1l Important charactertstics,

—
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Distribution.—Urown in Nerth Cnrolina, South Carolina, Georgia, Alsbamn,
Mississippl, Tennessee, Kentucky, Missouri, Avkiansas, and Oklihoma under
various loeal numes, buf rarely is it ealled Snpling {tig. 21).

Synoryms.—Sacealine {Australin), Link Hybrid, and Straiphineck, The last
name is applied to a SBapling having red glumes but otherwise charnctoristic.

6. PLANTER SORGO

Description—~Plants midseason, tnil; stems mid-stout, jfuicy, sweel; tillers
freely ; branches mid-freely ; mid-leafy (niode 13) : midribs cloudy ; leaf shenths
overlapping moederately; ponieles ecrect, mid-compact or tending toward offuse,
variable in shape, ellipsold to obeoneid; rachis 50 to 60 perveent of the head
longth; raehis branches mid-long to long, froquently drooping to one side;
glumes spreading widely, ususily pubescent, strow-colored to Mght brown or
sometimes black, rather chartaceous, oveic,
apites acute to neuminate; lemmas not
mwned; stigmas very pule yellow; kernels
mucir exposed in the angles and extounding
beyond the aplees of the glumes, mid-size,
bult to light brown, often nonrly white whoroe
unexposed, darkest where exposoed, the ovid
surronnding the hilum and area above i
usunily outlined clearly, ellipseid to globose,
endosperm stnvchy, enrncons layer mid-thick,
nucellar layer present; pedicellnte spikolots
lurpe, conspicuous, mostly straw-colorod,
nirly persistont at maturity ; coleoptilos red,
A panicle, spikelels, and kerncls ore shiown
in plate 406.

Pinnter sovgo is much like Souriess nnd
FiounE 22.—Distribullon of Planter OTaRge, but is readily distingnishable from

sorgo in the Unlted States in 1824, both by lhe paniclie charncters. The gross

gf}ﬁh dOtl r‘»‘ﬁl"-‘-‘l‘@_néﬂoo"’%_ aeres.  eploy improssion of the Planter panicle is o

astimated nrea, 17,800 neres. rnther uniform combination of light brown

and  dark, while in Sourless the color
impression is light bufl and in Orange it iz reddish-Drown or oringe eolor,

History~—Tho history of Planter {formerly known ns Planter's Friend) ean-
not be folly determined. Apparontly, 1t is not one of Leonard Wruy's infro-
ductiors from Natal. The Madras Government of Indin obtained seed of Binck
Amber (Chinese) sorgo from the United States and “ Iwiphee ™ from the Cape
of Gond Hope in Afrie jn 1858, The Planter's Friend variety was grown at
the Government Bxperiment Farm at Sydapet, Madras, India, in 187H (157,
p. 288}, Plunter’s Friend Las been grown in Austenlin for many vears and
was obtnined from there by the United States Departinent of Agriculfure iu
1888 (165, p. 90} and again in 1904, It very likely cnine to India and Australia
from South Afrien, as along with the Sourless and Qreange it bears g close
resemblance to Wray's Neewszana,

Distribution.—Grown to a limited extent oaly in Norih Caroting, Soulh Caro-
lina, Georgin, Alahana, Mississippi, Tennessee, Kenlucky, Missouri, Arkansas,
and Texas {fg 22},

Synonym.—Dlanler's Friend.

57, GOOSENECK S0RGO

Deseription—Plants very Inte, very {ali; stems stout, iniey, sweet; tillers
freely ; branches mid-frecly; leafy {mode 13§) ; midribs clondy: leaf shonths
overlapping moderntely ; panicles mid-sixo, crect, inelined or reeurved, mid-
eompact, obovold; rachis 50 to 100 percont of hoad length but usunlly dis-
continuous; rachis brunches mid-long, longest in upper balf and somewhnt
drooplng near apex; glumes gibbous, usuaily pubescent on nuieging, at base and
nerr apex, but glabrous and shiny on the hump, hlack but usaally with reddish
browa charteceous tips, indurate to corfnveous, elliptic to vbovute, apices some-
times acute but genorally obtuse or rounded; lemmms with shost readily deeid-
uous awns; stigmnag pale yellow; kernels slightly exposed and extending to or
not quite to apices of giumes, small to mid-size, nniformly davk reddlsh brown,
plump, eflipsold or approaching glohose, endosperin usunlly waxy, bat in some
straing starchy, nuvcellar Inyer present, sced cont usunlly chetked; pedicellate
spikelets mid-size, pink or light reddisk brown, rather conspicusus while at-
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tached but mostly deciduons at muturity; coleoptlles red. A panicle, spikelets,
and kernels are shown in plate 47,

The priveipal distinguishing Features of Gooseneck sorge ave the tall, stout
stem, the long season of growth, and the often recurved neduncle.

History—Claimed by Leonard Wriy s ohe of his introduetlons from Nntnl
(48, p. 68). This s probably true, since some of his varietles were said to
have pendent hesds. Goozeneek euarly beeame a popular sorghum in the South
and hnd been grown near Brookhaven, Milss,, several years previous to 1878
It was believed fo have been grown near Bagletown, N. C., prevlous to 1875,
Gooseneck was listed amonr the varieties grown in the experlments of the
Dnited States Department of Agriculture in 31880 (47, p. 38, pl. 12).

In 1903 the Goosencck variety begnn to be widely explolted under the nare
“Texas Seeded Ribbon Cane ™ by A. W, Short, Dodd City, Tex,, who repor. d
having cbtnined the seed under the latter nmame from W. J. Maltry, Admlril,
Tex., in 1895,

Distribution.—Grown in North Carellna, South Carolina, Georgla, Alabama,
Misslssippi, Oklahomn, Arkansas, and Texas.

Bynenym.—Texas Seeded Ribhon Cane,

58, LEOTI SORGO

Description—Plants early to midseason (104 dnys, nverage of 10 crop years),
mid-tall to tull (average 63 jnches); stems mid-slender to mid-steut, juley,
sweet; tillers freely; branches sparsely to mid-freely; mid-leafy {mode 12) ; mid-
ribs cloudy; leaf sheaths overlapping slightly ; panicles erect, mid-compact, but
tending toward effuse, cylindroid or obeonoid and various shapes; rachis a0 to
80 percent of head length; rachis branches mid-long to long, sometimes droop-
tng; glumes gibbous, usually glabrous except mear apex and at the base, dull
yellowish red (somewhat like the burnt sienna of Ridgwny ™), with straw tips,
coriacecus to Indurante, chovate, the first glume usuglly constricted near the
base, apices usually obtuse or ronnded. many approaching truncate; lemmas
with short, geniculate, mostly deciduous awns; stigmns pale yellow; Kernels
sliphtly exposed, extonding to or not quite to aplees of the glumes, mid-size, bt
color, davker where exposed, hroadly ellipseld, endosperm waxy, nuccllar layer
present, pedicellnte spikelets reddish brown and nlmost wholly deciduous, so
that at maturity they may appear lacking entlrely; coleoptiles red.

The principal distingnishing fenture in T rari sorgo is the peculiar quality of
red in the glumes, whieh is lighter then in jied Amber and duller than that of
Honey. The head shapes arc very nnunliorm, mnch more 50 than in most
varieties, the leaves less subject to red discolorations, awd it is one of the few
varieties baving seed with waxy endosperms. A panicle, spikelets, and kernels
are shown in plate 48.

Hiatory.—Origin undetermined. Tt was ohtained by the Department of Agrl-
cnlture in 1920 from V. E. F. Kieyman, Leoti, Wichitn County, Kans. R, E,
Gotty, who secured the secd, observed the variety being grown on ocensional
farms in southwestern Kansas,

Distribution~—Grown cominercially in Kansas.

Synonym.~—~TLeotl Red.

59. FOLGER SORGO

Deseriptton—Plants midseason, tall; stems mid-stout, juley, sweet; tlllers
freely; branches mid-freely; leafy (mede 14); midribg ecloudy; leafl sheaths
overlapping slightly ; panicles erect, mid-size, mid-eompact, cylindroid or ap-
proaching cylindroid to sometimes elllpseld; rachis 60 fo 100 percent of hend
length but ususlly discontinuous; rnchis Lranchies mid-tong, of nearly equal
length ; glumes usually keeled and thinly pubescent, binek or very dark reddish
brown, sometimes with indistinet strnw-colore@ aplees, corinceous te indurate,
ovate to clliptic, aplees acute or approaching accuminnte; lemmas not awned:
sthzmas pale yellow ; kernels eongitlerably exposed in the angles and at aplees
of well-opened glumes, extending to or not qulte to the apices of the glumes,
mid-sfze, light bufl where unexposed but reddish Lrown where exposed, broadly
cllipsoid to oboveld, endosperm starehy, corneons layer mid-thick, nucellar luyer
present ; pilicellate spikelets small, inconspienous, Mght straw color and Inegely
deciduous nt maturity ; coleoptiles red. A panicle, splkelets, il kernels are
shown in plate 49.

Folger heads are somewhat shorter than McLean Dut longer than Orange.
Compared with McLean and Minnesutn Amber, the kernels ure meore exposed,

M fotter of J. T, Elllott, Eegletown, N, C,, Oct. 20, 1005,
= Ripoway, R. Sce footnote 1i.
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broader, and rounder at the tip. 'The glumes are wider as compared to length
than those of McLean, and the straw-colored marging are much less conspicoous,

Hiatory —A variety originating in selections of Harly Amber made by A. S.
Folger, Shenandoah, Towa (164, p. 65). Seeds from these selections were planted
at Sterling, Kans, in 1888 and the resulting crop was quite variable in sugar
coutent and in other respects. Selections were made, and ome of these gave a
unlform progeny with a 3-percent greater sugar content than the originnl selee-
fions from Folger. This selection was inereased snd given the name “ Folger's
Early." :

Distribution—Grown to a small extent 1u South Carolina, Georgia, Alabama,
and Kansas,

Synonym.—TFolger's Bnrly.

80. WHITE AFRICAN SORGO

Degeription.—Plants midseason to late {118 days, average of 12 crop years),
very tall (82 Inches, average of 12 crop years) ; stems mid-stout to stout, mid-
Juiey to juicy, sweet; tillers freely ; hranches sparsely ; leafy (mode 15) ; midribs
cloudy; leaf shenths overlapping slightly to moderately: panicles erect, mid-
compact, obconoid to cylindroid, rélatively short; rachiz 40 to 70 percent of hend
length, but usually about 50 percent; rachis branches mid-long, sprending at
apex; glumes thinly pubescent or partly pubescent at wmaturity, brownish black,
coripcecus to indurate, elliptie, apices acute to obtuse; lemmas not awned:
stigmas very pale greenish yellow; kernels considerably exposed in angles of
glumes and extending to or slightly beyond apices of glumes, small to mid-size,
white with small reddish-brown spots near aplices, ellipsold, endosperm starchy,
cornecus loyer thick, nucellar layer® ahsent; pedlceliate spikelets small, straw-
colored with brown spots, largely deciduous at maturity; coleoptiles green. A
paunicie, spikelets, and kernels are shown In plate 50.

Onc of the very few sorges having pure-wh'te kernels with no nucellar layer;
also has tall, rather stout stems, with comparntively small panicle.

History—Apparently an Introduction in 1857 by Leonard Wray from Nutal,
South Africa, under the name Eoyama., Later 1he varlety sometimes was called
White Mammoth, and Collier (48, pp. 68, 69) obrained some old seed of Enyama
froma Mr, Wray and found it idemtical with ‘White Mammeth. Early illustra-
tions (37, pl. 15; 47, p1. §) and descripticns of this White Mammoth Indieate its
ideptity with the variety now being grown aos White Afriean. Both White
African and White Mammoth were listed among the varicties of sorghums grown -
in the United States in 1880 (47, p. 38).

The {llusirations by Collier (48, pls, 14 end 15}, as well as his descriptions
(47, p. 40}, indicate that the present White Afriean sorgo is more like the
original White Mammoth than the ‘White Afriean of that date. In some way the
varietal name must have been shifted from the original White African to the
‘White Mammoth,

Distribution.—Grown commercially in Georgia, Arkansas, and Oklahoma.

Synonym.—Known at first as White Mammoth,

61. ATLAS SORGO

Degeription—Plants midseason to late, mid-tall to tall {average 70 inches) ;
stems mid-stowt, juley, sweet; tillers freely: branches mid-freely: leafy (13
to 15); midribs clondy; lenf sheaths overlapping moderstely; panicles ercet,
mld-compact, ellipsoid to cylindrieal; rachis about 90 percent of head length
and usuelly diseontinuous In main heads; rachla branches mid-long, appressed ;
glumea pubescent, black, Indurate, ovate to elliptie, apices acnte: lemmar not
awned; stipmas ¢rermy white; kernels much exposed In angles and exterdding
well beyond apices of glumes, mid-size, white with reddish brown to black
spota, ohovold to plobose or ellipsold, embryo prominent, emdosperm starchy,
corneous layer thick, nucellar layer absent; pedicellate apikelets mostly strow-
colored, some dark with purple tinge, largely persistent but inconspicuous at
maturity ; coleoptiles green, A panlele, spikelets, and kernels are shown In
plate 51. :

Higtory—Originuted as n selection frowm the progeny of a cross between
Blaekbull kafir and Sourless sorge. This cross wag made by I.'N. Farr, a
farmer and gorghum breeder at Stockton, Kans., but the selection work was
done at the Kansas Agriculturzl Bxperiment Station at Manhattan under the
direction of Parker (102), Hybrid heads were sent to the experiment gtation
by Mr. Farr, and after several years of head-row tests the most promising
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ATLAS SORGO,

Panicle, seale indbeutes size 1o inelos, spikelets ained kerpeds w thires positlony, # 3,
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MCLEAN SORGO,
ranbele, suade indhabes siee in inehey, sjpkelots sod kernels o thoee passitians, < 4,
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REX SORG".

Puniele, seale budiendes shee in inehes; spikelots wd keeaels Tn thyes pusitlong, © 4.
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COLLIER SORGO.
Punicle, seale fnlicales slze in fnches; spikelets ami kernels in three positfons, > 3.
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DENTON SORGO.
Panicle, scale Indlentes slze ln inches; spitielets and korosls In Uirco positions, M 4,




Technical Bulletin 506, U. 5. Department of Agriculture PLATE 56

EVERGREEN BROOMCORN.
Tanicle, scale indicates size in inches; spikulets and kernels in three positlons, X 3,
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segregite was selected In 1923, and this strzin was later glven the name Atlas.
The first reneral distributton of Atlag to furmers was made asbout 1928,
Distribution.—Grown principnlly In Kansus but spreading to adjoining States.

2. McLEAN SQRGOQ

Description—Plants midsenson to late (115 days, average of 11 crop yenrs),
tall (72 inches, average of 14 erop yeurs) ; stems mid-stout, jnicy, sweet; tillers
freely ; branches mid-freely ; mid-leafy (mode 12) ; midribs c¢loudy ; leaf sheaths
overlapping slightly; punicles long, erect, mid-compiet tending toward effuse,
eylindroid or approaching eylindroid; rachis 60 to 100 perceut of head Jength
but usually discontinuous; rachis branches mid-long, appressed to spreading;
glimes pubescent near gplees but pubescence partly deciducus nt maturity,
indurate except around edges, black with apices of outer gluwnes uniformly
straw-colored to reddish brown, ovate or ovate-eiliptie, appressed, apices acute;
Jemmas not awned; stigmas yellow; kerpels slightly exposed in angles of
glumes, mid-size, reddish brown, ellipsoid to ovold or obovoid, somewhat narrow
and polmted townrd apex, endosperm waxy, nucellar layer preseni; pediceliate
spikeleis mid-size to large, straw-colored to lizht reddish brown, usually as
long 68 or longer than sessile spikelets, generally somewhat econspicucus in
moture head because a relatively large proportion are retnined after maturity;
coleoptiles red. A paniele, spikelets, and kernels are shown in plate 52.

Closely related to the Black Ambers, but distinguishable from them by the
less efft e, rather stiff panlele, and the somewhat variegated appearince of
the pinicle due to the straw-colored npees of the hlack glhumes and the un-
usually numerous persistent pedicellate spikelets. It is also somewhat lnter
In maturing than most of the Ambers.

Histary~~1This vuriety was received by the Uniied Stantes Departinent of
Agriculture from Peter AMcLean, Undersecretury for Agriculture, Queensland,
Australla, in 1890 (165). It was unnamed, and the name McLean was applied
to it In recognition of the service of Sceretary MceLean in supplying seed. In
the experiments nt Sterling, McLean sorge miade an exeellent record as a sivup
sotge in 1880 and 1881.

Digtribution—Grown in Arkausas to a greater extent than elsewbere, but
nowhere very extensivelr.

63. REX SORGO

Deseription.—Plants mideeason, mid-tall; slems mid-slender to mid-stout,
juicy, sweet; tillers froely; Wanches mid-freely; mid-leafy (mode 13) ; midribs
cloudy; lenf sheaths overlapping moderately ; panicles ercet. slender, mid-com-
pact, exlindroid or sometimes fusiform; rackis ¢ to 100 percent of head length
with averape about 80 percent and usually diseontinuous; rachls branches
short to mid-long, appressed; glumes thinly pubescent, reddish brown and
nsually with straw-colored mnrgins, chartaceous at the tip but somewhat thick-
¢ned pear the base, ovite to elliptic, apices actite; lemmas not awned; sligmas
pale yellow; kernels well exposed and exlending to or beyond apices of glumes,
small, eclor quite variable ranging from eream bufl to liver brown (Ridgway ™)
an the same secd, obovoid to sommetimes ellipgoid, embrye unusually prominent,
endosperm starchy, corneous layer mid-thick, nucellar layer Dresent; pedicellale
spikelets mid-slze, straw-colored, persistent in mature heads; coleoptiles green.
A panicle, spikelets, and kerneis are shown in plate 53.

Rex most resembles Denton, from which it differs in having very few Infertile
sesslle spikelets and in the greater exposure of the kernels in the angles and at
Lhe apices of the glumes.

History—Amonpg the sorghums grown at the sorghum sugar stntlon of the
United Btates Department of Agrienlture at Sterling, Kans,, in 1801, were two
tlesignated as SX and 14X. These are listed (U635, pp. 97, 125) s selections
from natural crosses found In Link Hybrid {Sapling) and Amber sorgos.
According to R. Best, of the Tort Scott Sugar & Sorghom Sirup Co., Fort Scott,
IKnns,” the name Red X was applied to both of the above strains, which 4lf-
Vered ounly in the length of the heads. The variety name hits been changed to
Rex.

Digtridution.—Grown commerclally to a small extent in Arkansas for slrup
vroduction and experimentally in Kansas and Texus.

Bynonym.—Red X,

“ Ripaway, R. See fouinnte 13,
@ Letter dated Apr, 20, 1906,
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64. COLLIER S0RGO

Deseription~—1lanls early (U7 days, average of T crop yoars), mid-tull o
tall (71 Inches, average of 12 ¢vop years) ; siems mid-slender to mid-stout;
ey, sweet; tillers freely; branches frecly; mid-leafy (mede 12) 5 midribs
cloudy ; leat sheathy overlapping modercatoly | panieles small, erect, sometines
effuse nmd umbelliferm but more offen not spreading, tending Lo e close to-
gether and droop Lo one side like brogmeorn: ) vachls usually less than 20 per-
cent of Lhiewd length with poorly defined nodes; rachis branehes long ad Frulted
tnly nenr the cuter cuds; ghanes thinly pubesceent to glabrous, spreading con-
sierably, straw-colored to reddish browa or black bur ususlly with straw-
colored margins, the center ¢olored but with the color often in spols und strenks,
usnally somewhat choartnecous bui often thickened at the base, ovate to some-
titnes elliptie, aplees ncute or acuminate and oot adhering close to kernel;
Iy oot awned ;o stigmas yellow: kornely considernbly exposed o angles
of glumes and pxtending nearly to but ravely beyond the apices o ghames,
snrll, narrew, reddish broswn, sllipsoid, endosperm starehy, corneots layer wmid-
Ihiek (o (hick, pucellar layer presenl; paldiceilate spikelets midgize o loege,
charticeons, straw-colored to veddish brown and lavgely persisient in the malure
hewd ; colesptiles green, Ianicles, spikelets, al Kernels are shown in plute 54,

This variely is casily distInguished from other surgos by its charvacteristic
short pachis wiile usually one or bhut few nodes and very long racehls branehes,
giving ihe punicle an appeneanee =omewhat ke bronmeorn,

History—In 1851 rhe Tnited States Depariment of Agriculture reccived 13
varielies of sorghum from the Botanieul Gurdens nt Nutal, Soutlr Afrien (48,
npo 76, 7T, through W, T Thiselion Liyer, assistant director of the Ioyal
Hvdens, Kew, Engliml,  Among (hese was one eitlied  Undendebule ™, which
was rown in the sorghume-sugnr cxperimencs of the Departiient being coun-
Macted by Collier,  In 1888, alier e, Collier had beeome divector of the New
York Agricultural Experiment Station, he sent seed of Undendebule sorglim
to Benton (163, p, 80) ot the United States Depurtment of Agriculture experd-
ent station at Rierling, Kons,  The varviety contained twao types. which were
separaded,  In 3897 one of the types (Undendebale No, 1)1 was anmed Collier
At the sngerestion of 1L W, Wiley, (hen chief chemist, United States Departnent
of Agricullure. @he illustraiion of Undendebule in Collier's ook {48, p. #8)
lonves little donbr about ity relation to the present Colliee sorgo,

Nixteibution—Grown 1o 4 siall exient i Goorgin aml South Coroling,

£5. PENTON 50RGO

Degeription ——1'lantg mid=senson, mid-tall 2 stems wid-stour, Juicy, swoeot; tilers
freddy; brapches frecly; mid-leafy (mode 31) ; mideibs clowdy ;) leat sheaths
overlapping mogderrely ; panicles creet but sometitmes tending toward elluse,
exlindroid to fusitorn; rachis 80 {o 100 pervent ol hened length, rachis branehes
mld-long to shovt, generally approessed ; ghnnes thinly pubescent, browpish ved,
often with the marging straw-colored, especially nesr the apices, Indurate,
elliptie or narvowly ovaie, apiees acumitale or often neute ;) lemmas not awnadl ;
stigmas very pale greenish yellow ;) kernels sHghtly exposed tn the angles of the
glumes but not o long as the glumes, small, light brown or tan with reddish
brown spols, ellipsoid, cndosperm starehy, corneous |ayer mid-thick, pucelluy
layer present or in one struin abscut ; pedicellate spikeiets straw-colored, mid-size
to Inrge, persistent, and conspicuous st maturity ; coleoptiles green, A paniele,
spikelets, and kernels are shown in plake 53,

In this variety, seed charieteristically fails to develop In many sessile spike-
lats, giving the heads an appenrance of partind steellity.  Phis feature and the
narrow, rather small punicle and narrow but long brownish-red glumes wre the
chief distinguishing features of Denlon sorgo,

Ihistory—Selected from u field of HHondurns {Honey) sorze at Stevling, Knns.,
in 1888 by A. A. Denton, of the United Stntes Depariment of Agviculture. The
selection, which did not resemble Honey, was flest dosignated as No, 101, but
wigs Jater womed Denton o honer of the originnror by Wiley™  Doenton sorgo
waus distvibuted by the Departinent of Agrleultuce in 1809,

Distributlion—Not grown except to u limifed oxtent.

# Leller from Mary Best, Mediclne Lodge, Kans, Jaly 1, 1907,
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65, SUGAR DRIP 30RGO

Deseription—Plants midsenson, mid-tall to ail: stems nild-stout, juiey, sweet;
tlllers freely; branches mid-freely; mid-leafy; mbdeibs cloudy ; Ieaf sheaths
overlapping moderitely ; pandeles creet, mid-slze, dense or mid-compaet, eylin-
arveld or approiching eylindroid ¢ rochis 75 to 40 percent of head length; rachis
Lbranches mid-lonhg, appressed, heavily Dalted ;) ginmoes smadl, usaally appressed,
thinly pubescent on Lthe margins, Wack Lo reddish brown, jndurate, velns hardly
perceptible except near the apex, broadly ovate, apiees acute oy approaching
truncate in some instunges; loinmas uof awned; kornels plamyp, very much ©x-
posed and oxteuding nearly balf their Iength beyond the apices of (he glumes,
mid-size, reddish brown where exposed but Upehter in color underncuth Lhe
gluines, decidedly obovold with the apex rounded so that the seed on the hesd
appears gicbose, somewhat fattened on e ventral side, endospern stiavehy,
corneous layer thick, nocellar layer preseut; pediceiinte spikelels spmll, in-
consplenous, mostly decidoous ot maisrity ;) colcoptiles red, or greon ig some
strains,

In geaceral chareeters Sugey Dreilp is most like Cohnan, It differs from
{ohmun chiefly in the move slender deflnitely eyilingdrie paniele, and the donrk-
coluraedl, sninller, and Joss acule glumes, vesulting in much grenter e¢xposure of
the more glebose und bBrowner seeds, Bugar Drip is meore heavily feaited than
Red X, and the glumes ravely If ever have lght-colored margins.

Another virlety or strain that resenibles Sugar Drip in all of Its charmicters,
except thut the glumes ave dark red or reddizh brown, is cencounteresi fre-
quently in the SBoulhenstern Btates, IE is apparvently not so comnon, howevel,
usg the type hore deseribod,

History—Little is knowit as to the origln of this variety. It scems to have
been o comnmon practice to apply the name Svgar Drip or Honey Drip to almost
wny good sirup variety, which led o entless confusion, and the wwne is (hore-
fore objectionable from a classificition standpoint. The variety heroe described
is fairly distinet from other varicties, and since no suitable name has heen
appiied to it the best course scoms to be to fix a delinite type for the name
Sugar Drip.

Hstribution—A considerable acrepge is found in Arkansas, amd it i grown
sparingly as i sirup variety in other Southeastern Siates,

Synonygmys—Honey Ihip, Golden Dirip, Silver Drip, Tapaness Hopoeydrip,
Japanese Ribhon Cane, and Pexng Seeded Ribbon Ciroe.

&7, EYERGREEN BROOMCORN

Peseription.—Dlanls midseason ™ (83 dioys, averige of 100 years), tall {685
fnchies, sverage of 10 years) ;) stems mid-stout, dry, not sweet ) Uillers mid-freeiy;
hranches froely ;) wmid-leafy (T0-123 0 midribs white; leaf sheaihs overlapping
sHhehily 5 panicles crect, somet nes effuse and umbeliform but usunity appressed
Forming n brush ; rachis vory short; ruvhis branches very long {1424 inches),
wsrnlly arising in nenrly the same portion of the vuchls, ysually druoping to one
side; glumes partiy puboseent bat pabescence nrgeiy decidnons, tin, corizesons,
elliptic, amices noute to obluse ; lemmas gwnod ;) stigmas yellow ; kerncls slightly
oxposetd In nngles mml extending usunlly to apices of ginmes, small, browin,
ellipgoid ; vndosperm starehy, pucellar layer present; podicellate spikelets straw-
colorsd awl Inrgely deciduous ot maturity; coleoptiles red. A panicle, spikelets,
and kernels are sliown in plate S6.

unicie aimost enfirely exsorled from fhe shenth, Paduncie thick and femly
attnehed nt the base,

Historyp—Evorgreen hroomeorn is of the type coinmouly grown in Burope, par-
ticularly in Tfaly and Fuangury, It has been introduced into the United States
under different names from thoe W thoe, but the date of the tirst introduction is
not known., It wus the leading vaviety in Ilinols (/49) und wus commonly
grown in New York (64) in 1873

The firsl-known mention ol the vuriefnl nnme Evergreen was in 1867 {9).
¥rom comparitive degeriptions, however, it is belioved that the Evergreen variety
i identleal with one known previgusly under such numes as New Jersey and
Large English, which was heing grown in Massachusetts ns eirly ns 1842 (20}

The nitmes Tenncssee Brergreen and Missour! BEvergreon are regionnl strains
coming Trom those States und were known as enrly as 1873,

#Mep foothote §, p.o 20,
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Austrian broomecorn was introduced from Hungary by J, P. Gross & Co.,
Chiengo, I11., 1n 1888, A few seeds sgved from the imported Lrush were sent to
central Illincis for growing, White Itnlian has been the leading varlety of
breomeorn in 1ilinois for more than 10 years. Its origin has not been determlned.

Illinots Tavorite is reported to have been produced by hybridization of two
varieties (Black Spunlsh and White Itallan) by Pfelfer (1/3)}. It wasg flest
distributed in 1922,

Some local strains are later and taller and have longer brushes than the more
common strains of Evergreen, but are otherwise identicstl, One strain has been
called * Long Brush Evergreen.”

Distribution—Grown in Illinols, Texas, Teunessee, Mlssouri, and Oklalinua
und te a small extent in many other States.

Synonyme.—Austrinn, White Itallan, Illinois Favorite, Standard.

6%, BLACK SPANISH BROOMCORN

Degeription—DBlack Spanish differs from Evergreen in \ving chocolate or
dark-brown to Mack glumes and skorter brush amd in being shorter and earier,
A panicle is shown in plate 57.

History~—DBlack Spanish broomeorn has been grown in this country under
thnt name for 30 years or more, and under the name “ Tapunese® ot least since
1887, It may be the same varicty ns the 8hirley or Black Brush, grown in
Massachusetts in 1542 (20).

Standard breomcorn varietics with blaek glumes, probably identlea! with
Black Spanish, were received by the United States Depurtient of Agrleulture
muore than 30 years ago from countries in western Burope and South Awetics.

Diagtributlion.—Grown in Oklahoma, Colornde, Kansas, New Mexlees, Illinois,
il Texas,

Syronyms.—Black Jap, Japanese, Hxtra Early Japanese,

9. CALIFORNIA GOLDEN BROOMCORN

Deseription~-Tilentical with Evergreen broomeorn except in being enrlier,
shiotrter, pud with shorter Lrush. Similar to Black Spunish exeepb jn hoaving
tan instead of dark-brown giumes.

Iistory—Roeported from Ford County, Kuns,, in 1382, and in 1880 a “ Golden "
variety was mentioned in n report of the Kansus Stafe Board of Agriculture
(88, p. 23). The characteristics of the variety correspond elosely wilh those of
the variety called " Mohuwk”, “ York ™, or ¥ Shaker " (10, 149), which was
grown in the Mohawk Valley of New York carly in the nineteenth: contury and
later in Illinols,

Distribution.—Grown sparingly in several Statos,

Synonyn.—Was distributed s Aksarben Special in Nebraska ahout 1923,

70, EVERGREEN DWARF BROOMCORN

Deseription—Plunts mldseason (9¢ d s, average of 10 years), mid-tall (55
inches, uverage of 10 years) ; stems ..id-stout, not juicy, not sweet; tlllers
freely; branches freely; mid-leafy (10-12); midribs wiiie; leaf shenths over-
lnpplng; parnlcles erect, semetimes cffuse and umbelliform but usually ap-
pressed, forming & brush; rachis very short, rachis branches very lonyg {16-24
inches) and usually arising in nearly the same portlon of the rachls, often
drooplug and hanging te one shile; glumes partly pubescent but pubescence
largely deciduous at maturity, reddish tan, corinceous, elliptie, apices acute;
lemmas awned; stigmas yellow; kerngls slmost entizely covered Ly glumes,
small, brown, ellipsoid, to ohovoid, endosperms starchy, nucellar layer present?
nedicellate splkelets tan or straw-colored and deeiduous at maturlty ; coleoptiles
red. A panicle, spikelets, and kernels are shown in plate 58,

Thig variety differs from Evergreen in being shorter, in tillering more freely,
and in having a shorter and more slender peduncle and more red in the color
of glumes. The move slender peluncle permits readlly its detachmment from
the stalk by pulling; the shorter peduncle causes the brush to be enclosed in
the upper leaf sheailr for hialf to fweo-thirds of its length.

Hiztory.—Origin undetermined. Tt may have arisen as 2 mutation ln Ever-
green, u8 K has not been found in Hurope, Dwarf broomeorn from Europe
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BLACK SPAMNISH BROCMCORN.

Pamieley senle lodlendes sige o inchies; spokelets sl keenels o three posilings, - L
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EVERGREEN DWARF BROOMCORN.
ek, serde inelientog size To inehos; spakolots e Bermeds in three pirskfans, 2R
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has differed considerably from any Ameriean varlety. A vorlety somewhat
shnjlar to Iivergreen Dwarl wns obteined recently from Russian Turkistan in
Asia, wheve it has been grown for many years, Evergreen Dwarf was listed fn
the seed catalog of R. K. Bliss & Sous, Now Yok, in 1873, It apparently was
grown in Kansns ns early ag 1879 {89}, and has been & common variety In the
Southwestern States since that time, but particularly from 1900 to 1825.
- Distribution.—Oklahoma, Kansas, Texas, New Mexico, and Colorado.
Synonyms—Acme, Dwarf Evergreen, Oklnhoms Dwnrf, Long Brush Dwarf,
Western Dwarf. Aeme is o selected straln of Evergreen Dwarf distributed by
{he United Stutes Department of Apricuniture,

71, BCARBOROUGH BROOMCORN

Description.—Scarborough differs from Evergreen Dwarf in being later and
slightly taller. "he seed is less reddened, and the rachis branches (brush) ave
somewhat longer. The distingulshing ferture of Scarborough is the prodaction
of most of 1ts seed near the tips of the panicle branches {fig. 23}, i

History—Reported to have been developsd on the farm of William SBear-
borough in Texas County, Oklg., from seed of an unknown variety received from
Mangum, Okiln® It is the progeny of a single superior-locking panlele selected
by Tiiden Searborough in 1910* During the next 2 yeurs sil off-type plants
were removed from the fleld. Seed wag distributed in 1614, hat the variety did
not Become well known until about 1922, By {hot tlme it had become badly
mixed with Evergreen Dwnarf and bybridized with it. Later it was isolated and
purified by workers at the United States Field Station at Woodward, Oklu., and
by cthers.

Distribution,—Oklnhoma, Kansas, New Mexico, Colorade, Texus, and Hilnois.

Synonims—Scarbough, Seurbro, Scarbore, Scarbnugh,

72, JAPANESE DWARF BROOMCORN

Deseription—Japinese Dwarf differs from Evergreen Dwarf in belng shorter
und esrlier and in having shorter (12-18 {nches) und finer brush, Abouf three-
fourths of the length of the brush is enciosed in the upper lenf sheath. The
brush usunlly is considerubly veddened. The peduneie Is short and slender and
produces several constrictions near the base, where it breaks from ihe stalk in
pulling. A panicie, spikelefs. and kernels nre shown in plate 59,

Mistory.—Japunese Dwarf srooineern 1nobubly originated as & mutation from
some tuli (standard) variety of breomeorn, It appears to haove been flrst
grown at least gs early as 1855 {7} in Ohle, and in York County, Pa,, in 1880
{4}. It has been cultivated rather extensively at tlmes but now 1§ rarely
arown.

Distribution—Grown sparingly in Okinhoma and prebably other States,

Symonyms~—Jun Dwarf, Sterllng Dwarf, Whisk Dwarf,

73. BLACK SPANISH DWARF BROOMCORN

Deacription—This variety 1s similar te the Black Spanish, an early standayd
variety, in time of maturity, coler of glumes, and type of brush, but has the
height of stalk, wenk stem attachment, and the brush much enclosed in the
shenth Ike the dwarf parent, Scarborough.

History—Originated by H. %, O'Hafr & Sons, Bushton, 111, who state; * This
s a new variety of Dwarf that we have produced hy crossing the Bilack Spun-
tsh onto the Scarborough Dwarf.” We bave been working on this for 7 years
phst, amd have succeeded to 1 point that we feel justified In offering a limited
amount to the plunters for their trinl” :

Digtribution—Grown spatingly in Iilinois, Colorado, and other States.

ACREAGE OF IMPORTANT VARIETIES 'BY STATES

To provide more definite information as to the acreage and dis-
tribution of the principal vurieties of sorghum grown in the United

®¥ UNITED STATRS DEPFARTMENT OF AQUICULTULRE. SCARDOROUAIL DYWARE RROMMCORN,
T. 8. Dept. Apr. l'ress HRelepse, Mar, 7, 1027, [Mlmeograpbed,}
® Prpgonal ecrresapendence dated Mar, 17, 1825,

2281 3—36—0
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Figene 28, Theeshid wad anthreshed pandeles of Avie il Henthorougl Broomuen,
showlng Lhat the seed hieasetos ocenr nearer the Up of the panicles in Searborgugh
then i Acme: A4 and €, fewe; 2 and &, Senrborougl,




Technical Bulletin 306, U. 5. Department of Agriculture PLATE 59

JAPANESE DWARF BROOMCORNM,
Panlele, seals indicates slze o inches; splkelets nomd kernels in three jrositions, » 4.
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States, a survey was conducted in 1925 in cooperation with the Divi-
sion of Crop and Livestock Estimutes of the Burean of Agricultural
Beonomics. This survey was limited to those sections of the United
States known to produce an appreciable acreage of sorghuni.  The
voluntary crop reporters were asked to name and deseribe briefly ali
the wvarieties grown in their respective localities and indicate the
percentage of the total sorghum acereage contribufed by each varviety,

ARTMENT: OF AGRICULTURE

Fiseae 24.-—-A retare] gquestionnalre of the sorghum vaeielnd suevey,

A speeimen schedule as returned to the Department is shown in
Hgure 24.

The questionnaire was modeled after that used in the survey of
wheat varieties (45). It was not explicit enough, and some confusion
as to the exact information desired was evident in the replies. Lhe
chief Qifliculty arose from the fnilure of the reporters to understand
that the term sorghum included both the sergos and the grain sor-
chums. Some listed only the sorgos, even though the different groups
of grain sorghnms were all named in an explanatory note. Through
an error in mailing the questionnaires, a few crop-reporting districts
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were omitted in the 1925 survey, and thess were included in a second
distribution of questionnaives in January 1927. The results were
combined and applied to the census returns for 1994, Since, how-
ever, the acreage and distribution of varieties are now fairly stable,
1t is believed that the data from crop reporters for the 1926 crop as
well as that for the 1924 crop may j ustiﬁaﬁly be applied to the returns
obtained in the 1925 census. In any case the number of districts
reporting from the second questionndire was so small that the effect
of any shght error in applying these to the 1925 census results would
be entirely negligible,

The 3,500 returned questionnaires were carefully reviewed and
many of the reports were discarded because of obvious deficiencies,
There were many others in which local varietal names had been
applied. (The extent of this substitution of local names in certain
varieties Is indicated in the lists that follow.} These local names
were interpreted with the aid of the deseriptive notes included in the
schedule. There remained, however, a considerable number in which
the yarietal name and accompanying description were not sufficient
to identify the variety. Requests for head specimens representing
these unidentifiable varieties were mailed to the authors of such
reports. Marked success was achieved in obtaining head specimens,
and most of the doubtful varieties were easily idenfified as some one
of the common varieties. In order to verify the identifications of the
326 doubtful varieties a short row of cach was grown at Chillicothe,
Tex., if1826, and the earlier varieties were grown also at Hays, Kans.,
and Monetts, 8. C.  After studying these sorghums in the field there
remained only 37 lots that could not be definitely assigned to some
fnown vaviety, and over half of these were obviously hybrids. The
remainder were grown for several succeeding years fo determine the
stability of their characters and their value in comparison with stand-
ard varieties. None proved likely to become mmportant commercially.
By these additional tests several more were associated with known
varieties. The few remaining had, no doubt, originated as natura]
crosses or mutations and become stabilized through years of selection
in the community where they first appeared.

Somc sorgo varieties and the vernacular nemes under which they cere
recei ‘ed 0 the varietal survey

Colman: Colman—Continued. Honey :

Alabamn cane
Amber

Awmber Gray
Blue Ribhon
Coleriun's Goilen
Early Orange

Georglu White cane

Golden Qrange
Golden Rope
Gray Top cane
Honey Dew
Honey Drip
Improved Qrange
Japanese cane
Kansag Orange
Lour Bunch ecane

Long Red cane
Qrange

Crange Top
Osage Orange
IRed Orange

Red Ribbon cane
Short Bunch
8ilver cane
Siiver Drip
Silver Top
Sourless

Sugur Drip
Sweet cane
Toxus Honey Dew
Yellow Qrouge

Blue Ribbon cane

Broomeorn cune

Foxtail

Georgia cune

Georgia Wonder

Hastings Seedling

Honey Drip

Japauvese cane

Japmnese Honey
eane

Japanese Honey
Drip

Japanese Honey-
suckle

JTupanese Seeded
Ribbon cane
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Some gorgo varictics and the verngoulgr names under whick they were received
in the varietal survey—Continued

Honey—Continued.
Large Red cane
Red seed cane
Rediop sngar cone
Rlbbon cane
Seeded Ribhon
Silver Drip
Buger Drip
Texas Honey Drip
Texas Hibbon
Texas Seeded Ribbon

cane
Texas Sugar cane
Zachary cane

Orange:

African millet
Buttermilk cane
Californin cane
Clear Stnlk cane
Cuban Grayhenrd
(eorgia White
Houney
Honeycomhb
Heney Drlp
Klondike cane
Missour! cane
Redtop

Ribbon cane
Silver Drip cane
Silver Top cane
Sugar cane

Orange—Continued.
Supgar Drip
Texas Honey cane
Texas Ribbon cane
White Amber

Planter:

Arkgnsas cane
Beck Drle cane
Blue Ribbon
Clear Stalk cane
Corbin cane
Grey Orange
Honey Dew
Honey Drip
Jspanese cane
Ribbon cane
River cane
Seeded Ribbon
Sea Island cane
Silver Drip
Sugar Drip
Tom Hill eane
Yellow Amber
White Stem cane

Sapling :

Bilue Ribbon
Buckbee's Golden
Early Orange
Georgin White
Golden Drip
Graytop

Grey Orange

Supling—Continned,
Grey’s Best
Husting's Syrup

cang
Honey Drip
Improved Orange
Japanese cane
Nix crpe
None Sucker eane
Orange
Red Ribbon cane
Ribhon cane
Redtop
Seeded Ribbon
Silver Drip
Sitver Tip
Sugar cane
Sngur Drip
Sure Head Honey
Drip
Texas Honey Dew
Texas Ribbon cane
White Ribbon
Yellow Amber

Seurless:

African millet

Big Gray cane

Gray Top canc

Large Brownhead
cang

Sugar Drip

A few of many @’er:wcular names epplied to more than onc sorghum wvaricty,
and the varieties o twhich they were applicd, in reports received in the
varietal survey

African millet:
Orange
Sourless

Blue Ribbon:
Colman
Honey
Plsnter
Sapling

Graytop cane:
Colman
Sapling
Sourless

Honey Dew:
Colman
Planter
Sapling

Honey Drip:
Colman
Honey
Crange
Planter
Sapling

Japanese cane:
Colman
Homney
Planter
Sapling

Redhead cane:
Sumage
Gooseneck

Redtop:
Honey
QOrange
Sapling
Sumac

Ribkon cane:
Gooseneck
Honey
Orange
Planter
Sapling

Seeded Ribbon cane:
Gooseneck
Honey
Plonter

Seaded Ribbon enne—~Con.
Sapling

Silver Drip:
Colman
Honey
Orunge
Pilanter
Sapiing

Silver Top:
Colman
Orange
White African

Sugar came:
Honey
Orange
Sanling

Texas Ribbon cane:
Honey
Orange
Sapling

Yellow Amber:
Planter
Sapling
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IMoune 25,~—O0utline map of the Tnite] Btates showing Istribution of grain sorglituns
in 1024. Each dot represents 1,000 acres. Estlmated area, 4,500,000 ncres,

The distribution of varieties as determined by this survey is shown
in tables 1 and 2 and on the small dot-maps in connection with the
descriptions of varieties. The larger dot-maps show total acreage of
grain sorghums (fig. 25) and sorgos (fig. 26).

Flaone 26, —0utllne map of the United States abowing distribution of sorgos In 184,
Euch dot represents 1,000 neced.  Hstlmoted acven, 3,123,008 aeres.

In order to test the reliability of the survey, the data for Kansas
were compared with those collected by the Kansas State Board of
Agriculture in 1924 (90, pp. 569-631). The acreages in these reports
are taken from the tax assessors’ reports and have been considered
reasonably accurate. No separation of the acreage among the several
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varieties is made in the Kansas board’s reports, hence the compari-
son was limited to the larger groups, sorgo and kafir.

The total sorghum acreage of Kansas according to the 1925 census
was 2,016,791 acres, and according fo the State board it was
2,023,987 acres, and the correlation coefficient for the acreages in the
101 individual counties is 0.9650.005. This high degree of correla-
tion indicates a very close agreement between the census and board
acreages for the counties and makes a comparison of the groups
reliable. The correlation coefficient for kafir was 0.876+0.0i6 and
for sorgo 0.740=0.032 when the survey acreages were compared with
those of the State board by counties. There is, therefore, at least
for the broad groups, statistical evidence that the distribution shown
by the survey is reliable to u high degree. It would, of course, be

less reliable for individual varieties.
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TaBLE 1.~Estimate of actual and percentage acreages of grain sorghum varielies in the principal sorghum-producz'ng States in 1924

[Pereénmges skown for each variety are based on the total sorghum acreage of the State]

lina
grain
sorghums
Percentage

‘Class and variety

Alabama
California
Colorado
KXentucky
Mississippl
Nebrasks
New Mexico
North Caro-
Oklahoma
South - Caro-
lina

Total acreage
Percentage of

all

of all ‘sor-

Kafirs:
Blackhull:

37, 077110, 615
1.7} 6.2

219
0.1

412,
0.2

4,741
2.8

Dwarf Yellow:
Acteage....
Percent

Standard Yellow:

Acreage 18, 152
0.7

Percent
Double Dwarf Yellow:
Acreage. s y 5, 6%;

72,734
2.8

Feteritas:
Standard and Spur:
Acreage.c.ana- 6 2 ‘ 117, 564
Percent. .6
Dwarl:
Acreage 10,692 10,692
Percent, 0.4l

FEOLTANINOV J0 "IJEd 'S "0 ‘908 NIIATING TVOINHOAL




Durras:
‘White:

Acreage

Percent

Brown:
Acreage

Percent..

Miscellaneous:
Hegari:
Acreage

Percent

Fargo:
Acreage

Percent

10, 964

512

1,343

134, 715
5.2

210, 792

Pe
Other varieties:
Acreage.

7,150
0.3

10, 074|.

Percent,

Total acrenge..... .o iin

3, 678

30, 345
1,2

181

0.2

8,908
0.5

12,198

4, 997

35, 157(96, 592

1,246,421

54, 513

18, 769

1,137,715

1, 666, 839,

SHITHTIVA NWAHEDIOS NOWMWOD




TapLe 2.—Estimates of actual and percenlage acreages of sorgo varieties in the principal sorghum-producing Stales in 1924

[Percentages shown for each variety are based on total sorghum acreage of the State]

Varjety

Alabamn
Arkansas
California
Colorado
Kentucky
Misgis-
stppi
Missouri
Oklahoma
South
Curolina
Total acre-
age
Percentage
of all sor-
Percentage
of all sor-

Sumae: !
ACTeage. .o ooioameenan

Black Amber:
ACTeARO. oo cnoean 10, 114} 201, 019
Percent. : 8.2 . k 212 10.0

Orange:
ACTOAZe. o i 7 14,423]  £8,470
Percent...iveove.o R I < 5 7.4} . 30.2 4.4

8,351 2, 665
17.5 0.1
662 67,007
1.4 3.3
5871 03,006
3.1

1.2

3

& Arizona
s |

186, 024
1.5

65, 281
4.0

62, 406
3.9

29, 590
1.8

15,849
L0

2,967
6.2

(2]

_.
=&
=

164, 058 1, 060, 896
8.1 5

e
=
o
s
e
S
-
e S8 o
Q3 e =)

o

=

£n
A~ 1]

B

- s
—w SN

=3

==
€
(=1
=13

e
o8

—

45, 897
2.8

Si
A X
¢ bad

[=X::] - 3 D e OC i O3

v o
g1

3,443

9; 685
0.5

_..
=
=

Kansas Orange:
Acreage 45,544
Percent 2.3

Sapling:
Acreage.
Percent

Planter:
Acreage.
Percent.

Gooseneck:
Acreage.

FUNIIADIEOV 0 "Idad 'S ‘N ‘90¢ NITHTING TVOINHOUL

Folger:
Acreage.....
Percent.




White African:
. Acreage

Percent. :.

McLean:

2,845
6.0

547
3.7

4,239]

1.6
14,018,
5.6

9, 257,
0.5

112, 456
5.0

3, 900
6.

3
5,787
9.4

2,103
6.2

106
0.3

7,081
3.7

9,073
4.3

2,676
1.6

7,285
4.2

623
0.2

6,105
2.1

1, 585
10.6

306
0.2,

6,792,
0.4

60,086
3.7

4,423
4.9

1,63
18

20,118
0.8

Total sorgo acreage. .
'otal acreage of all
sorghums._. ...

16, 891
47, 671

2,431
14,629

35, 829,

169, 695
266, 287

46, 882
47,804

770,370
2, 016, 791

61,144

32,332

61, 408

33,716

155, 492
210, 005

153, 375,
172, 144

66, 690
289, 578

14,881
14,9017

482,903

1,620,618

90, 468
3, 328(90, 928,

905,192/3, 121, 845
2, 572, 037|7, 621, 980)

1 Btandard and Early.
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INDEX TQO YARIETIES AND SYNONYMS

(Recognlzed variaties are Lo capitals, and synooyms ere in lower case)
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DOUBLE DWARF YELLOW MILO..
DWARF BLACKHULL KAFIR__.
Dwatl Evergreen brogmeorn
DWARF FETERITA O
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Enorly Amber .., ... pasamasmmmmmammene——— -
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Extru Dwarl mile [
Extra Early Japanese BrOGIICOM oo

Fargo mllo. .
Fargo Straight-Neek
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Tennessae Evergreen big
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"Btandard b
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WHITE KAFIR
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SUMAC
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