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''PHE DURUM WHEATS are all spring varieties with thick,
^ compact heads, long stiff beards, and large hard kernels. They are grown principally in the northern Great
Plains area, where they are best adapted because of their
resistance to drought and rust, which enables them to outyield other spring wheats. The States leading in their production are North Dakota, South Dakota, and Montana.
About 3,500,000 acres are grown annually in the United
States.
Durum wheat is used largely for making semolina, from
which macaroni, spaghetti, and similar products are made.
Domestic manufacturers use less than half the annual production, the rest being mostly exported. The price of durum
wheat often is less than that of equal grades of hard red
spring wheat.
There are 12 varieties of durum wheat commercially
grown in the United States. These differ in their adaptation
and yielding ability, resistance to drought and rust, and in
the (luality of their grain, as well as in their appearance.
Kubanka is the variety best adapted for all the varying conditions in the sections producing durum wheat. It is a highyielding wheat, considerably resistant to rust, of good milling quality, and best adapted for making both macaroni and
bread.
Acme and Monad are two similar amber durum varieties
which are very resistant to stem rust. Acme is the highest
yielding durum variety in most of South Dakota, and Monad
the best yielding variety in North Dakota. Both produce
macaroni of a grayish color, considered by manufacturers
less salable than that made from Kubanka wheat.
Mindum is the most productive durum variety in Minnesota.
It is somewhat resistant to stem rust and makes macaroni of
good color.
Peliss is the best yielding durum variety in the higher and
drier sections of Montana and Wyoming, where rust does not
occur. It is not equal to Kubanka wheat for bread making,
but gives an excellent color in macaroni manufacture.
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W H A T ARE D U R U M W H E A T S ?
T ^ H E D U R U M W H E A T S all are sprin^r varieties with lon^r stiff
beards, and most of them liave short, thick, compact heads. The
heads are flattened across the sides rather than al()n<r the faces of the
meshes, as with common wlieat. ^Most of the varieties have white
(amber) kernels, and the grain is used chiefly for the manufacture
of a ^rranular flour called semolina, from which macaroni, spaghetti,
and other alimentary pastes are made.
The durum varieties have very hard kernels. Because of this
distinctive character they are classed as a separate division or species
{Triticum dmmm) from the common bread wheats {Triticuin
vulgare).
Under the Official Grain Standards of the United States
they are graded as "(Class I I ) Durum wheat." An average of about
3,500,000 acres, or about 6.4 per cent of the wheat acreage of the
United States, is devoted annually to the production of this class
of wheat. There are 12 varieties commercially grown.
W H E R E GROWN.
The durum wheats are grown principally in the northern Great
Plains area. The States leading in their production are North
Dakota, South Dakota, and Montana. A considerable acreage also
is grown in Nebraska, Colorado, Minnesota, and Wyoming. The
section of heaviest production of durum wheat lies just west of
the Red River Valley in North Dakota and comprises an area from
« i , / 7 ! l ' ' K ' " r i ! ' " ° ^ « " " 5 ' ^ ' ' " 'n ^hls hulletln Is based upon (1) varietal experiments conducted by t h e Office of Cereal I n v e s t i g a t i o n s of the B u r e a u of P l a n t I n d u s t r y , United S t a t e s
Oepartment of Agriculture, and the Stnte aKrlcultural experiment s t a t i o n s , either Independently or In c o o p e r a t i o n ; (2) classification studies of all American w h e a t v a r i e t i e s :
(A) a survey of t h e w h e a t varieties of the United Stat<-a. in cooperation with the then
Bureau of ( r o p E s t i m a t e s , based upon 19,000 r e t u r n s from 70,000 questionnaires sent to
crop c o r r e s p o n d e n t s : (4) several years of personal observation by the w r i t e r s of t h e
^TnorL„''.,'*'' " tl'*'*^!,"^r w h e r e these varieties a r e g r o w n ; and (5) mUlluK and baking
experiments conducted by the Milling-Investigations Section of the Bureau of Markets
«^^
?P^. *f**'J\«'"^ ^!?°^ ^ P^'"* <*' ^^^ Bureau of Agricultural Economics), In cooperament
rt^ti
'"
l o ^ f ^ t ' ^ a t l o n s , and also by the S t a t e a g r i c u l t u r a l experi12175°—23
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60 to 150 miles wide, extending from the northern part of South
Dakota to the border of Canada. The distribution of durum wheat
in the United States in 1919 is shown on the map (Fig. 1). This
distribution is quite different from that of 1909, which is shown in
Figure 2. It will be noted that during the past 10 years the center
of durum acreage has moved northward and westward.
AREAS TO WHICH ADAPTED.
The durum wheats are fairly well adapted to the region between
the Rocky Mountains and the Mississippi River, where spring wheats
are grown. This in general includes the Great Plains area and
the upper Mississippi v alley. From northern Iowa and Nebraska
southward, winter wheats are more successfully grown than spring

1,'ia, 1.—Outline map of the United States, showing where durum wheat was grown in
1919. Each dot represents 1,000 acres or fraction thereof per county. Estimated
area, 4,370,800 acres.

wheats. The durum wheats therefore are not well adapted to this
area or to the humid areas of the entire eastern United States. In
the Pacific Coast States and the intermountain districts of the West,
other classes of wheat consistently outyield the durum varieties. In
the northern spring wheat region, however, the durum varieties
generally outyield the varieties of spring common wheat. In the
subhumid paiE-ts of this region, including Wisconsin, Minnesota,
eastern South Dakota, and the Red River Valley of North Dakota,
durum wheats often develop a soft, starchy kernel and therefore are
not well adapted, although they usually outyield the spring common
wheats. Were it not for the resistance of the durum wheats to stem
rust they should not be grown in the subhumid section.
In the drier Great Plains area the durum varieties are best adapted
and have consistently given higher yields than the spring common
wheats. Under the semiarid conditions of this latter section, durum
wheats usually develop hard, bright, vitreous, amber-colored kernels,
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which are well suited for the manufacture of semolina and macaroni. Because they are more resistant to drought and stem rust
and also give good yields under favorable conditions, the growing of
durum wdieat in the northern Great Plains section has steadily increased during the past 20 years, and production is restricted only
by the market demand.
USE OF DURUM WHEAT.
Since the early days of durum-wheat production, there usually
has been an active foreign demand for this wheat. The development
of a domestic market, however, has not kept pace with production,
as flour mills were not equipped satisfactorily for grinding these
wheats and there was little demand for the product. Some mills

began grinding them, however, and recently large mills have been
constructed for grinding durum wheat exclusively. A considerable
trade in semolina and durum flour developed, and finally a large
macaroni industry has been established. This industry now uses
™ually more than 20,000,000 bushels of durum wheat, or nearly
half the average annual production in recent years. Durum wheat
which is not exported or used by the macaroni industry is blended
with other classes of wheat or flour and used for pastes, pastry, or
bread making. Very little, if any, flour from durum wheat alone
IS used for bread making in the United States.
PRICE OF DURUM WHEAT.
The export demand for durum wheat largely controls the market
price. When this demand slackens, the price of dunim wheat drops
considerably. Previous to 1912 its price was always below that of
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hard red spring common wheat. From that year to 1919 the price of
durum wheat at primary markets has been as high as equal grades
of hard red spring wheat about half of the time, and occasionally
the price of durum wheat has been the higher. During the period
of the World War, when the price of wheat was fixed, the price of
equal grades of durum and hard red spring was the same. Since
1919 the price of durum wheat usually has been considerably below
that of hard red spring wheat.
Because of the greater resistance of durum wheats to rust and
drought, which occur frequently in the northern spring-wheat region, durum wheat usually weighs more and grades higher in its
class than hard red spring wheat grown under the same conditions.
The increasing quantities of durum wheat produced in recent years
are the result of the nearly equal prices and the superior yields and
higher grades which usually have been obtained. The still more recent low prices of durum wmeat will tend to decrease its acreage and
production. A relatively low price for durum wheat will continue
to occur whenever there is a surplus in supply. The increased acre
yields of durum wheat over hard red spring in the northern springwheat region will offset a lower price amounting to several cents
a bushel. The risk from partial or total loss of a wheat crop from
rust is much less with the durum than the common wheats. Aside
from avoiding an oversupply of durum wheat, the most important
phase of durum-wheat production is the growing of proper varieties.
The durum varieties which are commercially grown are discussed in
the following pages.
VARIETIES.
There are 12 varieties of durum wheat commercially grown in the
United States. Most of these are distinct and can be identified by
plant or kernel characters. Many additional varieties have been
grown experimentally which have not been distributed to farmers
and therefore are not discussed here.
The varieties of durum wheat differ widely in their adaptation and
yielding ability, their resistance to drought and rust, and the quality
of their grain, as well as in their external structure and appearance.
A few varieties of similar appearance differ in origin and adaptation.
For convenience of discussion the varieties of durum wheat are
divided into five sections, on the basis of chaff, beard, and kernel
characters.
DISTINGUISHING CHARACTERS AND VARIETIES.

SECTION 1.—Chaff Rlabrons (not velvety), yellow; beards yellow; kernels white
(amber), midsized to large.
Kubanka. Kubanka No. 8, Arnautka, Mindum. Buford, Acme, Monad,
Marouani.
SECTION 2.—Chaff glabrous (not velvety), white; beards white; kernels red,
midsized.
Pentad (D-5).
SBCTION 3.—Chaff glabrous (not velvety), white; beards black; kernels white
(amber), very large.
Peliss.
SECTION 4.—Chaff velvety, white; beards black; kernels white (amber), large.
Velvet Don,
SECTION 5.—Chaff velvety, black; beards black; kernels white (amber), large.
Kahla.
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SECTION I.—CHAFF GLABROUS (NOT V E L V E T Y ) . Y E L L O W ; BEARDS
Y E L L O W ; KERNELS W H I T E (AMBER). MIDSIZED TO LARGE.

The varieties included in this section, although somewhat similar
in appearance, show quite different adaptations. Most of the durum
varieties grown in the I^'nited States are in this section, the most
important being Kubanka.
KUBANKA.

Kubanka wheat has smooth vellowHsh chaff, yellowish beards, and
large white (amber) kernels (Fig. 8, B). The heads are thick and
compact and nod slightly at maturity. This variety is resistant to
some forms of stem rust and usually has shown fair resistance under
field conditions. Several pure-line strains of Kubanka have recently been selected that are very resistant to stem rust.
Kubanka was introduced into this country from Russia by the
United States Department of Agriculture, several different lots being obtained. The principal introduction (S. P . I. No. 5639; C. I .
No. 1440) was made in 1900 by M. A. Carleton, cerealist of the Department of Agriculture, from the Uralsk Government in Russia.
The seed was increased and distributed by the Department of Agriculture and the North Dakota and South Dakota Agricultural Experiment Stations. Several lots of durum wheat identical with the
Kubanka were introduced under other names, but have not become
commercially established. They were known under the names Beloturka, Gharnovka, Pererodka, Taganrog, and Yellow Gharnovka.
The Kubanka, as originally introduced, was not pure, which has
made improvement possible by the pure-line selection method. A
bmall {)ercentage of red kernels was in the original shipment and is
still present in the variety.
Kubanka is grown in C olorado, Minnesota, Montana, North Dakota, South Dakota, Wisconsin, and Wyoming, and probably also in
several additional States. I t is not known just what proportion of
the durum wheat now growm is of the Kubanka variety, but it is
second only to Arnautka in total acreage.
The Kubanka is the best-adapted variety for all the varying conditions in the producing durum-wheat sections. For years it has
produced consistently high yields in the northern Great Plains section. I n the higher and drier western portions of the Great Plains
area, including eastern Montana, Wyoming, and Colorado, the Kubanka has been outyielded by the Peliss variety.
In the subhumid section east of the Great Plains area, where stem
rust is often an important factor, the Kubanka has produced higher
average yields than the Arnautka variety in recent years. I t has
been outyielded, however, by the more rust-resistant varieties. Acme
and Monad, in South Dakota and North Dakota, and by Mindum in
Minnesota.
Although usually resistant to the common forms of stem rust
under field conditions, Kubanka sometimes suffers considerable rust
injury. I t is more resistant to rust, however, than Arnautka, Peliss,
Kahla, and Velvet Don and should be grown in preference to these
varieties in the Dakotas and Minnesota.
In both milling and baking (luality and for semolina and macaroni
manufacture, the Kubanka equals or excels all other durum varieties
grown in the United States.
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Fia. 3.—Heads, chaff, and kernels of Arnautka (A) and Kubanka (7J) wheats.
and chaff natural size; kernels maguitied 3 diameters.
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NO. 8.

Kubanka No. 8 is a pure-line selection from Kubanka, identical in
appearance but a better yielder in western North Dakota. I t is
much more susceptible to stem rust than the original Kubanka and
principally for that reason has not yielded well over a wider area.
This selection was made from Kubanka (C. I . No. 1440) in 1906 by
Prof. L. R. Waldron at the Dickinson substation in North Dakota.
I t was distributed to growers in western North Dakota as early as
1911. F u r t h e r distributions have been made during most years
since t h a t date, but on the farms the identity of the selection usually
has not been preserv^ed, so that the extent of its present distribution
is not known. The quality of the jrrain of this selection appears
from expenments to be equal or slightly superior to the original
Kubanka.
ARNAUTKA.

Arnautka (known also as Goose, Nicaragua, Pierson, and Wild
Goose) is probably the most widely grown variety of durum wheat.
I t differs from Kubanka in being taller and in having a longer, more
slender, and more nodding head (Fig. 3, A).
The kernels of Arnautka are slightly longer and more slender than those of Kubanka.
The chaff of Arnautka has longer and sharper " b e a k s " (short
beards on the outer chaff) than that of Kubanka. Arnautka is more
susceptible to stem rust than Kubanka. I t also contains a greater
mixture of other types of durum wheat, including red kernels, than
Kubanka.
The Arnautka variety was first imported into this country bv the
United States Department of Agriculture in 1864. Most of this
variety now grown, however, probablv was brought to this country
originally by early immigrants from fJussia. I t was grown by them
in North Dakota, where it was called Wild Goose. Some of this
Arnautka (Wild Goose) wheat was obtained from T. N. Oium, of
Lisbon. N. Dak., and distributed by the department in 1900 and
later, together with other durum varieties. I n Texas, Arnautka has
been grown under the name of Nicaragua since the early nineties.
The Pierson wheat grown in South Dakota is also the Arnautka
variety.
The Arnautka has been the most widely grown durum variety. I n
recent years, however, it is being replaced rapidly by Kubanka and
other more rust-resistant varieties. Most of the wheat grown simply
as durum or macaroni wheat is the Arnautka variety.
Formerly Arnautka appeared to be best adapted to the subhumid
and humid sections of the northern spring-wheat region, but during
the last few years it has been severely attacked by stem rust in these
sections. As a result, it recently has been outyielded by Kubanka in
the more humid sections, as well as in the semiarid portion of the
northern Great Plains area where it always has yielded less than
Kubanka. The growing of Arnautka, therefore, could be discontinued with profit to the grower.
For flour and bread making Arnautka is slightly inferior t o .
Kubanka, but for semolina and macaroni it probably is equal to
Kubanka.
12175°—23
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MINDUM.

The Mindum variety greatly resembles Arnautka in general appearance. I t differs, how^ever," in being more resistant to stem rust
and in having a much shorter brush (tuft of hairs) on the tip of
the kernels. The beards of Mindum are slightly longer than those of
Arnautka, and it differs slightly in a few other characters. Being a
pure-line selection, Mindum as commercially grown is more free from
mixtures than Arnautka.
Mindum was first found as a mixture in a field of common wheat
at the Minnesota Agricultural Experiment Station m 1896. After
further selection and considerable testing it w^as distributed to Minnesota farmers in 1917.
• • n •
I t is now grown in Minnesota and North Dakota, principally in
the Red River Valley section. I t is of most importance m Kittson
and Red Lake counties in Minnesota, and it is rapidly becoming more
widely grown.
.
. ^. • ATMindum has outvielded all other spring-wheat varieties in Minnesota. Although not extremely rust resistant, being about equal to
K u b a n k a in this respect, it is able to produce high yields m spite ot
the rust. Mindum should replace other durum varieties now grown
in Minnesota.
.
, , T;- u i
A
F o r bread making Mindum is inferior to both Kubanka and
. Arnautka, because of the poor expansion of its loaf. F o r macaroni
manufacture, however, it has good color and apparently is equal to
either of these varieties.
BUFORD.

The Buford variety is very similar to Kubanka, but it has a longer
and more slender head, somewhat approaching the Arnautka in
shape. The kernels are long and thick and slightly larger than those
of Kubanka. I t is not very resistant to stem rust.
, . . 0 ^ 0
Buford is a selection from the Taganrog variety, made m 1909
bv F R. Babcock, of the Bureau of P l a n t Industry, at Williston,
Jj'. Dak. I t was distributed in 1917 from the Williston substation of
the North Dakota Agricultural Experiment Station.
Buford wheat is grown now to a limited extent in northwestern
North Dakota and northeastern Montana. This variety has given
high yields in experiments at the Williston (N. Dak.) substation,
where it outyielded Kubanka during six consecutive years It has
been outyielded at this station by the Acme, Monad, and 1 entacl
(D-n) varieties. Because of its susceptibility to stem rust, Buford
is well adapted only to a limited area where rust does not occur
""""FOT^bread making Buford is inferior to the other amber durum
varieties but as far as known it is emial to Kubanka for the manufacture of semolina and macaroni. Except in the section where it
has been distributed, Buford probably should not be grown extensively.
ACME.

The Acme variety has shorter stems, heads, and kernels than
Kubanka and is much more resistant to stem f^f^^ T h V ^ ^ ^ Y /
Acme also are smaller and not as thick as Kubanka heads (I^ ig. 4, A ) .

r
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FIG. 4.—Heads, chaff, and kernels of Acme (A) and Kahla (fl) wheatn.
natural size ; kernels magnified 3 diameters.
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The kernels of Acme are only midsized, pointed at thv-^ germ end
and blunt at the brush end, and have a somewhat boat-shaped appearance or outline. The straw of Acme is comparatively weak, so t h a t
it lodges easily under humid conditions. I t is highly resistant to
stem rust and has seldom, if ever, suffered injury from that disease.
Acme originated from a pure-line selection of Kubanka (C. I. No.
1516) made at the Highmore (S. Dak.) substation by M. J. Champlin,
of the United States Department of Agriculture. The selection was
made in 1909, and after its high yielding power had been determined seed was distributed from the Highmore substation in 1916 by
the South Dakota Agricultural Experiment Station. As it differed
from Kubanka it was given the name Acme. Although it was distributed in the spring of 1916, its rust resistance was not known until
later in that season, when rust appeared in destructive abundance.
T h i s resistance to rust, together with its high yields, caused the variety to become popular.
Xcme is grown now quite widely in South Dakota and to a slight
extent in North Dakota. About 5,000 acres were grown in South
Dakota in 1919. Most of the Acme grown previous to 1921 was used
for seed, but a considerable quantity of the 1921 crop has been
marketed.
Acme has outyielded all other spring-wheat varieties in nearly all
sections of South Dakota. I n North Dakota it has been slightly
outyielded by Monad. I n Montana, Wyoming, and Colorado it generally yields less than Peliss, and in Minnesota it is outyielded by
Mindum. Acme, then, is best adapted for South Dakota, especially
in the sections where rust occurs frequently.
Acme is only slightly inferior to Kubanka and Arnautka for bread
making. I t is considerably inferior, however, for the manufacture
of macaroni, as it often yields a product of a dull grayish color
instead of a bright amber and therefore is not desired by the trade.
T h i s has limited the market for this variety and resulted in a lower
price for it t h a n for other amber durum varieties.
MONAD.

The Monad or D - 1 (Durum No. 1) variety is similar to Acme in
appearance. The size, shape, and color of the heads and kernels of
the tw^o varieties are almost identical, and they are equally resistant
to stem rust. Monad also has a comparatively weak straw, but it is
not quite as easily lodged as Acme. The two varieties also differ
slightly in the quality of the grain.
The Monad variety was obtained in the Saratov Government,
Russia, in 1903 by Prof. H . L. Bolley, of the North Dakota Agricult u r a l College, who was making a study of the flax industry of Europe
for the United States Department of Agriculture. Several other
introductions of wheat were made at the same time, all of which were
grown by Professor Bollev and his assistants at the North Dakota
Agricultural Experiment Station from 1904 to 1910. D u r i n g this
period the introductions were subjected to selection for disease resistance. Seed of four durum varieties was distributed to farmers
and to the Dickinson and Langdon substations by Professor Bolley
in 1911. One of these was designated as D-1 (Durum No. 1). The
identity of this variety on the farms, however, nearly became lost.
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In 1917, after its value had become apparent at the Dickinson substation, D-1 was named Monad. During the rust epidemics of 1915
and 1916 the extreme resistance of Monad was strikingly apparent.
Because of this and its high yield seed of this variety has been increased and distributed in recent years by the North Dakota Agricultural Experiment Station. In 1919 the county agent of Stutsman
County, N. Dak., found the variety widely grown in his territory
from seed furnished a farmer by I^rofessor Bolley in 1911. About
3,700 bushels of this seed were distributed in 1920. Much of the
product of this was used for seeding in North Dakota in 1921. Although some had become mixed on the farms, it helped to meet the
demand for seed of this rust-resistant amber durum variety. Most
of the Monad wheat grown previous to 1922 has been used for seed.
In experiments Monad generallv has outvielded all other varieties
of wheat in North Dakota. It has been outvielded in Minnesota by
Minduni and in South Dakota by Acme." In general, however.
Monad is well adapted for growing in the portions of these States
where stem ru.st has been destructive.
In milling, Monad usually produces less flour than Acme, but it is
better than that variety for bread making and is nearly equal to
Kubanka. Like Acme, however, it is inferior to Kubanka for the
manufacture of macaroni, as it yields a product of a dull grayish
color. From limited experiments Monad appears only slightly better
than Acme in this respect. This is likely to cause some discrimination and a lower price for it than for the other amber durum varieties except Aome.
MAROUANI.

The Marouan.i variety is somewhat similar to Arnautka, but is
earlier and taller and has longer heads, beards, and kernels. I t is
the tallest of the durum varieties, and perhaps the tallest wheat
grown in the United States. It is not as rust resistant as Kubanka
and several other varieties.
Marouani was introduced into the United States from Algeria by
the Department of Agriculture in 1901. It has been distributed to
some extent from the experiment stations at Hays, Kans., and
Amarillo, Tex.
This variety has given good yields in the central and southern
sections of the Great Plains area in comparison with other spring
wheats. These sections, however, are better adapted to the production of hard winter wheat. Spring wheat is not grown extensively
except in seasons when winter wheat fails. When grown, Marouani
is perhaps the highest yielding variety. It is not well adapted,
however, to the northern spring-wheat region and therefore has not
been growm there to any great extent, ft apparently is similar to
Kubanka in the quality of its grain.
SECTION 2.—CHAFF GLABROUS (NOT V E L V E T Y ) , W H I T E ;
W H I T E ; KERNELS RED, MIDSIZED.

BEARDS

This section includes only one variety commercially grown,
namely, the Pentad, or D-5, which differs from the other durum
wheats in having red instead of white (amber) kernels. Several
durum wheats, such as Velvet Don and Kahla, and to a lesser extent
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Arnautka and Kubanka, also contain some slight mixtures of red
kernels. Many of these mixtures have been separated and tested,
but none is grown commercially.
PENTAD.

Pentad, or D - 5 (Durum No. 5 ) , is known also as " D - F i f e , " Ladd
Durum, Red Durum, Resistant Fife, and Rustproof. This variety
has chaff and beards nearly white instead of the usually yellow or
brownish color of those of "the varieties discussed in section 1. The
heads are more slender and less compact than those of the other
durum varieties grown in this country (Fig. 5, . 4 ) . The kernels
are short, boat shaped, pointed at the germ end, blunt at the tip
end, and of a dull-red color. The plants are of medium height and
are less easily lodged than those of Acme and Monad. Pentad is
the most resistant to stem rust of any variety of wheat grown commercially in the United States.
Pentacl was introduced from Russia in 1903 by Prof. H . L.
Bollev, of the North Dakota Agricultural Experiment Station. I t
was first distributed from that station in 1911. I t since has become
r a t h e r widely grown, especially in North Dakota, on account of
its extreme rust resistance. I t also is grown now in Minnesota,
Montana, Nebraska, South Dakota, and Wyoming. More than 50,000
acres of this variety were reported grown in 1919. The relatively
low market i)rice for the grain has checked its increase.
P e n t a d produces good yields both under favorable and under dry
conditions. I n general it'does not yield more than Acme, Monad, or
Kubanka, and usually not as much as these varieties. When severe
epidemics of stem riist occur Pentad frequently outyields all other
varieties except, perhaps. Acme and Monad. These latter two varieties are practically as productive as Pentad under conditions of
extreme stem-rust injury. Pentad thus is adapted to sections where
stem rust is of common occurrence. I n these sections, however,
other varieties, such as Mindum in Minnesota, Monad in North
Dakota, and Acme in South Dakota, usually yield as well as Pentad.
The Pentad wheat gives a low yield of flour when milled. T h e
flour also has the poorest quality for bread making of any of the
durum varieties commercially grown. Loaves of bread baked from
Pentad flour have a small volume and a very poor color and texture.
The grain of Pentad is also not adapted for the manufacture of
semolina and macaroni, being less valuable for these purposes than
t h a t of the Monad or Acme varieties.
SECTION 3.—CHAFF GLABROUS (NOT V E L V E T Y ) , W H I T E ; BEARDS
BLACK; KERNELS W H I T E (AMBER), VERY LARGE.

This section includes only one variety, Peliss, which is grown
commercially in the United States. Another variety, Castillione,
or " Black Bearded Durum," which contains many mixtures, some of
them similar to Peliss, is grown to a very small extent in South
Dakota, but will not be discussed here.
PELISS.

The Peliss (Pelissier) variety is probably more commonly known
on the farms as Black Bearded Durum. This variety is tall and
vigorous. The heads are large, thick, and compact (Fig. 5, B).
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FIG, 5.—Heads, chaff, and kernels of Pentad (A) and I'clls.s (B) wheats.
chaff natural size; kernels niagnlded 3 diameters.
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The beards are long, stiff, and black, and the chaff is nearly white
and similar to that of Pentad wheat. When thrashed Peliss can be
distinguished from the other commercial durum wheats by the very
long, thick, distinctly curved white (amber) kernels. Peliss is not
very resistant to stem rust.
Peliss was introduced in 1900 by the Department of Agriculture.
The original seed was obtained from a man named Pelissier in the
Province of Oran in Algeria. After thorough testing, the wheat
was increased and distributed in this country, principally in Montana, bv the Department of Agriculture and the Montana Agricultural Experiment Station.
Peliss is now grown in Montana, North Dakota, and Wyoming.
While it is most important in eastern Montana, a considerable acreage recently has been grown in western North Dakota. It has outyielded all other varieties of spring wheat in central and eastern
Montana. Apparently, it also is about the highest yielding variety
of spring wheat in eastern Colorado and Wyoming. In parts of
these sections, however, winter wheat is more profitable than spring
wheat. In the Dakotas and Minnesota, where stem rust is prevalent and the altitude is lower and the rainfall greater, Peliss generally is outyielded by other durum varieties. It therefore is not
well adapted for growing east of Montana and Wyoming, but is
best suited for the higher and drier sections of those States.
Peliss is but slightly inferior to Kubanka for flour and bread
making and apparently is somewhat better suited than that variety
for the manufacture of semolina and macaroni. The large size of
the Peliss kernels is causing some trouble in cleaning with the present commercial machinery.
SECTION 4.—CHAFF

V E L V E T Y . W H I T E ; BEARDS BLACK;
W H I T E (AMBER), LARGE.

KERNELS

This section includes only one variety. Velvet Don, and it is of
only minor importance in the United States.
VELVET DON.

The Velvet Don variety has slender but compact bearded heads,
with velvety or hairy white chaff and white (amber) kernels. The
chaff is almost completely covered with white hairs. The beards
are black. The variety is not especially resistant to rust. As originally introduced and as now usually grown in this country Velvet
Don contains a considerable mixture of red kernels. There also are
slight mixtures of other types of durum wheat having white or
yellow beards and glabrous chaff. The w^hite (amber) kernels of
this variety are very similar to those of Arnautka.
Velvet Don was introduced into this country from the Don Territory of Russia in 1900 by the Department of Agriculture. It was distributed to a small extent shortly after its introduction, but did not
prove especially promising. It is grown now only to a limited extent
m Montana and Nebraska and possibly in a few other States. For
several years the production of this variety has been discouraged, as
it has not given as high yields as most other durum varieties. On the
basis of yield alone the production of Velvet Don should be discontinued entirely. Little is known concerning the quality of its grain.
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SECTION 5.—CHAFF VELVETY, BLACK; BEARDS BLACK; KERNELS
WHITE (AMBER). LARGE.
In this section is discussed only one commercial variety, the Kahla.
Very similar wheats are grown under several different names, but
they are all so nearly identical that they are considered as one
variety.
KAHLA.

The Kahla variety (known also as Black Don, Black Durum,
Blackchaff Durum, Black Emmett, Black Swamp, Purple Durum,
Red Swamp, and Sloat) has velvety or hairy black chaff, black
beards, and white (amber) kernels (I'ig. 4, B). The short fine hairs
occur principally on the edges of the chaff. The kernels are large
and white (amber). The heads are rather slender and are nodding.
Kahla is not very resistant to rust.
Kahla was introduced into the United States from Algeria in
1901 by the Department of Agriculture. A similar wheat, containing mixtures of red kernels, was received from Russia under
the name Black Don in 1900. Other introductions of this same
type of wheat have been made by the department and probably by
individuals as well. The Kahla wheat occasionally occurs as a mixture with other durum varieties. Both Kahla and Black Don were
distributed for trial when first introduced by the department, but did
not prove to be high-yielding varieties. I n recent years, however,
this wheat has been grown commercially in Montana, North Dakota,
and South Dakota, and to a slight extent in other States. I t relatively is unimportant except in a few local sections.
The yields of Kahla have been decidedly less than those of Kubanka and several other durum varieties, both in the (ireat Plains
and in subhumid sections. As Kahla is not very resistant to rust,
it is badly injured during severe rust epidemics and should not be
grown in sections where rust occurs. I t does best in the western
Great Plains area, as it is early and quite resistant to drought, but
it does not yield as well as other varieties of durum and hard red
spring common wheat. Limited experiments with Kahla indicate
that it is about equal to Kubanka in the quality of its grain.
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