“SOME PECULIARITIES OF MAIZE IN ASIA” BY N. N. KULESHOV

Translated by HAROLD J. KIDD and HOWARD C. REYNOLDS
Illustrations re-drawn from the published photographs by Ellen Kern Lissant

TRANSLATORS’ NOTE: The following is a translation from the Russian of a
paper by N. N. Kuleshov (Bull. Appl. Bot., Genet., and Pl. Breed. 19:325-374.
1928. English summary, pp. 370-374). It is of particular interest in view of
recent findings concerning the geography of races of maize. The only extensive
studies of maize in the Orient are here described by the author. Kuleshov’s entire
work has been translated and included with the exception of his literature review

of the American studies of waxy maize.

The English used in this translation will strike a number of people as being
quite repetitive and wordy. For instance, the word obraztsy, which we have trans-
lated collections, appeared again and ag:ain. This characteristic, along with the
redundant phrases and wordiness, has been retained wherever the meaning was
sufficiently clear. We have attempted to retain in English something of the quality
of the Russian original.

Regarding the references missing from the Literature Cited, we should mention
in fairness to Dr. Kuleshov that there are innumerable evidences of careless editing.

In the work of the American investigators, G. N. Collins and J. H. Kempton,
one meets an array of very interesting characters and attributes which are unknown

in maize from the American continent but which were discovered in collections of
maize from Asia.

During the years 1926 and 1927, relatively vast amounts of material [data]
concerning the maize of Asia passed through the All-Union Institute of Applied
Botany, being composed of both laboratory and field studies. From this material

it was possible to expand the observations of Collins and Kempton and to establish
an array of new peculiarities in the maizes of Asia which are unknown to the

American investigators.

Since we are planning a future publication of the complete work on Asian
maize, in the present preliminary communication we will briefly bring out only
the most interesting of the facts which have been established.

All the material which has been studied up to the present time is listed in the
following table, and consists of collections from different regions of Asia and

Transcaucasia:
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We will first pause to refer to the American work, passing thereafter to the
data of our investigations.
I. THE DATA OF THE AMERICANS' CONCERNING THE MAIZE OF ASIA
[Omitted]

II. Our OwN INVESTIGATIONS ON THE MAIZE OF ASIA

1. WAXY MAIZE

In the collection of maize which is located at the All-Union Institute of Applied
Botany and New Crops, the presence of the type waxy was established in several
cases.

(1) Of two collections received from the expedition of V. V. Markovich to
Shanghai, one collection (on the cob) was white with a single blue kernel. The
other (shelled corn) was called “Buo Rew” and contained a mixture of flinty,
tooth-like yellow kernels along with an admixture of a single grain of the waxy
type which had a light yellow color. Both collections were received in 1927.

(2) Four collections were received by the Institute from the experiment Station
“Eho” in northern Manchuria, and in all four the waxy kernels have a yellow color
of varying intensity. For two collections, the source was not designated, but for
two it is known: Maize no. 136 “Nyan-pao-mi” (“sticky”) from Ninguta, and
maize no. 137 “Nyan-pao-mi” from Tubin. Both of these localities are in northern
Manchuria,

(3) Two collections were received from the Primorskii Experiment Station.
Their source was the village of Lukyanovka in the Utkin district, the Spassk terri-
tory of the Primorskii [Maritime] Province. One collection, no. 59, consists only
of waxy maize of a light yellow color, which indicates that this sort has been
cultivated here for more than twenty years. The seccond collection, no. 57, 1S
principally flinty, but as an admixture it has a single kernel of the waxy type.

A comparison of all the collections listed above with the original collection
received from Collins confirmed their undoubted classification as the waxy type

We pause to consider the meaning of these findings. The collections from the
region of Shanghai, received from V. V. Markovich, confirm once more the fact,
which is known from the American literature, that waxy maize was discovered
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Fig. 1. Plant of waxy maize, from Collins (1909),
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and cultivated in this region. The collections from Ninguta and Tubin, which
were sent by the Eho Station, establish a new place of discovery of waxy maize,
which is significantly different from those three regions (Shanghai, Burma, and the
Philippines) in which this maize was previously known.

In the seed catalogue of the Eho Experiment Station, these collections are filed
under the name “Flint Corn, that is, flinty maize”, but are labelled with the
Russian name *“‘Kleikaya” (sticky), and also the Chinese name *“Nien-pao-mih”.
This Chinese name is differentiated from the other Chinese names *“‘Pai-pao-mih”,
“Hei-pao-mih”, and “Huang-pao-mih”. There are, in the catalogue of the Eho
Station, other cultures of flinty maize which force the supposition that the local
populace differentiates this sort of maize from the ordinary flinty maize!

The collections from the village of Lukyanovka, which is located approximately
300 kilometers east of Ninguta in the direction of Vladivostok, may be assumed
to have a common origin with the waxy maize which is cultivated in Ninguta.
None-the-less, on the basis of their being found here, we have sufficient grounds
to assume that the growing of maize of the waxy type in this northern region of
eastern Asia i1s wide-spread and is not especially rare.

If we now compare our apparently new discovery of waxy maize with what was
previously known concerning its cultivation, we obtain the following: the
Philippine Islands® are located at 5-15° north latitude; the upper Burma regions,
23-26" n. lat.; the Shanghai region, 31-32° n. lat.; the village of Lukyanovka,
43" n. lat.; Ninguta, 45° n. lat. Thus, at the present time, the area of diffusion
of waxy maize has extended great distances from north to south, having been dis-
covered in 1908 at Shanghai, again in 1915 in upper Burma, and 1920 in the
Philippines. With our discovery [known] waxy maize immediately moves far to
the north. This finding permits us to hypothesize about the limits of diffusion of
this type in eastern Asia, but the incompleteness of maize investigations in this
territory does not permit us to speak with certainty.

The matter of the extent of the limits of cultivation of waxy maize westward
is of great interest. We have, unfortunately, insufficient material with which to
trace the spread completely and clearly. At any rate, our material permits us to
say with certainty that there is no waxy maize in central Asia or in Asia Minor.
Turkestan was covered by us completely and in detail, from the China border to
the Caspian Sea. Afghanistan was thoroughly explored by N. I. Vavilov, while
P. M. Zhuzovskii travelled for two years in Asia Minor, and in neither place was
waxy maize discovered. In 1927 we received eighteen collections of maize which
were collected in western China from our consul in Kashgar, in none of which was
there waxy maize. We have not yet spoken of the collections from the Caucasus
and European areas. Here, of course, waxy does not occur.

1The list of available seed at the Eho Station for exchange with other experiment stations. K. V.
Zh. D., Harbin, 1926,

, . = . . . s . .
These localities are those mentioned in the omitted review of American literature.
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Fig. 2. Typical brachytic maize (from Kempton, 1921).
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Fig. 3. The most widespread types of maize plants from Manchuria and western China, grown
in Kharkov, 1927. Plants like Nos. 2 and 3 are more frequent in Manchuria.

In 1926 and 1927 we were fortunate enough to receive exceptionally interesting
material from America. The expedition of S. M. Bukasov, of U. N. Voronov, and
of S. V. Usepchuk brought us specimens of maize from Mexico, Guatemala,
Panama, the island of Cuba, Venezuela, Colombia, Peru, and Bolivia. Approxi-
mately 2,000 collections were sent in all, representing a remarkably unusual variety
of types. And here, in the principal center of variation from which maize orig-
inated, we, repeating the experiment of Collins,® did not find maize of the type
waxy. Thus, this particular type of maize is, apparently, peculiar to eastern Asia.

Since we already had in our collections samples of waxy maize, we planted
them in 1927 and observed differences in their vegetative character. The majority
of plants in collections from Shanghai had the attributes which were described by
Collins: stiff leaf blades, silking ears hidden by the leaf sheaths, and the upper
leaves displaced to one side and covering the panicle. The collections from Ninguta
and Tubin were very singular in aspect, being thin-stalked plants with absolutely
no tendency to produce lateral shoots. It is possible, however, that the conditions

 Apparently the testing of kernels for the presence of waxy endosperm.
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in Kharkov in 1927 contributed greatly to this situation, causing a small number
of leaves and well-exserted panicles to be produced. This aspect was not peculiar
to these collections only; similar plants predominated in all of the numerous
Manchurian collections of flinty maize. Figure 3 depicts plants which are char-
acteristic of the collections from Manchuria. For the most part, one encounters
plants II and III, plant I being particularly rare.

A collection of waxy maize from the Primorskii Province was very extra-
ordinary in its vegetative appearance and the make-up of its plants. All individuals
were predominantly of the Manchurian type but among them were many plants
similar to those we have termed the “European type”. The latter is distinguished
by stalks of average vigor which produce one to two lateral stalks similar in degree
of development to their main stalk under favorable conditions, as is characteristic
of the European flints. In individual plants one could observe attributes described
by Collins for Shanghai maize: assymetrical upper leaves which are straight and
which cover the silking ears in their axils at the time pollen is shed (fig. 4).

TABLE II*
PHENOLOGICAL OBSERVATIONS ON SAMPLES OF WAXY MAIZE

|
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Shanghai from
Markovich 5/12 5/28 8/25
Ninguta 5/12 5/28 7/23
Primorskii Province 5/12 5/28 7/19

e —_—

* Table I is not included, since it was reprinted from Kempton (1921) in the omitted part of
this paper and was not referred to elsewhere.

The data from phenological observations and measurements are presented in

table II, representing individuals of the waxy type cultivated by us in Kharkov.
Unfortunately, we were unable to compare them with Collins’ plants from

Shanghai, due to the fact that the seed of the latter had become inviable since its
receipt at the Institute in 1923. The data in this table demonstrate that the
Shanghai collections of V. V. Markovich were very late under Kharkov conditions,
commencing flowering on August 25, and failing to ripen before the first killing
frost on October 15. The collections from Ninguta and the Primorskii Province
were very similar to one another and should be classed as early in maturity. The
Shanghai collection is distinguished also from the other two by its large number
of leaves,

In the collections from Ninguta it is interesting to note that the silks appear
before pollen is shed. The plant height of the collection from Ninguta also indicates
its dwarfness.
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Fig. 4. Diversity of plants of waxy maize from the Primorskii Province, grown in Kharkov, 1927.

The above remarks on the vegetative peculiarities of our collections of waxy
maize indicate that only the Shanghai collection was similar to that described by
Collins in his first paper (1909). The Primorskii collection was similar in vege-
tative characters to the collections of flinty maize of that region. The Primorskii
collection reflects the influence of the Manchurian type, on one hand, and the
European, on the other. The latter has a wide distribution in the Primorskii
Province, to which it had been brought by the Ukrainian settlers. A mere trace of
the Shanghai type is retained by these plants. This fact is merely given and
causes no surprise, since from the work of Collins we know that the endosperm
factor waxy in his investigations was not linked with the vegetative attributes of
the plant. However, such being the case, that in northern Manchuria waxy maize
steadily acquires the aspect peculiar to most of the maize in this region, this obser-
vation attests to the fact that here waxy maize is not a newcomer.

Due to a misunderstanding, waxy maize has not yet received a generally ac-
cepted scientific Latin name, and different authors vary in referring to it.
Americans usually use the term waxy but sometimes use the term Chinese, while
German authors use wachsig or chinesische, etc. Since waxy maize of the average
group as distinguished by Sturtevant occupies 2 special place, we suggest the Latin
name Zea mays ceratina Kuleshov (spec. nov.).
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2. THE PERSIAN TYPE OF MAIZE

In 1926, a large number of collections of maize were brought to two points,
Kharkov and Sukhum. Almost the entire worid was represented and the number
of collections which were planted at both these two points approached 1,500. On
the basis of the enormous amount of vegetative diversity in the collection, the
Persian plants were sharply differentiated by their short height and the general con-
densation of the plant structures, as were those collections from the regions of
middle Asia and Transcaucasia which border Persia.

These collections were again grown in 1927, and the peculiarity of the above
specimens was again sharply distinguished from the variety of the world-wide
collection, in spite of the exceptionally favorable conditions during the growing
season. The 1927 study of these collections demonstrates that, besides shortness,
the plants possessed an array of other extremely interesting peculiarities. The
peculiarity [probably shortness] was expressed by all collections from Persia which
were studied, so we therefore termed this completely different appearance of maize
plant the Persian type.

Let us now turn our attention to the characteristics of the collections in which
the manifestations of the Persian type may be observed. Persia was represented in
our seedlings by seven collections from Seistan and Zurabad, all of which were
distinguished by the following characters: (1) shortness of the plants; (2) coarse,
wide, and short leaves with stiff blades; (3) definite waviness of the leaf blades;
(4) the poor exsertion of the panicle which is covered by the stiff upper leaves;
(5) the non-emergence of the silking ears at tasseling; (6) the correlation of the
blooming of the male and female inflorescences, frequently developing protogyny.
Figure 5 shows many of these characters very well. One may observe the shortness
of the plants, the stiffness of the leaf blades and the waviness of their surfaces, the
manner in which the stiff upper leaves cover the panicle, and the nearly-hidden
silks of the plants in the leaf axils, illustrated under a higher magnification in fig. 6.

While closely related in the majority of these characters, several Persian col-
lections were distinguished by their capacity to produce lateral shoots. Of seven
collections grown in the field, five were characterized by an almost complete lack
of the capacity to produce lateral shoots both years, whereas two collections ex-
pressed this capacity rather strongly. We must needs note, however, that the
plants at the edges of the plots were observed to be surprisingly uniform in appear-
ance. Figure 7 shows the vegetative appearance of the plants of the collections
from Persia. The plant on the extreme right represents the striking bushiness of
the Persian type plants.

The above photographs [illustrations] doubtless have shown the peculiarities of
the plants which we have distinguished as the Persian type. However, for a more
complete picture, we present several measurements of plants of the Persian type
for comparison with measurements of the prevailing sorts, Minnesota 13
(indentata), and Longfellow (indurata), as well as the original brachytic, which
was received by us through N. I. Vavilov from Emerson of North America. As
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Fig. 5. Typical plant of Persian maize, grown in Sukhum, 1927.
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indicated, the growing conditions during the seasons of 1926 and 1927 were very
different, 1927 being much more favorable and producing more vigorous develop-
ment of the plants. But since Minnesota 13 and Longfellow were sown both years,
an opportunity for a comparison [of the plants in both seasons] still remains.

Brachytic was sown only in 1927,

TABLE III
OBSERVATIONS ON MAIZE PLANTS IN 1926 AND 1927 (KHARKOV)

— ——

e —————— e ——

Number

Number of __I:Iumber
Plant leaves on Stem of Panicle | ears per
Name Origin height main stem | thickness stems exsertion plant

26 | 27 | 26 | 27 '26 | ’27 27
Persian 1701 | Zurabad 94 | 104 | -..... 16.3 1.0 | 1.0 2.0
Persian 1702 | Zurabad 92 1. 116 1 17.4') 27% 13 |l 3.1
Persian 1698 | Seistan 96 | 142 | 18.8 | 18.5 1.6 | 2.3 6.3
Brachytic Emerson | ...... 38 ) ss 24.0 1.0 1.0
Minne. 13 & 147 | 211 | 15.4 | 16.0 1.0 | 1.4 1.4
Longfellow U. S. 140 | 229 | 14.8 | 16.5 3.6 | 4.4 1.6

- —
—_——
R —_—— -

Let us view the data from the table (Table III). The shortness of the Persian
type plants, in comparison with the.other collections, is shown perfectly clearly.
Collection no. 1701 was half as tall in 1927 as Minnesota 13 or Longfellow. It

was even shorter than brachytic, having a height of 103 cm. as compared with 118
cm. for brachytic. In the number of leaves, the Persian collections exceeded Minne-

sota 13 and Longfellow, but were surpassed by brachytic, which produced 24 leaves.

As indicated above, a terminal brachyism produces a reduction of plant height
by means of a shortening of the internodes, without reducing the number and
length of other parts of the plants. It is interesting, in this connection, to com-
pare the average length of internodes of the plants studied by us. Table IV presents
the results of the appropriate computations on the data from Kharkov. The figures
from this table tell us that the mean internode length in the Persian collections of
maize show significant reduction in comparison with the common types. They do
not approach the shortness observed in brachytic but in any case a deviation from
the norm is indicated.

The thickness of the stems of the Persian collections is not only no less, but
even somewhat greater than the taller farmer’s varieties. All of these characters

(shortness of plant, a large number of leaves, and thick stems), considered together,
give the impression of a condensation of plant structure, approaching the appear-

ance of brachytic in several respects.

























































