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Preface

West Turkestan has long been a very important region as a culture crossroads of Eurasia. In far
ancient times, two of the oldest cereals, proso millet and foxtail millet, were domesticated here and then
dispersed by nomads throughout Eurasia. People were then able to join various culture complexes using
those small millets, including agricultural practices, food processing, utilization. This expedition was
carried out by the joint team from Japan and Uzbekistan from June 18 to August 17, 1993 for the
following purposes: 1) Collection of domesticated plants and observation of genetic diversity. 2)
Observation of traditional agriculture and how it relates to local lifestyles. 3) Analysis of the cultural
complex through traditional folk arts and crafts. 4) Development of teaching materials for environmental
education.

This expedition was the first official scientific cooperation with Japan after Uzbekistan’s
independence. It was also the first time experience that Tokyo Gakugei University sent such a scientific
expedition team to a foreign country. If the expedition was a success, it was entirely due to the support
we received from many people. We enjoyed eating traditional food and delicious fruits, and sleeping
under the Milky Way during our field trips. It was a wonderful experience in which we felt close to

nature and came to know a nomadic life on the Steppes.

Members from Japan:

Dr. Mikio KIMATA (Leader), Associate professor of ethnobotany and environmental
education, Field Studies Institute for Environmental Education, Tokyo Gakugei
University (at present, Professor).

Dr. Hideo KITANO (Adviser), Professor of entomology and science education,
Department of Science Education, TGU (Professor Emeritus).

Mr. Takaaki ISHIBASHI (Adviser), Secretary-general of Forest and Village
Association.

Mr. Kiyoshi NAKAGOME, Teacher of Arts, Koto Weak Children’s School (Honjo
High School).

Mr. Sinji HIBINO, Graduate student of international education, TGU (Mainichi
Shinbun).

Ms. Tomoko FUKUTOME, Graduate student of lifelong education, TGU. (Teacher)

Ms. Makiko KANODA, Undergraduate student of cultural asset sciences, TGU
(Researcher, Institute of Natural and Cultural History).

Mr. Makoto SUDO, Undergraduate student of natural history, TGU.




Members in Uzbekistan:

Dr. Khalikoulov Zakir IBRAGIMOVICH, Head, Laboratory of Zea mays and small
cereal crops, Uzbek Research Institute of Plant Industry.

Dr. Aleksei PIMACHEYV, Botanical Scientist, Uzbek Research Institute of Plant
Industry.

Mr. ABDULLA, Driver, URIPL

Mr. KHUSAN, Cook.

Mr. ANATOR, Tour conductor of Intourist.
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Cultivation and Utilization of Millets and Other Grain Crops in West

Turkestan
Mikio KIMATA
Field Studies Institute for Environmental Education,
Tokyo Gakugei University, Koganei, Tokyo 184-8501, Japan
Introduction

The world’s most important domestication centers of millets are the Indian Subcontinent, Africa and
East Asia. Their climates are characterized by semi-arid tropical savanna or temperate monsoon. Many
indigenous millets have been domesticated in those regions as follows: in the Indian Subcontinent
Echinochloa frumentacea Link, Panicum sumatrense Roth., Paspalum scrobiculatum L., Coix lacryma-
Jobi L. and so on; in Africa Eleusine coracana Gaertn., Pennisetum americanum (L.) Leeke, Sorghum
bicolor Moench, and so forth; and in East Asia Echinochloa utilis Ohwi et Yabuno. The oldest millets,
Panicum miliaceum and Setaria italica (L.) P. Beauv. may first have been domesticated in and around
West Turkestan (Sakamoto, 1987; Kimata and Seetharam, 1997), a region called the crossroads of
cultures since ancient times. Through this point cultural complexes dispersed in all directions through
Eurasia and Africa (de Wet, 1989).

Millets were also dispersed, together with their agriculture basic complex; they were used not only
as essential staple foods but also for other reasons. While some sorts of millets were dispersed from
Africa to East Asia, others had not, and stayed at the site of original domestication (Kimata and
Sakamoto, 1992; Kimata and Seetharam, 1997). It is interesting to compare traditional cultivation and
utilization of indigenous Asian and introduced African millets and other cereals in West Turkestan and
the Indian Subcontinent. By deriving relevant information from field surveys in Turkestan, the

geographical origin and dispersal routes of millets and their basic culture complexes may be established.
Nature and environmental issues in West Turkestan

West Turkestan consists of various topographical regions, namely, the Kazakhstan Plain, Kalakum
and Kijirkum Deserts, the Fergana Basin between the branch of the Tenshan Mountains and Pamir
Plateau. The rivers Amdalia and Sirdalia run through the deserts into the Aral Sea. The landscape is
caracterized according to observation and the plant collection list as follows. 1) South Kazakhstan: dry
grassland, wheat and barley fields. Hybridization was observed between wheat (Triticum spp.) and
weedy Aegilops spp. growing plenty on the levees of wheat fields and roadsides. 2) Fergana Basin: fertile

irrigated fields of cotton, vegetables, fruits and rice. 3) Central Uzbekistan: dry land, irrigated cotton



fields, and rotation cropped fields of maize and alfalfa. 4) Mountainous region from Eastern Uzbekistan
to the north foot of Tenshan Mountains: glass land, sub- and high-mountain regions, depending on the
altitude. Ala Archa Valley National Park located on sub-mountain region (ca. 2,000 m alt.), 40 km south
of Kirghistan’s capital, Bishikek. The landscape was similar to the sub-mountain region of Central Japan
in that Tenshan conifer grew there. 5) Kalarkum Desert in Turkmenistan and Steppe around Kalarkum
Desert: dry temperate desert and grassland spread from the east of the Caspian to the Aral Sea. Maximum
temperature is over 35 °C in summer, while the minimum is sometimes under -30 °C in winter. These
environmental conditions are very severe for plants and animals.

The lowering of the Aral Sea is an important global environmental issue. It is detectable from aircraft
how the Aral Sea is diminishing in area. The Uzbek National Museum of Natural History displays a
famous photograph showing fishing vessels left in the desert far away from the coast as the sea receded.
The main reason for decline is the great volume of water consumption in irrigating cotton fields and .
supplying urban areas. Overuse of water has been required for the maintenance of broad monoculture lands
and big cities in the severely arid climate, so that most water of the Amdalia and Sirdalia are consumed
before they run into the Aral Sea. This problem has a serious repercussions on the environment around
the Aral Sea. The annual temperature has been becoming extremely variable, because the small Aral Sea
has a weakened moderating capacity. The educed salt was brought by the north wind to cultivation fields

in winter, and so many crops did not grow well in summer because of salinity in the soil.
Expedition route in West Turkestan

Many kinds of transportation were used in this expedition, which lasted from June 18 to August 17,
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Fig. 1. Expedition route by surface transport in West Turkestan.



1993. It was difficult to obtain sufficient petrol to drive a car. An aircraft was sometimes used. The
expedition route by surface transport is shown as Fig. 1. This expedition had encompassed the five
countries of West Turkestan, namely, from Chardzhou to Ashkhabad in Turkmenistan, from Tashkent to
Khiwa and Fergana Basin in Uzbekistan, from Chimkent to Issyk in Kazakhstan, Leninabad in Tajikistan,
and Osh and Bishkek in Kirghistan. Because at that time Tajikistan was at civil war, and the vehicle did
not have the capability to negotiate mountain roads, the hill regions of Tajikistan and Kirghistan were not

covered.

Cultivation of millets and other cereals

Field observation and collection of plant genetic Table 1. Collection list of Gramineae

resources were conducted on the expedition. The major Species name No. of accessions
cereals of West Turkestan were wheat (Triticum aestivum L.
Domesticated plants 216
including some spring wheat) and barley (Hordeum vulgare Panicum miliaceum 33
L) in winter, while the minors were rice (Oryza sativa L), ~ Setariaitalica 17+
Sorghum bicolor 52 *
proso millet (Panicum miliceum L.), sorghum (Sorghum Pennisetum americanum 18 *
bicolor Moench), maize (Zea mays L.) and foxtail millet ~ OPzasativa 9
Triticum aestivum 47
(Setaria italica (L.) P. Beauv.) in summer. The plant genetic Triticum spp. 2
resources were collected along the expedition route and in ~ Hordeum vulgare 21
Zea mays 17
many bazaars. These contained 562 accessions, i.e., cereals
(216), pulses (34), vegetables (118), spices (32), and related  Yeed and wild plants 132
Panicum spp. 7
wild species of domesticated plants (162), as shown in the Setaria viridis 13
appendix. The collection list of cereals and related weeds is ~ Se/aria glauca 6
Echinochloa spp. 16
shown in Table 1. In the domesticated species there were Sorghium spp. 2
many accessions of sorghum (52), wheat (49) and proso millet ~ A¢€8iops spp- 2%
Hordeum spp. 16
(33). However, most accessions of foxtail millet, all pearl Agropyron spp. 17
millet and much sorghum were maintained as genetic ~ 4"¢"@ SPP- 8
Others 21
resources in Leningrad University, but these were not
Total 348

collected in the fields. There were many accessions of

Aegilops spp. (26), Agropyron spp. (17), Hordeum spp. (16)  + Containing partly accessions maintained
(tribe Triticeae), Setaria spp. (19) and Echinochloa spp. 2t Leningrad University.
(16)(tribe Poaceae), which were the related weeds.

Proso millet was broadly cultivated in Uzbekistan and Kazakhstan, but foxtail millet was so only
near Kokand in the Fergana Basin, Uzbekistan as shown in Fig. 2. Sorghum was also cultivated broadly
in Uzbekistan, Kazakhstan and Kirghistan, especially in the Fergana Basin. Yet finger millet and pearl
millet could not be found in the fields, and they have not traditionally been cultivated in West Turkestan.

Pearl millet (Pennisetum americanum (L.) Leeke) is being introduce into Uzbekistan at Bukhara
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Fig. 2. Collection sites of proso millet, foxtail millet and sorghum on the expedition route in West
Turkestan.
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Fig. 3. Collection sites of wheat, barley and the relative wild species on the expedition route in West
Turkestan.



University. Wheat and barley were widely cultivated in West Turkestan, particularly in Kazakhstan, as
shown in Fig. 3. Big agriculture machines were used for broad cultivated fields in Kazakhstan. The close
related weeds of wheat, Aegilops ssp. grew only in South Kazakhstan and the natural hybrids between
these species and wheat were sometimes found at the periphery of wheat fields.

After the independence from the USSR, the agriculture system in Uzubekistan is changing from
cotton monoculture to multiple agriculture. The farmers cultivate many sorts of cereal (wheat, maize,
etc.), vegetables (tomato, cucumber, etc.) and fruits (cherry, peach, grapes, etc.). Severe genetic erosion
occurred under the monoculture system. The genetic diversity of domesticated plants and the related wild
species has decreased remarkably, which is a very serious situation, because West Turkestan was one of
the most important crop domestication centers in the world. This region is regarded as the geographical
origin of wheat (7. aestivum), foxtail millet, proso millet, peach, cherry, grapes and so forth. Sakamoto
(1987) proposed a new theory that proso millet and foxtail millet had been geographically domesticated in
the area within West Turkestan and the northwestern part of the Indian Subcontinent. Small volumes of
proso millet were still cultivated widely in West Turkestan in 1993, as shown in Fig. 4, but foxtail millet
was cultivated only around Kokand, in the Fergana Basin. The related wild plants of proso millet rarely
grew on the hills, while the related weeds of foxtail millet, Setaria viridis (L.) P. Beauv. and S. glauca
(L.) P. Beauv., grew everywhere in irrigated fields, roadsides and in urban gardens. S.viridis is the
ancestor species of foxtail millet. Many varieties of sorghum have been broadly cultivated in West
Turkestan since ancient times, as shown in Fig. 5. However, the other African and Indian millets have
not been cultivated at all, so that the dispersal route of millets to East Asia can be considered as follows.
Proso millet, foxtail millet and sorghum dispersed via two routes to East Asia, one was the north route by
way of West Turkestan, and the other the south route by way of the southern foothills of the Himalayas.
Yet, pearl millet was been dispersed only up to the Indian Subcontinent, and not beyond to East Asia.
Finger millet, one of the African millets, was dispersed only through the south route to East Asia,
including Japan.

Drought and salt tolerant varieties must be bred against desertification around the Aral Sea. Millets
have excellent tolerance for drought and salinity, because they are C4 crop plants that can be domesticated
under semi-arid regions. There is a great need of reevaluation for landraces with drought and salt
tolerance and traditional agriculture system. Cereal rainfed cultivation must be promoted above cotton
irrigated cultivation to save water resources and help food security. Imports of sugar and cereals have
often stagnated since the independence, and especially sugar is subject to a governmental supply system,

so that cultivation of sugar sorghum is tried under rainfed conditions.

Preliminary evaluation data of proso millet, sorghum and other cereals

The accessions of proso millet (38), foxtail millet (3) and two weedy species (Setaria viridis and

Echinochloa sp.) mixed with proso millet seeds were grown at Field Studies Institute for Environmental
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Fig. 4. Cultivation and utilization of proso millet. A, Domesticated type (left) and associated mimic
weed type (right); B, proso millet (left) and foxtail millet with many tillers (right) mixed in the former
seeds; C, proso millet escaped and weedy Setaria spp. on a roadside; D, three lemma color forms sold at a
bazaar; E, children eating milk porridge (k awa) in a breakfast of Ku 4 x u 1 T 0 u narsery-kindergarten;
F, colored grain (center) of proso millet; G, grain displayed on fine art; and H, baby’s mat stuffed
polished grain.
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Fig. 5. Cultivation and utilization of sorghum. A, Broom sorghum cultivated in Khiva Fort; B, various

ear heads of sorghum, African sorghum (left), broom sorghum, sugar sorghum A type, sugar sorghum B
type (right) and grain sorghum (above); C, brooms made of sorghum at Chimkent bazaar; D, polished and
milled grain of proso millet; E, grain sorghum sold at Kokand bazaar; and F, grain of proso millet sold at

the city center in Tashkent.







