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AGROTECHNOLOGICAL PECULIARITIES
OF SOYBEAN CULTIVATION IN THE IRRIGATED ZONE
OF SOUTH AND THE SOUTHEAST KAZAKHSTAN

Abstract. The technology of cultivating Lastochka, highly productive variety of soybean, was compared with
the furrowing irrigation with dripping irrigation based on renewable water energy and three different seeding rates.

The high yield of soybean variety Lastochka was 54.6 c/ha with the dripping irrigation under Ili Alatau, and
51.6 c¢/ha with an optimal 400 thousand pcs/ha seeding rate under the conditions of the Kyrgyz Alatau.

Keywords: irrigated agriculture, drip (trickle) irrigation, soybean, seeding rate, sowing technology, crop capa-
city.

Introduction. Soybean is an economically profitable crop which is produced without nitrogen
fertilizers. It does not require the cost of compensation for damage to the environment and contributes to
its preservation [1]. Also, it is in steady demand in the world market. Soybean production is profitable in
all parts of the country. Profitability of production reaches up to 200%. Man cultivation of soybeans
contributed to the detailed development of agricultural methods of its cultivation. The work of many
farmer generations and national breeders turned this plant into a culture, which is well adapted to the
mechanization of all cultivation technological processes, from planting to harvesting [2].

Soybean plants are subject to a number of abiotic and biotic stresses that affect to their growth and
development. In particular, water deficiency is the main global abiotic factor affecting the productivity of
all crops, particularly soybean [3]. According to the data of many authors, soil moisture, which is close to
the lowest water capacity, has the highest tolerance for plants. As noted by many researchers, moisture is
one of the main and irreplaceable factors of plant life [4]. Drip irrigation is one of the methods of
irrigation, in which water in small portions is supplied evenly to the roots of the plant throughout the
growing season and irrigation moisture is supplied only to the plants, and is not consumed in the row
spacing [5]. Taking into account the potential of soybean productivity, water combinations and soil food
regimes were determined, which ensure the formation of a yield of 3-4 t/ha of seeds. For this range of
productivity, the regularity of the soybean formation evapotranspiration, the main parameters of drip
irrigation regimes, the numerical values of the specific water consumption per unit of marketable products
established the regularity of the yield formation of soybean seeds depending on the irrigation regime, the
level of mineral nutrition and tillage [6].

Materials. The experience was laid in 2 areas of irrigated agriculture of the south and south-east
Kazakhstan in 2016-2018. The piedmont irrigated zone of the Kyrgyz Alatau (farm “Nurzhan”, district
Merken, Zhamby] region) on gray soils and the piedmont irrigated zone of Ili Alatau (demonstration site
of the Kazakh Research Institute of Agriculture and Plant Growing) on bright chestnut soils;

The soybean variety Lastochka, which belongs to the group of medium late (III group of ripeness),
was studied and it was approved for the use in Almaty, Zhambyl and South Kazakhstan regions.
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The following measures were taken to prepare the soil for sowing soybean: dump plowing to a depth
of 25-27 cm and pre-sowing treatment to a depth of 12-15 cm.

Direct sowing was done using a combination seeder Vence Tudo (Brazil), two-sided seeding method
50x20 cm, 3 seeding rates (400 thousand pcs/ha, 500 thousand pcs/ha, 600 thousand pcs/ha), 2 irrigation
methods (dripping and furrowing).

Results. The definition and assessment of the density of the foothill bright chestnut irrigated soil of
the Ili Alatau from the beginning of sowing and before the soybean harvest revealed that the indicators of
the bulk weight of 0-30 cm layer with dripping irrigation were less than with furrowing.

The volume mass of the dripping irrigation increased by 0.03 g/cm’® During the growing season,
while during furrow irrigation it increased from 1.21 g/cm’ from the beginning of the growing season to
1.32 g/cm’ by the end of the growing season, i.e. 11 g/cm’ (figure, table 1).

The study of soil density in two zones of irrigated agriculture

Table 1 — The change in the density of the foothill bright chestnut irrigated soil of the Ili Alatau (station of KazRIAPG) and
the Kyrgyz Alatau (station of farm “Nurzhan™) depending on plowing and irrigation methods, g/cm’ (average 2016-2018 years)

Ways The beginning of the growing season Middle of the growing season Before harvesting culture
of irrigation layer, cm bulk weight layer, cm | bulk weight layer, cm | bulk weight
The Ili Alatau (station of KazRIAPG)
0-10 1,16 0-10 1,17 0-10 1,19
Drip 10-20 1,20 10-20 1,22 10-20 1,25
watering 20-30 1,27 20-30 1,27 20-30 1,28
0-30 1,21 0-30 1,22 0-30 1,24
0-10 1,15 0-10 1,21 0-10 1,28
Furrow 10-20 1,22 10-20 1,28 10-20 1,32
watering 20-30 1,26 20-30 1,32 20-30 1,36
0-30 1,21 0-30 1,27 0-30 1,32
The Kyrgyz Alatau (station of farm “Nurzhan’)
0-10 1,14 0-10 1,16 0-10 1,19
Drip 10-20 1,20 10-20 1,23 10-20 1,25
watering 20-30 1,26 20-30 1,27 20-30 1,28
0-30 1,20 0-30 1,22 0-30 1,24
0-10 1,13 0-10 1,21 0-10 1,25
Furrow 10-20 1,21 10-20 1,27 10-20 1,31
watering 20-30 1,26 20-30 1,30 20-30 1,34
0-30 1,20 0-30 1,26 0-30 1,30
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A slight increase in the density of 0—30 cm of the soil layer was also observed with dripping irri-
gation from the beginning of the soybean vegetation period and before harvesting as compared with
furrowing irrigation on the piedmont bright chestnut irrigated soil of the Kyrgyz Alatau.

Thus, the studies conducted in the foothill bright-chestnut irrigated soils of the Ili and Kyrgyz Alatau
showed that dripping irrigation provided the creation of an optimal density of 0-30 cm layer, whereas in
the furrowing irrigation its size went beyond the optimal indicators by the end of the growing season.

The elements of productivity are the main indicators of the biological yield of plants. Their formation
depends on both genetic characteristics and external growth parameters. Irrigation methods had an impact
on all signs of productivity, starting from the height of the plant and ending with the mass of seeds from
the plant (table 2).

Table 2 — Comparative assessment of the productivity elements of soybean variety Lastochka,
depending on the seeding rate and irrigation method

Ways Seeding rate Height, Attachment height Seed weight Weight
of irrigation thousand pcs/ha cm of lower beans, cm per plant, g 1000 seeds, g

Kyrgyz Alatau “Nurzhan” farm

400 90,5 8,0 23,0 163,5

Drip watering 500 90,2 7.8 19,5 165,4

600 100,3 7.4 20,5 165,8

400 85,4 5,6 21,6 163,2

Furrow watering 500 90,3 10,6 19,7 167,8

600 105,6 9,5 15,4 165,4
Ili Alatau station (KazRIAPG)

. 400 90,5 12,2 28,0 164,5

Drip watering 500 952 12,8 24,5 166,4

600 105,3 12,4 25,5 166,8

400 90,4 10,6 26,6 164,2

Furrow watering 500 95,3 13,6 24,7 168,8

600 110,6 14,5 20,4 166,4

The height of the plants in the Kyrgyz Alatau of the variety Lastochka was formed depending on the
seeding rate and irrigation method in the range from 85.4 to 105.6 on dripping irrigation; moreover, the
highest indicator was formed in thickened sowing at a seeding rate of 600 thousand pcs/ha. The height
was higher under the conditions of the Ili Alatau. It was within 90.4-110.6 cm depending on the expe-
rience. The increased competition in the thickened sowing led to the stretching of the plants and their
subsequent lodging. The height of the plants was 85-95 cm in sparse crops with a seeding rate of 500 and
400 thousand plants/ha.

The height of the lower bean sticking plays a major role for plants in the mechanized soybean
harvest. the height of the lower bean sticking was within 7.4 -10.6 cm under the conditions of the Kyrgyz
Alatau. It was 10.6 to 14.5 cm under the conditions of the Ili Alatau. The high indicators of this feature
were characteristic of thickened crops as well as the height of the plant.

Seed productivity is determined by the mass of seeds per plant, so this indicator is the most important
economically valuable attribute of all crops. According to N. Korsakov, the number of beans per plant is
also a relative indicator when characterizing its productivity. It is used within samples with the same size
of seeds, since the mass of 1000 seeds and the number of seeds in a bean has a wide range of variation.
Therefore, in all other cases, an indicator of seed mass per plant is used determining the productivity of a
plant. The variety Lastochka has a seed mass from a plant with dripping irrigation ranging from 19.5 to
23.0 g; with furrowing irrigation from 15.4 to 21.6 g under the conditions of the Kirghiz Alatau. The mass
of seeds from one plant ranges from 24.5 to 28.0 g with dripping irrigation, and with furrowing irrigation
from 20.0 to 26.6 g under the conditions of the Ili Alatau. The highest indicators of seed mass from a plant
were formed at a seeding rate of 400 thousand seeds/ha with dripping irrigation.
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The variety Lastochka is a medium seed with a mass of 1000 seeds 155-165 g by seed size. Different
types of irrigation and seeding rates do not reveal significant differences on this basis. Sufficient moisture
supply leads to the formation of a complete seed loading and to the formation of a genetically pro-
grammed trait.

Productivity is the main indicator for assessing the effect of an external trait on a plant. The yield was
in the range of 45.2 to 51.6 c/ha with dripping irrigation depending on the seeding rate under the condi-
tions of the Kyrgyz Alatau and it was 48.2 to 54.6 c/ha under the conditions of the Ili Alatau. Moreover,
the highest yield was obtained at a seeding rate of 400 thousand seeds/ha (51.6 and 54.6 c/ha).

The yield was in the range of 38.6 to 43.6 c/ha with furrowing irrigation depending on the seeding
rate under Kyrgyz Alatau conditions, and it was from 42.3 to 46.6 c/ha under the conditions of the Ili
Alatau. A variant with a seeding rate of 400 thousand seeds/ha (table 3) was characterized by high yield
with this method of irrigation.

Table 3 — Comparative assessment of the soybean variety yield Lastochka,
depending on the seeding rate and irrigation method

Ways of irrigation Seedingprjst/eh;housand Ky}rliggiz ﬁlllztau ;liieiili;ﬁz
400 51,6 54,6
Drip watering 500 48,6 51,6
600 45,2 48,2
400 43,6 46,6
Furrow watering 500 39,3 42,3
600 38,6 43,6

Conclusion. Drip irrigation, compared to furrow irrigation, is a positive effect on the signs of
productivity and ultimately on the yield by a water-saving irrigation method due to the even supply of
water to the roots of plants. Intra varietal competition occurs in the thickened crops with a seeding rate of
600 thousand plants/ha, thus plants are stretched and become prone to lodging, fewer beans are formed on
them and, as a result, the yield is reduced. Optimal conditions are formed to achieve maximum yield with
sparse sowing with a seeding rate of 400 thousand plants/ha.

P. Ennazapkeisel’, C. b. Kenen6aes', C. B. Jluzopenxo’

'Kasak yiITThIK arpapiibik yHHBepcuTeT, AnmaThl, Kasakcran,
*Kazak eriHIIimiK %oHe oCiMIIK IapyalIbUIbiFbl FBUIBIMH 3¢PTTEY HHCTHTYTHI,
Anmatsl 00mbIcH, Kazakcran

KA3AKCTAHHBIH OHTYCTIK KOHE OHTYCTIK-IIBIFBICBIHIA
CYAPMAJIBI AIMAKTA MAI BYPIHAKTBIH OCIPYITH
ATPOTEXHOJIOTMSUIBIK EPEKIITEJIKTEPI

AnnHotanus. Ka3akcTaHHBIH OHTYCTIIT MEH OHTYCTIK-IIBIFBICBIHIAFBl arPOJIKOJIOTHSIIBIK €Ki allMaKTa KapbIK-
NIeH CyapyMeH CaJIbICThIPFaH/a )KaHAPThUIATBIH Cy YHEPrHACHl HETi31HJE TaMIIBLIATHIN Cyapy Ke3iHae Mai Oypurak
JIaKbUTBIHBIH JlacTouka cOpTTH ©HIMIMEH Ocipy jKoHE arpoTeXHOJIOTHSICHIH )KaHE YII TYpJIi 9JlicTieH ceOy HopMatapbl
3eprrenini. lne sxkarmaiiblana TaMIIbUIaTHII cyapynaa Jlacrouka cOpTHIHBIH JkoFapsl eHimuutri 54,6 w/ra, Kelprei3
Anaraysl xxargaiierana 51,6 1/ ra Kypamisl.

Tyiiin ce3aep: cyapMaibl eTiHIIIIK, TAMIIBUIATHII Cyapy, Mail Oypiiak, ce0y HOpMackl, ce0y TeXHOIOTHSCHL,
OHIMILUTIK.
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AT'POTEXHOJIOTUMYECKHWE OCOBEHHOCTH BO3EJIBIBAHUSI CON
B OPOIIIAEMOM 30HE HA IOT'E U IOTO-BOCTOKE KA3AXCTAHA

AHHoOTanus. B 1ByX arposkoaoruueckux 30Hax rora u oro-Bocroka KazaxcraHa u3yueHa TEXHOJIOTHUS BO3JeE-
JIBIBAHUSI COM BBICOKONPOAYKTHBHOTO copra JlacTouka IpH KarelbHOM OpOIIEHHHM Ha OCHOBE BO30OHOBIISIEMOI
SHEPTHH BOJblI CPABHEHHU C OOPO3JIKOBBIM HOJHMBOM M 3 pa3iIMyHbIe HOPMBI BHICEBA. Y CTAHOBJICHBI BBICOKAsl YpO-
JKalHOCTPH com copTa JlacTouka Ha KaneIbHOM OpOIICHHHU B YCIOBHsIX Wnmiickoro coctaBmia 54,6 m/ra, B YCIOBHUSIX
Kupruzkoro Anaray - 51,6 w/ra npu ontumansHOi HopMe BbiceBa 400 ThIC.mT/Ta.

Ki1roueBble cj10Ba: oponraeMoe 3eMIIe/ieNIne, KareJIbHOe OPOIIEHHE, COsl, HOpMa BBICEBA, TEXHOJIOTHUS MOCEBaA,
YPOXKalHOCTb.
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