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Abstract. In the irrigation conditions of Azerbaijan, the cultivation of Glycine max in stubble
fields after harvesting the barley crop along with spring sowing is also economically very
important. Sowing in stubble fields makes it possible to obtain additional grain yield and fodder
from a single area, and to use reclamation facilities efficiently. At this time, the soil is provided with
organic matter for autumn planting, and at the same time salinization is prevented, soil erosion and
weed control issues are fully resolved. Cultivation of stubble field crops in large farms increases
the possibilities of more efficient use of labor force, irrigation networks, agricultural machinery and
equipment. During the conducted research, different results were obtained regarding the effect of
different irrigation regimes and fertilizer rates on soybean grain yield. The resulting productivity
depended on the plant coverage factor, leaf surface area, changes in wet and dry biomass.
The smallest indicator of the yield was 10.0 centners in the variant with soil moisture of 60% before
irrigation, and the highest indicator was 25.8 cwt/ha in the variant of the fertilizer rate calculated
when the soil moisture was 80%, which is the same as the yield obtained from the autumn sowing
of barley of the previous year (39 cwt/ha) together, it is equal to the yield of 67.9 cwt/ha from
1 hectare of land in one year.

Annomayus. B uppuUraniMoHHBIX YCIOBUAX A3epOaiikaHa BO3EIBIBAHUE COM HA CTEPHEBBIX
MOJISAX TIOCNe YOOpPKM ypokash sSUMEHSI Hapsay C BECEHHHM IIOCEBOM TaKKe HMEET OOJbIlIoe
X03stiicTBeHHOE 3HavyeHue. [loceB mo cTepHe MO3BOJSET MOJYYUTh C TIONMIANA JOTIOTHUTETHHBINA
ypoxail 3epHa M KOpPMOB, 3()(PEKTHBHO HCIOJIB30BaTh MEIHMOPATHBHBIC CpencTBa. B 3T0 Bpems
moyBa obOecreyeHa OPTraHUKOW AJii OCEHHHMX IMOCEBOB, MPHU 3TOM MPENOTBPAIIACTCS 3aCOJICHUE,
MOJTHOCTBHIO PEIIA0TCS BOIPOCHI 3PO3UU TMOYBBI M OOphOBI ¢ COpHsIKamMu. Bo3snenbiBanue
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CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYp Ha CTEPHE B KPYIHBIX XO3AHCTBaX YBEIUYMBAET BO3MOXHOCTHU
Oonee 3¢ dexTuBHOTO WCIIOTh30BaHUS paboueit CHJTBI, OpPOCUTETHHBIX ceTei,
CENIbCKOXO3SMICTBEHHBIX MAalMH W 000pyroBaHHA. B Xome mpoBeieHHBIX HCCIEAOBaHMN ObLTH
IIOJIyYEHBl Pa3HbIE PE3YJIbTaTbl OTHOCUTENBHO BIMSHUS PA3IUYHBIX PEKMMOB OpOILIEHUS U HOPM
yaoOpeHuii Ha ypoxkaitHOCTb 3epHa cou. [lonydueHHas npoJyKTUBHOCTh 3aBHcelNa oT kKo3dduimenrta
MOKPBITUSL PaCTEHUH, MJIOLIAN JIUCTOBOW MOBEPXHOCTH, U3MEHEHHS BIAXKHOW M CyXOW OHMOMAcCCHI.
Haumenpmmii nokasarens ypoxkaiiHocTH coctaBui 10,0 11 B BapuaHTe ¢ BIaXHOCTBIO 1ouBbI 60%
nepea TMOJIMBOM, a HauOONbIIMK TOKaszarens 25,8 1/ra B BapuaHTe HOPMBI yIOOpEeHHS,
pacCUMTaHHOW MpU BIAKHOCTH MOYBBI 80%, YTO COOTBETCTBYET KakK ypoO)Kail, IMOJTYYEHHBIA OT
OCEHHETo IoceBa siuMeHs mpensiaymero roga (39 1/ra), 4ro B COBOKYIHOCTH O3HadaeT
ypoxaitHocTs 67,9 1/ra ¢ 1 ra 3emiu B TO1I.

Keywords: diversification, moisture content, fertilizers, soil water regimes, crop performance.

Knrouesvie cnosa: nuBepcuuKaiusi, BIaroeMKOCTb, YIOOpPEHHS, BOJHBIM PEXHUM IIOYBHI,
MPOYKTUBHOCTD KYIIBTYP.

Recently, more attention has been paid to the cultivation of soybeans in Azerbaijan. Soybean
is a valuable plant that is used in many ways. Its grain contains 35-45% protein, 17-26% fat and
17.3-27% hydrocarbons. It is rich in useful minerals.

One of the most important issues is the development of animal husbandry, which is one of the
important fields of agriculture, and the elimination of protein deficiency in providing it with fodder.
Its green mass and stubble are widely used in fodder. 100 kg of soybean grass contains 47-54 feed
units, including 11.4-15.0 kg of digestible protein [1]. 85-90% of the beans are converted into feed
and vegetable oil. The fodder is used entirely for animal feed. The specific weight of soybean in
livestock nutrition is 18-20%, the value weight is 53-58%. In poultry farming, these indicators are
32-35% and 48-53%, respectively. For this purpose, in order to increase the productivity of the
soybean plant, cultivation technologies should be improved, taking into account its biological
characteristics [1, 8, 9].

In Azerbaijan, the temperature required for the cultivation of soybeans and obtaining a high
grain and green mass products is 1700-3200°C. The optimum temperature for seed germination
should be 20-22°C. Heat demand is greater during flowering and bean formation.

Along with spring sowings of soybean, it is also economically very profitable to cultivate
soybeans in stubble-field after harvesting barley. In irrigated lands, the sowing carried out in
stubble-field makes it possible to obtain additional grain and fodder from a single area, and to use
land-reclamation objects efficiently. At this time, the soil is supplied with organic matter, its
salinization is prevented, and the problems of wind erosion and weed control are completely solved.

Cultivation of crops carried out in stubble-field on large farms increases the possibility of
more efficient use of labor force, irrigation water, irrigation networks, agricultural machinery and
equipment. Also, it is necessary to mention the role of soybean in fodder production. Soybean fully
provides the feed with protein in animal husbandry. Therefore, in order to effectively use irrigated
land and strengthen the fodder base in the regions, it is considered very useful to cultivate soybeans
in the field. Meteorological conditions during the growing season are more favorable for soybean
that is cultivated in stubble-field than for spring planting [4].
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Material and methods

Taking into account the above, it is of great interest to study the effect of irrigation regimes
and mineral fertilizers on the development and productivity of soybeans cultivated in stubble-field
after harvesting barley under the irrigation conditions of Absheron. Such an experiment was carried
out in the irrigation conditions of Absheron, and vegetation irrigation was carried out when the soil
moisture in its calculation layer (0-60 cm, irrigation with furrow) was as much as 60%, 70% and
80% of the minimum moisture capacity [2, 5].

The soils of the experimental area belong to the gray-brown soil type and are medium and
light loam according to their mechanical composition. Nutrient availability is very low. The content
of total phosphorus, humus and total nitrogen is higher in the 0-20 cm layer than in the lower layers.
The amount of humus in the plow layer is 1.30-1.33%, total nitrogen is 0.088-0.98%. The amount
of volume mass in the 0-60 cm soil layer is 1.34 g/cm’, the minimum moisture content in the soil is
15.1% by dry weight. The soils of the experimental area have medium permeability [1, 7].

From the agrochemical and agrophysical indicators, it is seen that the studied Absheron soils
are soils of poor and medium fertility. Taking these into account, the recommended nutrient
fertilizer rates were NgoPsoKeo, and NogP20Kgs in the nutrient background calculated for 30 cwt/ha.

Results and their discussion

Optimal water regime and optimal mineral nutrients alone do not guarantee maximum yield.
In order to obtain a high yield from soybeans, it is also necessary to create optimal leaf surface and
optimal radiation regimes [2, 4]. The optimal leaf surface is such a leaf surface that at which plants
are fully supplied with gas exchange. According to various researchers, the optimal leaf surface of
agricultural plants, including soybean, varies between 2-7 m” [3-6].

The leaf surface (size) and the dynamics of its formation vary widely depending on external
factors (water regime, amount of mineral nutrients, FAR etc.) and cultivation conditions [7]. At the
beginning of vegetation — in the branching stage, the formation of the leaf surface is getting slow,
which is related to the development of the soybean root system. At this stage, the formation of the
leaf surface is 15-20% of the maximum amount during the vegetation period. Later, the growth of
the leaf surface intensifies, at the flowering stage it is 45-65% of its maximum amount during the
vegetation period [3, 5].

Table 1
CHANGES IN THE DEVELOPMENT STAGES OF THE LEAF SURFACE
OF THE SOYBEAN PLANT GROWN IN THE STUBBLE-FIELD DEPENDING
ON THE IRRIGATION REGIMES AND FERTILIZER RATES, THOUSAND m%ha
Irrigation regimes according to fertilizer rates, % Development stage of plants
fertilizer rate irrigation regime branching flowering bean ripening of
formation  the grain
The recommended (NgoPgsoKso) 60 10.3 28.0 325 27.1
70 12 38.0 43.1 38.7
80 15.3 49.2 52.7 48.7
The calculated (NgoP120Kgs) 60 10.5 33.9 38.1 32.9
70 13.1 45.9 52.3 48.0
80 16.0 61.1 67.3 63.8

The leaf surface area per hectare was less in the variant with the given fertilizer rates and
minimum soil moisture content of 60% compared to the variant with the minimum soil moisture
content of 80%. According to the average indicators, in the mentioned variant (the variant with the
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calculated fertilizer norm and minimum moisture content of 80% in the soil), the leaf surface area is
67.3 thousand m*/ha (Table 1).

The formation of the assimilation apparatus ends at the stage of bean formation in the variant
with the recommended fertilizer rates and the minimum moisture content of 60% in soybean grown
in the stubble-field. In the variant of the calculated fertilizer rates, the growth of the leaf surface
area was observed from the stage of bean formation to the middle of the stage of grain ripening
(Figure). Wet and dry biological mass also changed due to changes in leaf surface area depending
on fertilizer rates and irrigation regimes. In a number of studies, a directly proportional change of
biomass depending on the leaf surface area in crops is noted. B.P. Bedenko notes that as the leaf
surface grows, the yield of plants does not always increase; it increases up to a certain limit, and
then the growth stops completely [6].

Ripening of grain
Bean formation
Flowering
Branching

The calculated fertilizer rate

Ripening of grain
Bean formation
Flowering
Branching

The recommended fertilizer rate

0 50 100 150 200 250 300 350 400
m Irrigation regimes, % 80 Dry matter ® [rrigation regimes, % 80 Green mass
® [rrigation regimes, % 70 Dry matter = [rrigation regimes, % 70 Green mass
® [rrigation regimes, % 60 Dry matter ® [rrigation regimes, % 60 Green mass

Figure. Dynamics of accumulation of green mass and dry matter, cwt/ha

The results of the study show that the amount of dry matter collected in soybeans grown in
the stubble-field can be much higher when optimal conditions for the development of soybeans are
created in Absheron. So, the soil-climate conditions of Absheron have a positive effect on the
cultivation of soybeans in the stubble-field and are beneficial for the normal development of plants.

Green mass growth and dry matter accumulation indicators are given in the figure, depending
on the irrigation regimes and fertilizer rates in the soybean plant. Irrigation regimes and fertilizer
rates significantly affected the growth of above-ground mass of soybean plant. Before irrigation,
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when the soil moisture was 80%, the green mass of plants was 350.4 cwt/ha in the variant of the
calculated fertilizer norms, and 318.6 cwt/ha in the variant of the recommended fertilizer norms.
The smallest indicator was obtained when the soil moisture was 60% before irrigation. Among the
options shown at the flowering stage, the variation interval of green mass accumulation of plants
was 107.5-132.5 cwt/ha, depending on the fertilizer rates. The accumulation of green mass in plants
ends at the stage of grain ripening. Later, the green mass decreases due to the yellowing and
shedding of the leaves. The accumulation of dry matter in plants coincides with the maximum
growth of the leaf surface. In all variants, the maximum amount of dry matter was recorded at the
flowering stage. Up to the stage of grain ripening, dry matter was accumulated due to the increase
of the total mass of plants, and then due to the ripening of grain [1, 4].

The study of daily growth dynamics of dry matter in ontogenesis is also of great importance
in the formation of soybean plant. The characteristics of the daily growth of dry matter and its
dynamics during ontogenesis depend not only on the developmental stages of plants but also on
environmental factors, including soil fertility, water supply, temperature, sowing density, mineral
nutrition, etc. The daily increase of dry matter in the flowering stage, depending on the fertilizer
rates, is 0.40-0.53 g/day when the soil moisture is as much as 60% of the minimum moisture
capacity before irrigation; when it is 70%, it is 0.67-0.90 g/day; and when it is 80%, it is 0.93-1.36
g/day. The daily increase of dry matter in the stage of bean formation was less than the increase in
the flowering stage. Before irrigation, the daily increase of dry matter was 0.26-0.50 g in the variant
with the minimum moisture capacity from 60% to 80% and the recommended fertilizer rate, and
0.29-0.67 g when increasing the fertilizer rate. More dry matter was obtained at the stage of full
ripening of the grain.

From the above, it can be seen that the green mass and dry matter of the soybean cultivated in
the stubble-field were more accumulated in all irrigation regimes in the variant of the calculated
fertilizer norms than in the recommended variant. The amount of green mass and dry matter with
the same fertilizer rates was higher in the variant with the minimum moisture capacity of 80% in the
soil before irrigation. The effects of different irrigation regimes and fertilizer rates on soybean grain
yield were also different. Thus, the obtained productivity depended on the leaf surface area and the
change of wet and dry biomass. The smallest indicator of the yield before irrigation was 10 cents in
the variant with soil moisture of 60%, and the highest indicator, when the soil moisture was 80%,
was 28.9 cwt/ha in the variant of the calculated fertilizer rate and 25.8 cwt/ha in the variant of the
recommended fertilizer rate. The research and investigation of economic efficiency indicators in

soybean cultivation is also of great importance (Table 2).
Table 2
ECONOMIC INDICATORS OF SOYBEAN CULTIVATED IN STUBBLE-FIELD

Irrigation regimes according to fertilizer

tes. 0 = £ 0 5 “g — 0 =
rates, % > O L = = — o b= =

o8& E£f gEf 8% SB3E Zo
Fertilizer rates . o 3 = o O3 S
nregime = 8 L 2 O i

The recommended (NgoPsoKeo) 60 10.0 400 253.13 146.87 25.31 58.02

70 20.8 832 268.63 563.37 12.91 209.72

80 25.8 1032 287.23 74477 11.13 259.29

The calculated (NgoP120Kgs) 60 10.9 436 265.85 170.15 24.39 64.00

70 22.8 912 281.35 630.65 12.34 224.15

80 289 1156 299.95 856.05 10.38 285.40
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As can be seen from the table, the research conducted by us in the variant with soil moisture
from 60% to 80% of the minimum moisture capacity before irrigation, the level of profitability was
economically efficient by reducing the cost of 1 centner of the product at the recommended
fertilizer rate. However, the highest profitability was obtained at the calculated fertilizer rate and the
variant with soil moisture of 80%. In this variant, the cost of 1 centner of soybean grain was 10.38
manats, and the level of profitability was 285.40%. With the increase of soil moisture from 60% to
70% before irrigation, depending on the fertilizer rates, the profitability of soybean grown in the
stubble-field increased from 209.72% to 224.15%.

Among the variants we researched, the highest net income was obtained in the variant of
calculated fertilizer rate with soil moisture of 80% and was 856.05 manats per hectare.

Thus, by growing two grain crops in a year, the amount of food obtained from a single area
increases significantly, and the intensity of farming per hectare of irrigated land increases. At the
same time, weeding of crops reduces the cost of 1 centner of crops, the level of profitability and net
income per hectare increases.

Result

It was determined that it is possible to obtain high grain and green mass from soybeans
cultivated in the stubble-field of Absheron.

The amount of green mass and dry matter collected varies in direct proportion to the leaf
surface area, depending on fertilizer rates and irrigation regimes.

According to the results of the conducted research, it has been proven that it is more
economically efficient to obtain two crops in one year: the first — 39.0 cwt/ha from barley sown in
the fall of the previous year, and the second — 28.9 cwt/ha from soybeans cultivated in the field,
i.e. 67 from 1 ha of land per year, 9 cwt/ha crop was purchased.

According to the results of the conducted research, it has been proven that it is more
economically efficient to buy two crops in one year: the first — 39.0 cwt/ha from barley sown in
the autumn of the previous year; and the second — 28.9 cwt/ha from soybeans cultivated in the
stubble-field; totally 67.9 cwt/ha crops were obtained from 1 ha per year.
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