broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 8. Ne10. 2022
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/83

UDC 631.582 https://doi.org/10.33619/2414-2948/83/18
AGRIS FO1

CROP YIELD INDICATORS WITH CROP ROTATION OF SOYBEANS,
WINTER WHEAT, BARLEY AND CORN

©Mammadova P., Ph.D., Azerbaijan Sciences Research Institute of Agriculture,
Baku, Azerbaijan, zahid.mustafayev67@mail.ru

MOKA3ATEJH YPOXKAMHOCTHU ITPU CEBOOBEOPOTE COM,
O3UMOM MIIEHAIBL, AYMEHA U KYKYPY3bI

©Mameoosa I1. M., kano. c.-x. Hayk, A3epOauioHCaAHCKULl HAYUHO-UCCIE008AMENbCKUL UHCHUNTYM
semnedenus, 2. baxy, Azepoatiodcan, zahid. mustafayev67@mail.ru

Abstract. The article provides comparative results of crop rotation and continuous cropping
based on the diversification of soybean, winter wheat, barley and corn crops in 2018-2020. During
crop rotation, significant results were obtained in the effective use by other plants of organic
substances created in the soil by the root mass of one plant and plant residues. Thus, according to
the results of the study, depending on the crops, the formation of green mass and dry biomass of
soybeans and corn differed in development phases.

Annomayusa. B cratbe NAlOTCA CpaBHUTEIBHBIE PE3YJIbTaThl CEBOOOOpPOTa M JIMTENBHON
KYJIBTYpbl Ha OCHOBE TUBEPCH(UKAIIMU TTOCEBOB COM, O3UMOI MIICHHIBI, SYMEHS U KYKYpY3bl B
2018-2020 rogax. ITpu ceBooGOpoTE OBUIM MOJIYUYEHBI 3HAYUTEIbHBIE PE3YIIBTAThl B 3 (PEeKTUBHOM
WCTIOJIB30BAaHUH JPYTUMH PACTEHUSIMH OPraHMYECKHX BEIIECTB, CO3JAHHBIX B TOYBE KOPHEBOH
Maccoll OIHOrO pPAcTeHUs] M PACTHTEIBHBIMH OCTarkaMH. TakuM o00pa3oM, IO pe3yJibTaram
UCCJICJIOBAaHUS B 3aBUCUMOCTH OT IOCEBOB (DOPMHUPOBAHKE 3€JICHOM MAcChl U CyXOl OMOMAacChl COU
Y KYKypy3bl pa3iiUdaInch mo (azaM pa3BUTHSI.
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The President of the Republic of Azerbaijan signed a decree approving the “National Strategy
for the Protection and Sustainable Use of Biological Diversity in the Republic of Azerbaijan for
2017-2020” in accordance with the sixth article of the United Nations Convention on Biological
Diversity. The main goal of the National Strategy is to implement measures for the protection of
natural resources and the efficient use of genetic resources, the protection of biological diversity
and its transfer to future generations, the regulation of the ecological balance and the transition to a
“green economy”’. One of the main directions of the National Strategy is the widespread use of crop
rotation schemes and other effective agrotechnical measures for cultivation, taking into account the
soil and climatic conditions in the regions and the adoption of the necessary measures for the
cultivation of traditional crops. In each farm, crop rotation is organized in accordance with the size
of the field, the characteristics of the planted plants, and the soil and climatic conditions of the area
where crop rotation is applied [2].
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In the regions of the country engaged in the production of grain, it is important to include
fodder crops in the crop rotation without compromising the specific gravity of this plant. This
includes the creation of biological diversity and the creation of a forage base in accordance with the
current needs of animal husbandry, taking into account the specifics of natural and economic zones.
Proper crop rotation on arable land improves phytosanitary conditions and minimizes diseases and
pests. Soy is of great importance in agriculture as a nitrogen storage and a valuable precursor for
crops. Soybean accumulates 100 kg of biological nitrogen per hectare. With the right choice of
place in the crop rotation, fewer weeds will form on the field the next time you plant it. Therefore,
when sowing cotton and grain crops after this crop, the yield per hectare increases significantly [1,
3, 4].

Taking into account the requirements of the state, in 2018-2020, research work was carried
out in two regions to develop crop rotation schemes to protect soil and increase yields from a single
plot based on the diversification of soybeans, winter wheat, barley and corn.

Materials and Methods

The survey was carried out in triplicate, the area of each site was 120 m®. The crop rotation
system, which restores soil fertility, was carried out according to the following schemes.

L. In gray-brown and medium clay soils of the Apsheron subsidiary experimental farm of the
Research Institute of Agriculture:

1. Crop rotation: alternation of soybeans, winter wheat and corn;

2. Permanent planting: permanent planting of soybean, winter wheat and corn.

II. On light chestnut soil with a humus content of 2.0-2.5%, and on medium clay soils in
terms of mechanical composition in the territory of the Tartarskaya ZOS:

1. Crop rotation: alternation of soybeans, winter wheat, corn and barley;

2. Permanent planting: permanent planting of soybeans, winter wheat, corn and barley.

Observations and agrotechnical measures were carried out in accordance with the
recommendations for the cultivation of crops in short-rotation crop rotations and permanent crops
of grain and inter-row crops under irrigation [2].

In March, 90 kg of nitrogen fertilizer was applied per hectare of soil for wheat and barley,
150 kg for corn at the 3-5 leaf stage, 45 kg for soybeans before branching and 45 kg during the
formation of beans.

Results and Its Discussion

One of the most important issues is the development of the main direction of agriculture -
animal husbandry, providing it with green fodder and dry grass. In fodder production, green mass,
grain and soybean straw are used. Soy grain and grass flour is also used as a highly effective
ingredient in the poultry industry. To determine the effect of crops on the harvest of surface green
and dry biomass of soybean and corn, 10 plants were cut from the root collar from the first and third
repetitions at different stages of development, weighed, then dried in the open air and re-weighed.
According to the results of the study, the formation of green and dry biomass of soybeans and corn
at different stages of development, depending on the crops, was different (Table 1).

In the Apsheron Subsidiary Experimental Farm, an increase in soybean green mass in the
branching phase by 3.2 g, in the flowering phase by 8.0 g, in the bean formation phase by 7.6 g and
grain formation by 4.7 g in the crop rotation was determined compared to permanent sowing.
According to the data in the Tartarskaya AIA, 2.9 was determined; 9.1; 8.7 and 6.8 g green mass
product. Over the years of research, the highest yield of green mass of corn was obtained in the
phase of milky-wax ripening, which amounted to 49.0 centners per hectare in the Apsheron
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subsidiary experimental farm and 50.6 centners per hectare in the Tartarskaya AIA in crop rotation
compared to permanent sowing.

INFLUENCE OF CROP ROTATION AND PERMANENT SOWING ON THE DYNAMICS OF

Table 1

ACCUMULATION OF GREEN AND DRY BIOMASS BY PHASES OF PLANT DEVELOPMENT,
IN GRAMS (average of 10 crops)

Crop rotation Stages of development Apsheron Tartarskaya ZOS
subsidiary experimental farm
Permanent sowing Crop rotation Permanent Crop rotation
sowing
Green Dry Green Dry Green Dry Green Dry
mass mass mass mass mass mass mass  mass
Soya
Branching 29.6 5.4 26.4 4.7 30.5 55 27.6 5.0
Flowering 87.1 18.9 79.1 17.2 91.4 19.9 82.3 17.8
Bean production 101.8 25.9 94.2 22.4 106.7 27.4 98.0 25.1
Grain formation 98.0 325 93.3 311 102.8 34.0 96.0 32.0
Corn
7-8 leaves 328.0 59.6 300.9 54.2 357.0 64.9 3220 585
Basting 852.8 185.3 775.5 172.8 927.8 201.7 883.0 1804
Cob stalk formation 963.6 247.1 860.2 200.7 1021.0 252.0 920.1 2358
Milk-wax maturation 1067.0  355.2 978.8 326.5 1109.1  388.0 1017.0 339.0

The impact of crop rotations on fertility elements at the end of the growing season, providing
biological diversity in these regions, is presented in Table 2.

Table 2
STRUCTURAL ELEMENTS OF PLANTS IN CROP ROTATION
AND PERMANENT CROPS BY REGION (average for 2018-2020)
Structural elements
Soybean Winter wheat Corn Barley
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As can be seen from the table, certain differences in the structural elements of plants were
obtained depending on the crops in both studied regions. Thus, in the Apsheron Experimental Farm,
the number of grains per soybean in crop rotation and permanent crops is 45.6 and 41.6 pieces, the
number of grains per plant is 106.3 and 97.3 pieces, the weight of grain per plant is 12.5 and 11.3 g,
the weight of 1000 grains is 118.4 and 111.0 g, at the Tartar Zonal Experimental Station 52.5 and
48.2 pieces; 128.0 and 115.7 pieces; 13.9 and 12.6 g; 110.3 and 107.1 g respectively.

The number of ears of winter wheat per square meter in the Apsheron Subsidiary
Experimental Farm, depending on the crops, is 270.4 and 250.0 pieces, the length of the ear is 9.1
and 8.5 cm, the weight of grain from one ear is 1.62 and 1.51 g, the weight of grain from the Ist
sheaf is 420.4 and 387.9 g, the weight of 1000 grains is 41.8 and 38.7 g, at the Tartarskaya ZOS
291.8 and 270.7 pieces; 9.7 and 9.0 cm; 1.83 and 1.67 g; 529.0 and 490.0 g; 40.9 and 37.5 g
respectively.

The number of ears of barley per square meter at the Tartarskaya ZOS, depending on the
crops, was 242.7-224.4 pieces, the length of the ear was 10.2-10.0 cm, the weight of grain from one
ear was 1.77-1.61 g, the weight grains from the 1st sheaf 419.0-387.1, weight of 1000 grains 41.4-
384 g.

The structural elements of corn also differed depending on the crops in both regions. The
number of cobs per plant, the length and diameter of the cob, the weight of the cob and the weight
of grain per ear were higher in the crop rotation.

Depending on the influence of natural factors and the composition of fertilizers, the role of
elements accumulated in the surface and underground organs of plants entering the soil in the
formation of soil fertility should be emphasized. The balance of nutrients of biological nitrogen and
mineral fertilizers in the nutrition of crops provides a balance in the environment [5].

From the results of the study, it is clear that crop rotation plays an important role in the
efficient use of organic matter (created in the soil by root mass and plant residues) under other
plants (Figure 1, 2).
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Figure 1. In the Apsheron subsidiary experimental farm in crop rotation and permanent crops, root-
straw residues of plants at a depth of 0-40 cm and yield, cwt/ha

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 149



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 8. Ne10. 2022
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/83

70 ¢
60 -
50 -
40 -
30 -
20 -
10 A

AN

ANANRAERERNY

c/ha

B crop rotation

]\m\w S
Tl
(HTHHIIE
I
]

B permanent sowing

root mass
grain harvest
root mass
grain harvest
root mass
grain harvest
root mass
grain harvest

&

sy Winter wheat Corn Barley

Figure 2. On the Tartarskaya AIA in crop rotation and permanent crops, root-straw plant residues at a
depth of 0-40 cm and yield, cwt/ha.

In the crop rotation at the Apsheron Experimental Farm after corn, root-straw residues and
soybean yields per hectare were 29.7 and 26.5 cwt, winter wheat after soybeans 48.8 and 40.4 cwt,
corn after wheat 56.1 and 68.4 cwt, at the Tartar Zonal Experimental Station 31.5 and 26.3 cwt,
winter wheat 53.5 and 48.1 cwt, barley 40.6 and 37.9 cwt, corn 65.7 and 74.6 cwt, respectively.

As can be seen from the figures, in both regions, root-straw residues and the yield of crops
grown in crop rotation were higher than in permanent crops.

In order to preserve soil fertility and achieve high environmental sustainability of agricultural
crops grown in the same area, it is necessary to strictly observe the creation of effective biological
diversity and irrigated agriculture in the crop rotation system. This is one of the important
conditions for obtaining high crop yields in sustainable agriculture and achieving crop
diversification.
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