THE INFLUENCE OF PRECEDING CROPS ON SOIL AGROPHYSICAL
PROPERTIES

Ismailov Uzagbay Embergenovich
Doctor of Agricultural Sciences, Professor, Karakalpakstan Institute of Agriculture
and Agrotechnologies
Elemesova Nargiza Isataevna
Researcher

Abstract. The soils of the Republic of Karakalpakstan are characterized by low
fertility and salinity. Due to the low content of organic matter in such soils, they tend to
be compacted, which makes the growth and development of plant root systems difficult.
The study examined the effects of previous crops and green manure (siderate) crops, as
well as organic and non-traditional fertilizers, on soil bulk density.
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Introduction. The agrophysical properties of soil are among the main indicators of
its fertility. Even if the soil is fertile, if its bulk density is high, the plant root system
cannot develop well, meaning that the plants cannot efficiently utilize nutrients.
According to scientific research, one of the most effective ways to improve soil bulk
density is through the use of organic fertilizers and green manure (siderate) crops.

Using green manure is effective in enriching the organic fraction of the soil. Green
manure prepared from leguminous crops enriches the soil with nitrogen and organic
matter. Green manure also improves the physical properties of the soil. The amount of
aggregates larger than 0.25 mm increases by 3—7% in loamy soils and by 4-9% in heavy
soils. As a result, the temperature in the soil layer where plant roots spread increases by
2°C—4°C, the number of microorganisms multiplies 10—17 times, and their activity is
maintained at a maximum level for 45-50 days.

Methods of the experiment. Eight experimental variants were studied. The control
variant involved continuous sowing of winter wheat (Variant 1). Variants 2, 3, and 4
involved the cultivation of mung bean, sesame, and maize, followed by winter wheat.
Variant 5 included mung bean for grain + 2 t/ha glauconite + winter wheat. Variant 6
included mung bean for grain + 10 t/ha manure + 2 t/ha glauconite + winter wheat.
Variant 7 included mung bean for grain + 20 t/ha manure + 2 t/ha glauconite + winter
wheat. Variant 8 involved mung bean as an intermediate crop + 20 t/ha manure + 2 t/ha
glauconite + winter wheat. The effects of these methods on soil fertility were studied.

Results of the research.



In the spring of 2022, the average soil bulk density in the 0-30 cm layer varied by
experimental variant from 1.34 to 1.38 g/cm?. In the control variant, it was 1.38 g/cm?;
in Variants 2, 3, and 4, where mung bean, sesame, and maize were grown followed by
winter wheat, it was 1.37 g/cm?; in Variant 5, with mung bean for grain + 2 t/ha
glauconite + winter wheat, it was 1.36 g/cm?; in Variant 7, with mung bean for grain +
10 t/ha manure + 2 t/ha glauconite + winter wheat, it was 1.35 g/cm?; and in Variant 8,
with mung bean as an intermediate crop + 20 t/ha manure + 2 t/ha glauconite + winter
wheat, it was 1.34 g/cm?. In Variants 5, 6, 7, and 8, soil bulk density was 0.02—0.04
g/cm? lower than in the control variant.

By autumn, soil bulk density reached 1.45 g/cm? in Variant 1, 1.39-1.41 g/cm? in
Variants 2, 3, and 4, 1.39 g/cm? in Variants 5 and 6, and 1.37 and 1.36 g/cm? in Variants
7 and 8, respectively. Soil compaction from spring to autumn in the control variant was
0.07 g/cm?; in Variants 2, 3, and 4, it was 0.02—-0.03 g/cm?; in Variants 5 and 6, 0.03
g/cm?; and in Variants 7 and 8, 0.02 g/cm?. In Variants 5, 6, 7, and 8, soil compaction
in the 0-30 cm layer was 0.06, 0.06, 0.08, and 0.09 g/cm? lower, respectively, compared
to the control.

Conclusions. To improve the fertility of low-fertility soils in the Republic of
Karakalpakstan, crop rotation is recommended. Specifically, using a 1:1:2 system of
cotton : grain : grain, and planting a previous crop of mung bean for grain + intermediate
crop (mung bean) + 20 t/ha manure + 2 t/ha glauconite + winter wheat before winter
wheat is considered the most effective approach.
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