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Abstract. Data are presented on the amount of water-stable macroaggregates in the
0-30 cm and 30-50 cm soil layers depending on the irrigation regimes and methods of
winter wheat varieties Davr and Vekha under conditions of typical gray soils subject to
irrigation erosion (the slope is 1.5°) in the Fergana region
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AHHOTaUMA. [Ipusedenvt Oanuvie 0 KoIuuecmee 6000NPOYHLIX MAKPOApe2amos 6
cnosix nousvl 0-30 cm u 30-50 cm 6 3a8ucumocmu om pexrcumMos8 u cnocobos opouleHus
copmos o3umoul nutenuywvl /lasp u Bexa 6 yCcio8usix munuiHbvix cepo3zémos, no08ePHCEHHbIX
uppueayuorHotl 3po3uu (ykion cocmasnsiem 1,5°) 6 @epeanckoii ooracmu.

KuroueBblie ciioBa. Tunuynvie cepo3émol, uppueayuoHHas 2po3us, 03UMds nuleHuyd,
copma Jlasp u Bexa, pedxcum opowenus, noaue no 6oposzoam, eudKui wiiaue (uiu: eubkas
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mpyba), cnocobvl OopouieHus, HA4ai0 Ce30Hd, KOHeY Ce30Hd, CIO0U NOUBbI, KOIUUECHBO

8000NPOUHBIX MAKPOA2Pe2aAmo8.

1. INTRODUCTION

In accordance with the tasks set out in Decree No. PF-5742 of the President of the
Republic of Uzbekistan dated June 17, 2019 On the Efficient Use of Land and Water
Resources in Agriculture Resolution No. PQ-4499 dated October 25, 2019 On Measures to
Expand the Mechanisms for Encouraging the Introduction of Water-Saving Technologies in
Agriculture, and Decree No. PQ-4575 dated January 28, 2020 On Approving the Strategy
for the Development of Agriculture of the Republic of Uzbekistan for 2020-2030, a number
of measures are being implemented to increase the productivity of agricultural crops and
soil fertility, ensure efficient use of land, water, fertilizers and other resources, and introduce
advanced agrotechnologies®.

Today, in the agrotechnological system for growing agricultural crops in our republic,
high results are being achieved through the use of water- and resource-saving technologies
in irrigation and fertilization with local and mineral fertilizers. In particular, in recent years,
irrigation methods such as drip irrigation, sprinkler irrigation, furrow irrigation with
polyethylene film mulching between rows, and the distribution of irrigation water to
furrows through flexible artificial pipes have created opportunities for water saving. In this
regard, it is considered appropriate to expand the scope of scientific research on irrigating
spring cereal crops by using flexible artificial pipes for furrow irrigation, in order to make
efficient use of available water resources in our republic.

2 Materials and Methods.

From this point of view, scientific research on developing irrigation regimes for
cultivating winter wheat varieties Davr and Vekha was carried out in the field areas of the
Gulshan Yangi Bog massif in Fergana district, Fergana region, during 2021-2024, under
conditions of typical gray soils affected by irrigation erosion. The slope of the field is 1.5
degrees, and the groundwater level is at a depth of 8-10 meters. The experiment consisted
of 8 variants, with 4 replications, arranged in 1 tier. Each plot is 100 m long and 4.8 m wide.
Each variant consists of 8 rows, with an area of 480 m?, and the calculated (record) area is
240 m2. The field experiments were conducted according to the methods described in the
sources Methods of Conducting Field Experiments [1] and Methods of Agrochemical,
Agrophysical, and Microbiological Research in lIrrigated Cotton-Growing Regions [2; p.
124]. The experimental design is presented in Table 1.

It is known that the irrigation methods and regimes for winter wheat, along with the
agrophysical properties of the soil such as bulk density and porosity, are also influenced by
its granularity (structure). Every agrotechnical practice carried out in the field during crop
cultivation (crop types, tillage, application of mineral and local fertilizers, irrigation
methods, regimes, and others) affects the soil's granularity.

1. Decree No. PF-5853 of the President of the Republic of Uzbekistan dated October
23, 2019 'On Approving the Strategy for the Development of the Republic of Uzbekistan for
2020-2030
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Table 1
Experiment scheme
Variant or v\\//\rl1len;t rriaation method Pre-irrigation soil
number L. g moisture, % of LFMC
varieties

1 = —

urrc_)w |rr_|gat|on 60-70-60
2 Davr Flexible pipe
3 Furrgw |rr_|gat|on 20-75-70
4 Flexible pipe
5 Furrow irrigation

n A 60-70-60

6 Vekh Flexible pipe
7 a F irrigati

urrgw |rr_|gat|on 20-75-70
8 Flexible pipe

Furthermore, under the influence of humus and mineral nutrients on the soil particles,
a granular (structured) state is formed in the soil.

The granular characteristics of the soil create conditions for positive changes in its
water, air, thermal, and nutrient regimes, as well as for the intensification of microbiological
processes.

According to data from Munyanziza et al. [3; pp. 77-85] and Lupwayi et al. [4; pp.
251-261], soil granularity (structure) affects the movement of soil water. It protects soil
nutrients from being washed away by erosion and prevents a decline in crop yields.

Chan et al. [5; pp. 325-334] note that a decrease in soil granularity is a form of soil
degradation.

3 Results and Discussion

According to the results obtained in 2021-2022, for the winter wheat variety Davr
under furrow irrigation in Variant 1, where pre-irrigation soil moisture relative to field
capacity (FC) was maintained at 60-70-60%, the amount of water-resistant macroaggregates
in the 0-30 cm and 30-50 cm soil layers at the beginning of the season was 20.0% and
12.2%, respectively. By the end of the season, these values decreased to 10.8% and 8.4% in
the respective soil layers, showing a reduction of 9.2% and 3.7% compared to the beginning
of the season. When comparing these data with Variant 2, which had the same irrigation
regime but a different irrigation method — namely irrigation through a flexible pipe — by
the end of the season the amount of water-resistant macroaggregates in the 0—30 cm and 30—
50 cm soil layers amounted to 11.4% and 8.7%, respectively. Thus, due to irrigation of
winter wheat using a flexible pipe, the macroaggregate content was found to be 0.6% and
0.3% higher, respectively, compared to Variant 1 (Table 2).

144



International Multidisciplinary Research in Academic Science (IMRAS)

Volume. 9, Issue 06, June (2026)

Table 2
Change in zoil structure depending on irrigation methods and regimes of winter wheat, %
Pra- Nagr 2021 Yagr 2022 Yaar 2023
- Wintsr _— irrigation i at the at tha at the
Yorigmt| oy | oistin soil lffﬂaﬁ beginnin| 1% | beginning| %1% | beginning| 2122
Mm- wariatia mﬂi mn{stuf:_l: % cm of tha - tha of tha b tha of the b tha
of LFMC s2a50m 3 52a50m - 528500 3
s2ason s2ason s2ason
1 Furrow 0-30 200 108 195 107 18,4 11,5
irrigation §0-70-g0 | 30-30 12,1 5.4 11.6 8.9 10,6 101
- Flexible pips 0-30 199 114 19.2 11,0 18,0 133
- irrigation 30-50 11,5 8.7 10,1 9.3 11,1 10,2
2 Vakhs Fucroxw: 0-30 198 139 189 135 18,1 141
B irriation 10-75-70 30-30 123 11,1 12.1 109 11,6 102
4 Flaxibla pipa 0-30 200 14 8 183 139 20.1 14 8
irrigation 30-30 129 11,3 12.1 11.1 11,1 10,8
z Furrow 0-30 19.8 103 19.7 102 18,1 112
} irriation §0-70-60 30-50 124 8.2 113 8.6 121 103
p Vel Flaxibla pipa 0-30 19 8 110 191 108 193 13.1
Vakha izrigation 30-30 113 8.4 104 9.1 10,8 101
- Furrow 0-30 20,0 13,1 18,6 12,0 19,3 11,9
) irrieation 70-75-70 30-50 132 9.9 114 0.8 114 10,2
g Flzxiblz pipz 0-30 200 139 18,8 2, 19.9 12.1
irrieation 30-30 132 10.2 11.6 103 11.2 10.5

In Variant 3, where the winter wheat variety Davr was irrigated by furrow irrigation
with pre-irrigation soil moisture relative to field capacity (FC) at 70-75-70%, the amount of
water-resistant macroaggregates in the topsoil and subsoil layers at the end of the season
was 13.9% and 11.1%, respectively. Comparing these values with Variant 1, it was found
that due to the change in the irrigation regime, the amount of water-resistant
macroaggregates at the end of the season was higher by 3.3% and 2.8% in the respective
soil layers.

In Variant 4 of the experiment, where the winter wheat variety Davr was irrigated via a
flexible pipe with pre-irrigation soil moisture relative to field capacity (FC) at 70-75-70%,
the amount of macroaggregates in the 0-30 cm and 30-50 cm soil layers at the beginning of
the season was 20.0% and 12.9%, respectively. By the end of the season, these values were
14.2% and 11.4%, respectively. Compared to Variant 3, due to irrigation through a flexible
pipe, the macroaggregate content at the end of the season was observed to be higher by
0.9% and 0.4% in the respective soil layers.

In Variant 5, where the winter wheat variety Vekha was irrigated by furrow irrigation
with pre-irrigation soil moisture relative to field capacity (FC) at 60-70-60%, the amount of
water-resistant macroaggregates in the 0-30 cm and 30-50 cm soil layers at the beginning
and end of the season was 19.8-10.3% and 10.3-8.2%, respectively. Compared to Variant 1,
where the Davr variety was cultivated, at the end of the season the amount of water-resistant
macroaggregates was lower by 0.5% and 0.2% in the respective soil layers, and compared to
Variant 6 (irrigated via a flexible pipe), it was lower by 0.7% and 0.2%.

In Variant 7, where the winter wheat variety Vekha was irrigated by furrow irrigation
with pre-irrigation soil moisture relative to field capacity (FC) at 70-75-70%, the amount of
water-resistant macroaggregates in the 0—-30 cm and 30-50 cm soil layers at the beginning
and end of the season was 20.1-13.2% and 13.1-9.9%, respectively. A decrease of 6.9%
and 3.3%, respectively, was observed compared to the beginning of the season. Comparing
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these data with Variant 8, it was found that due to the irrigation method, the amount of

water-resistant macroaggregates at the end of the season was higher by 0.8% and 0.3% in
the 0—30 cm and 30-50 cm soil layers, respectively.

In the experiment, relatively favorable indicators were observed in Variant 4, where
the winter wheat variety Davr was irrigated via a flexible pipe with pre-irrigation soil
moisture relative to field capacity (FC) at 70-75-70%. The amount of water-resistant
macroaggregates at the beginning of the season in the 0-30 cm and 30-50 cm soil layers
was 20.0% and 12.9%, respectively, and at the end of the season — 14.8% and 11.5%,
respectively. Thus, a decrease of 5.2% and 1.4%, respectively, was found compared to the
beginning of the season.

The patterns noted above were also observed in the scientific data obtained from the
research in 2022 and 2023.

4 CONCLUSION

Thus, under conditions of typical gray soils affected by irrigation erosion (with a slope
of 1.5°), it was determined that the preservation of water-resistant macroaggregates in the
soil depends on the winter wheat varieties, their irrigation regime, and irrigation methods.
Furthermore, when the Davr variety of winter wheat is irrigated via a flexible pipe with pre-
irrigation soil moisture relative to field capacity (FC) at 70-75-70%, the amount of water-
resistant macroaggregates in the soil is relatively maintained by the end of the season.
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