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IRRIGATION OF COTTON BY SUB-IRRIGATION METHOD

https://doi.org/10.5281/zenodo.18514773

Tyxrames b.b.
Tawl'AY

Annotation.

In recent years, Uzbekistan has experienced a certain deficit of irrigation
water, which can largely be compensated by utilizing return, drainage, and
underground waters. In the second and third variants, irrigation amounted to 900
m?/ha, while during cotton ripening it was 800 m3/ha. In these studied cases, the
total irrigation norm was 2400 m3/ha. Cotton yield in the first variant was 31.0
¢/ha, in the second variant 29.8 c¢/ha, and in the third variant 28.7 ¢/ ha.
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AHHOTanMs

30Byp-KOJUIEKTOp CYBJIApMHM OJAMHM TyCcuO yHOaH cyOuppuranms
Makcaguza cyropuil pgomsap6. Fyszamm 1-3 cyropuim sraThaH, 2-CyFOPWMII
cyOuppuraums ycyanga aMaira ommupwiraHga 29,8 11/ra. Ba HUXOSAT YUMHYU
BapmaHTaa 1 cyB sraThaH 2-3 cyropullulap CyOuppuramys yCcyiamaa yTKaswIraHaa
28,7 11/ Ta mmaxTa XOCVJIV OJIVIHJIN.

Kammmr cy3map:cyOuppurarins, CyFOpuIILFy3a,BapyaH, Ty IIPOK,BereTals,

30BYp.

AHHOTanMA

B mocitenHmMe rompl B Y30eKwmcTaHe BBI3BIIO ONpeneleHHbIT aedUIUT B
IIOJINBHOWM BOJle, BOCHOJIHUTH KOTOPBIVI B 3HAUMTEJIbHOV Mepe MOXXHO 3a CuUeT
IIpVBJIeYeHNsI Ha OpOllIeHVe BO3BpPaTHBIX, APeHaXHBIX W IOJ3eMHBIX BO/.
ITosimBHAst Ha BTOpOM U TpeTelt BapuaHTe cocTaBwi 1o 900m3/ra, ipu co3peBaHme
xjrormyaTHUKa oHO coctaBwl 800 m3/ra.B sTmx ciiywyax HaMm — M3ydaeMbIX
BapMaHTax opocuTeilbHass HopMma coctaBwi 2400 wm3/ra. VYpoxamHOCTb
XJIOITYaTHMKA Ha IlepBoM BapmaHTe cocTaBwi-31,0 11/ra,Bo BTOpOoM BapmaHTe-29,8
11/Ta,Ha TpeToM BapmaHTe-28,7 11/Ta.

KiroueBble cj10Ba

cyOupwurarniys, opoIeHs, XJIOIYaTHIK. BapMaHT, II04YBa, BereTally, JpeHax.
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Relevance of the Topic: It is known that in many countries of the world with
arid climates and insufficient surface water resources, underground water is widely
used for irrigating agricultural crops. In recent years, Uzbekistan has faced a certain
deficit of irrigation water, which can largely be compensated by utilizing return,
drainage, and underground waters. The search for additional sources of irrigation,
with the continuous expansion of irrigated areas, represents an important task.
When a water intake dam is created, the level of drainage water rises, and with
good soil capillarity, water moves through capillary flows, moistening the
calculated soil layer. In light and medium-textured soils, it noticeably advances,
moistening the required layer. Irrigation in years with limited water supply by this
method has been termed sub-irrigation. In sub-irrigation, the mineralization of
drainage water should not exceed 1.5-3.0 g/1. With high mineralization of drainage
water, cotton irrigation is alternated with fresh water. Sub-irrigation of cotton and
alternating it with fresh water significantly reduces the number and rate of
irrigations, as well as prevents the loss of mineral fertilizers, including nitrogen.
Irrigation of cotton during the vegetation period by this method considerably saves
fresh water in years with limited water supply (1,3).

Conditions of the Experiment:

This study was conducted at the training farm of Tashkent State Agrarian
University (TashGAU) in the Middle Chirchik district of Tashkent region. The
object of research was the zoned medium-fiber cotton variety Namangan-77. The
soil is hydromorphic, with groundwater occurring at a depth of 1.5-2.0 m. Water
measurements were carried out using a Cippolette weir (50 cm).

Scheme of the Field Experiment:

Irrigation Methods Irrigation Norm
Variant 1 (Control) moisture deficit in the 0-70 cm soil
layer
Variant 2 1-3 furrow irrigation moisture deficit in the 0-70 cm soil
with fresh water, 2 - sub-irrigation; layer
Variant 3 1 furrow irrigation moisture deficit in the 0-70 cm soil
with fresh water, 2-3 sub-irrigation; | layer

Research Results:

In the first variant (control), cotton irrigation was carried out according to the
method adopted in the farm. In this case, pre-irrigation soil moisture was not taken
into account. In the second and third variants, vegetative irrigations were
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conducted based on the moisture deficit in the active soil layer, ranging from 70-
80-60% of field capacity. In all experimental variants, irrigation was not carried out
before cotton flowering; during the flowering-fruit formation stage, 2 irrigations
were applied, and during the ripening stage, 1 irrigation was conducted.

To study soil moisture before and after each irrigation, soil samples were
taken at every 10 cm depth. During the vegetation period, cotton was irrigated 3
times in each experimental variant. In the first variant (control), irrigation was
performed with fresh water using the furrow method. In the second variant, the
first and third irrigations were carried out with fresh water using the furrow
method, while the second irrigation was performed with drainage water using the
sub-irrigation method (2,3). In the third variant, the first irrigation was carried out
with fresh water through furrows, while the second and third irrigations were
conducted using the sub-irrigation method.

Taking into account pre-irrigation soil moisture, in the second and third
variants the irrigation norm was 700 m3/ha, while in the control variant irrigation
was carried out without considering pre-irrigation soil moisture, amounting to 800
m3/ha.

In the first variant (control), where cotton was irrigated with fresh water
through furrows, the yield of cotton was 31.0 c¢/ha. In the second variant, where the
first and third irrigations were carried out with fresh water using the furrow
method, and the second irrigation was performed with drainage water by the sub-
irrigation method, the cotton yield was 29.8 c/ha. In the third variant, where the
first irrigation was conducted with fresh water through furrows, and the second
and third irrigations were carried out using the sub-irrigation method, the yield
obtained was 28.7 ¢/ ha.

The data obtained confirm that under conditions of irrigation water deficit in
dry years, the use of drainage and underground waters — taking into account their
mineralization —can save fresh water. The missing amount of irrigation water can
be replenished from the collector-drainage network. In the second variant, the
second irrigation of cotton was carried out from the collector-drainage network
using the sub-irrigation method. In the third variant, according to the experimental
scheme, the second and third irrigations of cotton were carried out from the
collector-drainage network wusing the sub-irrigation method. Under these
conditions, the mineralization of collector-drainage water should not exceed 1-3
g/1; otherwise, it leads to secondary soil salinization.

Based on this, in the second variant during the cotton vegetation period, 900
m?3/ha of fresh water was saved, and in the third variant 1700 m3/ha of fresh water
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was saved. It can be noted that when irrigated with fresh water, cotton yields in
variants 1 and 2-3 were higher by 2.2-2.3 c/ha, but at the same time, from each
hectare, 900-1700 m3/ha of irrigation water was saved.
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