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ANNOTATION
In the conditions of typical gray soils of Tashkent region, before sowing of winter wheat under the

plow once in three years in addition to the norms of mineral fertilizers N,goP140K100 Ba N1soP105K75 kg/ha 1,5-3,0-
4,5 t per hectare. The effect of irrigation on soil agrophysical properties and plant growth and grain yield was
studied for three years in the order of 60—70-60 and 70-80-70% of the soil moisture before irrigation during the
period of application, using bentonite mud.

The obtained data show that the pre-irrigation soil moisture is irrigated in the order of 60-70-60%
relative to LMFC, in addition to the norms of mineral fertilizers (NygoP140K100 Ba NisoP10sK7s/hec) 1,5-3,0-4,5 t
per hectare. Germination of seedlings 18-16 compared to control options when using bentonite silts in the
amount of 18-16; 33-28 and 46-44 m?/piece, total number of stems 49,0-81,6; 96,6-99,4; 104,7-108,3
m?/piece, and the number of productive stems is 47,4-76,1; 97,7-100,3; 102,2-107,6 m%/grain was observed,
grain yield was 6,9-11,3; 8,8-13,4; It was noted that it was higher than 10,1-14,7 ts/hec.

Pre-irrigation soil moisture is irrigated at 70-80—70% relative to the LFMC, in addition to the norms of
mineral fertilizers NogoP140K100 Ba NisoP10sK75 kg/hec, 1,5-3,0-4,5 t per hectare. The number of seedlings
germinated per 1 m? in the variants using bentonite mud in the amount of 22-41-50 to 15-36-51 m?/piece
compared to the control variant, the total number of stems 44,2-42 4: 55,8-60,8; 86,5-92,3 m?/piece, number of
productive stems 47,5-61,2; 60,2-79,6; Found to be higher than 90,0-108,6 m?/unit, 5,6-9,4 per hectare; 8,2-
11,9; 10,0-13,6 quintals of additional grain yield was obtained.

Keywords: typical gray soil, soil volume weight, soil water permeability, mineral fertilizers, bentonite
sludge, winter wheat, seedling thickness, total and productive stem, LFMC, grain and straw harvest.

INTRODUCTION
Wheat grain is one of the most widely consumed food products of the world’s population and is the leading crop

in terms of area among cereal crops. A report by the United Nations (UN) and the Food and Agriculture
Organization (FAQO) in October 2019 showed that wheat production in the world is increasing year by year.
According to the data, the gross grain yield of wheat in 2016 was 729 million tons, in 2017 - 749 million tons, in
2018 — 760,4 million tons, and in 2018 the gross grain yield of total grain crops was 2658,1 million tons. tons, of
which 28,6% was wheat grain, and in 2019 it was 2720 million tons, of which 28,9% was wheat grain, and grain
production increased by 65,3 million tons or 2,5% compared to 2018."

In the world’s leading wheat-growing countries, guidelines have been developed and scientifically
based for the use of non-traditional agro-ores in a variety of soil conditions as a supplement to mineral
fertilizers. The use of non-traditional agro-ores in the soil as a resource-saving technology has improved the
agrophysical and agrochemical properties of the soil, accelerated biological processes in the soil, increased the

rate of assimilation of applied mineral fertilizers by plants and, consequently, improved grain quality. It should

! http://www.fao.org/worldfoodsituation/csdb/ru/
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be noted that the development of agro-measures to save water and mineral fertilizers, using non-traditional agro-

ores in the production of high-quality grain from winter wheat is a topical issue.

Studies by Russian scientists A.S. Sokolov and UG Distanov [6] have shown that the specificity of
bentonite, its physical and chemical properties, the source of micronutrients in terms of composition, which
helps the absorption of mineral fertilizers, water and soil while increasing the ion absorption properties, it has a
comprehensive effect on increasing soil fertility.

They concluded that reducing the amount of harmful salts in the soil helps to increase physiological
processes, as well as increases the plant's resistance to various diseases.

According to A.V. Tsygankov [7], in the conditions of black chestnut soils of Russia, the application of
bentonite mud to winter wheat in the amount of 7.5 t/ha, up to 15,1% compared to the control variant of grain
yield, 52, Increased to 2%. In addition to these norms of bentonite sludge, when mineral fertilizers were applied
at the rates of NgoPgo and NgoPeoKeo kg/ha, the grain yield was 25,4-26,7% higher than the control variant.?

According to S.Abdurahmanov [4], in the conditions of grazing soils of Surkhandarya region, before
sowing of cotton, bentonite mud in the amount of 9000 kg / ha was applied under the autumn plowing, and
during the growing season the pre-irrigation soil moisture was 70-70-60% of LFMC with the application of
mineral fertilizers N,goP140K100 and N1s50P105K75 kg/ha, with an additional yield of 4.2-6.3 quintals of cotton per
hectare, 820 m® of water was saved during the season.

From the analysis of the literature we can see that the application of bentonite sludge to the soil has a
positive effect on the agrophysical and aquatic physical properties of the soil, resulting in improved plant growth
and nutrient uptake, which has been proven by many scientists.

However, no research has been conducted to study the combined effects of bentonite sludge, mineral
fertilizer standards and irrigation regimes on the growth, development and grain yield of winter wheat in the
conditions of typical gray soils of Tashkent region.

Procedure and method of conducting the experiment

This research was conducted in 2008-2011 at the Experimental Site of the Research Institute of Cotton
Breeding, Seed Production and Agrotechnology (PSUEAITI). This area is located in Kibray district of Tashkent
region, 7-8 km from the Chirchik river. in the distance, to the right of the Gray Water Canal.

The soil of the PSUEAITI experimental plot is a typical gray soil with ancient irrigation, groundwater
depth 18-20 m, medium and heavy sandy, high carbonate, humus content 1.0-1.5%, total nitrogen 0.08-0, 1
percent, phosphorus 0.2-0.3 percent. Due to the high content of saturated cations, biological processes are
accelerated.

Prior to the experiment (2008), 0-30 and 30-50 cm of soil were measured in five-point envelopes to
determine the nutrient content of the field soil. Initial soil samples were taken from the layers and analyzed.
According to the data obtained, the soil is 0-30 cm. The average humus content in the stratum was 0.897%, total
nitrogen was 0.090%, and total phosphorus was 0.096%. The humus content in the stratum was 0.782%, total
nitrogen 0.068% and total phosphorus 0.063%.

2 http://vak.ed.gov.ru
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Table 1
Early agrochemical properties of experimental field soils (2008)
Layer of soil, General figures, % Active figures, mr/kr.

Points Ne

CM. haze N P N-NO; P,0s K>,O

0-30 0,897 0,090 0,096 3,273 21,62 170
Medium

30-50 0,782 0,068 0,063 2,924 18,32 132

The amount of mobile nutrients in the soil is 0-30 and 30-50 cm. The average nitrate nitrogen in the
strata was 3,273-2,924 mg / kg, mobile phosphorus was 21.62-18.32 mg/kg, and exchangeable potassium was
170-132 mg / kg, and the analysis of the obtained data showed that the field was poorly supplied with nutrients.
.The experimental system consisted of 16 variants, placed in 3 iterations, one tier. In the experimental field, the
width of the edges is 60 cm, the length of the edges is 100 m. In the experiment, Moskvich variety of winter
wheat was planted. The area of each plot is 480 m? of which the area to be taken into account is 240 m2. The
total area of the experiments is 2.5 hectares.

In the experiment, two different fertilizer rates ((NagoP140K100 and NisoP10sK75 kr/ra kg / ha), two
different irrigation regimes for LFMC 70-80-70 and 60-70-60%, and three different types of bentonite sludge
from the Bolgali deposit 1.5-3.0-4 , 5t/ ha standards are set.

The purpose of the study: to determine the amount of mineral fertilizers and water requirements of
winter wheat in the application of bentonite mud under the driving conditions of typical gray soils of Tashkent
region and to assess the impact of non-traditional crops on wheat growth, development and grain yield.

Table 2
Experimental system (2008-2011)

Fertilizer annual amount;,
kg/ha Moisture of soil according to
Ne Variants LFMC, %.
N P,0; KO0
1 Without bentonite 200 140 100
2 Without bentonite 150 105 75
3 1500 kg/ha bentonite 200 140 100
4 1500 kg/ha bentonite 150 105 75 o o
© ~
S &
5 3000 kg/ha bentonite 200 140 100 T T
3 =
6 3000 kg/ha bentonite 150 105 75
7 4500 kg/ha bentonite 200 140 100
8 4500 kg/ha bentonite 150 105 75
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Note: The norms of bentonite mud shown in the experimental system were applied once before driving
in the 1st year before planting, and the effect was studied for 3 years.
RESEARCH METHOD
Placement, calculations and observations of field experiments were carried out on the basis of methodical
manuals "Methods of agrochemical, agrophysical and microbiological research in polyfiber districts”, “"Methods
of conducting field experiments" (UzPITI). Statistical analysis of the obtained results was performed on the
basis of Microsoft Excel program and B.A. Dospekhov's methodical manual and economic efficiency N.A.

Baranov's method
FINDINGS FROM THE STUDY

The soil volume weight of the experimental field was measured at the beginning and end of the
vegetation, using cylinders with a volume of 500 g/cm?, every 10 cm of soil. 50 cm from the layer. depth
samples were taken and determined.

At the beginning of the experiment (2008), samples were taken and analyzed from five points of the
field in the envelope method from the plowed (0-30 cm) and plowed (30-50 cm) layers of soil, and an average
of 0-30 cm from five points. in the layer, the bulk density of the soil is 1,35 g/lcm®, 30-50 cm. layer was 1,40
glem®.

By the end of the experiment (2011), when analyzing the volume weight of the soil in the variant
section, the pre-irrigation soil moisture was irrigated at 60—70-60% relative to LFMC, and 1,5-3,0-4,5 t/ha in
addition to mineral fertilizers NyyoP140K100 kg/ha. 4.5 t. When applying bentonite mud in the amount of 0—30 cm
of soil relative to the control options. in a layer of 0.04-0.05-0.05 g/cm?®, 30-50 cm. In addition to the norms of
mineral fertilizers N15oP105K75kg / ha, 1.5-3.0-4.5 t per hectare was observed. When using bentonite mud in the
amount of 0-30 c¢cm, the volume weight of the soil relative to the control options is 0—30 cm. in the layer 0.02—
0.03-0.05 g/cm?, 30-50 cm. and 0,09-0,11-0,11 g/cm®.

In the second irrigation mode (70-80-70% of the LFMC), in addition to the norm of mineral fertilizers
N,ooP140K100 Kg / ha, bentonite mud in the amount of 1.5-3.0-4.5 t/ha was applied under the plow, in accordance
with the above laws. the bulk density of the soil relative to the control option at the end, 0-30 cm. layer 0.04—
0.06-0.08 g/cm? per hectare, 30-50 cm. 0.05-0.06-0.08 g/cm? in the stratum, in addition to the norm of mineral
fertilizers NysoP105K75 kg/ha, when applying bentonite mud in the amount of 1,5-3,0-4,5 t/ha. 30 cm. in the layer
0,04-0,07-0.08 g/cm?, 3050 cm. was found to be less dense by 0,03-0,04-0,07 g/cm®.

Table 3
Soil volume weight of the experimental field, g/sm*

. according to LFMC, -
Ne Variants g/o. 030 2008- year 3050
At the beginning of growing 135 1,40
At the end of growing 2011- year
1 Without bentonite 1,40 1,46
2 Without bentonite 60-70-60 1,38 1,47
3 1500 kg/ha bentonite 1,36 1,41
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4 1500 kg/ha bentonite 1,36 1,38
5 3000 kg/ha bentonite 1,35 1,38
6 3000 kg/ha bentonite 1,35 1,36
7 4500 kg/ha bentonite 1,35 1,36
8 4500 kg/ha bentonite 1,33 1,36
9 Without bentonite 1,44 1,51
10 Without bentonite 1,44 1,49
11 1500 kg/ha bentonite 1,40 1,46
12 1500 kg/ha bentonite 1,40 1,46
13 3000 kg/ha bentonite 70-80-70 138 145
14 3000 kg/ha bentonite 1,37 1,45
15 4500 kg/ha bentonite 1,36 1,43
16 4500 kg/ha bentonite 1,36 1,42

Another agrophysical property of soil is water permeability. The permeability of the soil itself is called
the water permeability and its amount is measured by the amount of water that passes through the soil over a
period of time (mm. hour or m*ha).

Based on this, we analyzed the water permeability of the soil in an envelope method from five points of
the field area at the beginning of the 2008 experiment. Accordingly, it was found that the experimental field
soaked an average of 870 m*/ha of water for 6 hours.

Towards the end of the experiment (2011), when the water permeability of the soil was determined in
the cross section of the options, it was found that the irrigation norms in the experiment also had an effect on the
permeability in accordance with the law. However, in the variants where bentonite mud was used, it was
observed that the soil water permeability was higher in both irrigation regimes than in the control.

The obtained data show that in addition to the norms of mineral fertilizers N,goP140K100 and N15qP105K75
kg/ha, 1.5-3.0-4.5 t. per hectare. bentonite turbidity in the amount of 60-70-60% of the pre-irrigation soil
moisture relative to the LFMC in the irrigated variant, the water permeability of the soil in relation to the control
variant 10-5; 20-30; 22—-30 m*/ha, pre-irrigation soil moisture 70-70-70% relative to LFMC, and 105-95 in
irrigated versions; 107—100; 103-97 m*/ha was found to absorb a lot of water.

Table 4

Soil water permeability in the experimental field, m®/ha/hour

Variants Order of watering, according At the end of experiment,
Ne to LFMC. during 6 hours
At the beginning of experiment (2008 year) 870
At the end of growing 2011-year
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1 Without bentonite 855
2 Without bentonite 860
3 1500 kg/ha bentonite 865
4 1500 kg/ha bentonite 865

60-70-60%
5 3000 kg/ha bentonite 875
6 3000 kg/ha bentonite 890
7 4500 kg/ha bentonite 877
8 4500 kg/ha bentonite 890
9 Without bentonite 760
10 Without bentonite 765
11 1500 kg/ha bentonite 865
12 1500 kg/ha bentonite 860

70-80-70%
13 3000 kg/ha bentonite 867
14 3000 kg/ha bentonite 865
15 4500 kg/ha bentonite 863
16 4500 kg/ha bentonite 862

However, it can be concluded from the data obtained that an increase in the number of irrigations leads
to an increase in volume weight in the soil and a deterioration in water permeability, in which case the
application of bentonite mud had a positive effect on soil volume weight and water permeability.

At the time of irrigation of the experimental options, the threshold was 50 and 25 cm. the amount of
water used for irrigation was determined using a Chippoletti water meter with a width.

Analyzing the experimental data, the norms of mineral fertilizers Ni50P105K75 kg/ha were applied, and
when the pre-irrigation soil moisture was 60—70-60% relative to the LFMC, the control option was irrigated a
total of 3 times during the application period, 0—2—1 in the irrigation system. 1 time (irrigation rate 860 m®ha), 1
time during sowing (irrigation rate 880 m*/ha), and 1 time during ripening period (irrigation rate 850 m® / ha),
seasonal irrigation rate was 3350 m® In the case of bentonite mud in the amount of 1500 kg/ha in addition to the
norms of mineral fertilizers, a total of 2580 m® ha of water was used during the growing season, irrigated 2
times during the growing season, 0—2-0 irrigation system.

In addition to the norms of these mineral fertilizers, even when bentonite sludge is applied at high rates,
ie in the amount of 3,0-4,5 t/ha, it is necessary to irrigate a total of 2 times during the growing season in 0-1-1
irrigation system, seasonal water consumption is 2540 m*/ha. and 2500 m*/ha of water consumption.

According to the data obtained, in addition to the norms of mineral fertilizers Ny5oP105K75 kg/ha, 1,5—
3,0-4,5 t per hectare. It was found that in the variants using bentonite sludge in the amount of 770-810-850

m?*/ha compared to the control variant.
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In the second irrigation procedure, the same patterns were repeated, with pre-irrigation soil moisture at
70-80-70% relative to LFMC, and 1,5-3,0-4,5 t. per hectare in addition to the norm of mineral fertilizers
N150P105K75 kg/ha. The variants with bentonite mud were irrigated 3 times during the season in 1-1-1 and 0-2-1
systems, the seasonal irrigation norms were 3660-3500-3400 m*/ha, and 630-790-890 m*ha more than the
control variant. was found to have been saved, and it was observed that the above laws had been proved.

The full germination of wheat sown in the fall depends on many factors, mainly the biological
characteristics of the variety, planting times, soil moisture, fertilization with mineral fertilizers, temperature and
others.

Data on seedling thickness of winter wheat during the growing season of 2009—2010 show that the
effect of mineral fertilizers and bentonite mud norms on germination and seedling thickness of winter wheat was
significant among the options.

In particular, pre-irrigation soil moisture is irrigated at 60—-70-60% relative to the LFMC, in addition to
the norms of mineral fertilizers (NypP140K100 and NisoP105K75 kg/ha) 1,5-3,0-4,5 t. per hectare. when using
bentonite muds in the amount of 18-16 compared to the control options; It was found that 33—-28 and 46-44
m?/piece of seedlings sprouted a lot.

In the second irrigation regime in the experiment (pre-irrigation soil moisture 70-80-70% relative to
LFMC), in addition to the two norms of mineral fertilizers (NgoP140K100 Ba Ni5oP105K75 kg/ha), 1,5-3,0 per
hectare, in addition to the two norms of mineral fertilizers, while maintaining the above regularity 4.5 t. The
number of seedlings germinated per 1 m® ranged from 290-309-318 to 276-297-312, while the number of
seedlings per hectare increased from 22-41-50 to 15-36-51 m?/unit compared to the control variant. observed.

With the autumn wheat, the period of time until the end of the application period is the viability of the
plant. Survival varies depending on several factors: soil-climatic conditions, level of nutrition, planting times
and standards, irrigation, biological characteristics of the variety. Data from experiments conducted during the
growing season of 2009-2010 also to some extent confirmed the above ideas.

In particular, pre-irrigation soil moisture is irrigated at 60—70-60% relative to the LFMC, in addition to
the norms of mineral fertilizers NyyoP140K100 kg/ha 1,5-3,0-4,5 t. per hectare. It was observed that the death of
seedlings in the winter with the use of bentonite mud in the amount of 0,6-1,0-1,4% less than the control
option.

Irrigated in the same irrigation regime, in addition to the norms of mineral fertilizers N150P105K75 kg/ha,
1,5-3,0-4,5 t per hectare. It was noted that the use of bentonite mud in the amount of 1,4-2,5-3,3% less than the
control option.

The same pattern was observed in the second irrigation regime (70-80-70% of the LFMC), in addition
to the norms of mineral fertilizers NygoP140K100 Kg/ha, 1,5-3,0-4,5 t per hectare. In variants 11-13-15 with the
use of bentonite mud in the amount of 0,3-1,4-1,9% compared to the control variant, in addition to the norms of
mineral fertilizers Ni50P105K75 kg/ha 1,5-3,0-4,5 per hectare t. In variants 12-14-16, where bentonite mud was
applied in the amount of 1,7-3,3-3,9%, it was observed that the loss of seedlings was low.

However, when the actual thickness of seedlings at the end of the application period was studied in
terms of variants, it was observed that during the period from collection to the end of the ripening period,
seedlings died under the influence of various factors.

According to the data obtained, pre-irrigation soil moisture is irrigated at 60-70-60% relative to
LFMC, and in addition to the norm of mineral fertilizers N,gP140K100 kg/ha, 1,5-3,0-4,5 t. per hectare. By the
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end of the application period, the actual seedling thickness was 239-254-267 m?/piece, the number of dead
seedlings was 6,1-5,6-5,2%, and the number of seedlings compared to the control variant was 3-5-7 variants.
In addition to the norm of mineral fertilizers NjsoP105K75 kg/ha, it was observed that the number of dead
seedlings was higher by 19-34-47 m?/unit, the amount of dead seedlings was reduced by 0,6-1,1-1,5%, 1.5—
3.0-4,5,t. per hectare. By the end of the validity period, the actual seedling thickness was 227-242-258 m2 /
piece, the number of dead seedlings was 6,5-6,0-5,8%, and the number of seedlings compared to the control
was 18— 33-49 m?/unit, and the number of dead seedlings was found to be 0,7-1,2—1,4% lower
Table 5

Effect of bentonite turbidity on experimental winter wheat germination and seedling thickness,

2010
The number of | The number of | The number of The number of The number
sprouted seedlings seedlings perished plants from seedlings at
Ne seedlings perished in obviated winter, | gathering to the end of the end of,
m?/piece winter, % m?/piece maturing, % m?/piece
1 259 8,9 236 6,7 220
2 252 10,7 225 7,2 209
3 277 8,3 254 6,1 239
4 268 9,3 243 6,5 227
5 292 7,9 269 5,6 254
6 280 8,2 257 6,0 242
7 305 7,5 282 52 267
8 296 7.4 274 5,8 258
9 268 8,2 246 6,2 231
10 261 10,0 235 6,6 219
11 290 7,9 267 5,6 252
12 276 8,3 253 51 240
13 309 6,8 288 4.8 274
14 297 6,7 277 4,5 265
15 318 6,3 298 41 286
16 312 6,1 293 4.4 280

The above rules are reflected in the second irrigation regime, when the pre-irrigation soil moisture is
70-80-70% relative to the LFMC, in addition to the norms of mineral fertilizers N,goP140K100kg/ha, 1,5-3,0-4,5
t. per hectare. In the variants using bentonite mud, the actual seedling thickness was 252—274-286 m?/piece, the
number of dead seedlings was 5,6-4,8-4,1%, and the seedling thickness was 21-43-55 m%/piece higher than the

control. seedlings were found to be 0,6-1,4-2,1 percent lower. In addition to the norms of mineral fertilizers
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N150P10sK75 kg/ha, 1,5-3,0-4,5 t. per hectare. In the variants with bentonite mud, the actual seedling thickness
was 240-265-280 m?/grain, the number of dead seedlings was 5,1-4,5-4,4%, and the seedling thickness was
21-46-61 m?/grain higher than the control, the number of dead seedlings decreased by 1,5-2,1-2,2%.

The data obtained show that in addition to the mineral fertilizer standards, in the variants where
bentonite mud was used, the effect on seedling germination and actual seedling thickness was found to be
significant.

Studies conducted in 2008-2009 and 2010-2011 also obtained data in accordance with the above-
mentioned legislation, in addition to mineral fertilizers, 1,5-3,0-4,5 t/ha. It was observed that when bentonite
mud was applied, the germination rate of seedlings increased and the mortality of seedlings decreased.

The spike length of the autumn wheat crop, the number of grains in the spike, the weight of the grain in
one spike, and the grain weight of 1000 grains are important indicators of wheat yield.

In our experiment from 2008 to 2011, it was observed that the effect of bentonite mud and mineral
fertilizers norms and irrigation regimes on the yield elements of winter wheat was specific.

In particular, based on the results of experiments in 2010, pre-irrigation soil moisture was irrigated at
60-70-60% relative to LFMC, mineral fertilizers were applied at the rate of NypP140K100 Kg/ha, in option 1
(control) the average spike length was 8,6 cm, the number of grains per grain is 38,1 grains, the weight of grain
per grain is 1,43 g and the weight of 1000 grains is 37,6 g. 1,5-3,0-4,5 t. per hectare in addition to the norms of
mineral fertilizers. In the 3-5—7 variants, where bentonite mud was used in the amount of 8,7-8,9-8,9 cm, the
average spike length, respectively. The number of grains per grain is 38,2-38,3-39,1 grains, the weight of grain
per grain is 1,48-1,48-1,53 g. and the weight of 1000 grains is 38,6—38,7-39,1 g. showed that.

In the control of variant 2, which was irrigated in this irrigation regime and applied norms of mineral
fertilizers N150P105K75 kg/ha, the average grain length was 8,3 cm, the number of grains per grain was 38,0 and
the weight of grain per grain was 1,39 g. and 1000 grains weighing 36,5 g. 1,5-3,0-4,5 t. per hectare in addition
to the norms of these mineral fertilizers. In the case of bentonite mud (4—6-8 variants), the length of the spike is
8,5-8,7-8,8 cm, respectively. The number of grains per grain is 38,1-38,2-38,8 grains, the average grain weight
is 1,43-1,45-1,48 g. and the weight of 1000 grains is 37,6-37,9-38,2 g. it was noted that.

Table 6

Effect of bentonite sludge on biometric indicators of autumn wheat, 2010

The number of The weight of The weight of
. The length .
Ne Variants . Crops on one Crops on one 1000 pieces of
of spite, cm . . .
spite, piece spite, gr crops, gr

1 Without bentonite 8,6 38,1 1,43 37,6
2 Without bentonite 8,3 38,0 1,39 36,5
3 1500 kg/ha bentonite 8,7 38,2 1,48 38,6
4 1500 kg/ha bentonite 8,5 38,1 1,43 37,6
5 3000 kg/ha bentonite 8,9 38,3 1,48 38,7
6 3000 kg/ha bentonite 8,7 38,2 1,45 37,9
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7 4500 kg/ha bentonite 8,9 39,1 1,53 39,1
8 4500 kg/ha bentonite 8,8 38,8 1,48 38,2
9 Without bentonite 8,8 38,5 1,49 38,7
10 Without bentonite 8,5 38,1 1,41 37,0
11 1500 kg/ha bentonite 9,0 38,7 1,50 38,9
12 1500 kg/ha bentonite 8,9 38,5 1,47 38,1
13 3000 kg/ha bentonite 9,3 38,7 1,52 39,2
14 3000 kg/ha bentonite 9,2 38,5 1,50 39,0
15 4500 kg/ha bentonite 9,5 39,5 1,57 39,6
16 4500 kg/ha bentonite 9,2 39,3 1,54 39,2

In the second irrigation regime (70-80-70% of the LFMC), the same pattern was observed, a spike
weighing 1,49 g. and 38,7 g per 1,000 grains. 1,5-3,0-4,5 t. per hectare in addition to the norm of these mineral
fertilizers. In variants 11-13-15, where the amount of bentonite mud was used in the amount of 9,0-9,3-9,5 cm.
The number of grains in one grain is 38,7-38,7-39,5 grains, the weight of one grain is 1,50-1,52-1,57 g. and
1000 grains weighing 38,9-39,2-39,6 g. These indicators are based on the fact that mineral fertilizers
N150P105K75 kg/ha used in the norm of control 10—variant, the average length of a spike is 8,5 cm. The number of
grains in a grain is 38.1 grains, the weight of a grain is 1,41 g. ni, 1000 pieces of grain weight 37,0 g. 1,5-3,0—
4.5 t per hectare in addition to the norm of these mineral fertilizers. In 12—-14-16 variants, the length of one
spike is 8,9-9,2-9,2 cm, the number of grains per spike is 38,5-38,5-39,3 the weight of one spike is 1,47-1,50—
1,54 g. and the weight of 1000 grains was 38,1-39,0-39,2 g. It was noted that.

According to the data obtained, in addition to the norms of mineral fertilizers Ny P140K100 and
N150P105K75 kg/ha, 3,0-4,5 t. per hectare. It was observed that the application of bentonite mud, the length of the
grain, the number of grains per

Table 7
Irrigation regime, norm of mineral fertilizers and autumn wheat grain and straw of bentonite mud

effect on productivity

Pre- Grain yield, ts / ha Straw yield, ts/ ha
irrigatio
n soil Mineral

Ne Variants moisture Fertilizer
relative | Norm, NPK | 2009 | 2010 | 2011 | Total | 2009 | 2010 | 2011 | Total
to
LFMC

1 Without bentonite § 20017010407 48,8 44,6 45,8 46,4 57,6 53,0 53,7 54,8
,O\l

2 Without bentonite o 150-105-75 | 43,7 40,2 40,5 41,5 51,1 47,3 47,3 48,6
[{e)
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3 1500 kgg/ha 200140\ oos | 533 | 482 | 533 | 789 | 714 | 652 | 718
bentonite 100
4 1500 kgg/ha 150-105-75 | 579 | 529 | 475 | 528 | 716 | 651 | 587 | 651
bentonite
5 3000 kgg/ha 200-140- 1 594 | 557 | 508 | 552 | 800 | 753 | 688 | 747
bentonite 100
6 3000 kgg/ha 150-105-75 | 58,7 | 554 | 506 | 549 | 718 | 686 | 621 | 675
bentonite
7 4500 kgg/ha 200-140- | 605 | 569 | 525 | 565 | 829 | 769 | 708 | 76,9
bentonite 100
8 4500 kgg/ha 150-105-75 | 60,1 | 56,6 | 51,9 | 562 | 745 | 691 | 628 | 688
bentonite
9 Without bentonite 2001_01040_ 52,2 | 48,4 | 46,1 | 48,9 | 62,0 | 564 | 56,7 58,4
10 | Without bentonite 15010575 | 489 | 436 | 423 | 449 | 571 | 518 | 515 | 535
11 1500 kgg/ha 200-140- | co6 | 555 | 493 | 545 | 795 | 749 | 679 | 741
bentonite 100
12 1500 kgg/ha 150-105-75 | 58,0 | 553 | 497 | 543 | 71.8 | 679 | 607 | 668
bentonite ©
S
| T |
13 3000 kgg/ha S - 604 | 590 | 520 | 571 | 823 | 792 | 7009 | 775
bentonite & 100
~
14 3000 kgg/ha 150-105-75 | 59.8 | 588 | 518 | 568 | 736 | 721 | 631 | 69,6
bentonite
15 4500 kgg/ha 200-140- 1 o9 | 608 | 520 | 580 | 846 | 816 | 721 | 704
bentonite 100
16 4500 kgg/ha 150-105-75 | 62,6 | 605 | 525 | 585 | 770 | 748 | 642 | 720

bentonite

grain, the weight of the grain per grain and the weight of 1000 grains were significantly affected.

In the conditions of typical gray soils of Tashkent region, the requirements of winter wheat variety
“Moskvich” for bentonite sludge, norms of mineral fertilizers and irrigation procedures were studied.
Accordingly, the pre-irrigation soil moisture was irrigated at 60-70-60% relative to the LFMC, and in the
control variant of mineral fertilizers NgoP140K100 Kg/ha, the average grain yield was 46,4 ts/ha in three years, in
addition to the norm of mineral fertilizers. 1,5-3,0-4,5 t. per hectare. The average yield of 53,3-55,2-56,5 ts/ha
was obtained in three years, respectively, with the use of bentonite mud (3-5-7 variants), with an additional
6,9-8,8-10,1 ts/ha grain yield was obtained. Irrigated in this irrigation regime, it was observed that the control
of mineral fertilizers Ny50P105K75 kg/ha yielded an average grain yield of 41,5 ts/ha in three years (43,7-40,2—

40,5) from option, which is in line with the standards of these mineral fertilizers. in addition, 1,5-3,0-4,5 t per
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hectare. In the variants with the use of bentonite mud (4-6-8), the grain yield was 52,8-54,9-56,2 t/ha,
respectively, and 11,3-13,4-14,7 t/ha more than the control. Was found to be a grain crop.

The second irrigation regime was carried out when the pre-irrigation soil moisture was 70-80-70%
relative to the LFMC, and mineral fertilizers were applied at the rate of NgP140K100 kg/ha. Control variant 9
yielded an average grain yield of 48.9 ts/ha in three years. In addition, 1,5-3,0-4,5 t. per hectare. When using
bentonite mud, the grain yield was 54,5-57,1-58,9 ts/ha, respectively, and 5,6-8,2-10,0 ts/ha more than the
control variant. In this irrigation procedure, the standard yield of mineral fertilizers Ni50P105K75 kg/ha was
obtained from the control variant 10 with an average grain yield of 44,9 t/ha in three years, in addition to the
norms of these mineral fertilizers 1,5-3,0-4,5 t/ha. 54,3-56,8-58,5 ts/ha of grain were harvested in three years
from the 12—-14-16 variants using bentonite mud in the amount of 9,4-11,9-13,6 ts/ha in addition to the control.
Yield was obtained.

The data show that the effect of bentonite mud, mineral fertilizer standards and irrigation regimes on

the grain yield of winter wheat was significant.

CONCLUSIONS
1. In the typical gray soils of Tashkent region, bentonite mud in the amount of 3,0 t/ha is applied to the

plow once every three years. When irrigated, the weight of the soil volume ranges from 0,03-0,05 g / cm? in the
0-30 cm layer to 0,07-0,08 g/cm® in the 0-30 cm layer, and on average 0,07 g/cm® in the 30-50 layer.
Decreased to 11 g/cm?, and soil water permeability was found to increase from 30 m*ha to 100 m*ha.

2. In addition to the norms of mineral fertilizers, 3,0 t/ha of bentonite mud was applied under the plow.
When irrigated in the order of 80-70%, it is possible to save 790 m*/ha of water.

3. When pre-irrigated soil moisture is 60—70-60 and 70-80-70% relative to the LFMC, in addition to
the norms of mineral fertilizers Nys0P105K75 kg/ha when applying bentonite mud in the amount of 3,0 t/ha under

the drive, an additional 11,9 Grain yield was 9-13.4 ts/ha, and the yield was high, ranging from 21.1-18.9%.
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