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Abstract. In this article, in order to develop the procedure and technology of drip irrigation of cotton on the basis of theoretical and field experiments, it was carried out in the natural and economic conditions of Angor district in Surkhandarya region. Taking into account the global climate change, the temperature of the irrigated lands, the humidity of the air and its deficiency, the level of underground water, the soil-melioration condition, the amount of water used for evaporation and transpiration of the cotton, taking into account the agrobiological characteristics of the newly zoned cotton, one-day, ten-day , the amount during the month and irrigation period was studied, the "bioclimatic" method was accepted for the first time in the development of the drip irrigation method of cotton. The elementary irrigation criteria of cotton, the number of irrigations, the period of irrigation and the seasonal irrigation criteria have been determined. The elements of cotton drip irrigation system in real soil - melioration, hydrogeological, hydrological and economic conditions are determined. Irrigation technology is presented in drip irrigation. Drip irrigation of cotton has advantages over drip irrigation.
INTRODUCTION
In Uzbekistan, intensive work is being carried out to implement innovative methods, technical and technological irrigation of agricultural crops, and the total number of agricultural irrigation is 43,0 thousand per ha. The main goal of the Surkhandarya region is to implement water-saving technologies in the organization of irrigation during the cultivation of agricultural crops. With drip irrigation of cotton, there are still no scientific and practical recommendations for establishing an irrigation regime for the natural and economic conditions of the region under consideration.
The territory of the facility is located in the Angor district of the Surkhandarya region. The object of research is an experimental plot, the source of irrigation is the distribution main canal "Amu - Zang". The surface of the experimental plot has a slope i = 0,003 - 0.007, the soils are light in terms of mechanical composition, the bulk density is 1,2 ... 1,3 t/m .6 – 2,8 to 3,0 -3,5 m.
The experimental plot is typical in terms of climatic, soil, geological, hydrogeological, hydrological, economic conditions of the entire Angor irrigation array. Selected based on the methodology of V.V. Shabanov, E.P. Rudachenko. [1,2,3,4]









TABLE 1. The procedure for drip irrigation of agricultural crops in the districts of the Surkhan oasis
	№
	Name
	Dzharkurgan
	Аngar
	Baysun
	Sherabod
	Denov
	Kumqurgan
	Muzrabod
	Uzun
	Sariosiyo
	Shurchi
	Oltinsay
	Kiziriq
	Termez
	Total

	1
	Total area of drip irrigation of cotton, ha 2021.
	60
	264
	14
	81
	34
	23
	33
	30
	24
	61
	23
	14
	26
	687

	2
	Actual area of drip irrigation in 2022.
	60
	283
	14
	170
	129
	75
	84
	80
	42
	61
	45
	68
	75
	1186

	3
	Planned drip irrigation areas for 2023.
	180
	242
	28
	170
	188
	116
	150
	110
	42
	170
	60
	68
	190
	1714



Drip irrigation of the Surkhon 14 cotton variety was carried out using a wide-area drip hose that ensures that water reaches the root layer directly through special micro-dropper drippers. This, in conditions of warming weather, lack of moisture, and high evapotranspiration during the growing season, satisfies the water demand of plants by maintaining soil moisture at a certain level, ensuring the calculated amount of moisture, and keeping it close to the level.
EXPERIMENTAL RESEARCH
The main methodological provisions are based on theoretical and experimental studies, a broad generalization of the practice of drip irrigation of cotton by the research of TIIIMSH, NIISSAVH, NIIIVP, Tashkent State Agrarian University, VNIIGIM named after. A.N. Kostyakov, Volgograd State Agrarian University, Moscow State Agrarian University. Timiryazeva and others. Field studies were carried out using standard and specially developed methods, the reliability of the results obtained was assessed by verifying the results of theoretical and field studies. [5,6]
RESEARCH RESULTS
Based on the 2023 research results, the following benefits of drip irrigation have been identified: Only the root part of the cotton is moistened; water losses for cotton evapotranspiration are reduced; dispersal of irrigation of cotton in the irrigated area is excluded; there are no water losses due to vertical discharge and a good ameliorative condition is maintained. Coordination is achieved in the implementation of a complex of irrigation, agrotechnical, chemical, biological, and other measures; favorable conditions are created for the use of the "cluster method" in the cultivation of cotton.
The metered supply of water during the irrigation period made it possible to create a water-separating moisture regime and increase the yield of cotton. Drip irrigation led to a significant (40-50%) savings in irrigation water, strip soil moistening, i.e., moistening it only in the root zone of plants, while the aisle remained dry, which made it possible to carry out mechanized work without hindrance. With this method of irrigation, there is no need to carry out planning work, it becomes possible to irrigate steep slopes and lands with subsiding soils without interference, the value of the land use coefficient (LFC) increases significantly, energy costs are reduced compared to sprinkling, and the uniformity of water distribution over the area improves. [10,12]
The elementary irrigation rate of cotton under drip irrigation is the amount of water required to create the calculated zone of moistening of the root layer within a unit length of the wetting strip, it is determined by the formula.


where: - estimated depth of wetting, m;
 - estimated width of the strip of horizontal projection of moisture, m;


-  coefficient depending on the number of droppers along the length of the wetting strip (if there are 1-3 droppers per 1 m, the value = 0.95, with a larger number of them = 1.0);
- coefficient depending on the form of moisture (in the experimental area is 0.2);
  - active moisture capacity of the soil, % of «d» ;
 -  the lowest moisture capacity of the soil at the moistening point, % of «d» ;
 - pre-irrigation soil moisture, % from «d» ;

 - bulk mass of soils, ;

TABLE 2. Drip irrigation regime for cotton in the experimental field in Angor district, Surkhandarya region
	№
	Indicators
	Number of waterings
	Irrigation rate, m3/ha

	
	
	1
	2
	3
	4
	5
	6
	

	Furrow irrigation (control variant)

	1
	Soil moisture, from.d. %
	13.5
	15.5
	18
	16
	17
	18
	

	2
	Relative humidity from HB, %
	60.5
	69.5
	73.8
	62.4
	56.3
	53.8
	

	3
	Irrigation dates (beginning date, month)
	28.04
	20.05
	14.06
	10.07
	05.08
	26.08
	

	4
	Inter-irrigation period, in days.
	
	22
	24
	26
	25
	20
	

	5
	Irrigation duration, hour
	15
	17
	18
	20
	17
	15
	

	6
	Irrigation rates, m3/ha
	1000
	1000
	1010
	1010
	1000
	1000
	6020

	Drip irrigation (experimental data)

	1
	Soil moisture, from.d. %
	16.5
	17
	16
	15
	16
	17
	

	2
	Relative humidity from HB, %
	66,5
	68,2
	69,5
	73,5
	76,2
	68,7
	

	3
	Irrigation dates (beginning date, month)
	02,05
	23,05
	18,06
	15,07
	08,08
	28,08
	

	4
	Inter-irrigation period, in days.
	
	23
	25
	27
	26
	21
	

	5
	Irrigation duration, hour
	11
	13
	14
	15
	14
	15
	

	6
	Irrigation rates, m3/ha
	280
	280
	280
	300
	280
	280
	1700



The duration of the inter-irrigation period is set by the formula; [6,7,13,14]
	
, day;
	
(2)



where: - elementary watering rate of net cotton, with drip irrigation.
- average daily deficit of water consumption, ; [8,9,11], which is determined by the formula:
	

	(3)



where: - water consumption, .
The duration of irrigation is determined by the formula: [15,16]
	
;
	
(4)



where: - water layer required for saturation, [17] is determined by the formula:
	

, ;
	(5)






- coefficient taking into account water consumption for water consumption during the redistribution of moisture in the soil (for heavy soils; for medium loams; for light loams; for sandy soils);

- moisture absorption rate at the end of the first hour (determined empirically), m3/ hour;

- moisture absorption rate at the end of infiltration, m3/ hour;

-coefficient that takes into account the water permeability of soils (varies from 0.2 for sandy soils to 0.5 for medium and 0.85 for heavy soils).
Water consumption for supplying an elementary irrigation rate is calculated by the formula: [18]
	
, m3/ hour;
	(6)



where: - elementary irrigation rate at strip wetting;

 - coefficient taking into account possible losses during irrigation due to evaporation and outside the humidification circuit ( =1,05….1,15);

- coefficient taking into account soil conditions (for sandy soils it is taken equal to 1,1, for loamy soils 1,20-1,35);
The number of droppers per unit of humidification strip is determined by the following formula:
	
; things;
	
(7)



where: - consumption of one dropper,
The number of water supply cycles that ensures one irrigation of an irrigated area is determined by the formula:
	
;
	
(8)



where: - coefficient taking into account the loss of working time for technological operations during irrigation ( =1,05….1,15).

  - the duration of watering per cycle per day.
The area irrigated in one cycle is determined by the formula: [19]
	
 ;
	
(9)



where: - area of irrigated plot, ha.
The cotton irrigation regime for 2023 on the control variant and the experimental plot is given in Table No. 2. Cotton irrigation regime for 2023 in the control variant and experimental plot. Cotton drip irrigation technology ensures sustainable yield growth and water savings. The yield of cotton on the experimental plot was -42,8, and on the control variant -32,6.
CONCLUSIONS

Based on the results of field-experimental studies carried out at the experimental site in the Dzharkurgan irrigation array, the mechanical composition of the soils was determined: light loam and sandy loam, not saline. The volumetric mass of soils in the calculated layer = 1,1-1,26, the depth of groundwater during the year ranges from 2,6-2,8 to 3,1-3,5 m. Irrigation mode of cotton on the experimental plot is as follows: with drip irrigation, the elementary irrigation rate was 280-300, irrigation rate -1700. In the control variant, when this cotton variety was irrigated along the furrows, the irrigation rates ranged from 1000 to 1020, the irrigation rate was 6020, the number of irrigations was 6. An effective technology for the drip irrigation regime of cotton was “strip moistening”, in comparison with moistening the soils of the root zone. With “strip moistening”, the root part of the cotton plant is qualitatively moistened, water losses for evapotranspiration are reduced, and the values of CIV, CFI, and the efficiency of drip irrigation systems are increased. When cultivating cotton according to the business plan, favorable conditions are created for the use of the "cluster method". The yield of cotton on the experimental plot was - 42.8, on the control variant -32.6.
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