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Abstract 

This article presents the results of studies on drip irrigation of intensive orchards aimed at obtaining 

high and high-quality yields under conditions of water scarcity and improving the reclamation 

condition of agricultural lands. The study was conducted under the conditions of meadow alluvial 

soils in Bukhara Region, where the groundwater table is located at a depth of 1.5–2.0 m. The 

research focused on determining the effect of different irrigation regimes on the productivity of 

the intensively cultivated “Cripps Pink”| apple variety grown as a repeated crop. 
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Introduction 

Approximately 51–53 billion m³ of water resources are currently used annually in the agricultural 

sector of the Republic of Uzbekistan. According to available data, the water deficit is projected to 

reach 7 billion m³ by 2030 and 15 billion m³ by 2050. Under such conditions, it is of great 

importance to widely introduce water-saving irrigation technologies in agricultural production and 

provide state support for their implementation, attract foreign investments and grants to the sector, 

train qualified specialists for the water management sector, strengthen cooperation among 

education, science, and production, and widely implement scientific achievements in agricultural 

practice. 

In the context of increasing global water scarcity, the scientific planning of water resource use and 

the development of modern agro-reclamation and water-saving irrigation technologies that ensure 

the sustainable maintenance of the ecological and reclamation condition of agricultural areas in 

both the short and long term are becoming increasingly important. 

From this perspective, the development of scientific and practical approaches to reducing the 

impact of water scarcity, improving the reclamation condition of irrigated lands, ensuring stable 

and high crop yields, increasing the efficiency of irrigation water use, and effectively utilizing 

collector-drainage water as an additional water source represents one of the most urgent issues. 
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Research objective 

The objective of the study was to compare irrigation methods and irrigation techniques and 

technologies for intensive apple orchards, particularly the ‘Cripps Pink’ variety, under the 

conditions of meadow alluvial soils in the Bukhara oasis, and to determine the most appropriate 

irrigation method, irrigation rate, and irrigation timing suitable for the prevailing soil conditions. 

 

Research object 

The research object was the intensive ‘Cripps Pink’ apple variety. The experiments were 

conducted under the conditions of meadow alluvial soils belonging to “GARDEN BUKHORO 

AGROKLASTER” LLC, located in Vobkent District, Bukhara Region. 

 

Materials and Methods 

Field experiments were conducted in 2023–2024 in intensive apple orchards belonging to the 

“Garden Bukhoro Agroklaster” cluster farm, Vobkent District, Bukhara Region. 

 

Research methods 

The research was conducted according to the methodologies developed by the Scientific Research 

Institute of Cotton Breeding, Seed Production and Agricultural Technologies (PSUEITI), 

“TIIAME” National Research University, and the Scientific Research Institute of Irrigation and 

Melioration (ISMITI). 

 

Table 1. Experimental design 

Variant Irrigation method Irrigation regime, % of FC Annual fertilizer rate, kg/ha 

1 Furrow irrigation 70–70–65 N150 P105 K75 

2 Drip irrigation 75–75–70 N150 P105 K75 

FC — field water-holding capacity. 

 

Results and Discussion 

The meadow alluvial soils in the experimental area receive approximately 200–300 mm of annual 

precipitation, while annual evaporation from the land surface reaches approximately 1,300–1,600 

mm. Under such conditions, maintaining an optimal soil moisture level through irrigation is of 

particular importance. 

The development of scientifically based irrigation rates for specific climatic and soil-reclamation 

conditions is essential for increasing crop productivity while ensuring economical and efficient 

use of water resources. 

In the experiment, the apple orchard was irrigated through furrows and by drip irrigation, taking 

into account the pre-irrigation soil moisture content. The irrigation regimes were maintained at 

70–70–65% and 75–75–70% of field water-holding capacity, respectively. 

In the first treatment, where the orchard was cultivated under the 70–70–65% irrigation regime, 

the orchard was irrigated six times during the growing season. The individual irrigation rates 

ranged from 545 to 1,233 m³/ha, while the seasonal water consumption amounted to 4,779 m³/ha. 

In the field where drip irrigation was applied, irrigation was carried out 16 times, with individual 

irrigation rates ranging from 180 to 240 m³/ha. Total seasonal water consumption amounted to 
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3,180 m³/ha. Compared with the control field, the drip-irrigated field resulted in a 33.5% saving 

of irrigation water. 

 

Calculation of irrigation rates 

The irrigation rates were determined according to the methodology developed by PSUEAITI 

(formerly UzPITI), based on the methodology described in Methods of Field Experiments with 

Cotton (1981), using the following formula: 

M = (Wₙ − Wₘ) × 100 × d × h + K 

where: 

• M – irrigation rate, m³/ha; 

• Wₙ – soil moisture corresponding to field water-holding capacity, expressed as a percentage of 

soil weight; 

• Wₘ – soil moisture content before irrigation, %; 

• d – soil bulk density, g/cm³; 

• h – calculated soil layer, cm; 

• K – water losses during irrigation, including evaporation (10%). 

For the first irrigation, the amount of water required to moisten the 0–50 cm soil layer was 

calculated as follows: 

M = (Wₙ − Wₘ) × 100 × d × h + K 

M = (20.5 − 14.5) × 100 × 1.38 × 0.5 + 10% = 455.4 m³/ha 

For the second irrigation, the amount of water required for the same soil layer was calculated as 

follows: 

M = (Wₙ − Wₘ) × 100 × d × h + K 

M = (20.5 − 15.4) × 100 × 1.38 × 1 + 10% = 774.2 m³/ha 

The number and rates of irrigations carried out in the experimental field are presented in Tables 2 

and 3. 

 

Table 2. Number and rates of furrow irrigations in the apple orchard 

Irrigation regime, 

% of FC 
Indicator 1st 2nd 3rd 4th 5th 6th 

Seasonal, 

m³/ha 

70–70–65 

Gross 472 944 944 944 944 531 4779 

Net 400 800 800 800 800 450 4050 

Drainage/r

unoff 
72 144 144 144 144 81 729 

 

For the field where drip irrigation was used, the irrigation rates were determined as follows: 

M = (Wₙ − Wₘ) × 100 × d × h + K 

M = (20.5 − 14.5) × 100 × 0.5 × 1.38 + 10% = 455.4 m³/ha 

 

Table 3. Number and rates of drip irrigations in the apple orchard 

Irrigation regime, % of 

FC 
1st 2nd 6th 7th 

8th–

15th 
16th 

Seasonal, 

m³/ha 

75–75–70 180 180 240 240 240 260 3180 
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The data presented in the tables demonstrate a significant difference in irrigation rates between the 

irrigation regimes and irrigation methods. 

In the traditionally furrow-irrigated field, the irrigation water requirement was 33.5% higher than 

in the drip-irrigated field. 

 

Conclusions 

Based on the experimental results obtained under the conditions of long-term irrigated meadow 

alluvial soils in the Bukhara Region, the following conclusions can be drawn: 

• For the cultivation and maintenance of intensive apple orchards, maintaining pre-irrigation soil 

moisture at 75–75–70% of field water-holding capacity makes it possible to reduce irrigation water 

consumption and obtain an additional yield of 1.6 t/ha. 

• To obtain high and high-quality yields from intensive apple orchards, it is recommended to apply 

drip irrigation 16 times during the growing season at a 75–75–70% soil moisture regime relative 

to field water-holding capacity, using approximately 240–280 m³/ha per irrigation. This irrigation 

regime makes it possible to obtain an additional 1.6 t/ha of yield and save approximately 33.5% 

of irrigation water compared with traditional furrow irrigation.  
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