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Abstract

Objective: The application of water-saving irrigation technology in fragrant pear orchards is an inevitable
trend in fragrant pear production. Through the optimization of fragrant pear drip irrigation technology
parameters, the irrigation system for fragrant pears under different tree ages and soil conditions is clarified;
Taking the 10th company of the 29th regiment as an example, combined with engineering, management,
and irrigation technology measures, this study explores the potential for agricultural water conservation in
the research area, providing theoretical guidance and technical practice for improving the agricultural water
use efficiency in the main production area of Korla fragrant pear.

Methods: The main research object of the Fragrant Pear experimental area is the 7-year-old Fragrant Pear
with dwarfing dense planting types, and conduct field experiments combining two types of irrigation
volume (6750 m*hm?, 5250 m*/hm?) and three types of drip irrigation pipe layout (one row of two pipes,
one row of three pipes, and one row of four pipes) to explore the effects of different treatments on soil
water and salt, growth indicators, yield and quality of fragrant pears; Optimize the irrigation system for
fragrant pears using the HYDRUS-2D software; Taking the 29th Regiment and 10th Company as the
research area, calculating the water-saving potential in agricultural through mathematical models for
channel anti-seepage prevention, agricultural water price adjustment, crop irrigation system and planting
structure, analyze the potential for agricultural water-saving.

Results: (1) When the irrigation amount is constant, the average soil moisture content of the 0-100 cm soil
layer increases with the increase of the number of drip irrigation pipes, with a growth rate of 1.40%~1.70%.
The average soil salt content decreases with the increase of the number of drip irrigation pipes, with a
decrease rate of 5.66%~12.08%. When the arrangement of drip irrigation pipes is constant, the average soil
moisture content of the 0-100 cm soil layer increases with the increase of irrigation amount, and the
average soil salt content decreases with the increase of irrigation amount, with a decrease rate of
4.29%~23.60%; The soil moisture distribution uniformity of each treatment in the early and late stages of
pear growth was above 0.90, and the change in soil moisture distribution uniformity of T3 treatment was
the most stable.

(2) When the irrigation amount is constant, there is no obvious pattern between the water
consumption of fragrant pears and the arrangement of drip irrigation pipes. When the arrangement of drip
irrigation pipes is constant, the water consumption of fragrant pears increases with the increase of irrigation
amount. The growth rate of new shoots and leaf area increased first and then decreased with the passage of

time; There was no significant difference in the soluble solids content and fruit flesh hardness among the



treatments (P<0.05); The water use efficiency of each treatment ranges from 1.7 to 3.0 kg/m?3, with T5
treatment having the highest water use efficiency and yield.

(3) Using the HYDRUS-2D model to simulate and optimize the irrigation regime for fragrant pears of
different soil types and tree age, taking sandy loam soil as an example, under the condition of a 14 day
irrigation cycle and 9 irrigation cycles, the recommended solution for 4-10-year-old fragrant pears with a
irrigation amount of 4500 m?*/hm? and a drip irrigation pipe layout with one row with two pipes; For
11-20-year-old fragrant pears with a irrigation amount of 6000 m3*/hm? and a drip irrigation pipe layout with
one row with three pipes; For 21-30-year-old fragrant pears with a irrigation amount of 6000 m?*/hm? and a
drip irrigation pipe layout with one row with four pipes;

(4) The total agricultural water-saving potential of the 10th company of the 29th regiment was 2.0268

million cubic meters, the water-saving potential of the project by increasing the channel lining rate was
74800 m?, accounting for 3.69% of the total water-saving potential; The water-saving potential through the
management of agricultural water price adjustments for crops in the company was 201400 m?, accounting
for 9.94% of the total water-saving potential; The water-saving potential of optimizing crop irrigation
regime and adjusting planting structures in the platoon was 1.7506 million cubic meters, accounting for
86.37% of the total water-saving potential.
Conclusion: Based on field experiments, it was found that the optimal irrigation amount for young fragrant
pears was 5250 m¥hm?, and the best performance was achieved with a row of three drip irrigation pipes;
The simulation results show that for different soil types of 4-10-year-old fragrant pears, the selected
irrigation amount was 4500 m3/hm?. For 11-30-year-old fragrant pears, the selected irrigation amount
ranges from 4500 to 6000 m?*/hm?, and the sand soil was arranged in a row of three pipes, while the sandy
clay soil was arranged in a row of two pipes; Optimizing crop irrigation systems and adjusting agricultural
water prices are the main methods to alleviate the shortage and insufficiency of agricultural water in
regions.

Key words:Drip irrigation pipe layout method; Optimization of irrigation regime; Agricultural water

saving potential; HYDRUS-2D; Fragrant pear
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