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Table 1 Basic physical properties of stony soil of experimental site

VR I/ HHEDLBRALI % EEEER wReks ENEKE BT

em <0.002 mm 0.002~0.02 mm >0.02~2 mm UELZES (em’ - cm”) (em - cm”) (g-cm™)
0~45 8.5 222 69.4 o 0.31 0.22 1.50

bt

>45~120 2.5 23.9 73.6 0.21 0.12 1.88
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Fig.1 Borrow schematic diagram of interference infiltration
experiment
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Table 2 Parameters of Van-Genuchten model for stony soil
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kR, KRG MXBHe RE BKEKS Y
cm 33 33 “1 .
(ecm™em™)  (cmem”)  (l-em™) n (cm'min™) !
0~45 0.035 0.31 0.057 22 0.1 0.5
>45 0.025 0.21 0.080 2.4 0.5 0.5
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Fig.2 Comparison between simulated and measured values of soil moisture
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Fig.3 Schematic diagram of drip irrigation pipeline layout
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Fig.4 Comparison of wetted bodies under emitter and zero
transmission surface with pipeline spacing of 30 cm
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Fig.5 Simulated soil moisture distribution in different dripper discharge rates and pipeline spacing
. Chinese solar greenhouse under drip irrigation[J].
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Numerical analysis of layout parameters and reasonable design of grape
drip irrigation system for stony soil in Xinjiang Uighur Autonomous
Region

Chen Ruonan!, Wang Quanjiu**, Yang yanfen?
(1. Institute of Water Resource, Xi’an University of Technology, Xi’an 710048, China;
2. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: In order to understand the laws of soil water movement under complex stony soil condition and optimize the design
parameters and layout parameters of grape drip irrigation system in Xinjiang Uighur Autonomous Region, field experiments
were carried out to determine the appropriate distance between the emitters should be 30 cm. Hydrus-2D numerical model was
performed to estimate the hydraulic parameters of stony soil and simulate the soil water distribution characters of surface drip
infiltration under different emitter discharge rates and lateral pipeline layout distance styles. According to the simulated wetted
body feature and grape root distribution character, the rational discharge rates should be between 2.5 L/h and 3.0 L/h, and the
reasonable lateral spacing of drip irrigation pipeline should be 60 cm. The results can provide some guidelines for scientific
design and rational filed layout of grape irrigation system under stony soil.

Key words: numerical analysis, soils, soil moisture, distribution, hydraulic parameters, dripper discharge, pipeline spacing



