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Effect of Partial Root Zone Drying Subsurface Drip on the Environmental Factors of Potato Root—soil System by
Reclaimed Water Irrigation

QIAO Dong-mei'?, QI Xue-bin', FAN Xiang—yang', LI Ping', HU Chao', FAN Tao', HUANG Zhong—dong', ZHAO Zhi—juan'

(1. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453003, China; 2. Graduate School of Chi—
nese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Partial root zone drying (PRD) subsurface drip irrigation is a very potential water—saving technique. The effect of PRD subsurface
drip irrigation on spatial distributions of potato root length density(RLD), root weight density(RWD), soil water and soil salt was studied by
using reclaimed water. The results showed the soil layer of 0~60 cm was the main root layer of potato, the roots decreased and kept emission in
different direction around the plant. The spatial distribution function of potato root length density could simulate the root distribution trend in
3D coordinate. PRD subsurface drip irrigation stimulated potato root growth and root density. Irrigation water use efficiency was increased by
39% under PRD subsurface drip irrigation. Soil water moisture and salt of emitter and middle of ridge slope should be taken into account by
PRD irrigation in order to save irrigation water amount and control salinity. Water saving and salinity controlling were the dual—goal in PRD
subsurface drip irrigation.
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Table 1 The water quality index of reclaimed irrigation water

AR ESAY

R | o1 T
HiH mg L’ mg-L pH EC/dS-m™ TN/mg-L* TP/mg-L

2007-5-9  3.13 2435 779 252 36.26 0.25
2007-5-20 4.41 4244 765 251 63.61 0.18
2007-6-10  5.81 16,71 7.60 2.36 65.47 0.23
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Table 2 The analysis results of soil agricultural chemistry property

AR/ BARY 2R/ £

IK AR

BB WA SRR

W fem mg- kg™ mg-kg™ mg-kg™ mg-kg™ mg-kg™ mg-kg™ mg-kg™ mg-kg™ pH  EC/S-cn™
0~20 14.10 0.34 631.2 631.2 113.53 20.03 258.99 7.73 7.81 0.36
20~40 27.80 0.13 384.85 384.85 81.95 7.52 133.42 4.01 7.71 0.38
40~60 27.73 0.24 290.55 290.55 59.40 547 120.34 3.48 7.88 0.35
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