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Soil Moisture and Thermal Effect of Maize Under
Mulched Drip Irrigation in Arid Area
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(1. Research Center of Soil and Water Conservation and Ecological Environment , Chinese Academy of
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Northwest A&F University , Yangling » Shaanxi» Shaanxi 71210053, University of Chinese Academy of Sciences, Beijing 100049
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Abstract: Soil moisture and thermal condition were two key factors for crop production in Arid Region. The
effects of different plastic film and tillage modes under mulched drip irrigation on the spatial variation of soil
moisture and heat transfer were studied by the 2—year field experiment in Hetao Irrigation District. The ex-
periment designed 4 treatments which included ridge tillage with full film mulching (LQ), ridge tillage with
half film mulching (LB), flat tillage with full film mulching (PQ) and flat tillage with half film mulching
(PB). Soil moisture in 0—120 c¢m profile was measured by drying method. Soil temperature was checked by
ECH,O at the soil layer of 0—120 cm. The results showed that compared to LB, PQ and PB, LQ increased
soil water contents by an average of 14.4%, 23.8% and 26. 9% in 0—20 cm respectively at seedling stage.
At jointing stage, LLQ and PQ enhanced the same parameter by up to 32. 6% and 5. 8% than LB and PB in
0—40 cm respectively. The soil water content of ridge tillage in 0—60 cm was significantly higher than flat
tillage during heading stage, however there was no significant different in 60—120 cm. Finally, LQ in 0—80
cm increased soil water content by 18. 1%, 11. 2% and 21. 5% compared to LB, PQ and PB at maturing
stage, respectively. Average soil temperature in 0—70 cm soil layers was significant higher in full film mulc-
hing than half film mulching. Compared to LB, PQ and PB, soil temperature of LQ increased 0. 44 C and
1.16 C, 0.93 C and 0.22 C, 1.22 'C and 1. 37 'C in 2014 and 2015 respectively. The changes of soil tem-

Y5 B #1:2016-08-30

FENIE - [ 5 R B R R (486371 R T HD (2013AA102904) 5 [H 5K H AR B 24 2L 4 U H (51509238)
E—1EF STHIBAIST—) L LA, BN HE L HORB R . E-mail: q2j8866 @sina. com
BEEE G969, B WL 05T 51, EEFEK H R I5 & 2R 5T . E-mail: nerewsi@ vip. sina. com



513

FERIR AR - T 5 X 6 K BT 39 9 1 3K B0 173

perature were tented to be steady with increasing soil depth. Ridge tillage with full film mulching method

could significantly increase soil temperature, enhance the soil water content and had obvious effects on re-

straining the loss of heat. It was clear that the optimal mulch and tillage strategies were beneficial to form

better soil moisture and temperature environment and then increased crop yield.

Keywords: mulched drip irrigation; ridge tillage; soil temperature; soil moisture
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