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Simulation of Effects of Pisha Sandstone on Improving Corn Yield
in Sandy Soil with RZWQM2 Model

SUN Zenghui'®>  HAN Jichang'® MAO Zhongan'® WANG Huanyuan'® HU Ya'’
(1. Shaanxi Province Land Engineering Construction Group, Xi'an 710075, China
2. Shaanxi Key Laboratory of Land Consolidation, Xi’an 710064, China
3. Key Laboratory of Degraded and Unused Land Consolidation Engineering, Minisiry of Land and Resources, Xi’an 710075, China)

Abstract. Serious desertification caused by human activity and climate change, in addition to water loss
and soil erosion related to Pisha sandstone in the Mu Us sandy land, lead to severe scarcity of soil and
water resources, which causes worse local agricultural conditions accordingly. Many physical properties of
Pisha sandstone is complementary with that of sand, Pisha sandstone is therefore supposed to be blended
to enhance water productivity and arability of sandy land. The root zone water quality model 2
(RZWQM?2) was calibrated and validated based on 2-year experimental data for composite soils prepared
at three ratios of Pisha sandstone to sand (1:1, 1:2 and 1:5), and then used to estimate potential yield
(Yp) and rainfed potential yield ( Yp(r) ), along with yield gap (YG(r)) of corn ( Zea mays L. ) by
using the weather data from 1990 to 2013 in Mu Us sandy land. The mean simulated Yp(r) of corn in
the compound soil at a ratio of 1:2 ( Pisha sandstone: sand) was significantly higher than that of the
compound soil at 1: 1 and 1:5 ratios, respectively. There was no difference in the simulated Yp (r)
between those of the 1: 1 and 1:5 ratios of Pisha sandstone to sand. The mean simulated Yp(r) of corn
was 2 551 kg/hm”, 3 527 kg/hm” and 2 924 kg/hm’ and the YG(r) was 6 071 kg/hm’, 5 096 kg/hm’
and 5698 kg/hm” at 1: 1, 1:2 and 1:5 ratios, respectively. The results showed the potential of Pisha
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sandstone as amendment on improving corn yield in Mu Us sandy land. Further research into the long-

term effect of Pisha sandstone on soil chemical, biological properties and soil microbial community

structure is required to gain a better understanding of the mechanism of Pisha sandstone as amendment for

increasing crop yield in Mu Us sandy land, China.

Key words: Pisha sandstone; aeolian sandy soil improvement; yield; RZWQM2 model
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Tab.1 Primary physical properties of aeolian sandy soil and Pisha sandstone in study site
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Wb+ Wt 95.4 4.1 0.5 1. 60 7.4 3.86 2.93
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Tab.2 Primary physical properties of three compound soils in study site
s sy kLB OBPRLBTR RPRIBTEE HE/ WASKER, LR HEEKE, FE LA/
W N e sve BU% (een)  Gemed) BB (emdeem) (endeem )
0~15 46.8 44.9 8.2 1.38 46.5 0.350 0.174 0.093
1:1(T1) 15 ~30 69.6 18.1 12.3 1.46 73.4 0.350 0.207 0.053
30 ~ 120 95.4 4.1 0.5 1.61 151. 4 0.229 0.128 0. 045
0~15 64.7 30.0 5.3 1.43 73.4 0.201 0.226 0. 083
1:2(T2) 15 ~30 77.0 13.5 9.5 1.52 90.0 0.304 0.228 0. 087
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0~15 74. 8 20. 1 5.1 1.54 38.0 0.244 0.247 0. 087
1:5(T3) 15 ~30 81.9 12.7 5.4 1.59 49.5 0.270 0.235 0.081
30 ~ 120 95.4 4.1 0.5 1.61 151.4 0.229 0.128 0. 045
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Tab.3 Genetic parameters of corn
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Tab.4 Model efficiency (ME) and root mean square error

(RMSE) for soil water content in each layers in 0 ~120 cm

soil profile predicted by RZWQM2

2012 4F 2013 4F
W/ em
T1 T2 T3 Tl T2 T3
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