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Fig.1 Precipitation and evapotranspiration during maize growth period in 2020
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Table 2 Soil hydraulic characteristic parameters
SR T TR e o T G B SN s L G
0~35 F b i+ 0.066 0.369 0.003 4 1.136 10.80 0.5 1.517
36~50 Fr b i+ 0.072 0.389 0.0410 1.907 11.80 0.5 1.416
51~78 MR+ 0.100 0.420 0.006 6 1.212 0.48 0.5 1.544
79~100 gL 0.115 0.489 0.004 4 1.419 20.00 0.5 1421
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soil layers with growth period
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Fig.5 Distribution of soil water content with profile before and after irrigation at different growth stages
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Fig.6 Distribution of soil ammonium nitrogen with profile before and after irrigation at different growth stages
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Fig.7 Distribution of soil nitrate nitrogen with profile before and after irrigation at different growth stages

2.3 HYDRUS-2D 1R BUIELE R 74
TR ISR S R U ER3 PR . SR A S E 5 15
PMEEE M2, (Hafk EE RO B . &b+
85 K EAE0~60 cmtJER*. RMSE. ditiA8 ke FE 4y
5] 240.55~0.85. 0.01~0.03 cm’/em’#10.79~0.92, -+
R EAE0~60 et 2 LA FER R, AR (AR
£3 A KE,

1k 75 [ 40.82~0.99, RMSEF] A% 4k 75 [ 240.03~0.34
mg/kg, dif1AEALTE FEH0.91~0.99, F43 S il E HE AR
THHME, XE5REER LA, BA %
i 5 S B 30 5 S ) 22 S e RO I I R S E R
AT ok, B e bt T A e R, R
AT TR A A R K B B A AR .

R s RARE S RO A BIE L R

Table 3 Model validation and statistical analysis of soil water content, ammonium nitrogen and nitrate nitrogen

+335 7k F (em®-em®)

IR A ER/(mg-kg ™) AR (mg-kg ™)

b3 T E A em
R? RMSE d R? RMSE d R? RMSE d

0~10 0.79 0.03 0.89 0.97 0.21 0.97 0.97 0.04 0.97

10~30 0.85 0.03 0.92 0.95 0.24 0.95 0.93 0.05 0.95

D1 30~60 0.56 0.02 0.81 0.85 0.29 0.91 0.82 0.07 0.91
60~80 0.83 0.01 0.94 0.34 0.39 0.42 0.14 0.09 0.86

80~100 0.42 0.02 0.75 0.69 0.48 0.31 0.59 0.18 0.71

0~10 0.77 0.02 0.90 0.99 0.21 0.99 0.98 0.03 0.97

10~30 0.61 0.03 0.84 0.97 0.27 0.97 0.96 0.03 0.97

D2 30~60 0.55 0.02 0.79 0.86 0.34 0.95 0.96 0.05 0.98
60~80 0.37 0.02 0.55 0.41 0.58 0.53 0.70 0.09 0.87

80~100 0.58 0.02 0.80 0.86 0.40 0.60 0.53 0.10 0.76
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Fig.8 Changes of nitrate nitrogen accumulation in

0~100 cm soil layer under different growth stages
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Table 4 Irrigation treatment of simulated scenarios
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Simulating Water and Nitrogen Dynamics in Drip-irrigated Soil

Based on the HYDRUS-2D Model
CUI Hezhao', ZHOU Qingyun' , HAN Nana', ZHANG Baozhong®
(1. Tianjin Agricultural University, Tianjin 300392, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100083, China)

Abstract: [Objective] Water flow and solute transport in soil is important not only for plant acquisition of
resources from soil but also for soil and water environment. In terrestrial ecosystems, they are impacted by numerous
factors. The objective of this paper is to investigate the effects of drip irrigation amount on spatiotemporal change in
water and nitrogen in Hetao Irrigation District, Inner Mongolia. [Method] A field experiment was conducted to
measure the movement of water, nitrate and ammonium in soils, with the irrigation amount controlled at 6 mm (D1)
or 60 mm (D2). The measured data was used to calibrate the HYDRUS-2D model, and the calibrated model was then
used to elucidate how increasing the irrigation amount to 120 mm would affect water and nitrogen movement.

[Result] Irrigation increased soil water content in all growth stages. Following irrigation and fertilization,
ammonium and nitrate contents both increased rapidly and then decreased. On average, ammonium and nitrate in the
0~10 cm soil layer decreased by 60.0%~62.0% and 40.0%~46.7%, respectively, after the D1 and D2 irrigations, with
the decreasing rate varying with growing stage. Compared to D2, D1 increased soil water content at jointing,
heading and filling stage by 5.9%, 8.0% and 6.7%, respectively. Soil ammonium and nitrate both decreased along the
soil depth. Nitrate accumulation decreased gradually when the crop grew from jointing stage to filling stage. The
simulated soil water content and nitrogen agreed well with the measured data. [ Conclusion] Experimental data and
simulated results showed that irrigating the maize by 120 mm of water can effectively reduce accumulation of nitrate
in the 0~60 cm soil layer, and that increasing irrigation frequencies can further curtail nitration accumulation in the
60~100 cm soil layer. These results provide guidance for improving irrigation and fertigation for maize production in
Hetao Irrigation District.

Key words: soil water content; ammonium nitrogen; nitrate nitrogen; numerical simulation; HYDRUS-2D model
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