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Table 1 Nitrogen fertilization and irrigation in the test field

NO;-N —
NH;-N
N(kg/hm?) (mm) N(kg/hm?) (mm)
1 250 90 200 30 2
2 250 90 200 45
3 300 90 230 30 2.1 - NO3;-N
4 300 90 230 45
5 200 90 160 30 3
6 200 90 160 45 7 2013
6 160 cm NO;-N
6 0~40cm 20cm 40 ~ 160 cm 0~40cm NO;-N
30 cm 1 ( 10 mg/kg
1) NO;-N  NH;-N NO;-N 6
2 NO3-N 3
30 —a— 0~20cm
—e— 20~40cm
—— 40~70cm
25+ —v— 70~100 cm
—<— 100~130cm
—_ —— 130~160 cm
on 20+
=
B
g
zl’ 15+
&
“ 10k
5+
0 4-l|6 S-II 5-1|6 5-3|0 6-l|3 6-2|7 7-1|8 7-2|8 8-|7 8-2|7 9-1|3 9-2|6 10-|29 ll-|12 11-|26 I
H
2 HEKEHALIENO-N =T
Fig. 2 Soil nitrate variation in growing period
NO;3;-N
2 2 0~20cm NO3;-N NO3-N
40 ~70 cm
100 ~ 130 cm 70 ~ 100 cm NO3-N
100 ~ 130 cm NO;-N 2.2 - NH;-N
0 ~20 cm
100 ~ 130 cm NO;-N NH;-N NO5-N
3 NO3-N NH;-N
100 ~ 130 cm NH;
#2 ARRELENO-NZEE
Table 2 Nitrate contents in soils of different depths
0~ 20 ~ 40 ~ 70 ~ 100 ~ 130 ~ 0~ 20 ~ 40 ~ 70 ~ 100 ~ 130 ~
20 cm 40 cm 70 cm 100 cm 130 cm 160 cm 20 cm 40 cm 70 cm 100 cm 130 cm 160 cm
14.98 11.20 9.57 7.09 10.02 8.96 14.60 10.98 9.37 8.34 8.33 7.20
4.89 1.95 1.70 1.67 2.52 1.94 4.60 2.97 1.05 2.59 1.96 1.24

32.61 17.46 17.74 23.61 25.14 21.65 31.52 27.05 11.25 31.08 23.52 17.24
(%)
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Table 4 Different texture parameters of soil profile
O, [EA o n K
(cm) (cm’/cm?) (cm’/cm?) (cm™) (cm/d)
0~40 0.068 0.42 0.048 1.42 28.49
40~ 70 0.072 0.41 0.051 1.39 22.36
70 ~ 160 0.047 0.38 0.037 1.76 81.92
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Fig. 6 Comparison of observed and predicted nitrate and moisture contents at wheat season
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Dynamic Characteristic and Numerical Simulation of Nitrate
Nitrogen in Soil-Groundwater System at Field Scale

WANG Zhi-min', LIN Qing', WANG Song-lu?, XU Shao-hui'"
(1 Department of Environmental Science, Qingdao University, Qingdao, Shandong 266071, China;
2 Hydrological Bureau of Pingdu, Qingdao, Shandong 266700, China)

Abstract: Taking the farmland with summer corn and winter wheat rotation in Dagu River downstream of Qingdao as the

study object, the dynamic characteristics of nitrate nitrogen in soil at different depths and groundwater in the rotation period were

revealed through field experiment and lab analysis. The impacts of fertilization and irrigation on nitrate in soil and groundwater

were explored and the nitrate pollution process in soil and groundwater based on the theory of soil water dynamics and solute

transport was numerically simulated. Nitrate content exceeded 10 mg/kg at the depth of 130 — 160 cm at the end of the season,

when the nitrogen rates reached N 380 kg/hm?in wheat season and 290 kg/hm? in corn season. A monthly cumulative model of

nitrate in groundwater was established. Results showed that monthly cumulant of groundwater nitrate was higher in June and

August with the values of 7.20 mg/L and 7.67 mg/L respectively.

Key words: Soil; Groundwater; Nitrate nitrogen; Hydrus-1d model; Nitrogen leaching



