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Fig. 1 Frame of the model
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Table I Parameters needed in simulating soil water movement
S B E p 0 ks hinax o a B
(cm) (g/em®) (em*/em®) (cm/d) (cm)
1 6 1.2 0.5409 3.5000 300 0.0274 2.7700 0.0150
2 7 1.2 0.5409 3.5000 300 0.0274 2.7700 0.0150
3 12 1.37 0.4884 1.0000 135 0.0378 2.1000 0.0140
4 10 1.46 0.4587 3.5000 300 0.0274 2.7700 0.0140
5 10 1.46 0.4587 3.5000 300 0.0274 2.7700 0.0140
6 10 1.46 0.4587 3.5000 300 0.0274 2.7700 0.0140
7 11.25 1.53 0.4347 3.5000 300 0.0274 2.7700 0.0140
8 11.25 1.53 0.4347 3.5000 300 0.0274 2.7700 0.0140
9 11.25 1.53 0.4347 3.5000 300 0.0274 2.7700 0.0140
10 11.25 1.53 0.4347 3.5000 300 0.0274 2.7700 0.0140
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Table 2 Nitrogen transformation parameters adopted

in simulating process

e BLAY FHIE

TSN, 5 B Ky 1/d 0.35
A R 5 4 kg 1/d 35

Special AL AR LA H AL C, mg/(kged) 0.7
Special BIAL T S LA L N, Mg/kg 57

Special A H G143 43 s B HL K 1/d 0.03

Freundlich J7 2 H R B i 4 K 0.87
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Table 3 Date of fertilization
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Fig. 3 Temporal change of mineral nitrogen concentration in paddy soil
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Fig. 5 Stimulated nitrogen distribution changes of each process in nitrogen

cycling in soil-plant system
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Table 4 Simulated nitrogen distribution of each process in rice-growing season

i (kg/hm?)

b N (kg/hm’)

i W1k TR AR SR iFS SREH S N
2003 270 61.7 207.1 41.2 57.6 9.2 11.8
2004 270 50.6 205.1 47.6 48.7 7.6 13.6
2005 270 62.3 205.1 47.5 572 9.3 9.5
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Fig. 6 Stimulated nitrogen concentration changes at different depths after fertilizing
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Fig. 7 Temporal changes of total dry biomass and dry biomass of various organs of rice

5 (kg/hm?)

Table 5 Simulated total dry biomass and dry biomass of various organs of rice

— 5 SRR ()
+ s EYE (SE)

GRY) BTYE 1 H E Eul I
2003 4f: 16884.1 7938.5 1013 5949.2 1644.7 1983.4
2004 4F: 18171.7 8430.9 913.6 5575.6 1439.6 1812
2005 4F: 17551.9 8067.9 554.9 5809 1161.6 1958.5
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Fig. 8 Comparison between simulated and measured total dry biomass and dry biomass of various organs of rice
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A Nitrogen Cycling Model in Soil-Crop System of Paddy Soil

TANG Hao-ye', HAN Yong', HUANG Qiao-li’

( 1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Science), Nanjing 210008, China;

2 Yangzhou University, Yangzhou, Jiangsu 225009, China )

A one-dimension model of nitrogen cycling was described in this paper. The model constituted of

three modules: soil-water-movement module, nitrogen-transport module and rice-growth module. In simulating soil

water movement, potential saturated and unsaturated flow in soil were considered; In simulating nitrogen transport,

NO;, NH,", and urea were taken as soil solutes and their vertical movement were simulated by convection-dispersion

equation; In simulating nitrogen transformation, urea hydrolysis, mineralization, ammonia volatilization, nitrification,

denitrification and ammonium adsorption-desorption were considered together; In simulating crop growth, ORYZA

rice-growth model was selected and some parameters were modified by field experiment. The model was validated by a

3-year field experiment, and simulated results of mineral nitrogen in soil and rice-growth were proved well.

Comparison analysis showed there were significant correlation between simulated and measured ammonium nitrogen

concentrations, as well as dry biomass of rice different organs.
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Paddy soil, Nitrogen cycling, Model, Soil-crop system



