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Loss of Nitrogen in Rice Field and its Influence on Water Environment

GAO Xiao-jiang !, HU Xue-feng >, WANG Shao-ping ?, HE Bao-gen ?, SHEN Ming-neng *

(Department of Environmental Science and Engineering, Fudan University, Shanghai 200433 China)

Abstract: An Experiment was done to assess the loss of nitrogen in rice field during tillering stage of paddy rice at a farm water
conservancy test station in Qingpu, Shanghai. After application of ammonium bicarbonate, to rice field with drowned water, it
has been found that most of nitrogen was in NHy' =N, with a large variation of concentrations by the time. In soil solution of
vertical profile, the concentration levels of NOs =N and NHs — N were not high under the conditions of drowned and anaerobic
reduction, in an range of from 0. 6mg * ™' to 4. 8 mg + L™', decreasing with depth. In addition, there still existed a certain
contamination on the groundwater. Simulated rainmaking tests showed that the nitrogen loss load of runoff in rice field was closely

related to the interval time between applying fertilizer and rainfall. When rainfall occurred briefly after applying fertilizer, the

runoff loss of nitrogen in rice field may be up to about 10% , which considerably affect on surface water quality.

Keywords: drowned rice field; nitrogen; loss; influence

DR IR R 5 A1, AHBERE ol Ak, ST A
B S, K R e H 4 Ak 1o AR Tolb A,
55 A B AR ] 1 [RT A 32 M DX A M 1 55 G )
RO LB M ) A T AL I % B R R 58 1Y
S H 4 IR Z BT OCER 7 R AL T K]
TR R, TR R D b A 7 AR R TR
] o e A b X 22— ARNE R R st A 2%, 2
FEOR)ZH T AOK BRI MK E TR, X
UK IR S S 3 X RS R TR A R A
6—8 J1 , I IEARL/K e it BENE | 73 BEBAR 17 B E
WrBe, HEBKE: . IREHI AR K, K BRI 4
Dy B T AR T NS DRI A P, 15 e s e ANk
ks B #3: 2000 - 09 - 06
EETA : HK B RFEEE S W I H (49831070) R it i #0025 1 4

2R B D)
PEE R BT (1969—) , B, WK EHBRLE 5 TR R4z, A
FOK LB R L2 T T RMITECE T AE

JEHF K, PR, A SO B2 o e 2 A
UM 2 B R 2 e B IR B, Hiah HOX Ak 5
BRI, 6 2 4 B K IR A G | AR
KRB A T L

1 REHARTE

AT T 1999 4F 8 H7E Filg i A FUK A5
i B AN R T o B I BT O T SR KRS £
BHE IR pHA(E R 7. 7—8. 2, HHLE & 1. 0% —
1.97% , 28} 0. 05% —0. 11% ., 7EIM 455 38 31 1 4
ANTRIVR BE B A SRR B N TR R B 1) - S T A b
TFAKAEEIMERT ARHEE . MSTEE 6 m?, -
JEUREE 2.1 mo MM RE A VRBE 454, B #E & 15
em, BIE R 7.5 ems

IKAEAE HAC AT - 2w B, KA o) BE B A
JE SRy i 24 , it FE AT K o o BRI e mp e it FH o



5520 55 4 W Y-S 7

HoOOR 197

BT RH, HT4iE K 117 kg - hm 2, it I FH 18 7K 3%
70 mm MHCE R FEFER S 3 mm - d-' o HEIE S BR K
AR A, A T HEK

UL TR A28 0 60 < 0 % I AR DR PN T4
FEm T o BT K| B RARRERTIL K i, 1] 3h £
FUMESK A A FE R o BRI SR EE SN 15 mm » b=, BT &L
40 mm A% it JIE 5 [ FR A4 B[] i) B AN ], 23 S A it B F
17 h,48 h .96 h JFHAKETH

IKFER AR B AT« HENE AR AT S, 23R
AR VS 7K . AN [FIVR B - S . W KRR RR A28 3 7K
B, I A% W I [ G R o Ty v BB 2 K A
NHs =N.NO; =N FINO; - N &,

2 HRGITE

2.1 HEKBPREWESETH
2% 1 AEAE IS [ A K =S TOHLA & & i 2 L

o B UG AT D0, BB B it A9 7K Hp o e i) iy B
ATV AR, BRICH KRS A, HRKHNHS - N &
HPE ETF, AEREAR)S 5 h Ak f e (E (148.6 g -
mL~") ;10 h 2247 SRR, Bifl 5 220 80 7% it A8 AL Bt s
[ 1 0 2 PR R A 3 Ml A8 2 2 ply 3 ) 3 8 XL
FEIREE S HR NH, #E R ME R EL, T FE e Kt
RS RGN, BAR NH R R+ 2y, Hz
VFZ R, 763 R A E R AR
M, A LUS E NHs ¥ 8 B AR HBR ) £ 2
WA Z — o J3hh, AR B B A P 3R EY
W A LA R A A A Y ) 2 A7 A8 2 P T 7K v S R A 1)
FEF, BAN, ZERAE 1 &S H K o2& AR %
P @ (17. 0 pg - mL™") , Rk F| 224K, 45 H
V1) 7K A R A T, Ao 2 M B 3T 9T 3 7K P B ok o

T K e FH Rt R 4 i, L R 7K mP s 285 RURIIE i 285
AT REREM (£ 1D, MAAEGEAE1.81—5.11

F1 EREEHEAPHSENMIHSASESTNL

Table 1 Change of contents of nitrate — N and nitrite — N in water from the rice field after application of ammonium bicarbonate
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Figure 1 Change of NHiy — N in soil solution of

vertical profile at different depth

FHRBAR, 76 1.0 pg - mL™' Z2f7, FHIEZZEAR,
BTIE

KA 222 L3 R G A NS, L3
PSR S EAS, £ 0.6—4.5 pg + mL™! JBEl. fE
AN TR R T S W b ) o e LI 20 Bl TR A 4
hn, R AR F R R A, IR R AR R
F, HSEB USR5 b [F] A A S A AR K
B A8 R 1t T WA AV o S F B ) PR 385 %o i 25 2R
e A WA — s (8 2) . SEAAR, AR



198 1o AT AR KRR FET PP R A B R R R B 82 ) 1058 F 5

2001 4£ 8 H

NO;~N/ g +mL™

0 2 4 6
0.0
0.5
=
%\:1‘0 I ——10h
L5 —=— 46h
—4—94h
2.0 L —»— 166h

2 DML 1A AS [ R L M A A R A A
Figure 2 Change of NO; — N in soil solution of
vertical profile at different depth
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Table 2 Nitrogen loss load in runoff by

simulated rainmaking tests
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17 32.6 6.72 0.56 0.016 7.29 9.72%
48 21.0 3.81 0.34 0.009 4.16 5.55%
96 6.0 1.12 0.12 0.003 1.24 1.66%
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