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Table1 Some basic properties of soils used for field experiments

pH
Soils (H0) O.M  TotalN Total P Shwly Rapidly Rapldly Rapldly CEC
g kg ! g kg 1 g ke~ I release K available N available P available K (emol kg~ ])
mgkg ! mgkem! mghkem!  mgkgo!
55 27.8 .81  0.668 26 14.2 6.8 721 15.0
7.3 35.0 209  0.934 410 2.4 5.0 121 3 17.7
P 26(39) kg hm™ 2, K 94 kg hm™ %, CK , 4 ,
32 5m? N1PK , , 3, 30 m”
( ) 50% ,20% , 30% ; ( ) ; (
) 50% , 50% 1998 6 N s
2000 6 60 cm
: s CK
NI1PIKI N2P2K2 N3P3K3 N2P2K2+ S( ) 5 s (N- P- K-8)

,0- 0- 0 225- 19.6- 74 7 300- 26.2— 99.6 375- 32 7- 124 5 300- 26.2—- 99. 6- 2250 kg hm"~ 2
,0- 0- 0 150- 26.2- 49. 8 225- 39.3- 747 300- 52 4- 99.6 225- 39.3- 74.7- 2250 kg

hm™ 2 X X (2mx2mx1m) s
s 20 em 60 em 80 em 15em X 10 em s
1997 6
13
« 707 « 5 7 , 1998 “ 5
” « 8 ”,1999 6 , 10
; 10 .6
14
3 5 s 3 50 emX 50 em s ;
154 1, 2001 , 246810d
) ; , NH’- N NO3-N ;NHi-N
[7]7N0§_N [8]7 N _ [9
2
21
211 3~ 4 (2,
,1998 8500~ 9000 kg hm™2  , N270
, N270 , , ; 1999
, 7000~ 7200 kg hm™ >, N270 , N180
22000 7600~ 8000 kg hm >,  N270 ,
N225 , 270 kg hm™ ?
, L4 3 N270 , 1998 2001
N180 , N N 225~ 270 kg hm™ > ,

, NPK ,



428 40
2 1998~ 2001 (kg hm-2)
Table 2 Riceyield in field experiments under different rate of N applied from 1998 to 2001
Hydromorphic paddy soi Gleyed paddy soil
Treat
1998 199 2000 1998 199 2000 2001
CK 7852 ¢V 4311 b 5810 ¢ 6222 ¢ 35% d 4002 ¢ 4055 e
NO — — — 6483 ¢ 4117 ¢ 427 ¢ 4988 d
N180 8478 b 7000 a 7254 b 7926 ab 6319 b 5973 b 6987 ab
N225 8684 b 7178 a 7620 ab 8064 ab 6554 b 6272 b 7089 ab
N270 9051 a 723 a 7910 a 888 a 7091 a 63388 ab 7221 a
N315 8786 ab 7000 a 7756 a 7811 b 6728 ab 6413 ab 6795 b
N360 9084 a 7067 a 8044 a 8065 ab 6882 ab 6671 a 6318 ¢
1 (p=0.05, )
212 1997
3. , )
N225 N300 hm? 334. 2 355.5 R 86. 9%
84. 9% , N338 78 2%, N263 ; s
s s , 4 , N300
N300 s s 10361
kg hm™ 2, N225 N263 N338 1. 6% 4 4% 2 9% R N263
3
Table 3 Effect of different fertilizer N rate applied on composition of rice ear grain
Maxi. of Amount of early  Percentage of Setting L
. L o . Grain yield
Treat ment seeding earing tiller earbearing till Glumes of ear Grains of ear  percentage o T2
(10 hm2) (10 hm™? (%) () e
N225 334.2 290 4 86 9 123.8 117.7 95.1 9162 b
N263 345.6 299 4 86 6 127.7 120.9 94.7 N9M a
N300 3%.5 301 7 849 134.6 128. 1 95.4 10361 a
N338 38.4 301 5 78 2 133.3 126.5 94.9 10064 a
1) (p= 0.05, )
22
s , N225 R N225
,2 ,N135 N180  N225 14% 12% ,N270 N315 N225
11% 8% s N180 s , 1999
135 kg hm™ %, 2000 180 kg hm™ % | ( 4;

CK NO

?
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N225 kg hm™ 2, N 180 kg hm™ 2
4 (kg hm-?)
Tahle4 Wheat yield of field experiments under different rate of N applied
Hydromophic paddy soil Gleyed paddy soil
Treat ment
199 2000 199 2000
CK 3768 ¢V 393 ¢ 1371 b 1310d
NO — — 1671 b 1676 ¢
NI135 5183 b 5258 b 4526 a 4572 b
NI18&0 5265 b 5328 b 469 a 94 a
N225 6020 a 6063 a 4451 a 4819 a
N270 5258 b 5472 b 4633 a 499 a
N315 5391b 5738 ab 4826 a 4868 a
1 (p= 0.05, )
23
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1 2 (2000 10 ~2001 10 ) 80 cm
NO5-N NO3-N ,
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30.0 7008
Nk g ~6.00
g ~ 250 —@—N22s g —4—Ck
RN 00 —A— N300 g & 5.00 —&— N300
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N38 kgl L4 kgl L0 kgl kg
S 4kg R 7.6 kg s s
, 7000~ 8100 kg hm™> N 225~ 270 kg hm™ 2, N ,
225 kg hm™ 2, 180 kg hm™ >
5

Table 5 Yield of rice and wheat and the ratb of grain increased to N applied unde different N rate in field experiments

) Hydromorphi ¢ paddy soil Gleyed paddy sol
Treatment
(kghm %) (Nkgks™') (kghm™?) (Nkgkg ')  (kghm?) (Nkgke™') (kghm™?) (Nkgks™')
CK 5991 — 3881 — 4954 — 1674 —
N180/ 135 7577 8.8 521 99 6301 10.3 4549 21.3
N225/ 180 7827 56 5297 1.7 @95 4.3 4820 6.0
N270/ 225 8061 5.2 6042 16 6 247 5.6 4635 - 4.1
N315/270 7847 - 4.8 5365 - 150 6937 - 6.9 4814 4.0
N360/ 315 8065 4.8 5565 4 4 (R 1.0 4847 0.7
1 7
20 , , : , 80 )
6235 kg hm™ % 3776 kg hm™ 2, N 82 5~ 142 5kg hm™? 97.5~ 172 5 kg
hm™ 2% 81 40.0% 29.8%; ,
90 7380~ 7549 kg hm™ °, N 222~ 261 kg
hm™ 212 5]
, ) . , 1998, (6): 291~ 296
2. . — 16 . , 1998, (6):
281~ 310
3. . . . ,1987, 8(2) : 60~ 65
4. . , . IIL ,
1982, (7): 1~ 6
5. , , . VIL
,1984,(12): 1~ 4
6 , , . . ,1988,20(1):5~ 9
7 , 199. 34~ 35
8. s N . . , 1983, 6: 35~ 40
9 ) . . ,1987,8(1): 9~ 14
10. N s .
, 1996, 1~ 12
11. , , . ) , 1997, 34(1) : 61~ 73
12. ) s .. . , 1998, 3(5):
51~ 54
13. s s . . ,2001,9(1):16~ 18

14.  OwensL B, Edwards W M, Van Keuren R W. Nitrate levels in shallow groundwater under pastures receiving ammonium nitrate
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or slow release nitrogen fertilizer. J. Environ. Quality, 1992, 21: 607~ 613

OPTIMUM NITROGEN RATE FOR A HIGH PRODUCTIVE RICE WHEAT
SYSTEM AND ITS IMPACT ON THE GROUNDWATER
IN THE TAIHU LAKE AREA

Wang De jian  Lin Jinghui  Sun Rur-juan  Xia Li-zhong Lian Gang
(Insiitute ¢f Soil Sdence, ChineseAcademy  Sciences, Nayjing 210008, China)

Summary

To aim the problem of nitrogen fertilizer overused to cause lower efficiency of fertilizer N ut ilization
and environment pollution, the field and lysineter experiments under different amount of fetilizerN ap
plied were conducted in the Taihu lake area to seek the optimum nitrogen rate for a high produdive rice
wheat system and reducing nitrate leaching. The preliminary results showed fertilizer N rate used increased
with yield of rice & wheat. Optimum rates of fetilizer N ranged fram 225 to 270 and 180 to 225 N kg
hm™ % for rice and wheat in the two main paddy soils, respedively. With both high percentage of earbear
ing tiller and setting percentage, yields of rice & wheat were higher at optinum rate of fertilizer N used
than at other treaments. Nitrogen was leached away fram field mainly in the fom of NOs-N, not
NH; -N, and i ocaurred in the season of grow ing wheat and the early stage of rice pouding and transplant-
ing. Nirate N concentrations in the leachate increased gradually with the increasing of fertilizer N applica
tions. Which in the lysimeter leachate ranged from 5. 4 to 21. 3 mg L™ ! from the field receiving 225 kg
hm™ %, with 60% leachate being over the standard of 10 mg L™ ' NO3-N standard and in groundwater
ranged from 1. 9 to 11. 0 mg L™ " from the fields receiving 270 to 315 N kg hm™ %, with 209% samples being
nearly and 10% over the standard, respectively. Although NO3-N levels in groundwater from fertilized
fields are usually well below the standard, cumulating of hich NO3 -N leachate will be a potential risk of
water contamination in Tathu Lake area.

Key words Taihu Lake area, Rice-wheat system, Optimum nitrogen rate, NO3 -N leaching



