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Table 1 Basic physicchemical properties of experimental soil
pH
Soil (H,0) Total N Alkali-hydrolyzable N Total P Olsen-P Avail K Organic matter
i (gkg™") (mgkg™') (gkg™") (mgkg™") (mgkg™") (gkg™")
Paddy soil 6.99 2.88 188 0.61 37.9 118 32.0
1.2 ( Organic & chemical N combined application
6 (1) OCN 210 kg hm ) 80%
( Farmer’s common N application FN 270 kg hm ~*) ; 20%

(2)
tion RCN 210 kg hm ?)

( Reduced chemical N applica—

 (5)
plication CRU 180 kg hm %)

( Controlled release urea ap—

12

70%
; 30%; ( 6) ( NO) .
(3) ( Site-specific nitrogen man— 3 80.4 m’
agement SSNM) RCN (12mx6.7m) . FN\RCN  SSNM
N SPAD( Soil Plant Analysis Devel- 3 (7 1 ). (7 13 )
opment) SPAD > 39 (8 5 ) 30% 30%  40%
45 kg hm = SPAD < 37 65 kg hm™ 37 < 80%  P,0,
SPAD <39 55 kg hm ~*; (4) 65 kg hm > : K,0 90 kg hm
2
Table 2  Nitrogen application of each treatment
1)
N Total N applied Base N applied Tillering N applied Panicle N applied
(kg hm~?) (kg hm~?) (kg hm™?) (kg hm~?)
FN 270 81 81 108
RCN 210 63 63 84
SSNM 153 63 45 45
OCN 210 63(42 63 84
CRU 180 126( 0 54
NO 0 0 0 0
1) FN: Farmer’s common N application (270 kg hm~2) ; RCN: Reduced chemical N application ( 210 kg
hm ~2) ; SSNM: Site-specific nitrogen management ( 153 kg hm %) ; OCN: Organic & chemical N combined

application (210 kg hm~2); CRU:
(0 kg hm~2).

NO:

Controlled release urea application ( 180 kg hm~2);

The same below

Without N application
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1.3.1 SPAD (
N N ) :
( SPAD-502) Q=Ksxt
SPAD 10 3 . Ks (mm d™") 6.2 mm d~'
3 WS-55 Vi
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Fig. 1 PVC lysimeter setting sketch and bedding manner
1.3.4 Microsoft Excel
N ; SPSS  Duncan 10 10
(p<0.05) ¢ o 8
2
2.1 TN
2.1.1 20~40 cm TN o ( FN.RCN SSNM
20 ~40 cm TN ) TN
1.5~6 mg L™ ( 2)s TN FN TN SSNM (
2.5 mg L™ 2A) . SSNM RCN 10%
8 6 TN o
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Note: Panicle N was applied on August 6th during paddy soil dry stage. Soil leachate was collected after reflooding on August 17th
2 20 ~40 cm TN (A: B: )
Fig. 2 Concentration of TN in soil leachate at 20 ~40 cm depth ( A: Treatments of different nitrogen levels

B: Treatments of different fertilizer types)

4 TN (NO) 0.29mgL™' FN
. CRU OCN 0.85 mg L' ( 3) RCN  SSNM
TN NH, N .
RCN NH, N
( 2B); CRU TN OCN : CRU
CRU TN RCN NH, N
70% . OCN RCN RCN CRU OCN
. NO; N o
TN RCN
. CRU DON SSNM  RCN FN
TN SSNM  RCN o
. ( OCN) DON
2.1.2 100 ~ 120 c¢m (RCN) . TN
I m NH, N TN
100 ~ 120 ¢m RCN SSNM TN FN
. 49.0%  36.9%;
NH, N OCN TN RCN .
3 100 ~120 cm
Table 3 Concentrations ( mg L") and ratios ( %) of N in different forms in soil leachate at 100 ~ 120 cm depth
FN RCN SSNM OCN CRU NO
N Forms @® @ ® @ ® @ @ @ ® @ ® @
NH, N 0. 85a 37 0.42¢ 35 0. 52bc 34 0.62b 30 0. 60b 36 0.29d 28
NO; N 0.05a 2 0. 04ab 3 0. 04ab 3 0. 04ab 2 0. 06a 3 0.03b 2
DON 1.51a 65 0.77b 64 0.97b 64 1.43a 69 1. 03b 61 1.07b 62
TN 2.41a 1.23d 1.52cd 2.09ab 1. 69¢ 1.39d

(D Concentration (2) Ratio

20

NH, N.NO; N DON > . DON
DON TN . DON OCN CRU
TN  60% 100 ~ 120 e¢m o
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Fig. 3 Concentration of Total N in soil leachate in different period of the treatments
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o 4 20 ~40 cm CRU
CRU > OCN > RCN
OCN  RCN CRU 15. 0%
29.0% ; FN.RCN  SSNM
TN 3.13 ~3.71 kg hm . 40 ~60 c¢m
o FN FN FN >RCN > CSN;  CRU
TN 20 ~40 cm TN RCN. SS- NO FN
NM  OCN 50% RCN.SSNM  OCN 49.0% . 60 ~80 cm
; CRU 20 ~ 40 o 100 ~120 cm FN
cm TN o RCN  SSNM ; OCN RCN
TN ; CRU o
TN o FN o
40 ~60 cm TN 20 ~40 cm FN
6mgL™"'. SSNM o
TN 20 ~40 cm 40 ~60 cm
o CRU RCN  OCN
4 TN
Table 4 Amount (kg hm™*) and ratios (%) of N leaching at different depths
FN RCN SSNM OCN CRU NO
Depths( cm) ® ) ® ) ® ) 0 e D) e ® -
20 ~40 3.71be  1.38  3.33c¢ 1.58  3.13¢  2.05 3.98b  1.89  4.69a 2.6l 1. 80d —
40 ~60 5.03a .85 4.02b  1.91 2.92¢d  1.91 3.55b¢  1.69  2.57d .43 3.00cd  —
60 ~ 80 3.52ab  1.30  3.91a 1.86  2.69c 1.76  2.83c 1.35  2.90be  1.61 2.92b¢  —
100 ~ 120 2.76a .02 2.12b¢  1.01 1. 86¢ 1.21 2.60ab  1.24  2.09¢ 1.16 1. 68c —

@ Amount of N leakage (2 Ratios of N leakage

CRU 20 ~40 cm TN
(2.61%) ; SSNM
20 ~40 cm TN 2%
2% . 40 ~60 cm
RCN  SSNM o 100 ~120 cm
TN
1.01%~ 1. 24% o
20 c¢m
o 20 ~40 cm
TN 1.38%~2.61%
2 28

2% ;

6%~ 10% 1629 .
2A 6 TN
CRU
3
1) TN
. 33%

36.9%~49.0% TN o
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2) DON
TN  60%~70% NH, N  30%~
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TN (6 mg L") 20 ~40 cm.,

( ) 20 ~40 cm

TN o
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EFFECTS OF NITROGEN MANAGEMENT ON NITROGEN LEACHING OF PADDY
SOIL IN TAIHU LAKE REGION

Yu Yingliang' > Xue Lihong'"  Yang Linzhang'
(1 Institute of Soil Science Chinese Academy of Sciences Nanjing 210008 China)
(2 Graduate University of the Chinese Academy of Sciences Beijing 100049  China)

Abstract A field experiment directed against non-point source pollution brought about by nitrogen leaching from
paddy field in Taihu Lake Region was conducted to study effects of nitrogen management on nitrogen leaching from paddy
field at depths of 20 ~40 em 40 ~60 cm 60 ~ 80 cm and 100 ~ 120 ¢cm. The experiment was designed to five patterns of
nitrogen management 1i. e. Site-specific nitrogen management ( SSNM)  Organic & chemical N combined application
( OCN) Controlled release urea application ( CRU) Reduced chemical N application ( RCN) and Farmers common N
application ( FN) . It was found that in the soil layer (20 ~40 cm) TN in the leachate was positively related to N appli—
cation rate and CRU has more TN leakage amount. Compared with the other treatments FN treatment had a higher con—
centration at 40 ~60 cm than 20 ~40 c¢cm depth. DON was the prime form of N leaking into ground water. TN concentra—
tion of leachate at 100 ~ 120 c¢m depth would decrease 37%~49% if N input was reduced by 33%. Site-speecific nitrogen
management which could reduce N leaching without sacrifice of yield would be environment4riendly nitrogen manage—
ment methods for Taihu Lake region.

Key words Non—point source pollution; Loss of leaching; Control released urea; Organic & chemical fertilizer;

Site-specific nitrogen management



