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N 1.2
[21-22) (NBPT/NPPT) “ ”
(CP) ( N 46%) (
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NBPT/NPPT CP (NBPT) N- (NPPT)
2- -6-( ) (CP)24%
1.3
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1
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1.1 ) 6 (CK)
2015 5—10 13 (D
(29°01'19"N  119°27'96"E) (P,05)  (K,0) 90 kg/hm?
120 kg/hm®
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2 2015 5 28 6 21
pH(H,0) 531( @ =1:1) 10 14 30 m*(5 m x 6 m)
25.60 g/kg 1.87 g/kg 118.40 mg/kg 3
7.21 mg/kg 93.00 mg/kg
#z1 @AEEAAR
Table I Nitrogen application methods
N  (kg/hm?) (kg/hm?)
CK - - - -
u 180 - -
U+ NBPT 180 NBPT 0.9
U+ NPPT 180 NPPT 0.9
U+ CP 180 CP 0.54
U+ NBPT+CP 180 NBPT+CP 0.9+0.54
U+ NPPT+CP 180 NPPT+CP 0.9+0.54
U3 180 - - : : =5:3:2
U3+ NBPT 180 NBPT 0.9 =5:3:2
U3+ NPPT 180 NPPT 0.9 =5:3:2
U3+CP 180 CP 0.54 =5:3:2
U3+ NBPT+CP 180 NBPT+CP 0.9+0.54 : : =5:3:2
U3+ NPPT+CP 180 NPPT+CP 0.9+0.54 : : =5:3:2
( ) 6 21 7 8 8 10
1.4 50 cm 25 ~35cm
[23] 2 30 cm
7:00 100 ml
5 1 3 6
300 ml 1 3 6 12d 12d
4 C
4 C 1.6
1.5 NO; -N
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NH;-N N 1 N
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FEN NO, -N
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— > (P>0.05)( 3) U3 1
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Table 3  Variance analysis of NO;-N concentration in leachate of U 22.5%
paddy field on 1% day after basal fertilization
N N [30]
F P
N N
(F) 10.476 1 15.72 0.000 6
NH; B1]
) 35.099 3 5 10.534 0.000 1 !
FxI 1.4398 5 0.432 0.8217 NH4-N= NO;-N N
15.994 24 N
63.009 35 N
NH;-N (23]
N N
3 [32-35]
31 N
N
TN NH;-N [36-371 NH;-N
NHI—N NHI—N N [18,39]
NO;-N NO;-N 30l
NH;-NZI 261 NO;-N 3,4- (DMPP)
NH;-N NH;-N 248%  16.7% NO;-N
N 47.7% 70.9% N
NO; -N 13.5%  23.1% (28]
NHI—N 3~5d N
N [27-28] [23] CP NH;-N
NHI—N NHI-N
TN 1 7 N NH;
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Effects of Combined Biochemical Inhibitors and Fertilization Models
on Nitrogen Dynamics in Surface Water and Leachate from Yellow
Clayey Paddy Field

ZHOU Xuan"*®, WU Lianghuan®*", DAI Feng*, DONG Chunhua'

(1 Hunan Institute of Soil and Fertilizer, Changsha 410125, China; 2 Key Laboratory of Environmental Remediation and
Ecosystem Health, Ministry of Education, College of Environmental and Resource Sciences, Zhejiang University, Hangzhou
310058, China; 3 Zhejiang Provincial Key Laboratory of Agricultural Resources and Environment, College of Environmental and
Resource Sciences, Zhejiang University, Hangzhou 310058, China; 4 Zhejiang Aofutuo Chemical Co., Ltd, Shangyu, Zhejiang
312300, China)

Abstract: An experiment was conducted to study the interaction effects of biochemical inhibitor combinations (N-(n-butyl)
thiophosphoric triamide (NBPT), N-(n-propyl) thiophosphoric triamide (NPPT) and 2-chloro-6-(trichloromethyl) pyridine (CP)) and
fertilization models (one-off and three-time fertilization) on nitrogen (N) dynamic change characteristics in the surface water and
leachate from yellow clayey paddy field using two factor randomized block design. The results showed that N losses of surface water
and leachate from yellow clayey paddy field were given priority to NH,4-N and NO;-N, respectively. The peak values of NH,-N and
TN concentrations in the surface water from paddy field appeared within one day after basal application, and then decreased by
57.9% - 69.1% and 41.9% — 59.0% (one-off), 29.9% — 60.7% and 60.9% — 69.7% (three-time) till the 6™ day, respectively. The peak
values of NO;-N and TN concentrations in the leachates from paddy field appeared within 1 — 3 days after basal application, and then
decreased by 51.4% — 56.5% and 56.6% - 61.6% (one-off), 45.3% — 57.5% and 51.1% - 59.6% (three-time) till the 6 day,
respectively. Under different fertilization modes, CP increased NH;-N concentration of surface water, and NBPT/NPPT or combined
with CP effectively inhibited the activity of urease, and reduced the peak value of NH,-N in the surface water. On the other hand, CP
significantly decreased NOj; -N concentration of the leachate, and CP or combined with NBPT/NPPT effectively inhibited
nitrification, and reduced the peak value of NO;-N in the leachate. Application of a new urease inhibitor NPPT alone or combined
with CP had the same effect on N dynamic change characteristics in the surface water and leachate from paddy field with NBPT. In
conclusion, the integration and optimization of fertilization technique and combined inhibitors application can more effectively delay
urea hydrolysis, inhibit nitrification, and reduce the runoff and leakage loss of N in yellow clayey paddy field.

Key words: Urease inhibitor; Nitrification inhibitor; Yellow clayey field; Surface water; Leachate
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