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BN 10.17%
(16-17) (N 460 g/kg)
(P05 120 g/kg) (
(18] K,0 600 g/kg)
5 (CK)
[1,19]
ISN 240 kg/hm?(N240)  N240
(1. 193¢ CP (N240+CP) 25%
240 kg/hm?) 25% (180 kg/hm?) 180 kg/hm*(N180)  N180
CP (N180+CP) 3 15
20 m*(5 m x 4 m)
PVC ( 60 cm)
1 ( 60 cm 40 cm)
1.1
2013 6—11 ( 1) 6mm PVC
(31°16'N  119°54'E) 80 cm 80 cm
1100 ~ 1 400 mm 0.5 m* 20 cm 40 cm
15.7°C ( )
(0~
15 cm) pH(H,0)6.25 60 cm 20 cm
1.56 g/kg 120 mg/kg 14 mg/kg 3 30% 30%
40 mg/kg 22.7 g/kg 40% 2013
1.2 6 24 7 10 8 5
24
2— -6 60 kg/hm*( P,0s ) 90kg/hm’*( K,O )
) (N-serve CP) 24%
0.25% 10 27
ool | lp7as |
B1 RENMNEEHEOMREEREE
Fig. 1 The schematic diagrams of micro-plot experiment
1.3 100
1) 0.5 m’ "N
15N 15N
"N (kg/hm*)=
2) PN 4 M x Cy % (" Ny —0.3663) 0
10.17-0.3663
105°C 30min  75C M (kg/hm?)  Cy



6 1029

(%) "Ny PN 10.17 )
N 0.3663 N
15y 2.1
SN (%) =—"2% 2100 (2) 0.5 m’
. ; input 5.5~ 6.7 t/hm’ 2
Nupiake N Ninput CP N240 N180
“N 180 kg/hm’ CP
3) PN 15.2%(P<0.05)
0~15 15~30 30~45 45~60cm 240 kg/hm’
6
100 60 kg/hm’ 240 kg/hm’
PN CP
ISN g
N (kg/hm?)= a
2250000 Cy, x (SN, —0.3663) 3) _6f ? * 1 i
10.17-0.3663 E 1
2 250 000 (kg/hm?)  Cy ;; 4l
(%) "Nym BN 10.17 %
"N 0.3663 N <,
4) NH;-"N -
0 1 1 1 J
[17] N180 NI 80+C‘li o N240 N240+CP
ISN ‘ lfﬁlﬁ‘uﬂ‘im. )
s 2 AEBERKET CPiERAMKESENEN
NH;-"N Fig. 2 The effects of CP usage on rice grain yields under two N
NH3—I SN (kg /hmz): application rates
Nx (N, —0.3663) @ 1 N
10.17-0.3663 31.6 ~ 60.3 kg/hm’ PN
N (kg/hm?) Ny, (56.6% ~ 62.3%) SN
PN 10.17 PN (37.7% ~ 43.4%)
0.3663 N CP 5N
5) BN 5N 15N
1.4 17.6% ~25.1% 180 kg/hm* 240 kg/hm’
Excel 2007 CP 25.0%  12.1%
Duncan BN 180 kg/hm? CP
(P<0.05) (P<0.05) BN

%1 TREBEKET CPERAXKE N ZRKS N ZH BRHEM

Table 1  The effects of CP usage on rice plant "N uptakes and '°*N usage efficiencies (NUE) under two N application rates

N (kg/hm?) N (%)
N180 11.9+1.0 19.7+3.1 31.6 4.1 17.6 £23b
N180+CP 15.7£0.6 23.9+2.1 39.6+2.6 220+15a
N240 23.5+1.7 30.7£2.0 54.143.7 26+15a

N240+ CP 23.8+1.5 36.5+4.1 60.3+3.7 251+15a
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2.2
2 PN CP
0~15cm 0~60cm N N 30~45cm 45~
81.5%~83.1%  NI80 NI80+CP 60 cm PN
N240  N240+CP 0~60cm "N
17.5% 21.2% CP
0~15cm
£2 AREKERKTF CP iR TEELIEFRIE "N X B E/TIE
Table 2 The effects of CP usage on residual '°N of labeled urea in soil profiles under two N application rates
N (kg/hm?)
(cm) N180 N180+CP N240 N240+CP
0~15 43.0+11.2 423+29 50.7+3.3 51.4+17.6
15 ~30 41408 52+1.9 54+2.0 6.7+0.3
30 ~45 23402 21402 24403 29407
45 ~ 60 2.6%0.1 24405 2.740.1 19+04
2.3 1.7 1.4
PN (P<0.05)
15.1 ~ 56.8 kg/hm? BN 2.4
8.4%~23.7% 3 N
(P<0.05) ( 4 N180  N240
CP N180+CP
CP N240+CP PN
9.4%  6.9% CP
N180+CP N240+CP -
NI180  N240 91.4%  37.2% 180 kg/hm® 4 180 kg/hm*
CP 240 kg/hm’ CP
43 1.7 26.7% 28.1%
240 kg/hm? CP
*3 FERLETHEESNIFCRERELHNE
Table 3 Ammonia volatilization losses in rice paddy fields under different treatments
(kg/hm?)
N180 74+1.7b 23+02¢ 54+13c¢c 15.1+2.6d
N180+CP 9.8 0.2 ab 9.9+08b 92+13b 28.9+2.1¢
N240 11.6+3.6a 19.4+7.12a 10.4£0.8b 41.4£3.6b
N240+CP 195+2.0a 229+3.1a 144+23a 56.8+75a
x4 AELEBTHAMRICEEZ "N EX@HE
Table 4 Fates of labeled urea "°N in rice paddy fields
N
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
N180 180 31.6 52.0 83.6 15.1 81.3
N180+CP 180 39.6 51.9 91.5 28.9 59.6
N240 240 54.1 61.1 115.2 41.4 83.4
N240+CP 240 60.3 62.9 123.1 56.8 60.0
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Effects of Nitrification Inhibitor on Rice Production and
Ammonia Volatilization in Paddy Rice Field

SUN Hai-jun" 7, MIN Ju?, SHI Wei-ming”", FENG Yan-fang®, LI Wei-zheng', CHU Lei’

(1 Advanced Analysis and Testing Center, Nanjing Forestry University, Nanjing 210037, China; 2 State Key Laboratory of Soil
and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 3 Collaborative
Innovation Center of Sustainable Forestry in Southern China of Jiangsu Province, Nanjing Forestry University, Nanjing
210037, China; 4 Institute of Resource and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: A micro-plot scale field experiment with two labeled '*N-urea input level, i.e., 180 kg/hm? and 240 kg/hm?, was
carried out to study the effects of nitrification inhibitor (2—Chloro—6—(trichloromethyl)—pyridine, CP) application on rice grain
yield, N use efficiency, soil residual N and NH; volatilization in a paddy rice field. The results showed that rice production of
N180 was significantly lower than N240. For the plots of 180 kg/hm? urea N, CP application increased the grain yield by 15.2%
that reached to rice production in plots of 240 kg/hm®. However, CP had no impact on rice yield when N input level was 240 kg/hm?.
CP application significantly promoted N use efficiency by 11.1%-25.0%. And the '°N balance results suggested that CP usage
reduced "N losses by 21.7%-28.1% via nitrification—denitrification and runoff. These probably were the mechanisms of rice
yield increase. However, CP amendment increased NHj losses by 54.7%—110.6%. These results indicate that CP application can
maintain a high rice production at a sub-optimal N input level and meanwhile measures should be adopted to control higher NH;
volatilization in paddy soil applied with CP.

Key words: Nitrification inhibitor; Rice; Ammonia volatilization; Nitrogen fertilizer



