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5cm 0~
80 ~10.5 145 ~ 165 10 cm Agilent
400 ~ 490 mm GC-7890A CO, CH; N;O
14 GWP GHGI
1 (GWP)
CO, 100
F1 AW HIERE AR [17]
Table 1 Basic properties of studied soil before trial initiation
oH GWP= 25>E-CH, + 298><E-N,O (1)
(gkg) (gkg) (H,0) (mg/kg) (mg/kg)  (mglkg) E-CH; E-N,O CH; N,O
7.51 0.38 8.39 35.00 11.46 159.81 (kg/hm?)
CO, CH, N,O GWP
12 100 25 298
C 33 GHGI=GWP/Y )
GWP CH, N,0 (CO,
kg/hm?) GHGI (CO,
3 kg/t) Y (t/hm?)
28 m* (4 m x 7 m) 15
2
6 28 ) Dixon
1 (N Microsoft Excel 2003 SPSS 17.0
46.40%) (P,0s P<0.05
11.50%)
2
*2 ﬂﬁjyhﬂwqﬁﬁﬂeﬁ%kg/hmz) 91
Table 2 Fertilization scheme under different treatments
5 1) 6 28 )
N P,0; N la N0
393.00 59.00 139.20 0.001 5 ~ 0.31 mg/(m>h)  0.002 4 ~
217.00 145.50 - 0.16 mg/(m’h) 0.062
- 0.018 mg/(m*-h) 3.44
N,O
1.3 N,O
CH; N,O CO, - N,O
2011
5 11 9 25 N,O
7 31 9 8
20 cm 7
29 9 4 (18]
0 10 20 30 min 60 ml N,O
3 ,
30 ml
9—11 N,O
[16]( N,O
) N,O
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Fig. 1 Seasonal variations of soil GHG flux under different fertilization treatments
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Fig.2 Temporal distribution of precipitation during growing season
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2.2 4
3 N,O cc »3[27]
2.06  0.61 kg/hm® N/P
N,O 70.40% (t
P<0.05) (221
N,O GHGI
GHGI 74.00%
N,O [23]
[24] 3
5] (D
N,O
2 ( )
Nzo Nzo
N0 CO, CH,
(2) CH, N,0
CH, CO, GWP  GHGI
CH, CO, ( 3
%3 AEMERERXI N,O. CH, %1 CO;
HERUR B9 $2 08 (kg/hm?)
Table 3  Effects of different fertilization modes on seasonal
amount of N,O, CH4and CO, emission
o CH €0, (1 S : : : :
2.06+0.40a -0.62+031a 694570 +271.87 a s . [1].
061+007b  —0.84+042a 7245.81+571.71a » 2011, 30(9): 1 698-1 706
P<0.05 [2] [IPCC. Climate Change 2007: Mitigation of Climate
' Change. Contribution of Working Group III to the Fourth
Assessment Report of the Intergovernmental Panel on
(GWP) Climate Change[M]. United Kingdom: Cambridge
CH NO University Press, 2007: 63—67
N 2 (3] , , .
100 [J]. , 2007, 22(10): 1 076-1 080
GWP 73.08%( 4) [4] , , , , , .
(1. ,
CH CO
4 2 2008, 24(10): 269-273
GwWp N,O [5] Mosier A, Schimel D, Valentine D, Bronson K, Parton W.
Methane and nitrous oxide fluxes in native, fertilized and
Gl el wo Q’jA:EF‘W% W HY =7 ’
4 *Eﬁﬁf%ﬁi 1 S:?ffgregf?ertxlzgﬁiﬁg RIS cultivated grasslands[J]. Nature, 1991, 350(6316): 330-332
on integrated GWP of N>O, CH, [6] Steinkamp R, Butterbach-Bahl K, Papen H. Methane
GWP(CH,+N0) GHGI oxidation by soils of an N limited and N fertilized spruce
(t/hm?) (CO, kg/hm?) (CO, kg/t) forest in the Black Forest, Germany[J]. Soil Biology and
871+0.55a  599.12+113.09a  68.45+8.50a Biochemistry, 2001, 33(2): 145-153
9.06+058a 161271034 b 17.86+1.77b [7]1 Hutsch BW, Webster CP, Powlson DS. Long-term effects
of nitrogen fertilization on methane oxidation in soil of the
broadbalk wheat experiment[J]. Soil Biology and
Herzog [26] Biochemistry, 1993, 25: 1 307-1 315
[8] Gregorich EG, Rochette P, VandenBygaart AJ, Angers DA.

(GHGI, greenhouse gas intensity)
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Effect of Different Fertilization Mode on Greenhouse Gas Emissions
from Rain-fed Dry Land

2 Institute of Maize, Shanxi Academy of Agricultural Sciences, Xinzhou, Shanxi

WU Gang', PAN Gen-xing', ZHENG Ju-feng'", GUO Yao-dong?, LI Lian-ging', CHU Qing-he’,
ZHOU Tong', LIU Xiao-yu'

(1 Institute of Resource Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China;

034000, China; 3 Institute of Integrative Survey of Agro

Resources, Shanxi Academy of Agricultural Sciences, Taiyuan 030006, China)

Abstract: Based on the measurement of CO,, N,O and CH, emissions from corn farmland by the static-chamber/gas

chromatography technique, this paper studied the effects of two kinds of fertilization modes including traditional fertilization and

controlling fertilization on greenhouse gas emissions in rain-fed dry land. The results showed that the seasonal characteristics and

total amount of emissions of CO, and CH, were not significantly different under various fertilization modes, whereas those of

N,O were significantly different between two kinds of fertilization modes. Compared to traditional fertilization, N,O emission

from cropland under controlling fertilization decreased by 70.40%, indicating that base fertilizer application was an important

factor affecting N,O emission. Integrated evaluation of greenhouse effect showed that, the global warming potential (GWP) and

greenhouse gas intensity (GHGI) of controlling fertilization were significantly lower than those of traditional fertilization, which

decreased by 73.08% and 74.00%, respectively. The study further suggested that amendment of N : P ration (controlling

fertilization) is an effective approach to reduce greenhouse gases in rain-fed dry land.

Key words: Fertilization mode, Rain-fed dry land, Green house gas mitigation, GWP, GHGI



