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Soil greenhouse gas emission in winter wheat/summer maize rotation
ecosystem as affected by nitrogen fertilization in the Piedmont Plain of
Mount Taihang, China
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Abstract The effect of soil nutrient augmentation via nitrogen deposition or fertilization on the processes of storing, releasing and
re-absorbing of methane (CH,) carbon dioxide (CO,) and nitrous oxide (N,0O) greenhouse gases (GHG) in soil ecosystems are poorly
understood. This study described an original field experiment for measuring soil GHG flux at nitrogen application rates of NO [0
kg(N)-hm 2], N200 [200 kg(N)-hm™], N400 [400 kg(N)-hm *Jand N600 [600 kg(N)-hm ] in winter wheat/summer maize double
cropping system in the Piedmont Plains of Mount Taihang. CH,, CO, and N,O emissions from soils under the winter wheat/summer
maize rotation system were measured from July 2008 through June 2010 using the static transparent chamber and gas chromatogra-
phy technique. The results showed that soils under winter wheat/summer maize ecosystems served as CH, sink, and CO, and N,O
sources. With increasing nitrogen application, CH,4 absorption rate decreased and CO, and N,O flux rates increased. In winter wheat
season, CH, absorption rate under NO treatment was significantly higher than under other nitrogen treatments. Both CO, and N,O

emission flux rates under N60O treatment were significantly higher (P 0.05) than under NO treatment. Nitrogen fertilization and

* 973 ) (2010CB833501-01-19) (40805058)
*k : (1965~), , R s E-mail: cshu@sjziam.ac.cn
1977~), s s E-mail: wangyuying@sjziam.ac.cn

:2011-03-31 :2011-06-13



1123

irrigation sharply induced CO, and N,O peak flux emissions and decreased CH, peak absorption. Rising soil temperature, precipita-

tion or alternating wet/dry weather increased soil N,O and CO, emission flux rates. Negative N,O flux rates were observed under low

temperature and high evaporation conditions in NO application treatments in winter. CH, emission accumulation for 2008~2009 un-
der NO, N200, N400 and N600 treatments was —1.42, —0.75, —0.82 and —0.92 kg~hm_2-a'1, respectively. For 2009~2010, it was —2.60,
~1.47, —1.35 and —1.76 kg-hm>a™, respectively. CO, emission accumulation for 2008~2009 under NO, N200, N400 and N600
treatments was 15 598, 19 346, 21 456 and 29 013 kg-hm’z'a’l, respectively. For 2009~2010, it was 10 318, 11 474, 13 984 and 20
639 kg~hm“2~a'1, respectively. Then N,O emission accumulation for 2008~2009 under NO, N200, N400 and N600 treatments was
1.05,2.16, 5.27 and 6.98 kg-hm™a™", respectively. Also for 2009~2010, it was 1.49, 2.31, 4.42 and 5.81 kg-hm>a™", respectively.
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Fig. 3 Seasonal N,O flux from a rotation soil ecosystem of summer-maize and winter-wheat
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Table 1 CHy, CO; and N,O flux rates and accumulated emission quantities of a rotation ecosystem of summer-maize and
winter-wheat under different nitrogen application rates
CHy CO, N,O
Treatment Flux rate Accumulated Flux rate Accumulated Flux rate Accumulated
(mg'm>h™) emission (kghm™)  (mg'm>h™") emission (kg-hm™) (mg'm>h™) emission (kg-hm™)

2008 NO —0.012 1(0.004 7)ab -0.113 7 442.98(76.90)b 5394.59 0.030 5(0.012 6)b 0.366 1
N200 —0.003 1(0.001 0)a —0.040 2 647.30(63.44)a 7 759.40 0.076 4(0.028 5)b 0.782 0

Maize  N400  —0.016 5(0.006 4)ab ~0.2340 666.38(34.08)a 7993.69 0.307 9(0.016 5)a 3.7743
N600 —0.026 2(0.004 2)b -0.3121 757.81(41.39)a 9 073.65 0.365 6(0.103 8)ab 3.8477

2009 NO —0.024 2(0.002 1)b -1.306 3 190.65(38.12)b 10203.00 0.013 2(0.001 I)c 0.682 1
N200 —-0.014 4(0.001 2)a -0.706 7 227.45(19.85)b 11 586.20 0.030 3(0.003 1)b 1.378 1

Wheat  N400  —0.011 0(0.000 7)a ~0.588 5 264.31(18.35)ab 13 462.24 0.035 8(0.007 5)b 1.491 6
N600 —0.012 0(0.002 7)a -0.611 4 374.33(49.41)a 19 938.86 0.067 6(0.006 0)a 3.136 8

2009 NO —0.035 7(0.007 8)a -0.384 6 297.86(43.28)a 3689.53 0.041 2(0.015 8)c 0.723 3
N200 —0.029 9(0.003 1)a -0.3195 266.09(10.41)a 3081.03 0.091 4(0.022 1)be 1.032 4

Maize N400 —0.018 1(0.001 6)a —-0.200 3 394.13(135.90)a 4181.62 0.233 9(0.037 9)a 2.356 1
N600 —0.054 7(0.014 2)a -0.534 5 536.61(37.70)a 5960.19 0.211 2(0.060 6)ab 2.6795

2010 NO —0.043 3(0.006 9)b -2.2180 117.01(6.93)c 6 628.17 0.014 2(0.004 1)b 0.771 2
N200 —0.020 7(0.002 9)a -1.1154 155.39(11.44)bc 8392.99 0.025 8(0.005 4)b 1.2753

Wheat  N400  —0.022 7(0.002 7)a ~1.1547 172.13(13.98)b 9801.87 0.035 5(0.007 5)ab 2.070 4
N600 —0.024 1(0.002 5)a —1.226 1 286.76(19.56)a 14 679.16 0.070 7(0.024 0)a 3.1404

different within columns (P<0.05).

, 2009 NO
N200 N400 N600 CH,
(kg-hm™) -1.306 3 -0.706 7 —0.588 5
—0.611 4, 2010 NO N200 N400
N600 CH, -2.218 0
~1.1154 —-1.1547 -1.2261 2009 2010
CO,
, 2009
N600 Co, NO
N200 ; 2010 N600 CO,
(P<0.05) 2009
NO N200 N400  N600 Co,
(kg-hm™?) 10 203.00 11 586.20
13 462.24 19 938.86, 2010 NO
N200 N400  N600 Co,
6628.17 839299 9801.87 14679.16
N,O
N,O (321 , N,O
, N,O
1331, N200 N400  N600
N,O 2009

(P<0.05) Values (means with SE in the brackets) followed by the same letter are not significantly

N,O NO ;2010
N600 N,O NO
N200 (P<0.05) 2009 NO
N200 N400  N600 N,O
(kg-hm™) 0.6821 1.3781 1.4916 3.1368,
2010 NO N200 N400 N600
N,O 0.771 2 1.275 3
2.070 4  3.140 4 2009 2010 N400
N,O NO  N200
(P<0.05) 2009 NO N200 N400
N600 N,O (kg-hm™)
03661 0.7820 3.7743  3.8477,2010
NO N200 N400 N600 N,O
0.7233 1.0324 23561 2.6795
3 %t
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