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Short-term greenhouse gas emissions from organic and conventional rice—wheat rotation cropping systems in
Taihu Lake region, China

CHEN Qiu—hui'?, WANG Lei"?, XI Yun—guan'*', TIAN Wei'?, JIN Shu'?, ZHANG Chi"?, LI Yan'?, XIAO Xing—ji'?

(1.Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment, Nanjing 210042, China; 2.0Organic Food Develop-
ment Center, Ministry of Ecology and Environment, Nanjing 210042, China)

Abstract: To evaluate the impact of organic cropping system on global warming, a field experiment on greenhouse gas (GHG) emissions
from organic and conventional rice=wheat rotation cropping systems was conducted in Taihu Lake region. Greenhouse gases CO,, CH,, and
N,O emission fluxes were measured using the static chamber—gas chromatograph method. Greenhouse warming potential (GWP) and green-
house gas intensity (GHGI) were also used to analyze their warming effects. The results showed that the character of CO,, CHi, and N>O
emissions flux dynamics were almost the same for organic and conventional rice-wheat rotation systems. The amount of CH4 emission from
organic rice paddy field was 195.56 kg+hm™, significantly greater than conventional field (119.77 kg+hm™), whereas no significant differ-
ences were observed for CO, and N,O emissions. Further, CO», N>O, and CH4 emissions were 8 096.61, 2.67, and 6.74 kg-hm™, respective-
ly, from conventional wheat field and 12 554.92, 1.44, and 7.02 kg+-hm™ respectively from organic field. GWP and GHGI of organic field in
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rice season were significantly higher than those of conventional field, but contrarily in wheat season. GWP and GHGI of organic rice-wheat

rotation field were 6 501.69 kg CO,—eq-hm™ and 0.44 kg - kg™ respectively, significantly higher than those from convention field (4 745.38

kg COx—eq+hm™ and 0.37 kg - kg™ respectively). The results suggest that organic cropping system may not be an effective way to reduce

greenhouse gas emissions in rice paddy ecosystem, but is effective in mitigating greenhouse gas emissions in wheat fields.

Keywords : rice—wheat rotation; organic cropping; greenhouse gas; global warming potential; emission intensity
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Table 1 Fertilization application rates of organic and conventional cultivation patterns (kg+hm™)

W HLAP Y Conventional cultivation(CF)

it A B} [E] Time

AR Organic cultivation(OF)

i H Ttem

JRZ Urea 4B Compound fertilizer 5 HLAE Organic fertilizer
FiZE 2013-06-24 150 450 13335
Rice season 2013-07-16 150 — 3000
2013-08-13 150 150 4707
P 2013-11-14 150 300 8432
Wheat season 2014-02-20 150 — 4540
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Figure 1 Situations of precipitation, irrigation and air temperature in rice-~wheat rotation system
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Figure 2 Dynamics of N,O emissions from rice—wheat rotation fields
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Figure 3 Dynamics of CO, emissions from rice—wheat rotation fields
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Figure 4 Dynamics of CH, emissions from rice—wheat rotation fields



2019 11 A

WK 2>, 28 R XA L5 i LRI AR 7 2T e 2 8 AR T it 3 UM SR R AR AR

2647

R BEFENMKBLIEREESHHRESIERES

Table 2 Rice and wheat yields and amounts of GHG emissions and their calculated GWP and GHGI in rice—wheat rotation fields

HEFR Treatment P4 Yield/tshm™  CO/kg-hm™  N,O/kg-hm™  CH./kg-hm™ GWP/kg CO.—eq-hm™ GHGI/kg kg™
(RS CK 6.63a 10 631.82a 0.19a 94.43a 2 694.29a 0.41a
Rice season OF 10.48b 13 738.61b 1.69b 195.56¢ 5923.53¢ 0.57b
CF 9.94h 12 849.33b 1.87b 119.77b 3849.11b 0.39
R CK 1.28a 5213.90a 0.33a 2.20a 149.05a 0.12a
Wheat season OF 4.30c¢ 12 554.92¢ 1.44b 7.02b 578.16b 0.13a
CF 2.90b 8 096.61b 2.67¢ 6.74b 896.27¢ 0.31b
R A A CK 7.92a 15 845.72a 0.52a 96.63a 2 843.44a 0.36a
Rice-wheat rotation 14.78¢ 26 293.53¢ 3.13b 202.58¢ 6 501.69¢ 0.44b
CF 12.84b 20 945.94h 4.54¢ 126.51b 4745.38b 0.37a

T R PR/ NG TR R R A BN 22 57 2 35 (P<0.05) .

Note : Different lowercase letters indicate significant differences (P<0.05) among different treatments.
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