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Greenhouse gas emission characteristics and influencing factors of rice—crab symbiosis system

ZHANG Yibin, XU Yang, WANG Hongyuan', WANG Shaopeng, ZHAI Limei, LIU Hongbin

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of Non—point
Source Pollution Control, Ministry of Agriculture and Rural Affairs, Beijing 100081, China)

Abstract : Paddy fields are important sources of agricultural greenhouse gas (GHG) emissions. In recent years, the paddy field integrated
planting and rearing model has developed rapidly, but its impact on GHGs has been controversial. The aim of this study was to clarify the
GHG emission characteristics of rice —crab symbiosis in typical paddy fields in northeast China. Micro—area experiments with three
treatments, rice monoculture with continuous flooding (RM=F ), rice monoculture with alternation of wetting and drying(RM-D), and rice—
crab symbiosis (RC), were set up in the Dawa area of Panjin City, Liaoning Province. The characteristics of GHG emissions and their main
influencing factors in the different paddy ecosystems were studied. The results showed that rice—crab symbiosis could significantly reduce
N>O emissions from paddy fields. Compared with RM=F and RM-D, the RC treatment decreased 23.9% and 16.7% in N,O emissions,
respectively. The effect of rice—crab symbiosis on CH4 emissions depended on the water management of the rice monoculture. Compared with
the RM~-F treatment, CH, emissions were 13.5% lower in the RC treatment. However, compared with the RM-D treatment, CH4 emissions
were 34.0% higher. In general, compared with the RM~F treatment, the RC treatment reduced the warming potential by 13.6%; however,
compared with the RM~-D treatment, it increased the warming potential by 32.6%. Redundancy analysis showed that GHG emissions in the

paddy ecosystems were mainly affected by the dissolved oxygen and pH of the surface water and the NO3-N content and pH of the soil.
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Rice—crab symbiosis with continuous flooding can reduce GHG emissions (including N,O and CH.) in comparison to rice monoculture with

continuous flooding, but it increases GHG emissions in comparison with rice monoculture with alternation of wetting and drying.

Keywords : rice—crab symbiosis; N,O; CH,; warming potential; paddy field
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Table 1 Cumulative greenhouse gas emissions and warming potential of rice field system

GO N,O R FUHE A CH. 2Rk BRI I T A
Treatment N0 cumulative emission/(kg+-hm™) CH, cumulative emission/(kg+hm™) Global warming potential/(t+hm™)
RM-F 0.92+0.11a 415.31+60.62a 11.87+1.72a
RM-D 0.84+0.08ab 268.20+25.59h 7.73+0.74b
RC 0.70+0.09b 359.36+38.10a 10.25+1.08ab

1 RIS TR TR S b B 2 i) 22 57 4 2 (P<0.05) 6

Note: Different letters in a column represent significant differences among treatments (P<0.05).

R2 BESKHRSAERFHEXE
Table 2 Correlation between greenhouse gases emission and environmental factors
T H Ttem N.O CH. NH;-N NO:-N SD ST DO pH

N,O 1
CH. -0.161%** 1

NHi-N -0.081 -0.097 1

NO;-N 0.060 -0.144* 0.665%* 1
SD -0.266%* 0.217#* -0.074 -0.180%* 1
ST -0.139* 0.4997%+* -0.084 -0.185%* 0.115 1
DO -0.014 -0.090 0.004 0.133%* —0.252%* -0.253** 1
pH 0.133%* =0.179%* 0.021 0.175% -0.364%* -0.417%* 0.687%* 1

1. SD FRKIR, ST E R KIR, DO FORE MRS B BEAR T N 1714 #3808 B3 H 56 (P<0.05) , R W B A (P<0.01)

Note: SD represents water depth, ST represents water temperature , DO represents dissolved oxygen content;n=171;* represents significant correlation

(P<0.05) ,and ** represents highly significant correlation(P<0.01).
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