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Abstract: [ Objective ]Paddy fields are important anthropogenic sources of atmospheric methane. This study is to investigate the
methane production and oxidation potentials and their responses to temperature under different rice-based land use types.
[ Method ] Soil samples from four typical land use types in Jurong City, Jiangsu Province, including conventional rice area(CR),
rice-crayfish rice area(R-CR), rice-crayfish crayfish area(R-CC) and conventional crayfish area(CC) were collected. Laboratory
culture experiments were conducted at 5, 15,25 and 35 for 30 days. [ Result] The results showed that land use
transformation had significant effects on methane production potential and methane oxidation potential. The methane production
potential was 1.14 pg-g -d™! in the R-CC area, 0.33 pg'g '*d " in the CC area, 0.25 pg'g '*d "' in the R-CR area and 0.17 pg-g "-d"'
in CR area. Also, the values of methane oxidation potential were 1.38 pg-g™'-d”' in the CR area, 1.01 pg-g '-d"' in the CC area,
1.00 pg-g'-d™" in the R-CR area and 0.71 pg-g’l-d’] R-CC area. The methane production potential increased exponentially with
the increase in temperature. The average values of methane production potential at 5, 15 | 25 and 35 were 0.13,
0.26, 0.55 and 0.95 pg-g'-d”™", respectively. However, the methane oxidation potential was sensitive only at low temperatures.
and 35

Specifically, the methane oxidation potential at 15, 25 were significantly different from the methane oxidation

potential at 5 , while there was no significant difference between the three culture temperatures. The average values of

methane oxidation potential at 5 , 15 , 25 and 35 are 0.71, 1.14, 1.14 and 1.11 pgg'-d", respectively.
[ Conclusion ] Due to differences in water management, feed and nitrogen fertilizer input, substrate and environmental factors led
to differences in the activities of methanogenic bacteria and methane-oxidizing bacteria. Therefore, soils with different land use
types presented different characteristics of methane production and oxidation potentials. Generally, the methane production
potential was more sensitive to temperature than the methane oxidation potential. The soil methane production potential and
oxidation potential were significantly affected by temperature or land use type(P < 0.01), but the interaction between the two
factors only had a significant impact on soil methane production potential but not on methane oxidation potential.

Key words: Methane; Production potential; Oxidation potential; Temperature; Shift in agricultural production patterns
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H: CR, WHAEH; R-CR, HAERIX ; R-CC, ILAEUFX; CC, #HLUFYE, FIE, Note: CR, conventional rice area; R-CR, rice-crayfish

rice area; R-CC, rice-crayfish crayfish area; CC, conventional crayfish area. The same as below.
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Fig. 1 Locations of the study area and sampling sites
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Table 1 The input of fertilizers and feeds

X HE sk AR R 2k it Application rate/ B C/ AN/
Application area Fertilizers/feeds (kghm?a™) (gkg') (gkg")
CR, R-CR JRE 200.00 466.67
CR, R-CR Ha ; 150.00
CC, R-CC Bl i I 2250 150.00 48.00
CC, R-CC PR} 82.00 24.10
CC, R-CC FAFF 467.00 14.20
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F2 TRELHFALEB X IRERIBUEE

Table 2 Soil physiochemical properties in different land use types

DOC/ NH;-N/ NO;-N TC/ TN/ Eh/
(mgkg!) (mgkg™) / (mgkg™) (gkg!) (gkg™) orl mV
R-CR 87.76+2.63b 43.82+1.91b 0.06+£0.01b 8.44+0.36b 0.81+£0.03b 6.64+0.1a -213.4+4.55a
R-CC 109.47+7.33a 68.10+4.31a 0.89+0.06b 11.64+0.72a 1.13+£0.07a 6.77+0.06a -226.9+6.01a
CR 100.54+8.69ab 48.32+2.19b 2.95+0.13a 9.59+0.42b 0.87+0.04b 6.24+0.05b -169.89+11.55b
CC 70.18+2.46b 88.37+4.99a 2.08+0.01b 7.84+0.43¢ 1.26+0.07a 6.34+0.06ab -152.4+6.91b

#: DOC, WA, NHi-N, #A&%; NO;-N, fE&%; TC, Hfk; TN, M, pH, MRWE; Eh, FbiRJFEHN,
TP RS M bR R 22, R EBA E F R R TE 0.05 KF 1255 W3 (P<0.05). Note: DOC, Dissolved organic carbon;
NH;-N, Ammonium; NO;-N , Nitrate nitrogen; TC, Total carbon; TN, Total nitrogen; pH, pH value; Eh, Soil redox potential. Data

in the table are means + standard error, and different letters in the same column indicate significant differences at 0.05 level ( P<0.05) .
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capital letters indicated significant differences between different
land use types at the level of 0.05 ( P<0.05) . Different lowercase

letters indicate significant difference in different temperature
treatments in the same land use type at the level of 0.05
(P<0.05) .The same as below.
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Fig. 2 Methane production potential under different temperature
levels and land use types
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Fig. 4 Methane oxidation potential under different temperature
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Fig. 5 Change of methane oxidation potential in incubation time
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Fig. 6 Relationships between methane production potential and
temperature under different land use types
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Table 3 Effects of temperature and land use type on methane
production and oxidation potentials

i H K 75 HHE  FEAF PE P
Items Dependents df value value
MPP L 3 68.00 <0.01
T 3 106.63 <0.01
LxT 9 20.34 <0.01
MOP L 3 10.38 <0.01
T 3 17.36 <0.01
LxT 9 0.58 0.81

E: MPP, W™ /EiJi; MOP, WLesfb)i; L, b
MAIER; T, W LxT, -#ifl 2R xEE . Note: MPP,
Methane production potential; MOP, Methane oxidation potential ;

L, Land use type; T, Temperature ; LxT , Land use
typexTemperature.
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