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Table 1 Effect of different rice culture modes on soil physicochemical properties
pH C/N
(cm) (g/kg) (g/kg) (g/kg) (g/kg) (cmol/kg)
0~25 CRO 730+£020a 17.10+1.78a 2.08+0.19a 0.44+0.06 a 19.45+1.90a 30.71+4.48 a 8.28+0.47a
CR8 738+£0.05a 17.62+127a 241+021a 0.41+0.02a 18.47+0.85a 30.37+1.03 a 735+054a
25~50 CRO 7.58+034a 6.65+0.67a 1.15£0.13 a 0.31+0.03a 23.52+146a 26.72+5.69a 5.87+£0.69a
CR8 7.66+0.06a 3.87+040b 0.75+£0.06 b 0.29+0.04 a 2290+2.67a 26.46+795a 5.59+046a
P<0.05 CRO CRS: - 8
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Fig. 1 AWCD values of soil microbes in different soil layers
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Table 2 Functional diversity index of the soil microbial community under different rice culture modes
(cm) AWCD (96 h) Shannon Simpson MclIntosh
0~25 CRO 1.12+0.06 a 3.20+£0.03 a 0.96 +0.01a 6.36 £ 0.45b
CR8 1.30+0.12a 3.29+0.07a 0.95+0.01a 7.27+0.42a
25 ~50 CRO 0.65+0.10b 2.21+037b 0.96 £ 0.03a 4.71 £0.70b
CR8 1.15+£0.14 a 3.04+032a 0.96+0.0la 7.52 +£0.36a
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Fig. 2 Status of different carbon sources utilized by soil microbes
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Effects of Rice-crayfish Integrated Mode on Soil Microbial
Functional Diversity and Fertility in Waterlogged Paddy Field

SI Guohan', PENG Chenglin', XU Xiangyu', ZHAO Shujun', XU Dabing',
YUAN Jiafu'", JIA Ping’an’, LIU Jun’

(1 Plant Protection and Soil Fertilizer Institute, Hubei Academy of Agricultural Sciences, Wuhan 430064, China; 2 Qianjiang
Agro-Technology Extension Center, Qianjiang, Hubei 433199, China; 3 Hubei Shrimp Township Food Company, Qianjiang,
Hubei 433199, China)

Abstract: The effects of rice-crayfish integrated mode on the soil microbial community functional diversity and soil
fertility in waterlogged paddy field were investigated. The results indicated that the average well color development values
(AWCD) of rice-crayfish integrated mode were higher than these of semi-late rice monoculture mode in 0—50 cm soil layer, and
soil AWCD values of the former mode were significant greater than these of the letter mode in 25-50 cm soil layer. Compared
with the semi-late rice monoculture mode, the rice-crayfish integrated mode significantly increased Mclntosh index and
utilization of amines and acids by soil microorganisms in 0—25 cm soil layer, and the mode also significantly increased Shannon
index, Mclntosh index and utilization of sugars, alcohols and acids by soil microorganisms in 25-50 cm soil layer. The principal
component analysis suggested that the differentiations of soil microbial communities were mainly caused by sugars and acids.
Soil carbon and total nitrogen of the rice-crayfish integrated mode were significantly lower than these of the semi-late rice
monoculture mode in 25-50 cm soil layer, and the soil carbon and total nitrogen were decreased by 41.8% and 34.8%,
respectively, in the rice-crayfish integrated mode compared with the semi-late rice monoculture mode. But there were no
significant differences in soil nutrients between the two culture modes in 0-25 cm soil layer. Therefore, the rice-crayfish
integrated mode increased the activity and functional diversity of soil microbial community, especially for sub soil, while
decreased the contents of soil carbon and total nitrogen in sub soil.

Key words: Rice-crayfish integrated mode; Soil microbial community; Functional diversity; Soil fertility



