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Fig. 2 Changes in soil buik density in the paddy field with history of the rotation
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Table 1 Effects of rice-crawfish rotation on soil capillary porosity, non-capillary porosity, and total porosity, relative to rotation history

TEALBE FETELBE SALBE
Qb P . . . . .
Capillary porosity Non-capillary porosity Total porosity
Treatment

0~20cm 20~40cm 40~ 60 cm 0~20cm 20~40cm 40~ 60 cm 0~20cm 20 ~40 cm 40 ~ 60 cm

CK 40.6£09¢c 36.6x1.1c 33.9+0.2b 46+03d 34x04a 28x02a 452+t 1e 40.0+0.7¢c 36.7+0.1b
CR1 419+13c 37.7+0.3bc 33.9+0.3b 51+£02cd 34+02a 28x02a 470+13d 41.1+£0.5bc  36.7+0.4b
CR7 454 +£0.6b 38.1 +0.4bc 34.8 +0.3ab 54+0.1c  3.6+x03a 2.7+0.0a 50.8+£0.5¢c  41.7+0.7b 37.3 £0.3ab
CR13 48.6£0.3a 38.6+04b 343 =x1.l1ab 6.0+02b 33x02a 29x03a 54.6+£0.5b  41.9x0.6b 37.2 £ 0.8ab
CRI18 492+0.8a 40.5+1.6a 34.9=x0.2ab 74+03a 33+0.la 29+0.0a 56.6+0.6a 43.8+1.5a 37.9+0.2a
CR23 494+04a 419+0.5a 349=x0.6a 7.6+04a 33+00a 28=+0.2a 57.0+0.1a 452 +0.5a 37.7 £ 0.8ab
e RPN FEYE « AR ER; R TFEARNEFREREREH (P <0.05) . FRINote: Values are

means + standard deviation; Different lowercase letters in the same column indicate significant difference between treatments at 0.05

level. The same below
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Fig. 3 Changes in soil pH (A) and cation exchange capacity (B) in the rice-crawfish field with history of the rotation
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Fig. 4 Changes in soil total N content in the rice-crawfish field with history of the rotation
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Table 2 Change in content of soil available nutrients in the rice-crawfish field with history of the rotation
s TR A A Xk A
B
Alkaline nitrogen/(mg-kg™) Available phosphorus /(mg'kg ") Available potassium /(mg-kg™")
Treatment
0~20cm 20~40cm 40~ 60 cm 0~20cm 20~40cm 40~ 60 cm 0~20cm 20 ~ 40 cm 40 ~ 60 cm
CK 132.7+3.9d 1043 +24e 69.7+1.2bc 7.7+£03c 29+00e 1.2+0.1d 92.1+1.0e 852+ 1.5d 83.9+3.3d
CR1 137.6 + 1.1cd  107.9+2.5¢ 67.7+1.7b 79+05¢c 3.9+0.1d 2.8+0.4c 92.3 + 1.6e 76.7+1.9e 73.8+1.9¢
CR7 141.1£2.7¢ 1253 +2.4d 71.0+0.7ab 83+08c 54+03c 29=x0.lc 1226 +2.2d 109.1 +0.4c 103.5+1.1c
CR13 1543+42b 1269+4.7c 69.7+12bc 10.1x0.1b 55+03c 3.7+0.2b 142.1+£0.1c 1104 +2.6c 102.1+0.7c
CR18 176.3+3.5a 144.0+1.4b 72.6=1.8a 125+0.5a 6.0x0.1b 4.0+0.5b 1628 +1.2b 123.9+7.5b 1144+ 1.6b
CR23 181.0+2.8a 1522+09a 72.6+0.7a 132+0.1a 84+02a 64+0.6a 1999 +1.1a 162.0+1.7a 128.7+0.8a
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Fig. 5 Change in soil ROC content in the rice-crawfish field with history of the rotation
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Effects of Rice-crawfish Rotation on Soil Physicochemical Properties in Jianghan Plain

CAI Chen' LI Gu®" ZHU Jianqgiang'" PENG Liang” LI Jifu' WU Qixia'
(1 Agriculture College of Yangtze University, Jingzhou, Hubei 434025, China )

(2 Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou, Hubei 434000, China )

Abstract [ Objective ] In recent years, domestic and foreign scholars have conducted in-depth
researches on modes of comprehensive farming of paddy fields, but with focus mostly on mixed cultivation
of rice and fish or crab. There are a few studies done on the mode of rice- crawfish rotation, with focus
leaning on technology and economy of the mode, rather than on its effects on evolution of the paddy soil
per se in the paddy field. Therefore, this study was oriented to explore effects of rice-crawfish rotation
relative to cultivation history on physical and chemical properties of the soil , in an attempt to elucidate
how the soil evolves in physicochemical properties under long-term rice-crawfish rotation, and provide
certain scientific basis for guiding farmland management under such a cultivation model. [ Methods ] In
this study, paddy fields, similar in soil and irrigation/drainage conditions, were selected within the scope
of an irrigation/drainage ditch. Soil samples were collected by layer in a paddy field under mono-cropping
of mid-rice as CK and paddy fields under rice-crawfish rotation different in cultivation history ( 1, 7, 13
,18 and 23 years. and labeled as CR1, CR7, CR13, CR18 and CR23, respectively) for analysis of soil pH,
bulk density, porosity, total nitrogen, alkaline nitrogen, available phosphorus, available potassium, cation
exchange capacity (CEC), and soil oxidizable organic carbon (ROC). [ Results ] Results show that long-
term rice-crawfish rotation significantly reduced soil bulk density and increased non-capillary porosity,
capillary porosity, and total porosity in the 0 ~ 20 and 20 ~ 40 cm soil layers, but did not have much effect in
the 40 ~ 60 cm soil. In the paddy field, 1 year old in rotation, soil pH, total nitrogen, and oxidizable organic
carbon content increased significantly, but available nutrient and cation exchange capacity did not as much.
Compared with the paddy field 1 year old in rotation 1 a, the paddy fields, 7 ~ 13 years old in rotation,
were significantly higher in soil pH and other indices, and the paddy fields over 13 years old in rotation,
soil pH, total nitrogen and content of available nutrients increased the most significantly in the 0 ~ 20
cm soil layer, but did not change much in physical and chemical properties in the 20 ~ 60 cm soil layer.
In terms of significance of the changes in soil pH and other indices in the 0 ~ 20 cm soil layer, the paddy
fields displayed an order of 23 a> 18 a> 13 a> 7 a> 1 a> 0 (CK), and pH, total nitrogen, alkali-hydrolyzable
nitrogen, available phosphorus and available potassium in the 20 ~ 40 cm and 40 ~ 60 soil layers had similar
trends, though not so significant. [ Conclusion ] Therefore, it can be concluded that long-term rice-crawfish
rotation helps improve soil structure of the plough layer of the field, and increase soil buffering capacity,
soil pH and contents of available nutrients, such as nitrogen, phosphorus, and potassium.

Key words Rice-crawfish rotation; Soil physical properties; Soil chemical properties; Rotation

history; Jianghan Plain
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