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Effects of crayfish on aggregate characteristics and organic carbon distribution of paddy soil under integrated
rice—crayfish system

SI Guohan', ZHU Xiuxiu', PENG Chenglin', YUAN Jiafu', ZHAO Shujun', XU Dabing', XIE Yuanyuan', ZHOU Jianxiong', YANG Xiaohong’
(1.Plant Protection and Soil Fertilizer Institute, Hubei Academy of Agricultural Sciences /National Agricultural Experimental Station for
Soil Quality, Hongshan, Wuhan 430064, China; 2. Qianjiang Agro—Technology Extension Center, Qianjiang 433199, China)

Abstract: In order to investigate the effects of crayfish on the quantity and stability of paddy soil aggregates, as well as the content and
distribution of organic carbon in soil aggregates under a long—term integrated rice—crayfish system, this study utilized a long—term field
experiment that was initiated in 2014. Three treatments were set up: winter flooded fallow without straw returning (W), winter flooded
fallow + straw returning (WS), and winter flooded fallow + straw returning + crayfish culture (WSC). Surface soil samples were collected
from each treatment, and the distribution characteristics of soil aggregates and organic carbon were analyzed. The results showed that the
water—stable aggregates were mainly in the >1-2 mm size range. The WS treatment significantly increased the proportion of >2 mm
aggregates, organic carbon content, and organic carbon contribution rate, and also increased the average mass diameter of aggregates.
Compared with the WS treatment, the proportion of aggregates >2 mm and >1-2 mm in the WSC treatment significantly increased by
19.8% and 6.5%, respectively, while the proportion of aggregates 0.053-0.25 mm decreased significantly by 9.2%. Moreover, the number
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of aggregates >0.25 mm, mean weight diameter, and geometric mean diameter in the WSC treatment increased by 7.8%, 20.6% and 37.5%,

respectively. The WSC treatment significantly increased the contents of soil total organic carbon, microbial biomass carbon and particulate

organic carbon by 6.2%, 34.0% and 23.1%, respectively, and the content of organic carbon in <0.25 mm aggregates was significantly

increased compared with that of the WS treatment. These results indicate that crayfish farming in an integrated rice—crayfish system

promotes the transformation of small aggregates into large aggregates, improves the stability of soil aggregates, increases the content of soil

organic carbon and active components, especially the organic carbon content in micro—aggregates, and enhances the soil carbon

sequestration capacity.

Keywords: integrated rice—crayfish system; crayfish; water—stable aggregate; organic carbon distribution
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Figure 1 Soil water stable aggregates distribution in

different treatments



{F3 ST 25 RSP o G BB ACRS - P URRFAE BAT L5 3 593

MWD W A i 242 5 T 18.9%, 1ii Roos F1 GWD P
Kb P ) D) TG B 5 22 B WSC A B - 838 A R AR R Roos
MWD Fl GMD % WS Ab 353 51132 75 T 7.8% .20.6% F1
37.5%. HHULAT L, RS FF A H AL B R T A R A
S SRR EAR, MRS FEAR FH A LR 778 7 PG s
RO S 2 e v T I SR AR R AR 1k

F1 REALIE T gk fatt A RAEIRE ISR
Table 1 Stability indexes of soil water—stable aggregates in

different treatments

b3 >0.25 mm (AR CPHIBREER U ER
Treatment TREE Roos MWD GMD
W 71.16+4.24b 0.90+0.03¢ 0.58+0.03b
WS 72.49+3.97h 1.070.03b 0.56+0.05b
WSC 78.15+4.06a 1.29+0.03a 0.77+0.04a
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Note: Values followed by different letters in a column indicate
significant difference between treatments at the 5% level. The same below.
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Table 2 Contents of soil organic carbon and its active components in different treatments

Ab R B [BGRYFq A P UKL B 5 b Bk

Treatment TOC/(g-kg™) MBC/(mg-kg™) DOC/(mg-kg™) POC/(g-kg™) EOC/(g-kg™)
W 24.92+0.19b 369.34+32.28b 32.98+3.21a 8.20+0.01b 5.93+0.55a
WS 25.3320.64b 380.60+5.18h 23.81x1.62b 8.77+0.21b 5.44+0.10a
WSC 26.96+0.35a 510.12+50.79a 26.30+2.42ab 10.80+0.19a 6.0620.11a
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