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Effect of soybean continuous cropping on bulk and rhizos
phere soil microbial community function
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Abstract Soybean isamain crop in northeast China, but a reduction in crop production occurre

d widely as aresult of continuous soybean cropping on the same soil. This phenomenonis calle

d continuous cropping obstacles. When soybean is cropped continuously in the samefield for yea
rs, the yield would be reduced by 10%~30% or even more. The area with continuous croppin

g problem is about 700 000 hm2 in parts of northeast China alone. Much work on the problem h

as been done, however, the origin of replant disease remains unexplained.

Some researchers considered the problem as a disturbance of soil fertility due to the facts that soi

| enzyme activities and pH decreased and soil structure degraded after continuous soybean croppi
ng. Another hypothesis for the soil problem concerns the phytotoxic or allelopathic effects of shog
t or root residues. The latest hypothesis for the decline in soil health focuses on the shift of soil mic

robial community in continuous cropping system, but it is not yet proved. Therefore, this study ai
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ed to determine the effects of soybean replant disease in the field on rhizosphere and bulk soil mic
robial community functions. The bacterial community function was characterized for 4 cropping sy
stems, namely, normal rotation with corn (corn-corn-corn-soybean, CCCS), alternation of soybe
an with other crops (soybean-corn-soybean, SCS), continuous soybean for 4 years (CS4) and ¢
ontinuous soybean for 8 years (CS8) at podding and harvest stages using Biolog method. Our res
ults showed that functional diversity, evenness indices and AWCD from rhizosphere microbial co
mmunity were significantly higher than those from bulk soil microbial community at both growth st
ages. Functional diversity and AWCD of bulk microbial community from SCS and CS8 were hi
gher than those from CCCS and C$4 treatments at podding stage; At harvest stage functional div
ersity and AWCD from CCCS and SCS were higher than those from C$4 and CS8. AWCD o




f rhizosphere microbial community from the treatments of SCS, CS4 and CS8 at podding was hig
her than that at harvest stage, suggesting that soybean root might excrete larger amounts of organi
c carbon at first stage than at latter stage. The microbes degrading amino acid, carbohydrate an

d carboxylic acid were mainly affected by soybean continuous cropping in bulk soil.
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