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Characteristics of Microbial Community Construction in Soybean
Continuous Cropping Rhizosphere Soil

HE Dexin',ZHAO Xiang',ZHANG Xuejing', LI Jiayi', ZHANG Pengyu’®,
YAO Xingdong', XIE Futi'

(1.Soybean Research Institute,Shenyang Agricultural University ,Shenyang 110161,China;
2.Inner Mongolia Agronomy and Animal Husbandry Technology Extension Center,Hohhot 010051,China)

Abstract: To study the effects of continuous cropping on the composition and construction of bacterial and fungal
communities in soybean rhizosphere soil, providing theoretical support for the biological control of soybean continuous
cropping obstacles and soil remediation in farmland, experiment was conducted from 2021 to 2022 at the Tiexi District
Positioning Test Station of Shenyang Agricultural University, with a type of brown soil area. The effects of continuous
cropping on soybean soil chemical properties, soil enzyme activity, rhizosphere microbial diversity, and community
construction characteristics were analyzed, taking maize soybean rotation (control) and continuous cropping of soybean

rhizosphere soil as the research object, using 16S tDNA and ITS high—throughput sequencing technology, combined with
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soil chemical properties and enzyme activity measurements. The results showed that under continuous cropping, the content
of soil chemical properties such as total nitrogen, total phosphorus, and total potassium decreased, while available
potassium and pH increased. Continuous cropping significantly increased the activities of soil sucrase and catalase, while
significantly reduced the activities of soil urease, leucine aminopeptidase, and N-acetylglucosaminidase. In continuous
cropping mode, the soil bacterial diversity index (4.63) was lower than that of rotation treatment (5.34). At the bacterial
level, continuous cropping increased the relative abundance of Sphingobacterium and Burkholderia genera (LRR: 1.4%;
LCR: 2.4%); The soil fungal diversity index was lower than that of crop rotation treatment. At the fungal genus level,
continuous cropping increased the relative abundance of pathogenic fungi Fusarium (LCR: 20.5%; LRR: 13.2%). In the
process of community assembly, the construction of bacterial communities in the rhizosphere soil of soybean continuous
cropping is mainly dominated by deterministic processes. The construction of bacterial communities in the rhizosphere soil
of maize soybean rotation was mainly dominated by random processes. The construction of fungal communities in the
rhizosphere soil of soybean continuous cropping and maize soybean rotation was dominated by random processes.
Continuous cropping causes changes in soil environmental factors, bacterial and fungal community composition, and
construction in the rhizosphere of soybean, leading to an increase in the relative abundance of pathogens. Among them, the
increase in the relative abundance of Fusartum might be an important factor leading to the occurrence of soybean continuous
cropping obstacles.

Key words: soybean;rhizospheric microorganism;community construction
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Table 1 Effects of soybean rotation and continuous cropping on soil physicochemical properties parameters

i 2R 2% gl 2 A R B HER AR A

H

Treatment TK TP TK TC AP AK NO;-N NH,*-N DOC A-P P
LRR 1.6:0424  1.94:0.31*% 16.91£0.79 17.77+0.04* 16.50£0.63** 130.42£0.50* 2.17+0.13** 17.89£2.06** 30.63£0.07" 15.66+1.07** 6.090.01**
LCR 1142031 1.24:0.39*  15.65£0.39** 17.2420.15" 11.56+0.58"* 132.15£0.50* 1.63+0.12"* 13.52+1.49** 29.73+0.26" 14.56:0.96** 6.16+0.01*

i AR R NG FRERAR A AL BITE 0.05 K 2R R E . TR,

Note: Different lowercase letters on the same line indicate significant differences among treatments at the 0.05 level.The same below.
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Table 2 Effects of soybean rotation and continuous cropping on soil enzyme activity parameters

b e i AL A O P STERMRAIKEE N OB A R
Treatment IVE S-CAT Ure LAP NAG

LRR 6.70+0.18"8 12.12+0.60"® 2.11+0.06*4 35.29+1.65* 28.40+0.83A

LCR 8.72+0.35* 18.70+0.25* 1.85+0.04A 30.49+1.24%8 22.64+0.47"
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Figure 1 Dominant genus bar chart of rhizosphere soil microbial communities in maize soybean rotation and

continuous soybean cropping
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Table 3 Rotation and continuous cropping treatments on soybean soil bacteriac impact of diversity

LB OTU % FARAGEL A AREE chaol #5851 ace THHL
Treatment Observed_otus Shannon Simpson Chaol ace
LRR 937.67+117.63** 5.34+0.1924 0.91+0.0224 1032.34+129.974 1055.29+132.5324

LCR 866.33+114.74** 4.63+1.21°A 0.82+0.17** 971.76+117.04** 996.80+115.82
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Table 4 Effects of rotation and continuous cropping on fungi in soybean soil a impact of diversity

Qb3 OTU it FAHREL R ARIREL chaol ¥8%% ace TR AL
Treatment Observed_otus Shannon Simpson Chaol ace

LRR 2908.00+£71.16** 9.18+0.06** 0.99+0.00** 3235.35+37.20*4 3280.80+50.76%A

LCR 2876.33+186.60** 8.97+0.23*4 0.99+0.00*4 3195.98+37.20+4 3262.19+253.39:4
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Figure 3 RDA analysis of rhizosphere environmental factors and soil microbial genus levels in crop rotation and

continuous cropping treatments
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Figure 4 Construction diagram of rhizosphere soil microbial community under rotation and continuous cropping

treatments
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