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Abstract The aims of this study were to investigate the control mechanism of sweet corn rotation combined
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with marigold straw returning mode on cabbage clubroot disease, and provide theoretical basis and

technical support for the planting mode. Fluorescence quantitative PCR technology, non-target
metabolomics technology, high-throughput sequencing technology and field test verification were used in
this study to explore the field control effect of sweet corn rotation combined with marigold straw returning
treatment (CrMs) on Chinese cabbage clubroot, the number of resting spores and the differences in
metabolites and microbial species in rhizosphere soil of Chinese cabbage. The results showed that: The
field control effect of CrMs treatment on cabbage clubroot was 61. 11%. The number of resting spores in the
soil decreased from 1x10>%spores per gram to 1x10*"*spores per gram. CrMs treatment changed the
metabolite components in the rhizosphere soil of Chinese cabbage, increased the contents of metabolites
such as chenodeoxycholic acid, alpha-Linolenic acid and 4-lsopropylbenzoic acid, and decreased the
contents of metabolites such as oleamide and melibiose. Alpha-Linolenic acid and chenodeoxycholic acid
were negatively correlated with the relative abundance of Plasmodiophora, and oleamide was positively
CrMs treatment enriched the

correlated with the relative abundance of Plasmodiophora. In addition,

rhizosphere microbial diversity of Chinese cabbage, improved the composition of the soil microbial
community, significantly increased the relative abundance of Bacillus, Bradyrhizobium, Lysobacter and
Streptomyces, and decreased the relative abundance of Plasmodiophora, Fusarium,and Helicotylenchus.
In summary, the new mode of sweet corn rotation+marigold straw returning to the field is an important

cultivation measure to control the Chinese cabbage clubroot, which provides a key technical reference for

2024 4F 55 29 %

the green prevention and control of the clubroot.

Keywords Chinese cabbage clubroot; rotation; metabolomics; microbial diversity
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Table 1 Chinese cabbage clubroot disease condition classification standard
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Table 2 Field control effect of sweet corn rotation combined with marigold straw treatment on Chinese cabbage clubroot

fib 7 RIGH/ Y 95 1 18 R AH X 7 3%/ Y6 S35 7= 4/ (kg/667 m*)
Treatment Disease incidence Disease index Control effect Average production
CrMs 77.78 34.57 61.11 3 532.57
CK 100. 00 88. 89 1652.14

1 : CrMs F CK 43 591 37§ K A8 AR T i U7 75 58 5 FF 3R T A 35000 00 Bt 4k 1

Note: CrMs and CK respectively represent sweet corn rotation combined with marigold straw returning to field treatment and control.
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Fig. 5 Species composition maps of the top 20 relative abundances at the phylum level
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Fig. 6 The species composition diagram of the top 20 relative abundances at the genus level classification level
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Fig. 7 Species correlation network diagram of fungi at phylum and genus level
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Fig. 8 Network diagram of collinearity between treatment and control bacteria at genus level classification level
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Fig. 9 Correlation thermograms of different fungal genus and different metabolites
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