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Abstract

Chrysanthemum sclerotinia, caused by Sclerotinia sclerotiorum, is a serious fungal disease. The
strong reducing soil sterilization (RSD) method, as an environmentally friendly and widely appli-
cable plant disease control measure, has been widely used in soil pretreatment for disease pre-
vention and control. In RSD treatment, agricultural by-products, which are mainly composed of
cellulose, are often used, and they are difficult to degrade rapidly. Cellulose-degrading bacteria
can effectively improve the degradation efficiency. This study took chrysanthemum as the re-
search object to explore the control effects of different organic materials such as wheat bran and
straw, either alone or in combination, and inoculated with cellulose-degrading bacteria strain BE-
91 on chrysanthemum sclerotinia rot. The effects of RSD treatment on chrysanthemum biomass,
soil physical and chemical properties, and soil enzyme activities were studied. The Illumina Miseq
sequencing technology was used to analyze the composition, abundance of soil fungal communi-
ties, and their correlations with soil environmental factors. The results showed that wheat bran
could be preferred as the material for RSD treatment; the soil organic carbon content was the soil
physical and chemical factor most correlated with the soil fungal community structure; soil su-
crase activity was the soil enzyme activity most correlated with the soil fungal community struc-
ture; RSD could change the structure of soil fungal communities, promote the reproduction of
beneficial microorganisms, inhibit the accumulation of Sclerotinia, and reduce the occurrence of
chrysanthemum sclerotinia rot.
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Figure 1. Effects of different treatments on the biomass of tomato (Lowercase letters indicate significant differences among dif-
ferent treatments at the same time (P < 0.05))
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Figure 2. Variations in soil physicochemical properties under different treatments (Lowercase letters indicate significant dif-
ferences among different treatments at the same time (P < 0.05))
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Figure 3. Variations in soil enzyme activity under different treatment conditions (Lowercase letters indicate significant differ-

ences among different treatments at the same time (P < 0.05))
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Figure 4. Heatmap illustrating the community structure of soil fungi at the phylum (upper) and genus (lower) taxonomic levels
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Figure 5. RDA analysis diagram of the correlation between fungi and soil environmental factors (at the genus level) (The data
are presented as mean + standard deviation. Lowercase letters indicate significant differences among different treatments
within the same time period (P < 0.05); NH;-N : ammonia nitrogen; Woc: organic carbon; NO,-N : nitrite nitrogen; Urez:
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