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Effects of Seed Meal Fumigation on Composition and Change of Eukaryotic Microbial

Community in Cantaloupe Disease Soil
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(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In this study, the control effects on soil-borne diseases in cantaloupe and the dynamic change of eukaryotic microbial
community during the whole growth period were investigated by using the Brassica campes and Brassica juncea seed meals as
soil green fumigants. The results showed that the two kinds of seed meals could effectively control soil-borne diseases, showing a
similar control efficacy but significant differences in the disturbance of soil microbial communities and the enrichment of
rhizosphere microorganisms to that of dazomet. Both Brassica campes and Brassica juncea seed meals not only significantly
reduced the richness and diversity of eukaryotic microorganisms but also selectively promoted the recovery and enrichment of
specific microorganisms in the soil, thus, colonized the beneficial microorganisms in the rhizosphere. During the process, phylum
Ascomycota dominated the change of the microbial community composition and played an important role in the construction of
beneficial microbial communities in the rhizosphere. Moreover, the abundance of species Aspergillus lentulus and unknown
species (OTU_213) showed a significant negative correlation with incidence rate, indicating they inhibited the colonization of
pathogenic fungi in the rhizosphere. On the contrary, dazomet had less effect on the colonization of rhizospheric beneficial
microorganisms and the composition of soil microbial community than seed meals.
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Table 1 Growth and incidence of cantaloupe under different treatments
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Fig. 1 Richness (A) and diversities (B) of microbial community under different treatments
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Fig. 2 UPGMA cluster (A) and PCoA (B) analyses of microbial community under different treatments from T1 to T4 periods
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Table 2 Analysis of similarities (ANOSIM) to assess effects of seed
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He 2 T2 T3 T4
r P r P r P
CK-B 0.802  0.03* 0.583 0.033* 0.896 0.037*
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CK-ML 0315 0.052 0.542 0.033* 0.354  0.109
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Fig. 3 Differences in relative abundance at phylum level under different treatments compare to CK at T2 period(A) and under different
treatments between T2 and T3 periods(B)
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Fig. 5 Differences in relative abundances at genus level between CK and treatments of Brassica campes seed meal (A), B. juncea seed meal (B),
and dazomet (C) at T4 period
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