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Abstract: [Objective] Soft rot is the main disease of Amorphophallus konjac K. Koch in
konjac production areas. Crop failure can be caused by the wide spreading of soft rot, because
the serious destructiveness of the disease can not be effectively prevented and controlled at
present. The occurrence and explosive spreading of soft rot are closely related to the microflora
and pathogenic bacteria in konjac. This study explored the main pathogenic bacteria and
dominant microbial species in rotten corms and rhizosphere soil, and analyzed the structural
characteristics of microflora in the samples infected by soft rot in two main konjac production
areas of Yunnan, aiming to provide theoretical support for the prevention and control of soft rot
in konjac production. [Methods] The konjac samples infected by soft rot were collected from
Fuyuan and Yongping in Yunnan. The Illumina NovaSeq 6000 platform was used for
metagenomic sequencing, and the sequencing data were analyzed. Meanwhile, the pathogenic
bacteria and dominant microorganisms in the rotten corms were isolated by multistage
purification using selective medium, and observed by an electron microscop. [Results] Large
quantities of microorganisms were detected in the rotten corms of diseased konjac from the two
main production areas, including 15 721 species that belonging to 2 502 genera of 107 phyla.
Pectobacterium carotovorum was the main pathogen in all of the disecased samples infected by
soft rot. The main characteristic feature of microflora in rotten corms was that the abundances
of pathogen and Stenotrophomonas maltophilia were higher than all the other microorganisms.
The composition of microflora present great differences between diseased tissue samples and
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soil samples, in the same production area, whereas, the microflora composition in the diseased
tissue samples or soil samples had slight differences between the two production areas.
[Conclusion] The microflora composition showed low correlations between the diseased corm
and rhizosphere soil, in the two production areas. The regional difference of microflora in soil
was larger than that in the diseased tissue. The results showed that the dominant pathogens and
saprophytes played a key role in forming the microflora structure by breaking through the
regional impact, and resulted in the microbial ecosystems in the konjac corms infected by soft
rot were highly similar in two main production areas.

Keywords: Amorphophallus konjac K. Koch; metagenomes; soft rot; pathogenic bacteria;
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Table 1 Information of the samples of konjac corm infected by soft rot and corresponding rhizosphere soil
Sample names Sample descriptions Locations of sample Sampling time
Ct.T.F Control group of corm Fuyuan October 2022
Ct.S.F Control group of rhizosphere soil Fuyuan October 2022
B.TL.F Rotten corm Fuyuan October 2022
B.T2.F Rotten corm Fuyuan October 2022
B.S1.F Rhizosphere soil of rotten corm Fuyuan October 2022
B.S2.F Rhizosphere soil of rotten corm Fuyuan October 2022
Ct.T.Y Control group of corm Yongping October 2022
Ct.S1.Y Control group of rhizosphere soil Yongping October 2022
Ct.S2.Y Control group of rhizosphere soil Yongping October 2022
B.TO1.Y Surface tissue of rotten corm Yongping October 2022
B.TO2.Y Surface tissue of rotten corm Yongping October 2022
B.TO3.Y Surface tissue of rotten corm Yongping October 2022
B.TI1.Y Interior tissue of rotten corm Yongping October 2022
B.TI2.Y Interior tissue of rotten corm Yongping October 2022
B.TI3.Y Interior tissue of rotten corm Yongping October 2022
B.S1.Y Rhizosphere soil of rotten corm Yongping October 2022
B.S2.Y Rhizosphere soil of rotten corm Yongping October 2022
B.S3.Y Rhizosphere soil of rotten corm Yongping October 2022
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Figure 3 The major species of microorganisms and their distributions in the rotten corm and rhizosphere

soil of konjac.
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Figure 4 Comparative analysis for the total distribution of major microorganisms in diseased corm and
rhizosphere soil of konjac. A: Major phyla. B: Major species.
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Table 2 Major microorganisms detected and separated from soft rot corm and rhizosphere soil of konjac

Major phylum Major detected species

Separated species

Proteobacteria Pectobacterium carotovorum
Senotrophomonas maltophilia
Lelliottia amnigena
Enterobacter sp.
Bordetella petrii
Kerstersia gyiorum
Pseudomonas sp.
Achromobacter piechaudii
Raoultella ornithinolytica
Bordetella bronchiseptica
Enterobacter cloacae
Bacteroidetes
Dysgonomonas sp.
Dysgonomonas gadei
Myroides marinus

Acidobacteria Acidobacteria bacterium

Firmicutes Paenibacillus polymyxa
Paenibacillus amylolyticus
Lactiplantibacillus plantarum

Ascomycota Barnettozyma californica

Cyberlindnera saturnus
Pichia kudriavzevii

Dysgonomonas capnocytophagoides

Pectobacterium carotovorum
Pectobacterium aroidearum
Stenotrophomonas maltophilia
Pseudomonas putida
Pseudomonas pseudoal caligenes
Pseudomonas gingdaonensis
Raoultella terrigena
Klebsiella michiganensis
Cedecea |lapagei

Morganella morganii

Pantoea agglomerans
Myroides marinus

Acidobacteria bacterium
Paenibacillus polymyxa
Lactiplantibacillus plantarum

Bar nettozyma californica
Cyberlindnera saturnus
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Figure 5 Comparative analysis for the major species of microorganisms and the similarity of microflora in

samples.
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Figure 6 Morphological characteristics of the microfloras and pathogenic bacterium. A: Bacterial colony in
agar plate medium. B: Microorganisms in soft rot corm checked by scanning electron microscope. C:
Ultrastructures of microorganisms checked by transmission electron microscope. D: Ultrastructures of
pathogenic bacterium checked by scanning electron microscope.
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Figure 7 Comparative analysis for the correlation of microflora using heatmap, in the rotten corm and

rhizosphere soil of konjac.
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