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Antifungfal Activity Against Plant Pathogenic Fungi
on Insect Enterobacteriaceae
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Abstract In order to investigating the effects of antifungal activity of intestinal bacteria obtained from insect,
it was identified these bacteria isolated from the gut. In this result, total 49 isolates of intestinal bacteria were
identified from 10 kinds of insect species. It was that 4 isolates including Cedecea sp. from Nesidiocoris
tenuis, 3 isolates including Enterobacter sp. from Odontotaenius disjunctus, 4 isolates including Acinetobacter
sp. from Reticulitermes speratus, 4 isolates including Clavibacter sp. from Riptortus clavatus, 11 isolates
including Bacillus sp. from Lema decempunctata, 3 isolates including Enterococcus sp. from Henosepilachna
vigintioctopunctata 2 isolates including Staphylococccus sp. from Harmonia axyridis, 5 isolates including
Enterobacter asburiae from Popillia mutans, 7 isolates including Aeromonas sp. from Hydrophilus acuminatus,
and 7 isolates including Brucella sp. from Anomala octiescostata. In order to investigating antifungal activity
against plant-pathogenic fungi, Altanaria solani, Colletotrichum gloeosporioides, Botrytis cinerea, Fusarium
oxysporum, Phytophthora capsici, Rhizoctonia solani and Selerotinia sclerotiorum were dual cultured with each
49 gut enterobacteriaceae. As these results showed that many isolates have the antifungal activities including
26 isolates against 4. solani, 6 isolates against B. cinerea, 13 isolates against C. gloeosporioides, 11 isolates
against F. oxysporum, 17 isolates P. capsici, 2 isolates against R. solani and 2 isolates against S. sclerotiorum.
Pseudomonas aeruginosa was showed strong antifungal activity against all of tested plant pathogens. It might
be taken a potential for application against plant-pathogenic fungi with useful control agent.

Key words enterobacteriaceae, plant-pathogenic fungi, Pseudomonas aeruginosa, antifungal activity
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Table 1. Intestinal microorganisms obtained from adult of 10 insects

Strain Blast search Similarity (%)
Cedecea neteri 99
o . . Enterobacter asburiae 98
Nesidiocoris tenuis .
Serratia marcescens subsp. marcescens 99
Serratia marcescens subsp. sakuensis 99
Enterobacter aerogenes 99
Odontotaenius disjunctus Pectobacterium carotovorum subsp. carotovorum 97
Pseudomonas aeruginosa 99
Acinetobacter oleivorans 97
Reticulitermes speratus Bacillus anthracis 99
Bacillus cereus 99
Clavibacter michiganensis subsp. michiganensis 95
. Micrococcus luteus 99
Riptortus clavatus .
Pectobacterium carotovorum subsp. carotovorum 98
Pseudomonas putida 99
Bacillus cereus 99
Enterobacter aerogenes 98
Enterobacter cloacae subsp. cloacae 98
Klebsiella oxytoca 99
Klebsiella pneumoniae subsp. pneumoniae 92
Lema decempunctata Lactococcus garvieae 99
Micrococcus luteus 99
Pediococcus pentosaceus 99
Salmonella enterica subsp. Enterica 98
Staphylococcus lugdunensis 98
Bacillus amyloliquefaciens 99
Enterococcus sp. 97
Henosepilachna vigintioctopunctata Klebsiella oxytoca 99
Klebsiella variicola 99
. . Staphylococcus saprophyticus 99
Harmonia axyridis o
Staphylococcus sciuri 99
Enterobacter asburiae 98
Pseudomonas aeruginosa 99
Popillia mutans Raoultella ornithionolytica 99
Stenotrophomonas maltophilia 99
Weeksella virosa 92
Aeromonas hydrophila subsp. hydrophila 99
Enterobacter aerogenes 95
Enterobacter sp. 99
Hydrophilus acuminatus Enterococcus casseliflavus 99
Klebsiella oxytoca 99
Lactococcus lactiss subsp. lactis 99
Pectobacterium sp. 98
Brucella pinnipedialis 98
Enterobacter aerogenes 99
Enterobacter sp. 99
Anomala octiescostata Lactococcus lactiss subsp. lactis 99
Mycobacterium gilvum 98
Pectobacterium sp. 98
Weeksella virosa 92
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Table 2. Antifungal activity of intestinal microorganisms against plant-pathogenic fungi on the PDA

. Plant-pathogenic fungi
Bacteria
A.s B.c Cg Fo Pc Rs S.s
Serratia marcescens subsp. marcescens + - + + + - -
Serratia marcescens subsp. sakuensis + - + + + - -
Enterobacter aerogenes + - - - - - -
Bacillus anthracis str. Sterne chromosome + - - - - - -
Pseudomonas putida + - - - + - -
Enterobacter aerogenes ++ - + + + - -
Enterobacter cloacae subsp. cloacae + - - - + - -
Klebsiella oxytoca + + + - + - -
Klebsiella pneumoniae subsp. pneumoniae + - - - - - -
Lactococcus garvieae + - - - - - -
Salmonella enterica subsp. Enterica + - - - + - -
Bacillus amyloliquefaciens + - ++ ++ - - -
Klebsiella oxytoca + - - - + - -
Klebsiella variicola + - - - + - -
Staphylococcus sciuri + - - - - - -
Enterobacter asburiae -+ + + + ++ - -
Pseudomonas aeruginosa +++ ++ ++ -+ +++ ++ +
Raoultella ornithionolytica + - + + + - -
Enterobacter aerogenes + - - - + - -
Enterobacter sp. + + + + + - -
Klebsiella oxytoca + + + + ++ - -
Lactococcus lactiss subsp. lactis + - + + - - -
Brucella pinnipedialis + - - - - - -
Enterobacter aerogenes + - + - - - -
Enterobacter sp. + - + + + - .
Pectobacterium sp. + - - - - - -

(A4.s: Alternaria solani; B.c: Botryis cinerea; C.g: Colletotrichum gloeosporioides; Fo: Fusarium oxysporum; Pc: Phytophthora capsi; R.s:
Rhizoctonia solani; S.s: Selerotinia sclerotiorum)
Inhibition zone diameter: -: 0 mm; +: <5 mm; ++ : < 10 mm; +++: <20 mm).
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Fig. 1. Antifungal activity of Pseudomonas aeruginosa against ® A. solani, ® B. cinerea, © C. gloeosporioides, © F. oxysporum
and ® P, capcisi on PDA (A: only fungi; B: Ps. aeruginosa and fungi dual culture)
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Fig. 2. Control effect of Pseudomonas aeruginosa against Colletotrichum gloeosporioides on chilli at 25°C, 10 days after spray

experiments. (A: treat DW, C. gloeosporioides spray, B: only C. gloeosporioides spray, C: treat Ps. aeruginosa suspension 1 x 10°
cfu/ml)

Fig. 3. Control effect of Pseudomonas aeruginosa against Colletotrichum gloeosporioides on chilli at 25°C, 15 days after spray and
spot experiments. (A: only C. gloeosporioides spot; B: treat LB media, C. gloeosporioides spot; C: treat fungicide(Haibichi), C.
gloeosporioides spot; d: treat Ps. aeruginosa suspension 1 x 10° cfu/ml, C. gloeosporioides spot; e: treat Ps. aeruginosa suspension
1 x 10® cfu/ml, C. gloeosporioides spot; f: treat Ps. aeruginosa suspension 1 x 107 cfu/ml, C. gloeosporioides spot).
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