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Dynamics of microbial diversity in red grapesinfested by
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Abstract [Objectives] To understand the dynamics of microbial diversity in red grapes infested by Drosophila suzukii and
Drosophila melanogaster and identify microorganisms associated with these two species. [Methods] Microorganisms in red
grapes infested by D. suzukii and D. melanogaster for 2, 4, 6, 8, and 10, days were separated, purified, and identified with ITS
and 16S rDNA genetic analysis. [Results] 25 species of bacteria and 7 species of fungi were identified. Microbial diversity
was affected by infestation with either D. suzukii or D. melanogaster. The number of microorganism species in grapes infested
by these species exceeded that in control grapes. Peak numbers of microorganism species were recorded after infestation by D.
melanogaster for 4 days, and after infestation with D. suzukii for 8 days. Infestation with D. suzukii and D. melanogaster
generated Geotrichum candidum. Three species of Acetobacter spp. were only cultivated from grapes infested by D.
melanogaster. [Conclusion] Infestation by D. suzukii or D. melanogaster accelerated the decay of red grapes and the
generation of microorganism species, including G. candidum. Acetobacter spp. was more strongly associated with D.
melanogaster than with D. suzukii. This study provides a theoretical foundation for investigating coevolution between grapes,

Drosophila spp. and microorganisms.
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F1 FRLEEEPHERIME
Tablel Bacteriainred grape vitiswillsonae treated by three ways

Phylum d Natural decay D. suzukii D. melanogaster

Methods and time (d)
2 4 6 8 10 2 4 6 8 10 2 4 6 8 10

Klebsiella oxytoca + + +
Proteobacteria

Citrobacter freundii

Cedecea neter + +

Providencia rettgeri

Providencia alcalifaciens
Raoultella terrigena + +

Acetobacter tropicalis +
Acetobacter indonesiensis +

Acetobacter sicerae +

Leclercia adecarboxylata

Enterobacter sp. +
Enterobacter sp. +

Enterobacter cloacae +

Brevundimonas vesicularis

Pseudomonas parafulva
Acinetobacter |woffii +

Bacillus subtilis +

Firmicutes Bacillus anthracis +

Bacillus methylotrophicus

Bacillus megaterium + +

Paenibacillus taichungensis

Lysinibacillus fusiformis

Saphylococcus warneri

Lactobacillus pentosus +

. . Corynebacterium sp. +
Actinobacteria

+ - 2

Symbol +indicates that the correspondent microorganism is separated in this position, -indicates no correspondent
microorganism in this position. The same as Table 2.
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Staphylococcus warneri JQ795731.1 (99%)
0.05 Ecembacter indonesiensis AB906398.1 (99%)
Brevundimonas vesicularis KT751295.1 (99%)
Enterobacter cloacae KJ210326.1 (99%)
Enterobacter sp. KT825923.1 (98%)
Kilebsiella oxytoca GQ496663.1 (99%)
Enterobacter sp. KR054965.1 (98%)
Raoultella terrigena KC790281.1 (99%)
Acetobacter sicerae KM485585.1 (99%)
Acetobacter tropicalis KM982999.1 (99%)
Acinetobacter Iwoffii KF924207.1 (99%)
Pseudomonas parafulva AB480754.1 (99%)
Cedecea neteri CP009458.1 (99%)
Leclercia adecarboxylata JQ313580.1 (99%)
Citrobacter freundii KT261414.1 (99%)
Providencia alcalifaciens KJ124176.1 (99%)
Providencia rettgeri KM659231.1 (99%)
Corynebacterium sp. KP114217.1 (100%)
Paenibacillus taichungensis KM272757.1 (99%)
Lactobacillus plantarum KT946604.1 (99%)
Lysinibacillus fusiformis KM983017.1 (99%)
Bacillus megaterium EU918562.1 (99%)
Bacillus anthracis JN700115.1 (99%)
Bacillus methylotrophicus KR855694.1 (99%)
Bacillus subtilis JQ308570.1 (99%)

Bl SETHAENRRELEH
Fig. 1 Phylogenetic tree of bacteriain red grape

F2 TRLEEEPEERIME
Table2 Fungusinred grape vitiswillsonae treated by three ways

Phylum d Natural decay D. suzukii D. melanogaster
Methods and time (d)
2 4 6 8 10 2 4 6 8 10 2 4 6 8 10
Geotrichum candidum + 4+ o+ o+ + o+ o+
Deuteromycotina Galactomyces candidum +
Penicillium commune + + +
Ascomycotina Penicillium expansum + 4+ +
Penicillium paneum + o+ A+ A+ + + + + 4+
Cladosporium uredinicola + + +
Penicillium crustosum +
0.05
[

Penicillium paneum IN226989.1 (100%)
Cladosporium uredinicola FJ025160.1 (99%)

,—Galactomyces candidum KP399955.1 (98%)
L Geotrichum candidum KF713514.1 (90%)

Penicillium commune JX139703.1 (99%)
Penicillium crustosum JF731262.1 (99%)
Penicillium expansum KT876718.1 (99%)
B2 BETEENRAZAEH
Fig. 2 Phylogenetic tree of fungusin red grape



-314 -

Chinese Journal of Applied Entomology

54

3

AR
Number of microorganism species

—_
L

(=
o+
\S]

N WA LN N ®
L L L L

n
>

w ~

(DGR
[\

Number of microorganism species

—_
L

(=}
o+
N

4 6 8
BfE (d) Time

4

6

8

BjfE] (d) Time

10

12

(DGR DTLEA
Number of microorganism species

10

o

0

z2 HB Fungus
B 4|7 Bacteria

2

4 6 8
BHE (d) Time

3 3MAEAATHEFPHEMMHENLE

Fig. 3 Number of microorganism speciesin red grape treated by three ways
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A: Natural decay; B: Treated by Drosophila suzukii; C: Treated by Drosophila melanogaster.
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Geotrichum candidum
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