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Abstract Recent advances in the biological control of Drosophila suzukii Matsumura are reviewed, including the application
of parasitoids and predatory insects and entomopathogenic microorganisms. Research on the biological control of D. suzukii
has focused on resource investigation and the control effect of parasitoids, most of the parasitoids of D. suzukii identified so far
have been of the genus Asobara. Research on predatory natural enemies and entomopathogenic microorganisms has been
conducted in the laboratory, rather than in the field. The future direction of research on the biological control of D. suzukii is
discussed with the aim of providing areference for the biological control of this pest.
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Tablel Currently known nature enemies of Drosophila suzukii
Naure enemy species Note References
Mitsui and Achterberg,
Parasitoids Braconidae  A. tabida D..suzukii 2007; Chabert et al., 2012;
Nomano et al., 2015
Nomano et al., 2015
A. rufescens D.suzukii
A. rossica Nomano et al., 2015
D.suzukii
D.suzukii Kacsoh and Schlenke,
2012; Nomano et al., 2015
A. pleuralis
Nomano et al., 2015; Daane
et al., 2016
A. japonica
Asobara sp. TS1 Nomano et al., 2015
Asobara sp. TK1 D.suzukii Nomano et al., 2015
Asobara sp. KG1 Nomano et al., 2015
aff. leveri
A. brevicauda D.suzukii Guerrieri et al., 2016
A. elongata D.suzukii Guerrieri et al., 2016
A. mesocauda D.suzukii Guerrieri et al., 2016
A. unicolorata D.suzukii Guerrieri et al., 2016
A. triangulata D.suzukii Guerrieri et al., 2016
L. heterotoma Chabert et al.,, 2012
Figitidae Annette et al., 2015
Kasuya et al., 2013; Daane
et al., 2016
L. japonica
Chabert et al., 2012;
L. boulardi Annette et al., 2015
L. japonica D.suzukii Daane et al., 2016
formosana
G.xanthopoda D. suzukii Kasuya et al., 2013;
Guerrieri et al., 2016
G. brasiliensis Daane et al., 2016
Brown et al., 2011; Chabert
Pteromalidae P. vindemmiae et al., 2012; Stacconi et al.,
2013, 2015; Jentsch, 2014,
Daane et al., 2016; Wang
et al., 20163, 2016b
Chabert et al., 2012
Diapriidae T. drosophilae D.suzukii Jentsch, 2014; Trottin et al.,

2014; Stacconi et al., 2013,

2015; Daane et al., 2016;

Wang et al., 2016a, 2016b;
2016
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4552 1 (Table 1 continued)

Naure enemy species Note References
D.suzukii Annette et al., 2015
Predatory insects C. carnea
D.suzukii Cuthbertson et al., 20144;
A. coriaria Woltz et al., 2015;
Renkemaet al., 2015
45% D.suzukii Cuthbertson et al., 2014;
A. nemoralis Woltz et al., 2015;
Renkemaet al., 2015
D.suzukii 57% Woltz et al., 2015;
Entomopathogenic M. anisopliae Naranjo-Léazaro et al., 2014
microorganism D.suzukii Cuthbertson et al., 2014;
B. bassiana Jentsch, 2014; Haye et al.,
2016
D.suzukii Naranjo-Lézaro et al., 2014
|. fumosorosea 87%
55% D.suzukii Cuthbertson
S. kraussei
95% D.suzukii Cuthbertson

H.bacteriophora

Mitsui and Achterberg
2007 Ideoetal. 2008 Cinietal. 2012 Kacsoh

and Schlenke 2012 Kasuyaetal. 2013
21
Chabert 2012
5
Trichopria drosophilae Perkins Leptopilina
heterotoma Thomson L. boulardi

Barbotin, Carton and Keiner-Pillault
Asobara tabida Nees von Esenbeck
2
T. drosophilae

57%

drosophilae
Wang and Messing, 2004

Stacconi et al., 2013, 2015 Gabarraet al., 2014
Daaneet al., 2016

11%
85%
Wang and Messing 2004
Stacconi
et al. 2013

Wang and Messing 2004
T. drosophilae

(Wang et al.
2016b) Wang 2016a
T. drosophilae
2
T.
drosophilae
68.4 63.8 Wang etal. 2016b
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Chabert et al. 2012 Mitsui
Musca domestica Somoxys Achterberg 2007
calcitrans
60 Idiobiont
60
2015
Enemy
Stacconi release hypothesis, ERH
Stacconi et al., 2013

T. drosophilae Trottin 2014 Chabert et al.,

Chabert 2012
L. heterotoma

67%

95%

Annette 2015 L.
heterotoma
Chabert 2012

L. heterotoma 74% 52%
Poyet 2013
Drosophila

melanogaster Meigen 5 Kacsoh and

Schlenke, 2012
1.25%

2012

Kasuya 2013
Leptopilina
L. japonica Novkovic &
Kimura

Ganaspis
Kasuya 2013
G. xanthopoda Ashmead
Prunus donarium Sieb.

Drosophila lutescens Okada
G xanthopoda
D.rufa D. biauraria
D. triauraria Mitsui and
Kimura 2010
G. xanthopoda

G xanthopoda
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G. xanthopoda Kasuya et al.
2013 Nomanoetal. 2015 Daaneetal. 2016
Guerrieri etal. 2016 Hoelmer

A. japonica Belokobylskij
A. leveri Nixon G. xanthopoda
G. brasiliensis Ihering L.
japonica formosana Novkovic & Kimura 5
A. brevicauda Guerrieri and
van Achterberg A. elongata Guerrieri and van
Achterberg A. mesocauda Guerrieri and van
Achterberg  A. unicolorata Guerrieri and van
Achterberg  A. triangulata
T. drosophilae Daane et al. 2016
Guerrieri et al. 2016 Daane 2016

G.
brasiliensis
T. drosophilae
17%
Nomano 2015
P.
donarium Vaccinium vitis-idaea Linn.
8
A.
pleuralis (Ashmead) A. rossica Belokobylskij
A. rufescens (Forster)
3 Asobara sp.

TK1 Asobara sp. KG1 aff. leveri  Asobara sp.
TS1

Kacsoh and Schlenke 2012
Asobara sp. TS1

A. rossica

sp. TK1 7

Nomano
Asobara sp. TK1

Nomano 2015

2007 Mitsui

Asobara

2015

Asobara sp. TK1

3 HERMXBHMEFF A

Walsh 2011
Anthocoridae

Orius
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80
Orius 2016
majusculus O. laevigatus
O. insidiosus
Cuthbertson et al.

2014a Malagnini et al. 2014 Annette et al. Seinernema carpocapsae
2015 Woltzetal. 2015 S feltiae S. kraussei

Coleoptera Staphylinidae

A. coriaria Hemiptera

Anthocoridae Anthocoris nemoralis

Cuthbertson
etal. 2014a Renkemaetal. 2015 Woltz et al.
2015 5d

45%
Cuthbertson

etal. 2014a 2015
C. carnea

Annette 2015

2007

4 R EDFTFF A
41 RAmRKH

20

Heterorhabditis bacteriophora
Cuthbertson et al.

2014b Woltz et al. 2015 Cuthbertson
55%
95%
Cuthbertson
42 HREEH
800
Beauveria bassiana
700
13

2016

Metarhizium
Beauveria Lecanicillium
Isaria Paecilomyces

Hirsutella Cuthbertson et al. 2014b Naranjo-
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Lazaroetal. 2014 Annetteetal. 2015 Woltz
et al. 2015
Mycotrol-O Naturalis Botanigard

80% Cuthbertson et al. 2014a
Jentsch 2014 Gargani etal. 2014 Woltz et al.

2015 Woltz 2015

Naranjo-L ézaro 2014 3

|. fumosorosea pPf21 Pfl7
Pf15 M. anisopliae
Mab9 Pf21
85% Pf17 Mab9 Pf15

60% 57%
12%

Woltzetal. 2015

dsRNA
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cerevisiae

Murphy 2016
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