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Behavioral responses of Fopius arisanus ( Sonan) ( Hymenoptera:
Braconidae) to volatiles from fruits infested by Bactrocera dorsalis

( Hendel) ( Diptera: Tephritidae) and analysis of volatile components

GU Xiao-Hong CAI Pu-Mo YANG Qing-Yang JI Qing£ CHEN Jia-Hua" ( UN ( China) Center for
Fruit Fly Prevention and Treatment Fuzhou 350002 China)

Abstract: In order to investigate the roles of volatiles from host plants in the process of Fopius arisanus
Sonan targeting habitats searching for host or food the behavioral responses of sexually mature F. arisanus
females to intact fruits fruits infested by Bactrocera dorsalis Hendel and damaged mechanically fruits of
oranges bananas and tomatoes were measured by Y-tube olfactometer and the volatiles from intact fruits
and fruits infested by B. dorsalis of guavas oranges bananas and tomatoes were identified by gas
chromatography-mass spectrometry ( GC-MS) . The results showed that the F. arisanus sexually mature
females were significantly attracted by intact fruits fly-infected and damaged mechanically fruits of bananas
and oranges the numbers of F. arisanus mature females attracted by infected orange were significantly more

than intact oranges and there were no significant differences in other groups. The selective responses of
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F. arisanus sexually mature females to infected fruits were closely related to the time of fruit fly infecting.
Volatile compounds from four different fruits were diversity their relative contents and proportion were quite
different. Fruits infected by B. dorsalis newly released Leaf acetate transFarnesol beta-Ocimene

Benzaldehyde cis-Thujopsene Cedrol Octanoate ethyl Octanoate methyl Tetradecane Pentadecane.
The delayed release of Linalool and beta-Myrcene in infected oranges were observed. Linalool and beta—
Myrcene were detected two and three after infection by oriental fruit fly respectively and their relative
contents increased as the time increased. The above results laid a necessary foundation for further research

of volatiles regulating the behavioral responses of F. arisanus and to improve its biocontrol effectiveness.
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Fig. 1 Selective responses of Fopius arisanus famale adults to volatile from host fruits ( mean + SE)
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1
Table 1 Main components and relative contents ( %) of volatiles from fruits infected by Bactrocera dorsalis

Psidium guajava Musa paradisiaca Citrus sinensis Lycopersicon esculentum

Compounds
Healthy  Infested  Healthy  Infested  Healthy  Infested  Healthy  Infested
fruits fruits fruits fruits fruits fruits fruits fruits
Leaf acetate - 56.42 - - - - - -
Ethyl hexanoate - - - - 3.56 10. 62 - -
Ethyl octanoate - - - - - 8. 86 - -
Isobutyl butyrate - - 91.48 49. 15 - - - -
Ethyl undecanoate - - - - 13.27 - - -
Ethyl dodecanoate - - - - 1.03 - - -

66. 76 8. 68 - - - - - -

Diethyl Phthalate
() Benzaldehyde
Acetic acid
Propanoic acid

Cyclohexane

Heptylcyclohexane

n-Nonylcyclohexane

Cyclotetradecane
Hexane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Eicosane
Stannane
Methyleugeno
D- D-Limonene
B- beta. -Ocimene
o= alpha-Cedrene
B- B-Cedrene

Caryophyllene

Alloaromadendrene

o g-Selinene

°o o

29

.29

e e e e @

.96

76
39
68
63
74

23.58

2.32

0.57
2.40

SN

89
28
52

38

.04
.25

1. 06

3.33

0. 89

1.07

1.48

3.03

14. 56

15. 09
2.13

25.69
10.13

1.08

1.62

3.11
14.92
17. 18

2.30

26.97

10. 48
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Psidium guajava Musa paradisiaca Citrus sinensis Lycopersicon esculentum
No. Compounds

Healthy  Infested  Healthy = Infested  Healthy  Infested  Healthy  Infested

fruits fruits fruits fruits fruits fruits fruits fruits
31 B- beta. Panasinsene - - - - 0.75 4.03 - -
32 a- alpha. Panasinsene - - - - 2.45 - - -
33 - cis-Thujopsene - 1.55 - - - - 2.13 2.18
34 .- y-Muurolene - - - - - - 0. 89 -
35 Curcumene - - - - - - 1.05 1.12
36 b- b-Eudesmene - - - - - - 0.74 0.79
37 Cuparene - - - - 1. 11 -
38 d- d-Cadinene - - - - - - 1.01 1.02
39 b- b—Patchoulene - - - - - - 2.57 -
40 Farnesane - - - - - - 0.65 0. 65
41 Cedrol - 2.15 - - 0. 88 - - 2.02
42 - transFarnesol - 0.37 - - - - - -
43 Valencene - - - - 47.17 43.34 - -
44 Naphthalene - - - - - - 1.62 1.58

- : 1d o Note: — Not detectable; Infected fruit was infected after one day.
2

Table 2 Main components of volatiles from Citrus sinensis after infected by Bactrocera dorsalis in different days

(%) Relative Contents

1 2 3 4
No. Compounds . 1 d after 2 d after 3 d after 4 d after
Health fruit— 0 ted infected infected infected
1 D-  D-Limonene 0.77 20.30 20. 85 26. 85 24.35
2 Linalool - - 0.56 2.10 5.42
3 Octanoate methyl - 0.52 2.11 0.94 -
4 Octanoate ethyl 0. 66 1.44 1.56 0. 66 -
5 Hexanoate ethyl 112 1.99 2. 64 0.72 -
6 Caryophyllene 3.46 1. 66 1.38 0.96 0.38
7 (+) - ( +) -Valencene 7.53 4.73 5.54 3.35 2.45
8 a- alpha-selinene 0.63 1.01 0.88 0.79 0.34
9 Diethyl Phthalate 32.04 14. 87 13.55 12.55 9.11
10 p- beta-Myrcene - - - 1. 85 2.96

Not detectable,
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( 2011) .
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( volatile organic compounds
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