Chinese Journal of Applied Entomology 2019, 56(3): 530-538. DOI: 10.7679/j.issn.2095-1353.2019.062

EXRFAEATRET LR IELIR T
8 GC-EAD FliTAR N
oo Ak B %2 adew T

1. 311300 2. 715100
W E [HM] Anoplophora chinensis Juglans mandshurica
[5%1 [ CK ]
- GC-MS - GC-EAD  “<Y”
[4R]1 GC-EAD
a_
-2- 2,6- 10
P=0.05 P=0.01 -2-
P=0.05 P=0.01
P=0.05 [4ig]
2-
XA GC-EAD Y

GC-EAD and behavioral responses of Anoplophora chinensis
(Coleoptera: Cerambycidae) to volatiles released from Juglans
mandshurica plants after different types of damage
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(1. School of Forestry and Biotechnology of Zhejiang A&F University, Lin’an 311300, China;
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Abstract [Objectives] To explore volatiles of Juglans mandshurica and their effect on the brown mulberry longhorn beetle,
Anoplophora chinensis, in order to provide a theoretical basis for screening attractants or repellents to control this insect pest.
[Methods] Volatiles released from J. mandshurica subject to different kinds of damage [undamaged (CK), and plants subject
to feeding, oviposition and boring damage by longicorn beetles] were collected using dynamic headspace adsorption, and those
causing electrophysiological and behavioral responses in A. chinensis were identified by gas chromatography-mass
spectrometry (GC-MS), a gas chromatography-electrophysiological antennal detecting system (GC-EAD) and Y-tube
olfactometer experiments. [Results] A. chinensis adults had significant electrophysiological responses to ten volatiles of J.
mandshurica, including (1R)-(+)-alpha-pinene, ocimene, p-diethylbenzene, g-terpinene, nonanal, a-terpineol, pentamethyl
phenyl, 2-ethylhexyl acrylate, 2,6-dimethylnaphthalene and hexadecane, but no response to the other volatiles. Female and

male adults had stronger electrophysiological responses to terpenes and ocimene. The volatile (1R)-(+)-alpha-pinene caused a
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significant olfactory reaction in male adults (P < 0.05), and ocimene was extremely attractive to female and male adults (P <

0.01). 2-ethylhexyl acrylate was strongly repellent to female adults (P < 0.05) and p-diethylbenzene was highly attractive to

males (P < 0.01). Nonanal was repellent to male adults (P < 0.05). [Conclusion] Adult female A. chinensis are strongly

attracted to ocimene and repelled by 2-ethylhexyl acrylate. Male adults are strongly attracted to (1R)-(+)-alpha-pinene and

ocimene and repelled by p-diethylbenzene and nonanal.
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Table 1 Name, purity and source of the ten standard volatiles

Compounds Purity CAS  CAS number Source of supply
(1R)-(+)-Alpha-pinene 99% 7785-70-8 Aladdin
Ocimene =90% 13877-91-3 Aladdin
p-Diethylbenzene =99.5% 105-05-5 Aladdin
g-Terpinene 98% 99-85-4 . .
Nanjing herb source Bio-Tech Co., Ltd
Nonanal 96% 124-19-6 Aladdin
a- a-Terpineol =96% 98-55-5 . )
Shanghai yuanye Bio-Tech Co., Ltd
Pentamethyl phenyl =98% 700-12-9 Aladdin
-2- 2-Ethylhexyl acrylate =99% 103-11-7 Aladdin
2,6- 2,6-Dimethylnaphthalene 98% 581-42-0 Aladdin
Hexadecane 98% 544-76-3 Aladdin
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Fig. 2 Responses of female adults of Anoplophora chinensis to volatiles released from
Juglans mandshurica in different damaged states detected by GC-EAD

A. Healthy; B.
1: (1R)-(+)-alpha-pinene; 2:
Nonanal; 6: a-

9:2,6-

Feeding damage; C. Oviposition damage; D. Boring damage.
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-
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Hexadecane. The same as Fig. 3.
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Fig. 3 Responses of male adults of Anoplophora chinensis to volatiles released from
Juglans mandshurica in different damaged states detected by GC-EAD
A. Healthy; B. Feeding damage; C. Oviposition damage; D. Boring damage.
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Fig. 4 Behavioral responses of female adults of Anoplophora chinensis to ten standard volatiles

1: (1R)-(+)-alpha-pinene; 2: Ocimene; 3: p-Diethylbenzene; 4: g-Terpinene; 5:
Nonanal; 6: a- a-Terpineol; 7: Pentamethyl phenyl; 8: -2- 2-Ethylhexyl acrylate; 9: 2,6-
2,6-Dimethylnaphthalene; 10: Hexadecane. " (P<0.05) (P<0.01)
" indcaitas significant difference (P<0.05), *" indcaitas extremely significant difference. 5 The same as Fig. 5.
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Fig. 5 Behavioral responses of male adults of Anoplophora chinensis to ten standard volatiles
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