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Abstract [Objectives] To verify the effects of the host plant volatiles on the behavior of adult Batocera lineolata Chevrolat.
[Methods] The electroantennogram and behavioral responses of the B. lineolata adults (unmated females, unmated males
and mated females) to 10 kinds of plant volatiles were tested with EAG and a Y-tube olfactometer. [Results] The ten test
chemicals induced clear EAG responses. B. lineolata adults had the strongest EAG responses to the tested plant volatiles when
the concentration was 100 pg/pL. The EAG responses values of unmated female and male and mated female B. lineolata adults
to (Z)-3-Hexen-1-o0l were the highest, being 2.35, 2.31 and 2.22, respectively. As for behavioral responses, unmated female and
male B. lineolata adults were strongly attracted to (Z)-3-Hexen-1-ol, whereas Linalool had an obvious repellent effect on
unmated female and male B. lineolata adults. None of the compounds tested were attractive to mated female B. lineolata adults.
[Conclusion] The results provide some theoretical basis for the development of effective attractants for B. lineolata.
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tomentosa Juglans regis Olea “Y”
europaea Castanea mollissima EAG
Fraxinus chinensis
2008 1 MRE5HE
2009 2010 1.1 i HE
Leptinotarsa 20124
decemlineata Solanum tuberosum
Schoohoven et al.,
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Ancylis sativa 12 #iRSY
2007
) 10
2012 1 10
Betula luminifera Viburnum
awabuki 10 0.1 1 10 100 500 pg/uL 5
EAG
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Table 1 Name, purity and source of ten standard volatiles
Compounds Purity Source of supply
Eucalyptol 99%
Benzyl dehyde 98.50%
Phenylacetaldehyde 95%
Linalool 98%
(E)-2- (E)-2-hexen-1-al 98%
(E)-2- (E)-2-Octenal 95%
(2)-3- -1-  (2)-3-Hexen-1-ol 98%
1-Hexanol AR
Hexanal 97%
(R)-(+)- (2)-3-Hexen-1-0l 97%
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7 P 0.05
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Table 2 EAG response of Batocera lineolata adults to 10 compounds at different concentration

EAG
Relative EAG response
Compounds Test insects
0.1 pg/pL 1 pg/ul 10 pg/uL 100 pg/plL 500 pg/ul
Eucalyptol 0.96+0.03¢cC  1.34+0.03bB 1.50£0.12bB  2.11£0.09aA  1.31+0.06bB

Unmated female

1.03+0.02dD 1.09+0.08dCD 1.23+0.06bcBC 2.09+0.10aA  1.39+0.08bB
Unmated male

1.08+0.02bA  1.14+0.09bA 1.05+0.49bA  2.08+0.05aA 1.42+0.08abA
Mated female

Benzyl dehyde 0.88+0.05dD  1.02+0.08dD 1.30+0.03¢cC  2.02+0.03aA  1.69+0.05bB
Unmated female

0.73£0.02¢D 0.95+0.02¢cCD 1.22+0.08bBC 2.05+0.10aA  1.34+0.11bB
Unmated male

1.01£0.06¢cB  1.01+0.04cB 1.20+£0.05bB  1.77+0.04aA  1.80+0.08aA
Mated female

Phenylacetaldehyde 0.87£0.02cB  1.18+0.12bB  1.20+0.06bB  2.18+0.11aA  1.18+0.10bB
Unmated female

0.95+£0.17cB  0.99+0.14cB 1.01+£0.04cB  2.06+0.17aA  1.28+0.01bB
Unmated male

0.80+0.07¢cC  1.10+0.03bB 1.15£0.07bB  2.08+0.06aA  1.12+0.06bB
Mated female

Linalool 1.09£0.04cC  1.22+0.05¢C 1.61+0.05bB  2.30+0.10aA  2.11+0.08aA
Unmated female

1.284+0.07cB  1.39+0.07bcB 1.49+0.07bB  2.19+0.08aA  2.00+0.05aA
Unmated male

1.27+0.03bB  1.23+0.08bB 1.75+0.12aA  2.05+0.10aA  2.01+0.12aA
Mated female
(E)-2-

(E)-2-hexen-1-al 0.96+0.05cC  1.23+0.05bBC  1.35+0.08bB  1.81+0.09aA  1.65+0.03aA
Unmated female
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1.29+£0.03¢cB  1.3840.02bcB  1.46+0.04bcB  2.02+0.12aA  1.54+0.10bB
Unmated male
0.99+0.07¢cC  1.08+0.10cC 1.76+0.06bB  2.14+0.08aA  1.82+0.01bB
Mated female
43R 2 (Table 2 continued )
EAG
Relative EAG response
Compounds Test insects
0.1 pg/pL 1 pg/ul 10 pg/uL 100 pg/plL 500 pg/ul
(E)-2-
(E)-2-Octenal 0.82+0.31dC  1.41+£0.06cBC 1.74+0.09bcAB 2.33+0.09aA 2.08+0.10abAB
Unmated female
1.18+0.03dD 1.39+0.05¢cCD 1.64+0.07bBC 2.28+0.06aA  1.73+0.06bB
Unmated male
1.12+0.08¢cC  1.29+0.07cC 1.57+£0.05bB  2.10+£0.05aA  1.91+0.09aA
Mated female
@3- -1
(Z)-3-Hexen-1-ol 1.04+£0.02dD 1.21£0.06dCD  1.54+0.12¢C  2.35+0.09aA  1.89+0.01bB
Unmated female
1.06+£0.01bB  1.22+0.03bB 1.21+0.08bB  2.31+0.08aA  2.20+0.06aA
Unmated male
1.15£0.08cC 1.27+£0.09¢cBC  1.52+0.01bB  2.22+0.09aA  2.05+0.05aA
Mated female
1-Hexanol 0.95+0.08dC 1.21+£0.05¢cBC  1.43+0.06bB  2.10+0.08aA  1.44+0.05bB
Unmated female
1.02+0.06¢cC  1.03+0.06cC 1.43+£0.05bB  2.10+£0.12aA  1.53+0.06bB
Unmated male
1.07+£0.05dD 1.21+0.03dCD  1.37+0.09bB  2.04+0.10aA 1.42+0.04cBC
Mated female
Hexanal 1.03+0.05¢C  1.14£0.07cC 1.58+0.03bB  2.24+0.08aA  1.74+0.09bB
Unmated female
1.20£0.08dC 1.46+£0.09¢cBC 1.82+0.10bAB 2.15+0.05aA 1.63+0.06bcB
Unmated male
1.03+£0.05¢D  1.32+0.03dC  1.55+£0.09¢cBC 1.93+0.05aA 1.74+0.02bAB
Mated female
R)-(#)-
(Z)-3-Hexen-1-o0l 1.04+£0.02¢C 1.27+0.08bcBC  1.59+0.05bB  2.08+0.11aA 1.44+0.19bBC
Unmated female
1.08+0.05dC  1.33+0.03¢C 1.70+£0.04bB  2.10+0.10aA  1.64+0.09bB
Unmated male
0.95+£0.09¢C  1.07+0.06¢cC 1.50+£0.08bB  1.94+0.12aA  1.43+0.05bB
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Mated female

+ P 0.05 P
0.01

Data in the table are mean +SE, and followed by different small letters in the same row mean significant difference at 0.05
level (P 0.05), while followed by different capital letters in the same row mean extremely significant difference at 0.01

Duncan’s

level by Duncan’s mulitiple test.

EAG 100 pg/ul
EAG
3 (E)-2- (2)-3- -1-
(2)-3- -1- EAG P 0.05
2.35 231 2.22 27.78% (E)-2-
EAG (2)-3- -1-
P 0.05 68.89% 4
(E)-2- (E)-2- @3- -l
EAG P 0.05 68.89%
EAG
28.89% 5
22 ZEHXRIHHEMNTEL ST A RN
EAG 6
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Table 3 EAG responses of Batocera ineolata adults to different volatiles (100 pg/pL)
EAG
Relative EAG response
Compounds
Unmated female Unmated male Mated female
Eucalyptol 2.11+0.09Aab 2.09+£0.1Abc 2.08+0.05Aab
Benzyl dehyde 2.02+0.03ABbc 2.05+£0.10Ac 1.77+0.4Bb
Phenylacetaldehyde 2.18+0.11Aab 2.06+0.17Ac 2.08+£0.06Aab
Linalool 2.30+0.10Aab 2.19+0.08 Aabc 2.05+0.10Aab
(E)-2- (E)-2-hexen-1-al 1.81+0.09Bc¢ 2.02+0.12ABc¢ 2.14+0.08Aa
(E)-2- (E)-2-Octenal 2.33+0.09Aa 2.28+0.06ABab 2.10+0.05Bab
(2)-3- -1-  (Z)-3-Hexen-1-o0l 2.354£0.09Aa 2.31+0.08Aa 2.22+40.09Aa

1-Hexanol

2.10+0.08 Aabc

2.10+0.12Abc

2.04+0.10Aab
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Hexanal 2.24+0.08Aab 2.15+0.05ABabc 1.93+0.05Bab
(R)-(+H)- (Z2)-3-Hexen-1-o0l 2.08+0.11Aabc 2.10+0.10Abc 1.94+0.12Aab
+

P 0.05

Data in the table are mean +SE, and followed by different capital or small letters indicate significant difference in the same
row or in the same column at 0.05 level by Duncan’s multiple range test, respectively.
R4 THRERZEMESRIHERYEIT AR

Table 4 Behavioral responses of unmated female Batocera lineolata adults to different volatiles

% CK % Va %
Compounds Tendency rate for compounds Tendency rate for CK 7 test Response rate
Eucalyptol 62.22 34.44 1.85ms 96.66
Benzyl dehyde 60.00 37.78 1.09ms- 97.78
Phenylacetaldehyde 64.44 34.44 2.16™ 98.88
Linalool 27.78 67.78 422" 95.56
(E)-2- 61.11 35.56 1.53m 96.67
(E)-2-hexen-1-al
(E)-2- 68.89 27.78 4.43" 96.67
(E)-2-Octenal
@3- -l 68.89 27.78 4.43° 96.67
(Z2)-3-Hexen-1-ol
1-Hexanol 60.00 37.78 1.09"s 97.78
Hexanal 33.33 64.44 2.37ns 97.77
_(+)-
(R)-(+) 65.56 32.22 2.76™ 97.78
(Z)-3-Hexen-1-o0l
7 “ ns” P 005 * * P 0.05

Significance levels of »* test are indicated by “n.s.” (P 0.05) and “*”(P  0.05). The same below.

RS THRERIEHEMNRIIELZMAITH R

Table S Behavioral responses of unmated male Batocera lineolata adults to different volatiles

% CK % Ve %

Compounds Tendency rate for compounds Tendency rate for CK 2 test Response rate
Eucalyptol 64.44 31.11 2.83" 95.55
Benzyl dehyde 57.78 41.11 0.54ns: 98.89
Phenylacetaldehyde 57.78 41.11 0.54ns: 98.89
Linalool 28.89 68.89 4.13" 97.78
(E)-2- 55.56 41.11 0.38ns 96.67

(E)-2-hexen-1-al

(E)-2- 67.78 30.00 3,640 97.78

(E)-2-Octenal
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(2)-3- -1 68.89 27.78 443" 96.67
(2£)-3-Hexen-1-ol
1-Hexanol 63.33 36.67 1.63ms 100.00
Hexanal 28.89 68.89 4.13 97.78
-(+)-
(R)-(*) 63.33 32.22 2.42ms. 95.55

(Z)-3-Hexen-1-o0l

R6 THIRHCRECMEMRIHERMENITARE

Table 6 Behavioral responses of mated female Batocera lineolata adults to different volatiles

% CK % Va %
Compounds Tendency rate for compounds Tendency rate for CK 7 test Response rate
Eucalyptol 60.00 33.33 1.75"s 93.33
Benzyl dehyde 63.33 33.33 2.21ns 96.67
Phenylacetaldehyde 60.00 40.00 0.83ns 100.00
Linalool 36.67 60.00 1.24"s 96.67
(£)-2- 63.33 34.44 2.00™ 98.89
(E)-2-hexen-1-al
(E)-2- 64.44 32.22 2.59ms 96.67
(E)-2-Octenal
@3- -l 67.78 30.00 3.64" 97.78
(Z)-3-Hexen-1-o0l
1-Hexanol 61.11 33.33 1.90m 94.44
Hexanal 42.22 56.67 0.37"s 98.89
-(+)-
(R-(H) 57.78 41.11 0.54ns- 98.89
(2£)-3-Hexen-1-ol
A S
3 Fj‘ﬁ Raguso et al. 1996 Zhuge
etal. 2010
EAG 2 EAG
(2)-3- -1- (E)-2- EAG
(Yang et al. 2010
Hildebrand 1995 (E)-2-
2004 Raguso et al. 1996 2009
EAG
100 pg/ulL

EAG Zhuge 2010
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