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EAG and behavioral responses of Chlorophorus diadema to six
volatiles from Caragana kroshinskii
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Abstract [Objectives] To investigate the bioactivity of six volatile alcohols, aldehydes, alkanes, esters and terpenes, from the
plant Caragana kroshinskii (Kom.) to adult Chlorophorus diadema (Motschulsky). [Methods] Electroantennogram (EAG) and
behavioral responses of adult C. diadema to eight different concentrations of 6 single chemicals (1-decanol, nonanal, hexadecane,
2-ethylbutyl acetate, 1-hexadecene and 1-octene), and 20 blends of these chemicals, were tested using an EAG and Y-tube olfactometer.
[Results] Both EAG and olfactory behavioral responses of C. diadema adults to single volatile components and blends were
basically the same. Six of the 20 blends, S, P, Q, H, I and B, were significantly attractive to female and male beetles (P<0.05).
[Conclusion] (1) Blended volatiles are more attractive than single compounds; (2) Compound S, which was comprised of 1-decanol,
hexadecane and nonanal, was the most attractive substance tested; (3) A mixture of four components (1-decanol, hexadecane, nonanal
and 1-hexadecene) can serve as a basic of attractant for C. diadema in further studies.
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Table 1 Names and sources of standard chemicals
Compounds Purity Source of supply
1- 1-decanol 98.0%
Nonanal 96.0%
Hexadecane 98.5%
-2- 2-ethylbutyl acetate >98.0%
1- 1-hexadecene 94.0%
1- 1-octene 98.0%
Paraffin 99.0%
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Table 2 The formula of twenty groups of multi-components

Formulas Components
A 1- 2.5% -2- 0.01%
1-decanol 2.5%, 2-ethylbutyl acetate 0.01%
B 1- 2.5% 1- 0.005%
1-decanol 2.5%, 1-hexadecene 0.005%
C 1- 2.5% 1- 0.01%
1-decanol 2.5%, 1-octene 0.01%
D 1- 2.5% 0.001%
1-decanol 2.5%, Hexadecane 0.001%
E 1- 2.5% 0.01%
1-decanol 2.5%, Nonanal 0.01%
F 1- 2.5% -2- 0.01% 1- 0.005% 1- 0.01% 0.001% 0.01%

1-decanol 2.5%, 2-ethylbutyl acetate 0.01%, 1-hexadecene 0.005%, l-octene 0.01%, Hexadecane
0.001%, Nonanal 0.01%

G 1- 2.5% -2- 0.01% 1- 0.005% 0.001% 0.01%
1-decanol 2.5%, 2-ethylbutyl acetate 0.01%, 1-hexadecene 0.005%, Hexadecane 0.001%, Nonanal 0.01%
H 1- 2.5% -2- 0.01% 1- 0.01% 0.001% 0.01%
1-decanol 2.5%, 2-ethylbutyl acetate 0.01%, 1-octene 0.01%, Hexadecane 0.001%, Nonanal 0.01%
I -2- 0.01% 1- 0.005% 1- 0.01% 0.001% 0.01%
2-ethylbutyl acetate 0.01%, 1-hexadecene 0.005%, 1-octene 0.01%, Hexadecane 0.001%, Nonanal 0.01%,
J 1- 1% -2- 0.001%
1-decanol 1%, 2-ethylbutyl acetate 0.001%
K 1- 1% 1- 2.5%
1-decanol 1%, 1-hexadecene 2.5%
L 1- 1% 1- 0.01%
1-decanol 1%, 1-octene 0.01%
M 1- 1% 2.5%
1-decanol 1%, Hexadecane 2.5%
N 1- 1% 0.01%
1-decanol 1%, Nonanal 0.01%
O 1- 1% -2- 0.001% 1- 2.5% 1- 0.01% 2.5% 0.01%
1-decanol 1%, 2-ethylbutyl acetate 0.001%, 1-hexadecene 2.5%, l-octene 0.01%, Hexadecane 2.5%,
Nonanal 0.01%
P 1- 1% -2- 0.001% 1- 2.5%
1-decanol 1%, 2-ethylbutyl acetate 0.001%, 1-hexadecene 2.5%
Q 1- 1% -2- 0.001% 1- 2.5% 1- 0.01%
1-decanol 1%, 2-ethylbutyl acetate 0.001%, 1-hexadecene 2.5%, 1-octene 0.01%
R 1- 1% -2- 0.001% 1- 0.01%
1-decanol 1%, 2-ethylbutyl acetate 0.001%, 1-octene 0.01%
S 1- 1% 2.5% 0.01%
1-decanol 1%, Hexadecane 2.5%, Nonanal 0.01%
T -2- 0.001% 1- 2.5% 1- 0.01% 2.5% 0.01%
2-ethylbutyl acetate 0.001%, 1-hexadecene 2.5%, 1-octene 0.01%, Hexadecane 2.5%, Nonanal 0.01%
A~1 6 EAG

Formulas A-I and J-T are according to the optimal concentration of six compounds that EAG and behavioral responses of
C. diadema females and males, respectively.
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Fig. 1 The behavioral selectivity response of Chlorophorus diadema to different concentrations of single components
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Table 5 The behavioral selectivity responses of Chlorophorus diadema to different concentrations
of single components

Xz thest
0.0005% 0.001% 0.005% 0.01% 0.1% 1% 2.5% 5%
Compounds

- 0.03 0.03 0.03 0.03 0.03 0.30 030 0.83 0.83 0.83 1.63 1.63 2.70 0.03 1.63 0.03
1-decanol

270 270 1.63 0.83 0.30 0.03 0.83 0.83 0.30 030 0.30 0.03 0.03 0.03 0.03 0.30
Nonanal

0.03 0.83 1.63 0.03 0.83 0.03 030 0.03 0.03 0.03 0.03 0.30 0.30 0.83 0.83 0.03
Hexadecane

2

2-ethylbutyl 0.30 0.30 0.03 1.63 0.03 0.83 1.63 0.03 030 0.03 0.03 0.83 0.03 1.63 0.83 2.70
acetate

- 0.03 2.70 0.83 0.83 1.63 030 030 0.03 0.30 0.03 0.03 0.03 0.03 0.30 0.03 0.03
1-hexadecene
1- l-octene 0.83 0.83 0.03 0.03 0.03 0.83 2.70 1.63 0.83 0.03 0.03 0.03 0.03 0.03 1.63 0.30
* P 0.05  ** P 001 7
5 ){z ){20,05(1):384
represents female; represents male. Values followed by * indicates significant difference at 0.05 levels, ** indicates

extremely significant difference at 0.01 levels by y* test. The same with Table 7. Table 5 y* test values are less than
){20,05(1)=3.84, therefore not marked.
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Table 6 EAG re.sponse of Chlorophorus diadema to S p
multi-component formulas
EAG P<0.01 S
EAG response relative values mV 60.00% I Q B H4
Formulas
Female Male P<0.05
A 1.3040.01bcABC  1.3240.02bcdBCD H S
B 1.49+0.09cdBC 1.43+0.04cdefBCDE 53.33%
C 1.47+0.10bcdBC 1.32+0.03bcBC P<0.01 B PIMAOQT®6
D 1.48+0.07cdBC 1.420.05cdeBCDE P<0.05
E 1.36£0.08bcdABC  1.36£0.03bcdBCD S PQHTIB
F 1.33£0.04bcABC ~ 1.27+0.04bB
G 1.35£0.06bcABC ~ 1.32+0.03bcdBCD
H 1.44+0.06bcdBC 1.41+0.05cdeBCDE 3 Fit5ihit
I 1.420.05bcdBC 1.44+0.05¢defBCDE
J 1.3140.03bcABC  1.42+0.03cdeBCDE 6
K 1.430.06bcdBC 1.40+0.04cdeBCDE 0.001% 0.01% 1-
L 1.28+0.04bAB 1.39:£0.04bcdeBCDE EAG
M 1.41£0.03bcdBC  1.42+0.04cdefBCDE P<0.05 2 4
N 1.48+0.03cdBC 1.430.04cdefBCDE
0 1.39+0.03bcdBC 1.39:£0.04bcdeBCDE P>0.05
P 1.55+0.05Dc 1.49+0.03¢fDE P>0.05 S P Q H I
Q 1.41£0.05bcdBC 1.450.04cdefCDE B 6
R 1.40£0.04bcdBC 1.32+0.01bcdBCD P<0.05
S 1.48+0.07bcBC 1.55+0.05fE
T 1.42£0.06bcdBC 1.45+0.03defCDE 2014
CK 1.1120.07aA 1.05+0.05aA S 1%1-
A~T 2 2.5% 0.01%
The letters A-T indicate the formulas of Table 2. The same
below.
2007
P EAG 2008
1.55 P<0.01 B 2011 2010
S D N P<0.05 2008 2010
SPTQIN P<0.01
S EAG 1.55 B 2002
M J D P<0.05 2007 2008
SPBND EAG 2007
CK 2011 2002
2009 2010
2.4 MREFEREF 20 FAEEHHIRDEITAH B
20
0 20 S P Q H BS
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Table 7 Behavioral selection of Chlorophorus diadema to multi-component formulas

Female Male
0 0
Formulas Relative choice/l(r)ate Xz Xz test Relative choice/l(r)ate Xz X st
A 6.67 0.03 13.33 0.30
B 40.00 4.03" 46.67 5.63"
C 6.67 0.03 6.67 0.03
D 20.00 0.83 13.33 0.30
E 33.33 2.70 20.00 0.83
F 20.00 0.83 26.67 1.63
G 26.67 1.63 33.33 2.70
H 40.00 4.03" 53.33 7.50"
I 46.67 5.63" 40.00 4.03"
J 6.67 0.03 20.00 0.83
K 13.33 0.30 13.33 0.30
L 26.67 1.63 6.67 0.03
M 33.33 2.70 40.00 4.03"
N 6.67 0.03 6.67 0.03
0 26.67 1.63 13.33 0.30
P 53.33 7.50" 46.67 5.63"
Q 46.67 5.63" 40.00 4.03"
R 33.33 2.70 20.00 0.83
S 60.00 9.63" 53.33 7.50"
T 26.67 1.63 40.00 4.03"
1- 1- ,2010. . ,29(3): 7-9.]
8 Cao LJ, Liu Q, Zhu GP, Li M, Chen YP, Chen YT, Xie X, 2015.
1- EAG and olfactory behavioral responses of Asias halodendri to
L seven volatiles from Hippophae rhamnoidea. Journal of Tianjin
Normal University (Natural Science Edition), 35(3): 84-88.
6 P QI B4 [ ’ ’ ’ ’ ’ 7 2015,
1- 7 EAG
1- 1- 4 ( ), 35(3): 84-88.]
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