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Effects of plant volatiles on the EAG response and behavior of the grey tiger

longicorn Xylotrechus rusticus 1.. Coleoptera Cerambycidae
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Abstract The electroantennogram EAG  responses of female and male beetles of Xylotrechus rusticus L.
to 10 volatiles were tested including salicylaldehyde 0.95 pmol/pL.  from poplar the host plant and phytol
0.3 pmol/pl. R - -a-phellandrene 0.4 pmol/pL IR - + -o-pinene 1S - — -a-pinene 1S -
— -B-pinene  + -3-carene ocimene {-myrcene and turpentine 0.6 pmol/pl. from non-host plant. The
results showed that the 10 volatiles could evoke very significant EAG responses P < 0.01 of the adults
compared with the control paraffin. The females exhibited stronger EAG responses to turpentine
salicylaldehyde 1R - + -a-pinene 1S - — -a-pinene while 1R - + -a-pinene and turpentine could
induce stronger EAG responses to males. The EAG responses of female and male adults to salicylaldehyde
IR - + -a-pinene and ocimene had no significant differences P >0.05  but to the rest 7 volatiles had
remarkable difference P <0.01 . The responses and behaviors of females to different doses of turpentine
IR - + -a-pinene 1S - — -a-pinene and salicylaldehyde were further tested. The tested concentrations
of salicylaldehyde were 0.000095 0.00095 0.0095 0.095 0.95 and 0.19 pmol/pL.  the rest compounds
with the same concentrations of 0.00006 0.0006 0.006 0.06 0.6 and 0.12 pmol/pL. With the
concentration increased the female EAG response to turpentine salicylaldehyde and 1R - + -a-pinene
increased accordingly and kept steady when the concentration of salicylaldehyde reached 0.95 pmol/pl. and

those of turpentine and 1R - + -o-pinene reached 0.6 pmol/pL.. When the concentration were less than or
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equal to 0.6 pmol/pl.  turpentine exhibited repellent effect to females and had the best effect at 0.6 pmol/pLL
P <0.01
lower than 0.095 pmol/pL

it showed lure effect at 0.12 pmol/pul. P > 0.05 . When the concentration were
P >0.05 while

whereas

salicylaldehyde had no obvious directional action to female

higher than 0.095 pmol/pL. it exhibited repellent action P < 0.05 . The females showed no distinct
directional behavior to 1R - + -a-pinene and 1S - — -a-pinene.
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Table 1 Name purity and sources of ten standard volatiles

Compounds Purity Source of supply
R o IR - + -o-pinene 99% Sigma
S o 1S - — -a-pinene >99.5% Sigma
S B 1S - - -B-pinene 9% Sigma
3- + -3-carene 90% Sigma
Ocimene 70% cis-ocimen and 25% limonene Fluka
[3-myrcene 90% Sigma
Turpentine Analytic pure Reagent Branch of Shenyang Anhydrous Chemical Plant
Phytol 97% Sigma
R - -a-phellandrene 50% Fluka
Salicylaldehyde Chemical pure Guangxia Fine Chemical Industry Institute Tianjin
1.3 EAG
Syntech “ Y
IDAC-4 Syntech CS- 20 cm 4 cm 20 cm 3 cm
55 Syntech MN-151 Syntech 75° 1
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2005 400
mL/min 0.5s 30 ~60 s
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EAG 2 1 EAG Fig. 1 Diagram of Y-tube olfactometry used to test the
0.95 behavior of Xylotrechus rusticus adults to volatiles
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EAG 4 R o S e
R o S a EAG 10 pL
EAG 1 em’
14" Y
Bertschy 1997 500 ml/min
2003 2004 QC-1 B 3



762 Acta Entomologica Sinica 49
2 min EAG 10
5 EAG 2 EAG
13 Y” EAG
30 min S a R - Duncan’ s
40 W 10 EAG
‘Y P <0.01
1.5 P <
Duncan’ s 0.01 S a R o«
P >0.05 3-
T EAG EAG P>
2000 2005 0.05 3 P>0.05
e Hern et al. 2004 R o EAG
Tooker et al. 2005
1996 Duncan’ s
0.4 pmol/pL
= x 100% pmotip
P<
= x 100% 0.05 P<0.01 R o
P>0.05
+
= x 100% R o 3- EAG
T
2.1 EAG R o EAG
P>0.05 7 EAG
2.1.1 P <0.01 2
2 EAG
Table 2 EAG responses of Xylotrechus rusticus adults to different volatiles
EAG EAG values mV T
Volatiles Female Male Paired samples T test Sig. 2-tailed
Paraffin oil 0.100 + 0.016 aA 0.092 £0.013 aA 0.099
R o IR - + -o-pinene 0.194 £ 0.034 ¢dCDE 0.213+0.056 dD 0.254
S o 1S - — -a-pinene 0.204 £ 0.039 deDE 0.149+0.021¢cB 0.000
S B 1S - — -B-pinene 0.187 +£0.031 ¢dCD 0.161 £0.022 ¢BC 0.004
3- + -3-carene 0.153+0.018 bB 0.180 + 0.040dC 0.005
Ocimene 0.173 £0.047 ¢BC 0.155+0.019 ¢BC 0.157
{3-myrcene 0.174 +0.021 ¢BC 0.149 +0.014 cB 0.000
Turpentine 0.249 +0.032 {F 0.211+0.038 dD 0.001
Phytol 0.149 +0.020 bB 0.112+0.033 bA 0.000
R - -a-phellandrene 0.192 £ 0.035 ¢dCDE 0.108 + 0.020 abA 0.000
Salicylaldehyde 0.218 £0.033 eE 0.205+0.021 dD 0.058
Notes + Duncan’ s P <0.05
P <0.01 Data in the table are mean + SD. Values within a column followed by different letters are significantly different small letters P < 0.05
capital letters P <0.01 Duncan’ s multiple test .
2.1.2
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Table 3 Behavior responses of female adults of Xylotrechus rusticus to different volatiles in thé' Y” tube
pmol/p.L, % % R %
Volatiles Concetrations of volatiles Repellent rate Luring rate X Response rate
R o 1R - + -a-pinene 0.6 66.7 20 3.8™ 86.7
a- 1S - - -a-pinene 0.6 33.3 46.7 0.3™ 80.0
s B 1S - - -P-pinene 0.6 60 20 3 80.0
3- + -3-carene 0.6 60 20 3™ 80.0
Ocimene 0.6 60 20 3m 80.0
B-myreene 0.6 3.3 20 0.1 73.3
Turpentine 0.6 67 6.7 7.4%7 73.7
Phytol 0.3 46.7 20 1.6™ 66.7
R - -a-phellandrene 0.4 66.7 13.3 5.3" 80.0
Salicylaldehyde 0.95 60 13.3 4.5% 73.3
Notes ¥ “ n” P>0.05" =" P<0.05 * %" P<0.01 Significance levels of y” test indicated by’ ns” P >0.05
“ %" P<0.05 and® * *" P<0.0l . The same below.
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Fig. 2 EAG responses of female adults of Xylotrechus rusticus to the different concentrations of four volatiles
4 EAG 2.2.2 4
R o ‘Y’
EAG 0.00006 0.006 R a- S a-
0.006 0.6 0.6 EAG 0.00006 0.0006 0.006 0.06 0.6 0.12 pmol/pL
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Table 4 Response of female adults of Xylotrechus rusticus to different concentrations
of different standard volatiles in thé’ Y’ tube
L pmol/pLL % % N %
Volatiles Concentrations Repellent rate Luring rate X Response rate
Salicyladehyde 0.19 73.3 13.3 6.2" 86.7
0.95 60.0 13.3 4.5" 73.3
0.095 46.7 46.7 o™ 93.3
0.0095 46.7 40.0 0.8™ 86.7
0.00095 46.7 20.0 1.6™ 66.7
0.000095 26.7 46.7 0.8™ 73.3
Turpentine 0.12 26.7 53.3 1.3™ 80.0
0.6 67.0 6.7 7.47" 73.7
0.06 40.0 46.7 0.8™ 86.7
0.006 60.0 13.3 4.5" 73.3
0.0006 66.7 26.7 2.6™ 93.3
0.00006 53.3 20.0 2.3™ 73.3
R o 1R - + -a-pinene 0.12 66.7 20.0 3.8™ 86.7
0.6 66.7 20.0 3.8™ 86.7
0.06 53.3 20.0 2.3™ 73.3
0.006 46.7 53.3 0.1™ 100.0
0.0006 66.7 20.0 3.8™ 86.7
0.00001 46.7 40.0 0.8™ 86.7
S o 1S - — -a-pinene 0.12 66.7 20.0 3.8™ 86.7
0.6 33.3 46.7 0.3™ 80.0
0.06 60.0 26.7 1.9% 86.7
0.006 53.3 26.7 1.3™ 80.0
0.0006 53.3 20.0 2.3™ 73.3
0.00006 46.7 26.7 0.8™ 73.3
0.95 pmol/pl. 0.19 pmol/pL. 0.6 pmol/pL R o S o
EAG 0.6 pmol/pL. R o-
60.0% 73.3% EAG
P <0.05 0.3 pmol/pL 0.4 pmol/pL
0.095 0.6 pmol/pl. S o- S B 3-
P>0.05 EAG P
0.6 <0.01 0.95 pmol/pL
0.006 pmol/pL 0.6
67.0% 6.7% 10
0.12
53.3% Raguso et al .
R a- S a- 1996
70%
6 Xz
6
P>0.05
0.95 pmol/pL Hanks
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