Chinese Journal of Applied Entomology 2015, 52(5): 1113—-1122.  DOI: 10.7679/j.issn.2095-1353.2015.132

FRZE RXREXMEFZFE 11 FIELEY
EAG BITARR

%k #E ox BT OAKT F &

300387
W E [BmW] Chlorophorus diadema Motschulsky 6
5 [7%] EAG
11 19 EAG [&R]
10 12 EAG N

M B (0] -2- -1- K 2-

A D J 1- -3- R- S-

3- 4- -1- E F
30% J F A -2- -1- -2- R-
D N E B 1- -3-
4- -1- K 3- M S-
N A D J F
2- -l- -2- R- [(£i£] 1
2 3

Xigin

Research on the EAG and behavioral responses of Chlorophorus
diadema to eleven Vitis vinifera and Prunus armeniaca volatiles

K%k . sk . .
ZHANG Yan  LIU Qiang ZHU Geng-Ping LI Min
(Tianjin Key Laboratory of Animal and Plant Resistence, College of Life Sciences, Tianjin Normal University, Tianjin 300387, China)

Abstract [Objectives] To study the effects of six volatiles from the host-plant Vitis vinifera, and five from the non-host
plant Prunus armeniaca, on EAG and behavior of adult Chlorophorus diadema (Motschulsky). [Methods] The
electroantennogram and behavioral responses of C. diadema adults to 11 single components and 19 blends of these were tested
using an EAG meter and a Y-tube olfactometer. [Results] 10 single components and 12 blends induced obvious EAG and
behavioral responses. The relative levels of EAG response to different compounds were, in decreasing order; N (non-host
formula), M (host formula), B (host formula), O (host formula), trans-2-hexen-1-ol, K(host formula), trans-2-hexena, methyl
linoleate, A (host formula), D (host formula), J (non-host formula), Butyl butyrate, 1-Penten-3-ol, (R)-(+)-limonene,
(S)-(-)-limonene, 3-carene, 3-methyl-1-butanol, 4-methyl-1-pentanol, E (host formula) and F (host formula). In behavioral
tests, the relative attractiveness of components with more than 30% relative attractiveness were, in decreasing order; J(host

formula), F (host formula), A (host formula), trans-2-hexen-1-ol, trans-2-hexenal, (R)-(+)-limonene, D (host formula), N
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(non-host formula), E (host formula) and B (host formula). Others compounds, including 1-penten-3-ol, 3-methyl-1-butanol,

4-methyl-1-pentanol, K (host formula), methyl linoleate, 3-carene, M (host formula), butyl butyrate, (S)-(-)-limonene, and C

(host formula), were less attractive than those previously mentioned. Therefore, the 8 most attractive components to C.

diadema were N (host formula), A (host formula), D (host formula), J (host formula), F (host formula), trans-2-hexenal,

trans-2-hexen-1-ol, and (R)-(+)-limonene. [Conclusion] We conclude that (1) The attractiveness of host plant volatiles is not

absolutely higher than that of non-host plant volatiles; (2) The EAG response to a particular compound was sometimes less

than the relative attractiveness of that component in Y-tube olfactometer tests; (3) Overall, blends of different volatiles were

more attractive than that of single compounds in Y-tube olfactometer tests. These results provide a theoretical bacground for

the development of attractants for C. diadema.
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Table 1 Name, purity and sources of eleven standard volatiles
Sort of plant Compounds Purity Source of supply
-2- Trans-2-hexenal 98%
Vitis vinifera - -3 1l-penten-3-ol >97%
-2- -1-  Trans-2-hexen-1-ol 96%
Methyl linoleate >95%
1,8-cineole >98%
4- -1- 4-methyl-1-pentanol 99%
S- (S)-(-)-limonene 96%
Prunus armeniaca R- (R)-(+)-limonene 95%
Butyl butyrate 98%
3-methyl-1-butanol 98.5%
3- 3-carene 90%
SYNTECH
““Y>’ QC-1S
““Y”” “Y” “Y”
20 cm 2 cm 90° 4 cm’
1.2 % :
1.5 L/min
11 10
5% 2.5% 1% 0.1% 0.01% 0.005% 3~5 min
0.001% 0.0005% 8 20 s
1
5 min
EAG
2002 2006 EAG
300 mL/min 20 2004 2007 V=2R/C\+C, R
mL/min 30s EAG C
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10 pL EAG 1
© 4 cmx 1 cm 3 EAG
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Fig.1 The EAG response of Chlorophorus diadema adults to different single components of host plant volatiles
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Fig.2 The EAG response of Chlorophorus diadema adults to different single components of non-host plant volatiles
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Fig. 3 The behavioral response of Chlorophorus diadema adults to the single components of host plant volatiles
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Fig. 4 The behavioral response of Chlorophorus diadema adults to the single components of non-host plant volatiles
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Table 2 Multi-component formulas of plant volatiles

Categories Formulas Components
A 2-CUARE ¢ 13-
Host volatiles formulas Trans-2-hexena : 1-penten-3-ol

B 1-JR7-3-1 0 e oX-2- C-1-1
1-penten-3-ol : Trans-2-hexen-1-ol

C 1-J3Hs-3-I - 3t R P R - 4-F2E-1- 3R
1-penten-3-ol : Methyl linoleate : 4-methyl-1-pentanol

D 2-CIE - RE-3-BE 0 Ro-2- O - 1-BE C 4- - 1
Trans-2-hexena : 1-penten-3-ol : Trans-2-hexen-1-ol : 4-methyl-1-pentanol

E 2-CUIE ¢ eo-2- CUR-1-I 0 4- TR -1
Trans-2-hexena - Trans-2-hexen-1-o0l : 4-methyl-1-pentanol

F -2-CUf-1-BE I I 41
Trans-2-hexen-1-ol | Methyl linoleate : 4-methyl-1-pentanol

G -2- -1- 4 -1-
Trans-2-hexen-1-o0l : 4-methyl-1-pentanol

H 1- -3- -2- -1- 14 -1-
I-penten-3-ol : Trans-2-hexen-1-ol : 4-methyl-1-pentanol

I 2- : 2- S1- 4 -1-
Trans-2-hexena - Trans-2-hexen-1-ol : Methyl linoleate : 4-methyl-1-pentanol

J 3-EEME C S-HT R

Non-host volatiles formulas 3-carene : (S)-(-)-limonene

K R-FPRJ © S-Ar M
(R)-(+)-limonene : (S)-(-)-limonene

L C R

Butyl butyrate : 3-methyl-1-butanol
M -G TR ¢ R
3-carene : Butyl butyrate : 3-methyl-1-butanol
N 3-HE M L RATERME ¢ S-RrEE L SR
3-carene - (R)-(+)limonene : 3-methyl-1-butanol

0 3-EH L RATERME © S-ATRRE TR TR Rk
3-carene . (R)-(+)-limonene @ (S)-(-)-limonene @ Butyl butyrate
3-methyl-1-butanol

P R- 1S :
(R)-(+)-limonene : (S)-(-)-limonene : Butyl butyrate

Q S-

(S)-(-)-limonene : Butyl butyrate : 3-methyl-1-butanol
R 3- ' R-
3-carene : (R)-(+)-limonene @ 3-methyl-1-butanol
S R- D 3- : :
(R)-(+)-limonene : 3-carene : Butyl butyrate : 3-methyl-1-butanol

P<0.05 4
P<0.01 P<0.05 6
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Fig. 5 The EAG response of Chlorophorus diadema adults to plant volatiles formulas
2

The letters A-S indicates the formulas of Table 2. The same below.
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Table 3 Behavioral selection of Chlorophorus diadema to multi-component formulas
Adult famle Adult male
. 2 %oy
Categories Formulas Choosen  Control g:zgg:;e Tendency 7 test Choosen Control gﬁﬁlvce Tendency P
arm arm y rate for arm arm y rate for
rate for rate for test
formulas formulas
formulas formulas
A 21 9 40.0 70.0 4.03* 21 9 40.0 70.0  4.03"
B 19 11 26.7 63.3 1.63 20 10 333 66.7 2.70
Host
volatiles C 16 14 67 533 0.03 15 15 0 50.0  0.03
formulas D 20 10 33.3 66.7 2.70 21 9 40.0 70.0  4.03"
E 21 9 40.0 70.0 4.03" 19 11 26.7 63.3 1.63
F 23 7 53.3 76.7 7150 21 9 40.0 70.0  4.03
G 13 17 - 133 43.3 0.30 14 16 - 6.7 46.7 0.03
H 12 18 - 20.0 40.0 0.83 12 18 - 20.0 40.0 0.83
I 11 19 - 26.7 36.7 1.63 12 18 - 20.0 40.0 0.83
J 24 6 60.0 80.0  9.63” 22 8 46.7 733 5.63"
K 18 12 20.0 60.0 0.83 19 11 26.7 63.3 1.63
Non-host
volatiles L 17 13 13.3 56.7 0.30 15 15 0 50.0 0.03
formulas M 17 13 133 56.7  0.30 18 12 20.0 60.0 0.83
N 20 10 333 66.7 2.70 20 10 333 66.7 2.70
O 18 12 20.0 60.0 0.83 15 15 0 50.0 0.03
P 12 18 - 20.0 40.0 0.83 11 19 - 26.7 36.7 1.63
Q 13 17 - 133 43.3 0.30 14 16 - 6.7 46.7 0.03
R 11 19 - 26.7 36.7 1.63 13 17 - 133 433  0.30
S 13 17 - 133 43.3 0.30 11 19 - 26.7 36.7 1.63
* P 0.05 ** P 001 4

*indicates significant difference at 0.05 levels, ** indicates extremely significant difference at 0.01 levels by ” test.
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