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Effects of interaction of plant volatiles and sex pheromone on EAG
response of Helicoverpa armigera (Hiiber)

LU Yu-Jie, ZHANG Xiao-Xi (Department of Plant Protection. Nanjing Agricultural University, Nanjing
210095). Acta Ecologica Sinica.2003,23(2):308—313.

Abstract : The predilection data got from mixture of sex pheromane with infochemicals might reflex the real
dynamics of insect population better than with insect sex pheromone alone. Many researches showed that
mixture of plant volatiles with insect sex pheromone could significantly enhance the attractive effect for
moths. In order to explore the seasonal wvariation of adults Helicoverpa armigera n response to
infochemicals such as plant volatiles and female sex pheromone or their mixture in different generation.the
electroantennograms (EAG) in response to ten plant volatiles,sex pheromone as well as their mixture of
adults H.armigera reared under different temperature and photoperiods condition mimicked the conditions
of the second and third generation were studied. The results showed that the EAG values of virgin female,
mated female and male to ten plant volatiles were significant different (P <(0. 05). The EAG response
values of virgin female was highest,then was the male, while the mated female was the lowest,but all of
them have the highest response when induced by heptanal. This indicated that different component of plant

volatiles might induced different behavior function, Significant differences of EAG response of male reared
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under different temperature and photoperiod condition (26.5 C,14.5h;28 C,14h) were induced between
mixtures of plant volatiles with sex pheromone and sex pheromone alone. The EAG value of male reared
under 26.5 C . 14. 5h condition were higher than those under 28 C,14h. The results analyzed by Duncan
comparison showed that four plant volatiles components: heptanal. !-hexenol, Z-3-hexenol and 2-hexenol
respectively, could significantly enhance the male response to sex pheromone alone. However, other two
components ; | -pinene and benzibenhyde ,could significantly inhibit the male response to sex pheromone. It
implied that male EAG response to plant volatiles were different in generations.synergism of some plant
volatiles with sex pheromone could be used for improving the lure effect of sex pheromone. Among which,
mixture of two plant volatiles components (heptanal and I-hexenol) and sex pheromone main components
could induced the highest male EAG values. It suggesied that mixture of these two plant volatiles and sex
pheromone can be used for the synergism of sex pheromone for improving the attractive effect in practice.
Key words : Helicoverpa armigera; plant volatiles; sex pheromone; EAG response; synergism
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Table 1 Sources of ten standard chemicals

Law #liE (%) ¥ W

Chemical Purity degree Sources
HER Heptanal 95 AVCADO Research Chemicals Ltd A. M.
-2-C. 4 MEE-1 Trans-2-hexena 98 ia] I ditto
R-2-C#M™-1 Trans-2-hexen-1-ol 95 [Bi F ditto
W-3-C. 8- ] Cis-3-hexen-1-ol 98 | B ditto
H AL M Linalocol 98 I/} | ditto
C. B Hexanal 98 [[] | ditto
HM ¥ Myrcene 97 Aldrich Chem. Com.
B (IR)-(+)-a-Pinene 99 Aldrich Chem. Com.
X i B Benzaldehyde 98 Alfa Aesar A Johnson Mathey Com.
1-C. ¥ 1-Hexanol 99(+ ) Alfa Aesar A Johnson Mathey Com.
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Table 2 EAG response potential value of male and female to ten plant volatiles

LS AR &b 3 K o - Wt
Standard sample Male Virgin female Mated female
H¥ % Heptanal 33.444+9. 18 Ba 38.36+8.25 A a 26.05+8.16 C a
X fH B Benzaldehyde 21.49+4. 48 B be 27.21L+7.56 A c 21.11+5.65Bb
-2 ™ 1-Hexenol 24,78+5.48 A b 32.20+11.65 A b 22.341+6.97 A ab
C # Hexanal 23.04+7.19 B be 26.2418.90 Ac 20, 07+6. 97 B be
Wi-3-2#E- 1 Z-3-Hexen-1-ol 20.83+4.49C ¢ 32.73+12.72 A b 25.63+8.01 Ba
R-2-C.#M8-1 E-2-Hexen-1-0l 20.69+5.21 Be 28.75+6.67 A be 19.84+4.38 B be
JZ-2-C 4 K- 1E-2-Hexenal 19.54+6.64 Bced 32.431+9.01 A b 23. 166,25 B ab
F H & Myrcene 16. 06+ 3.09 B de 21.44+5.63 A d 17.72+4.79 B ¢
¥ 4% Pinene 14,124+ 3. 19 A e 15.03+3.15 A de 13.96+3.91 Ac
HIEM Linalool 15.81+2.92 A e 17.79+5. 19 A e 17.23+7.43 A d

RPRFEFREADKEFTHFERBMOI LBECHE /NEFERAME L (Duncan W) N FR} RV RERAR
X . FRIEREERERE ¥ (P<0.05), Capital letters besides data show crosswise comparison results, and small letters

show lengthwise comparison results; the same letter means no significant different (P>>0. 05) each other
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Table 3 The effect of interaction sex pheromone and plant volatiless on male EAG response in Helicaverpa armigera

under different photoperiod and temperature condition

HiZEX5HPIERD 2 {8026 C,14. ShYER 3 (28 C.14h)igMR
Sex pheromone and plant volatiless 2" gen. male under 26 C ,14. 5h 3 gen. male under 28 C,14h

BRSSP 29.77+5.08 A de 18.2143.01 B be
SP+ BB SP+ Heptanal 37.03+7.33 Aa 17.331+4.24 B be
SP+ # F # SP + Benzaldehyde 24, 4315.64 Aef 16,2013, 34 Be
SP+1-2 ™ SP+ 1-Hexenol 36. 171t 13.09 A ab 26.234+9.10Ba
SP+M-3-C#- | SP+Z-3-1-Hexenol 35.691+9.30 A ab 24.02+9.72Ba
SP + C. B SP+ Hexenal 33.85+7.19 A abc 21.92+16.32 B ab
SP+R-2-C#®-1 SP+E-2-1-Hexenol 35. 394 6. 46 A abed 25.75+£10.54 Ba
SP+R-2-2#®-1 SP+ E-2-Hexenal 32.82+12, 16 A ab 22,141 6.8% B ab
SP+ HFMH 4 SP+ Myrcene 23.141+8.36 A f 18.84+59.99 A be
SP+ #48 SP+Pinene 31. 431+ 6. 99 A bdc 15.03+4.4% B¢
SP+ B AWM SP4Linalool 28.6519.84 A de 17.88+7.69 B be

H#F SP BERUEARX . RFFHRENKEFEERAAMUBE NEFRIERAGMER HEFEEREFLEEK,
FRFBERERB¥E(P<0.05). SP=sex pheromone; capital letiers besides data show crosswise comparison results,

and small letters show lengthwise comparison results; the same letter means no significant difference (P2>>0. 05) each

other
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Potenital valnes

SP SP+1 SP+2 SP+3 SP4+4 SP+5

tHEFARSERBEMRNE &
Compounds of sex pheromone and plant volatiles
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armigera 10 the mixtures ol plant volatiles and sex

The synergized EAG response of male H.

pheromone
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SP+4 K SP+3+K-2-C.#-1;5P+5 F SP+H4+C 8
HEFENARAFRERERZE(P<0.05)

The meanings of code names under abscissa (SP) = sex

pheramone, (§P+4 1) = (8P) + heptanal . (SP+2) = (8P

+ 1)Y=+ 1-hexenol . (SP+ 3) = (SP+ 2)Y+ Z-3-1-hexenol,
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4) + hexenol; The same superjacent letter means no
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