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A parallel equivalent electrocircuit model of the electroantennogram
signals of male Bombyx mori

SRR £ P IS S AR RO SR
[ Objectives] To provide a technical basis for revealing the mechanism of olfactory reception,

and chemoreceptive behavior in general, in insects.

[Methods] Electroantennogram (EAG) signals of male Bombyx
mori were measured after a portion of the antenna had been cut off
and a parallel equivalent electrocircuit model of the resultant variations
in EAG output were constructed. Correlations between actual EAG

signals and the simulated circuit elements were analyzed.

[Results] As long as 10 branches remained in the center of the antenna there was no
significant difference in EAG amplitudes compared to an intact antenna. However, removal of
additional elements of the antenna significantly decreased EAG amplitudes. Noise levels tended
to increase, and SNR to decrease, as the number

of antenna branches decreased. EAG amplitudes
decreased in a linear fashion, as the number of
branches on the center of the antenna decreased
below 10. Removal of the top portion of the antenna

trunk caused the EAG amplitude to increase and the
noise level to decrease, thereby enhancing SNR.

Removal of a basal portion of the antenna trunk

caused EAG amplitude to decrease and the noise
level to increase, thereby reducing SNR. A parallel
equivalent electrocircuit model of EAG output, based

on the impedance of the antenna trunk and branches,

was constructed, that simulated the experimental

Electrophysiological structure of EAG electrocircuit model

results.

[ Conclusion] The impedance of the antenna trunk and branches have a great influence
on the strength of the EAG signal. With some modifications, the parallel equivalent electrocircuit
model developed in this study should be applicable to the experimental analysis of the EAG output
of other insects.
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Comparative study on learning behavior and electroantennogram
responses in two geographic races of Cotesia glomerata

MIRE A EEREMET=FEFJ1TAKL EAG RNAVEEER

Plants emit volatile blends that may be quantitatively or qualitatively different in response to
attackers by different herbivores. Plants that are infested by herbivores emit volatile cues that can
be used by the natural enemies of the herbivores in their search for hosts. Volatiles played a vital
role in their host-finding behaviour.

Cotesia glomerata is one of the major parasitoids wasps attacking larvae
of pieris rapae and its application in biological control is promising, Knowledge
of its chemical ecology is limited. This paper addresses the question which of
these healthy plant and host larvae-damaged plant volatiles are perceived by
the two geographic races of parasitoid species.

By mean of electroantennogram (EAG) and Y-tube olfactometer techniques,
the difference between the electrophysiological and learning behavior of two geographic races
of female wasps to volatiles of cabbage treated differently were compared, one race originated
from Beijing in China and the other from Wageningen in the Netherlands. The tests from Y-tube
olfactometer showed that different attractive actions were detected in healthy plant and host larvae-
damaged plant of two geographic races of female wasps with no learning experience, different
learning experience of female wasps influenced their preference to volatiles of experienced host
plant. No experiences female adult of Beijing race showed significantly preference to volatiles
of host larvae-damaged cabbage (Brassia oleracea L. var. capitata) than host larvae-damaged
red cabbage or collard, and the no learning experiences female adult of the Netherlands race
showed same significantly preference with Beijing race of host larvae-damaged cabbage. The
femal adult of Beijing race with 3 oviposition experiences and 3 odors on red cabbage or collard
with 10 minutes interval showed significantly preference to volatiles from the host plant that was
experienced. The female adult of the Netherlands race with 3 odor experiences on red cabbage or
collard infested by p. rapae disclosed the obvious taxis to the experienced volatiles. Three different
chemical volatiles of cabbage (Brassia oleracea L. var. capitata),the EAG responses of female
wasps of two geographical races to 6-carbon compounds was the strongest, followed by aliphatic
compounds and terpenoid at the concentation of 10 -1 mol / L. EAG response values of either
Beijing race and Wageningen race positively correlated the dosages from 10 -4 mol / L to 10 -1 mol
/ L of trans -2-Hexenal and Hexylacetate, as well as from 10 -4 mol / L to 10 -2 mol / L of Nonanal,
Myceneis and Linaloor. Moreover, no significant difference between two races were detected. In
conclusion, our data show that the both races possess the imilar learning ability and the consistent
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electrophysiological response characteristics.
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EAG dose-response of Chinese and Holland female C. glomerata to serial stimulus

loads of 6 standard chemicalsOur results indicate that the cabbage caterpillar may use

cabbage volatiles as kairomone to find their optimal hosts, wasps show an increase in flight

response to a previously host plant after learning experience on that plant. The experimental

results provided a scientific basis for the theoretical study on the biological control of pieris rapae.
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EPG Analysis of Apolygus lucorum Meyer-Diir Feeding Behaviors
on Different Cotton Varieties (Lines) and Field Verifications

FEBREARRERM (R) EERITAR EPG B4 X HIBIEIE

[ Objective] The objective of this study is to observe and analyze the feeding behaviors
of lygus bugs (Apolygus lucorum Meyer-Dur) on different cotton varieties and to understand the
feeding mechanism of A. lucorum, so that the cotton germplasm with resistance to lygus bugs can
be bred. [Method] Electrical penetration graph device (Giga-8 DC-EPG) and stereomicroscope
were conducted to observe the feeding behaviors of A. lucorum on 14 different cotton varieties
(lines), and the occurrence and damage dynamics of A. lucorum population were investigated in the
cotton field. [Result] The results show that there are five types of sucking waveforms produced
by A. lucorum including A wave, H wave, M wave, B wave, and non-probing wave (NP wave),
respectively. A wave is a spying wave, H wave is a stylet probing in the phloem wave, M wave is
a stylet probing into the phloem to break cells and secret saliva wave, B wave is a chopping cells
mixture and stylet pulling after staying wave, NP wave is a beak and the stylet staying on the leaf
surface without piercing wave. [Conclusion] Asian cotton and GK50 have a strong repellence to
A. lucorum. However, A. lucorum showed great preference to varieties Ling-06 and Shikang 338.
It is concluded that indoor analytical results are consistent with the investigation of the occurrence
and damage of A. lucorum in cotton field.
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