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the magnitude was less than that elicited by the mechani-

cally damaged leaves (P < 0.01).

DISCUSSION

This EAG analysis of the response of L. sativae to dif-

ferent plants demonstrates that the antennae of the leaf-

miners respond selectively to host plant odours. They are

more sensitive to host plants, such as bean and tomato,

than they are to non-host plants such as Chinese rose and

morning glory. Behavioural studies in the olfactometer

produced analogous results (Zhao & Kang, 2002b).

Odours of host plants, such as bean and tomato, had

similar levels of attraction to the leafminer, and were

much more attractive than were the non-host plants. All

the healthy plants, no matter whether host plants or non-

host plants, elicited higher magnitudes of response than

did controls (Fig. 1). The green leaf volatiles (GLVs),

which generally exist in green plants, may attract the

polyphagous leafminer. When the plants were damaged

mechanically, greater amount of plant volatiles, especially

the green leaf volatiles, were released (Visser, 1979),

which may contribute to the high EAG responses of L.

sativae (Fig. 1). Previous studies have shown that L.

sativae were more sensitive to green leaf volatiles and

other characteristic volatiles of the host plants (Zhao &

Kang, 2002a). We suggest that the leafminer, L. sativae,

employ both the GLVs and other characteristic volatiles

of host plants in orientating to their host habitats. Behav-
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Fig. 2. EAG responses of female D. isaea to the odours of different plants (n = 10). The vertical line indicates standard deviation.

Letters within the brackets represent significant difference of EAG responses between healthy plants and controls. Letters without

brackets represent significant difference of EAG responses to physically damaged plants. Means with the same letter on the bar are

not significantly different (P < 0.05).

Fig. 1. EAG responses of L. sativae to the odours of different plants (n > 10). The vertical line indicates standard deviation. Let-

ters within the brackets represent significant differences of EAG responses between healthy plants and controls. Letters without

brackets represent significant difference of EAG responses to physically damaged plants. Means with the same letter on the bar are

not significantly different (P < 0.05).



ioural assays are needed to determine the effect of the

GLVs and the characteristic volatiles of host plants on the

leafminer.

In locating their hosts, parasitoids must search for

potential hosts living on different plants growing in

diverse habitats. Chemical stimuli act as the cues which

direct many parasitoids to their hosts (Dicke & Minken-

berg, 1991). Some parasitoids use volatiles emitted by

undamaged plants to locate the habitat and, possibly, the

microhabitat of their host (Elzen et al., 1984; Ngi-Song et

al., 1996). Two parasitoids Cotesia flavipes and Cotesia

sesamiae were strongly attracted to odours emanating

from several gramineous plants (maize, sorghum, and a

wild host, napier grass), which are host plants of stembor-

ers. Both of them had showed preferences for the host

plants of their prey. C. flavipes showed a preference for

maize over sorghum, while C. sesamiae was more

attracted to sorghum odours (Ngi-Song et al., 1996). In

the EAG analysis of D. isaea, none of the EAG responses

to the odours of healthy plants differed from the controls,

regardless of whether they were hosts or non-hosts of the

leafminer (Fig. 2). The odours of mechanically damaged

leaves elicited higher EAG responses than did intact

leaves, which may be due to the higher quantities of the

“green leaf volatiles” (GLVs) released by damaged leaves

(Visser, 1979). No preferences of D. isaea to particular

plants were detected in the EAG responses to the odours

of healthy and physically damaged leaves. An early bio-

assay of D. isaea showed that the parasitoids were

slightly attracted by the bean odour (Finidori-Logli et al.,

1996). Larval and adult conditioning of D. isaea affected

slightly the females’ selection of plant type on which the

host larvae were located (Coaker & Cheah, 1993). In this

study, D. isaea pupae were removed from the plants

before their emergence. The adults had thus no experi-

ence with the plants, and no distinct EAG responses to

odours of beans were detected. Whether they would have

more sensitive EAG responses to host plants after condi-

tioning remains to be investigated.

Physically damaged bean leaves elicited the most dis-

tinctive EAG responses in D. isaea, with mined leaves

second. The odours of the mined leaves was more attrac-

tive behaviourally to the parasitoid than were the

mechanically damaged leaves (Findori-Logli et al., 1996).

The greater amount of GLVs in the mechanically dam-

aged bean leaves may have little attraction to D. isaea,

whereas the particular volatiles released by the mined

leaves were attractive to the parasitoid. Plants may be

induced to emit attractants utilized by insect parasitoids

by the host saliva (Turlings et al., 1990). The volatile

blends that are released in response to herbivore feeding

are not identical to those elicited by artificial damage

done by mechanical means (Dick & van Loon, 2000).

Two components, cis-3-hexen-1-ol and 4-hydroxy-4-

methyl-2-pentanone, were present in significantly larger

quantities in the leaf extracts from mined or damaged

bean plants than in those from healthy ones (Findori-

Logli et al., 1996). The compound 1-Octen-3-ol was

emitted only by the mined leaves (Findori-Logli et al.,

1996). It is understood that the chemosensory system of

arthropods is able to detect volatile compounds at concen-

trations that are so low that they escape attention in gas-

chromatographic mass spectrometric analyses (Pickett,

1990; Pickett et al., 1998). 1-Octen-3-ol may be only one

of many herbivore-induced volatile (HIV) components.

Whether 1-Octen-3-ol itself or the whole HIV blend has

the attractive function needs further research. The EAG

response of D. isaea to the odour of leaves with empty

mines is similar to the healthy ones. This may be due to

the cessation of HIV released when the herbivore stopped

feeding. Although some parasitoids use volatiles emitted

by undamaged plants to locate the habitat and possibly

the microhabitat of their host, the HIVs were more impor-

tant in guiding D. isaea to their hosts. We suggest that for

448

Fig. 3. EAG responses of D. isaea to the odours of bean in different status (n = 10). The vertical line indicates standard deviation.

Means with the same letter on the bar are not significantly different (P < 0.01).
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