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Summary

A simple and effective fier paper est was du.wlupLd to study the role of plant surface chemicals on
the scarching and g of 7 ¢ results have shown that Tricho-
gramma chilonis Ishii is repelled by hexane- and acetone-extracts of pigeonpes (Cajanus cajan (1)
Millsp.) leaf surface. a hose plant on which paraicized cggs of a preferred host, Helicoverpa armigera
(Hisbher), are rarely found.

Koy words: Plant surface chemicals; Trich chilonis; parasi behaviour: Helicovery
armigera; bioassay

Zusammentassung

Das Such- und Parasitiy halten von Trich spp. kann von Chemikalien auf der Pflanzen-

oberfliche becinfluBt werden. Ein cinfacher und effcktiver Filterpapier-Test kann'den Einfluf solcher
Chemikalien auf das Verhalten des Parasitoiden na‘hwmu\ Ersten Versuchen zufolge wird Tmha
gramma_ chilonis Ishii von Hexan- und A von der Blattwberfls der
Straucherbse (Cajunus cajan (L..) Millsp.) ahgcswhrc:kl An dmscr Wuupﬁamc werden nur nicdrige
Parasiticrungsraten an Eiern von Helicoverpa armigera (Hiibner) gefunden, cinem bevorzugeen Wirt,

% Chemikalien der Pflanzenoberfliche; Trichogramma chilonis; Parasitierungaverhal
Helicoverpa armigera; Bio-Test

1 Introduction

n id.

Trichog spp. (H i cggs of a wide range of insect
species on many differenc host planu It has often been observed that parasitism levels on a specific
host species vary widely, depending on the host plant on which the eggs are found (KeLLew ct al.
1985; Nowous 1989). This appears to be associated with the speed at which the parasitoid can walk

* Cotresponding author



2!4 Rfl!lﬁl/ﬂhalm:«!rllrb‘m o o » ) 2/96  PAKrankh,
on the plant surface (BrGLeg et al. 1988). At lcast three auributes of the plant surface could affect the
w:lkmg lpord and behaviour of Trichogramma spp.: the physical structure (c.g. trichomes), exudates

and surface chemistry (Kesues 1987; Kastvar ct al. 1991). The larter has not

bc:n evaluated,

T. chilonis Ishii is native to India where it parasitizes Helicoverpa armigera (Hitbner) (Lepidoprera:
Noctuidac) cggs on a wide range of plants, Only rarely (< | %) does it parasitize this host on
pigeonpea (Cajanus cajan (L..) Millsp.), while on sorghum (Serghum bicolor 1..) up to 80 % of H.
armigera cggy are parasitized (BHATNAGAR ct al. 1982). The reasons for the low levels of parasitism on
pigeonpea are unknown and form the basis of this study. In contrast to pigeonpea pods, leaves
apparently do not possess exudate-secreting glandular trichomes and only short crichomes which are
apressed to the surface (Bisen and Suerorake 1981). 7. chilonis walking behaviour is not apparently
affecied and the very low level of H. armigera parasitism may be due to plant surface chemicals. To
test this hypothesis, we dmlupcd a fil ller papcr test to study the i impact of plant surface chemicals on

the hing and p of T chilonis females.

2 Materials and methods
2.1 Parasitoid rearing

A T. chilonis strain was reared at ICRISAT at 26 # 2 °C, 70 % RH under constant 16 : 8 light : dark
phatoperiod on eggs of Corcyra cephalonica Sainton (Lepidopeera: Pyralidac). The female parasitoids
used for the experiments were 1-2 d old, mated unexpericnced and fed with honey agar.

2.2 Plant extracts

Watet-, hexane- and acetone-extracts were made by dipping pigeonpea leaves into these solvents for
approximately 15 sec. For all extracts, undamaged leaves from b grown pigeonpea (ICPL
87) were used. One sct of leaves was washed in distilled water and after drying, washed in acetone. A
second set (with the same total leaf arca) was washed in hexane. The water extract was later frecze-
dried o half of the initial volume to concentrate the solutes.

23 Bioassay

The bioassay was modified from the filter paper test of Lewns et al. (1972). A circle (6 cm diameter)
was drawn on a Whatman® No. 1 filter paper and divided into four quadrants, The plant extract was
pipetied onto two diametric quadrants with an equal amount of pure solvent placed on the other two
remaining quadrants as controls. Each of the four spots was 2 cm in diamcter. After drying (30 min),
three fresh H. armigera cggs (< 1 day old) were attached to each quadrant using 2 wet brush, The
distance between the eggs within a quadrant was at least S mm, as Trichogramma spp. can visuzlly
recognize host cggs up to 4 mm (Bruins et al. 1994). One T. chilonis female was released in the
middle of a Petri dish (6 cm diameter) before placing it over the circle on the fileer paper, This was
then inverted, so that light came through the filter paper, l(mcnng thc paramold 1o it. Females had a
choice between two therefore as P could be d. The
wasp was removed after 30 min and 5 days later the black, pam-uxd cggs were counted. Each test
was replicated at least 30 times. Differences in the number of cggs parasitized on the two trcatments
were compared using a X? test for a fixed-ratio hypothesis (GoMEz and Gomez 1984).

3 Resuits and discussion

In the untreated control, all quadrants were equally pr:femad hy the pnmumds (T able 1). Nonc of
the three solvents used in chis study had an cffect on the of T.

ohilonis females.
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Table 1. Number of Helicowrpe armigera ggs parasitaed by Trich chilonis on filer paper treated with
different solvent extracts of pigeonpea leaves. pure solvents ot untreated

Tab. 1. Anzahlanvon 7. dnlmm parasitierten H, tmtpm hem auf Filter-Papieren. hch:uul:h mit verschie-
denen Losungs keen von . reinen Lisungs oder unbehan-
delren Kontrollen

“Total number Mean number of eggs/

of eggs females/replicate
Treatment parasitized [ (2 SE) n
Control 55
.

) coneal 5
Water 158
v,
control To14S
Acetone 140
vs.
control 123
Hexane 55
v,
conrrol 42
Water-leat extract 42
v
water 32
Acetone-leal extract 28
w.
acetone 50
Hexane-leaf extract 30
V.

hexane 47

* X est o fined catmr hypothesn

Acctonc-extract of pigeonpea leaf surfaces was significanty repellent & < 0.05). Fewer cggs were
parasitized compared to the control on patches treated with hexane-extract, but the difference was not
significant. The water-extrace had no affect on behaviour. Thercfore, chemicals on the surface of
pigeonpea leaves are at least parely responsible for the unattractiveness of this host plant to 7. chilonis
temales. These chemicals are not water soluble, Which specific chemicals arc involved and their
«oncentration and distribution on different pigeonpea plant parts is under investigation.

Our results have shown that this filter paper bioassay provides a fast and xlmplc method for
1 westigating the effect of plant surface chemicals on the scarching and parasitization behaviour of

richogramma spp.. The bioassay could be improved by using a light table, providing light from
' nderneath and ellmmanng the need for inverting the Petri dish and filter paper.

his wark was supported by the ‘Deutsche Gesellschaft fiir Technische Zusammenarbeir (GTZ)
mbH’, This paper was approved as SiiRNMAARIMRAY the Intemational Crops Rescarch
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