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Abstract

Two sets were designed to determine the acceptance and prefer-
ence of some lepidopterous hosts to be parasitized by Trichogramma ev-
anescens and Trichogrammatoidea bactrae females which had been
maintained on angoumois grain moth, Sitotroga cerealella eggs (original
culture) for more than 10 generations, In the first set, Trichogramma fe-
male was offered the choice between S.cerealella eggs (the original
host) and those of each of the other five hosts i.e.; pink bollworm Pec-
tinophora gossypiella Saunders, spiny bollworm Earias insulana Boised,
black cutworm Agrotis ipsilon Hufn, rice bran moth Corcyra cephalonica
and Mediterranean flour moth Ephestia kuehniella. Data revealed that fe-
males of the two parasitoids accepted to parasitize eggs of the six lepi-
dopterous species with different levels of preference, i.e., 2.0-2.9 con-
tacts & 10.75-21.79 parasitized eggs by T.evanescens and 1.2-3.0
contacts & 6.04-32.46 parasitized eggs by T.bactrae . The two parasi-
toid females didn’t prefer S.cerealella more than either of the remaining
five hostes. In the second set, eggs of the six host species were ex-
posed to Trichogramma females, Eggs of the six host species were also
accepted for parasitism with different levels of preference. The accep-

, tance and preference behavior between the two parasitoids were insigni-
ficnt. While, P.gossypiella eggs were the most preferred by females of
the two species over those of the remaining five hosts.

Key words: Trichogramma evanescens Trichogrammatoidea bactrae,
lepidopterous eggs, Parasitism.

INTRODUCTION

The hymenopterous egg parasitoid of Trichogramma are practically used in sup-
pressing populations of many insect pests in many parts of the world (Famoso & Alba,
1990; Hassan & Guo, 1991; Wuehrer & Hassan, 1993; Gomez et al., 1995). This wide
use of Trichogramma is mostly due to the easy mass production techniques of these
parasitoids on factitious hosts which are mainly stored product lepidopterous insects
such as Ephestia kuehniella, Plodia interpunctella and Sitotroga cerealella that are easy
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to be reared all the year round and produce large numbers of eggs. This laboratory
study was carried out to investigate the preferences of Trichogramma evanescens (the
native parasitoid) and Trichogrammatoidea bactrae (imported from USA in 1992) to
parasitize eggs of different lepidopterous field crops and stored product pest species,
It is hoped if these laboratory studies may add a beam of light to gain further knowl-
edge about the differences in parasitization as a result of preferences shown by the

parasitoids.

MATERIALS AND METHODS

Host Rearing: Eggs of six lepidopterous species i.e.; pink bollworm Pectinophora gos-
sypiella (Saund.), spiny bollworm Earias insulana (Boisd.), black cutworm Agrotis ipsilon
Hufn, angoumois grain moth Sitotroga cerealella, rice bran moth Corycera cephalonica
and Mediterranean flour moth, Ephstia kuehniella were used in this study. These insect
species were reared in the Integrated Pest Management laboratory, Bollworms Depart-
ment, Plant Protection Research Institute for several generations. Pink and spiny boll-
worms were reared on modified artificial diet as described by Abd El-Hafez, Alia et al.,
(1982). While black cutworm larvae were reared on castor-bean leaves using the same
technique as described by Fahmy et al., (1973).

Rice bran moth, angoumois grain moth and Mediterranean flour moth, were
reared in glass breeding jars (1-liter capacity) containing nutrition source (rice bran,
soft wheat and wheat flour, respectively) to be used as food and pupation site. The
rearing materials were firstly sterilized at 60°C for 1-2 hours, scattered in a fine layer
upon trays covered with muslin and kept under laboratory conditions (25-28°C and 60-
70 R.H.) until use. Eggs of each host were added to the suitable food material in breed-
ing jars covered with cloth wrapped cotton kept in position by rubber band and kept
until pupation. After pupation, jars were examined daily until moth's emergence. Freshly
emerged adults were confined and allowed to mate and oviposit in glass chimney ovipo-
sition cages.

Parasitoid Rearing: The two parasitoid species: T. evanescens and T. bactrae were
reared on pink and spiny bollworm eggs at the formerly mentioned laboratory. For effi-
cient mass rearing of each parasitoid, host egg sheets (2000-2500 eggs) were ex-
posed to 200-250 adult females into 0.4-liter glass jars provided with 10% sucrose so-
fution for nutrition and covered with cloth-wrapped cotton kept in position by rubber
band. Host eggs were replaced every 24 hrs to avoid superparasitism and the parasi-
tized eggs were kept in clean glass vials (4 x 8.5cm).
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Experimental Techniques: Trichogramma species used in the present study were
cultured on S.cerealella eggs for more than 10 generations, however, two sets were
conducted for studying their host preference. In the first set, females of each parasi-
toid were offered the choice between eggs of the original host eggs (angoumois grain
moth) and those of each of the 5 other pests i.e., pink bollworm, spiny bollworm, black
cutworm, rice bran and Mediterranean flour moth. A single freshly emerged mated tri-
chogramma female was released in a glass vial (4 x 8.5cm) together with 100 eggs (2
sheets each contained 50 eggs) of the target pest (pink bollworm) and another 100
eggs (2 sheets each contain 50 eggs) of the commercial host angoumeis grain maoth.
The four egg sheets were glued near the four corners of a larger piece of paper (4 x 4
cm) and a droplet of bee honey was added in the center (Hassan and Guo 1991). In
the same way, the same experiment was done using eggs of the other 4 target pests
(spiny bollworm, black cutworm, rice bran, and Mediterranean flour). The vials were
checked 6 times during the first 3 hrs of the experiment (every 1/5 hr) and the location
of the parasitoid to the target or the angoumois grain moth eggs was recorded. Five
days after parasitism, the number of parasitized eggs per female was counted. The
test was repeated at least 20 times for each combination of the two Trichogramma
and host eggs.

The second set was conducted by offering females of each of the two parasi-
toids the choice between eggs of the six hosts. Five freshly emerged mated females
were released in a 0.4 liter glass jar with 6 different host egg cards (each card con-
tained 80 eggs from each host species glued randomly on a piece of 10 cm. (diameter)
paper. A droplet of bee honey was added on the paper center for nutrition and jars
were covered with pieces of cloth-wrapped cotton kept in position by rubber band. Five
days after starting the experiment, the parasitized eggs, belong to each host species,
were counted. The same test was replicated 20 times for each ofthe two parasitoids.

All the experiments were conducted at 27 (26-28)°C and 80 (75-85) % RH.
While, analyses of variance were done on all data (ANOVA) and Duncan's multiple range

test was used to separate the means (Snedecor & Cochran 1980).

RESULTS AND DISCUSSION

Data of the first set, Table 1 show that the two parasitoids accepted to parasi-
tize eggs of the six lepidopterous species with different levels of preference. When
eggs of P.gossypiella and S.cerealella were offered to T.evanescens females reared
from S.cerealella eggs, P.gossypiella eggs were more preferred than those of
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S.cerealella. The mean number of contacts by female (mean number of observations in
which the female was seen on an egg through the first 3 hrs of exposure) on
P.gossypiella (2.6/ female) was slightly higher than on S.cerealella (2.4/ female), while
the number of parasitized P.gossypiella eggs per female was about twice (21.25 para-
sitized eggs/female) of S.cerealella (10.75 eggs/female).

When either E.insulana or A. jpsilon eggs were used in combination with the origi-
nal host S.cerealella eggs, T.evanescens females significantly spent more time on eggs
of the two former hosts, but the number of parasitized eggs per female didn't differ
significantly between S.cerealella and each of the two hosts. The number of contacts
per female through the first 3 hrs averaged 2.9 & 2.8/ female on the two hosts com-
pared to 2.1 & 2.3/female on S.cerealella eggs, while the number of parasitized eggs
averaged 16.13 & 16.42/ female for the two hosts and 15.35&15.79/female for
S.cerealella eggs. When C.cephalonica and S.cerealella eggs were offered, Trichoramma
evanescens female significantly spent more time on S.cerealella eggs (2.contacts)
than on C.cephalonica (1.3 contacts), although the number of parasitized eggs (16.71
and 21.79/female, respectively) didn't differ significantly between the two hosts. How-
ever, female of T.evanescens spent an equal time (2.3 contacts) and parasitized about
equal number of eggs (18.57 & 19.3 eggs/female, respectively) when offered
S.cerealellaand E. kuehniella.

As for T. bactrae, data in Table 1 clearly show that this parasitoid spent more
time and showed significantly strong preference to eggs of the two bollworms
P.gossypiella & E. insulana and E. kuehniella than S.cerealella eggs. The number of con-
tacts through 3hrs exposure averaged 1.8 & 3.0 on S.cerealella & P. gossypiella, 1.2 &
2.5 on S.cerealella & E.insulana and 1.5 & 2.8 contacts/female on S. cerealella &
E.kuehniella, respectively. The number of parasitized eggs of each of the three hosts
per a T.bactrae female averaged almost 3 times of those obtained for S.cerealella i.e.;
10.92 & 32.46 for S.cerealella & P.gossypiella, 6.04 & 22.96 for S.cerealella &
E.insulana and 8.38 & 22.58 parasitized eggs/female for S.cerealella & E.kuehniella, re-
spectively.

On the other hand, no marked preference was clear when T.bactrae females
were offered the choice between eggs of S.cerealella and either of A.jpsilon or
C.cephalonica eggs although those females significantly spend more time on the two
latter hosts. The number of contacts averaged 1.8 & 2.8 on S.cerealella & A.ipsilon,
whereas those averaged 2.2 & 3.0 on S.cerealella & C.cephalonica, respectively. While
mean numbers of parasitized eggs were 14.75 & 15.7/S.cerealella female opposed to
11.25 and 19.13 eggs/A.ipsilon and C.cephalonica female, respectively.
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In the second set, in which the eggs of the six host species were offered to Tri-
chogramma females, the six groups of eggs were accepted for parasitism, but with dif-
ferent levels of preference. The acceptance and preference behavior between the two
parasitoid species took the same trend, where the statistical analysis of data was insig-
nificant. The results in Table 2 indicated that P.gossypiella eggs were the most pre-
ferred by females of the two parasitoid species over those of the other five hosts. This
preference was according to either the number of parasitized eggs per 5 females of
T.evanescens or T.bactrae (30.3+1.98 & 50.1:11.68) or the percentage of parasi-
tized eggs (24.5+2.12&35.16+4.82%). The lowest numbers of parasitized eggs (10.7
& 10.3 per 5 females) and percentages of parasitism (8.65 & 7.23 %) were recorded
in S. cerealella eggs. The number of E.insulana, E. kuehniella, C.cephalonica and A.ipsilon
parasitized eggs by T.evanescens averaged 23.7, 22.5, 20.2, and 16.3 per 5 females,
respectively, however, the percentages of parasitism were 19.16, 18.19, 16.33 and
13.17%, respectively. On the otber hand, T.bactrae parasitized different numbers eggs
of these hosts reached 21.6, 17.5, 15.6, and 27.4 parasitized eggs/5 females, respec-
tively, Table 2, whereas the percentages of parasitism reached 15.16, 12.28, 10.95,
and 19.23%, respectively.

In relation to the present study, the preference of Trichogramma to hosts rather
than that from which they emerged (S.cerealella eggs) was pointed out by many au-
thors. Salt (1940) found that a pure strain of T.evanescens remained to prefer eggs of
Ephestia or Agrotis than those of Sitotroga, although the parasitoid was reared for
more than 260 generations on S.cerealella only. Taylor and Stern (1971) found vari-
ous preference levels for the eggs of 7 species of Lepidoptera by T.semifumatum. The
preference of some hosts by T.bactrae over the eggs of S.cerealella was similar to
those recorded by Wuherer and Hassan (1993) who found that 47 strains of Tricho-
gramma and 2 strains of Trichogrammatoidea accepted eggs of the diamondback
moth. The ratio of parasitized Plutella to Sitotroga eggs was 34.4 to 6.1 and that of
contacts with the two host species was 2.6 to 0.2.

In contrary to the present results, Pavlik (1993) indicated that some Tricho-
gramma strains did not lose their acceptance of their natural host and successfully de-
veloped in this host despite their being reared on eggs of the factitious host Ephestia
kuehniella for several years. However, Gomez et al, (1995) mentioned that
T.pretiosum females preferred the factitious host eggs over the natural one when of-
fered D.saccharalis énd S.cerealella .eggs, however they found an opposite result when
D. indigenelfa and S.cerealella eggs were used.
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Table 1. Preference behavior (number of contacts) and mean number parasitized eggs/
T.evanescens & T.bactrae females when offered the choice between Sitotroga
and each of five lepidopterous host eggs.

e T. evanescens T. bactrae
Hosts No. contacts + SE |No. parasitized eggs/ | No. contacts + SE |No. parasitized eggs/

(range) female + SE (range) (range) female + SE (range)

S.cerealella 2.4% +0.51 10.75°+1.76 1.8°40.37 10.92°+2.46
(0-6) (0-26) (0-5) (0-38)

P. gossypiella| ~ 2.6°:0.48 21.25%:3.67 3.0%:0.35 32.46%:3.20
(0-6) (0-54) (0-6) (0-55)

S.cerealella 2.1b:0.21 13.25%+1.36 1 .2b:0.20 6.04b::1 .38
(0-4) (0-36) (0-3) (0-24)

E. insulana 2.9%£0.22 16.13%£2.43 2.5%:0.35 22.96%+1.71
(1-5) (0-41) (0-6) (0-38)

S.cerealella 2.3b10.39 15.79%£2.20 1.8°£0.31 14.75%:2.18
(0-6) (0-36) (0-5) (0-25)

A. ipsilon 2.8%:0.36 16.42%+0.05 2.8%+0.33 11.25%:1.72
(0-86) (0-49) {0-5) (0-28)

S.cerealella 2.0°:0.23 16.71°3.39 2.2°40.33 15.70%£2.10
(0-4) (0.42) (0-86) (0-35)

C.cephalonica | 1.3°%0.27 21.79%:2.72 3.0%£0.31 19.13%:3.13
(0-6) (0-48) (0-6) (0-58)

S.cerealella 2.3%+0.32 18.57%+2.82 1 .5b:0.34 8.38bt2.10
(0-6) (0-47) (0-5) (0-33)

E.kuehniella 2.3%40.34 19.30%+2.95 2.8%:0.34 22.58%+2.93
(0-6) (0-50) (0-6) (0-43)

Means followed by the same letter at the same column for Sitotroga and each host are

not significantly different (P<0.05).
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Table 2. Mean number and percentage of prasitized eggs by T.evanescens & T.bactrae

females (reared from S.crealella eggs) when offered the choice between eggs

of six lepidopterous species.

p T. evanescens T. bactrae
Lepn?_:);) st:esrous No. parasitized eggs/ | % Of parasitized | No. parasitized eggs/ | % Of parasitized
5 females + SE (range) [eggs + SE (range) {5 females = SE (range){eggs =+ SE (range)

P. gossypiella 30.3% +1.98 24.50%42.12 50.1%+11.68 35.16°£4.82
(20-42) (13.07-36.59) (10-110) (10.99-49.43)

E. insulana 23.7%.2 88 19.16°%2.01 21.6°:2.82 15.16°3.36
(10-36) (10.42-29.75) (12.-37) (5.61-39)

A. ipsilon 16.3%41 67 13.17°+5.91 27.4%4 88 19.23°+2.29
(6-26) (4.03-24.39) (8-56) (7.84-28.95)

S.cerealella 10.7°+4.26 8.65°+2.65 10.3%:4.08 7.23%2.73
(0-40) (0-26.14) (0-32) (0-23.26)

C.cephalonica 20.2°+3.28 16.33":2.02 15.6%42.60 10.95™+2.41
(10-35) (8.33-23.73) (10-31) (7.7-30.77)

E kuehniella 22.5°+4.16 18.19°+2.65 17.5%44 53 12.28°°+5.80
{10-51) (11.02-35.42) (10-53) 5.14-21.71

Total 128.7 100 142.5 100 !
(0-51) (0-36.59) (0-110) (0-49.43)

LSD 0.05 8.592 6.14 15.994 3.38

Means followed by the same letter at the same column are not significantly different (P<0.05).

ANOVA yielded no significant difference between the two Trichogramma species (P<0.05).
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