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Abstract

Three species of Trichogramma; T.pretiosum, T.minutum and
T.evanescens have been tested in order to study their development on
factitious host eggs of two important pests in Egypt (black cutworm
and potato tuberworm) as an initial step for the use in IPM programs.

Several biological parameters were evaluated such as, parasitism
%, emergence rate, dévelopment duration, longevity, sex ratio and num-
ber of embryos/egg. T.evanescens was very promising as a biocontrol
agent for both pests.

INTRODUCTION

The heavy use of pesticides is causing a large environmental pollution. This
e}lcourages the use of biological control methods, particularly by natural enemies,
which are playing an important role among others through integrated pest manage-
ment programs. :

Trichogramma spp. are the most important egg parasitoids of several lepidop-
terous pests and other pest in the world (King, 1991). Several authors reported the
important role of using Trichogramma spp. for controlling insect pests, such as po-
tato tuberworm, Phthorimaea operculella in storage (Harwalkar et al., 1987), as
parasitoid for stored product pests (Brower, 1984 and Prozell et al., 1994), and
for controlling insect pests in vegetables, cotton, maize, rice and sugar cane
(Hassan, 1981; Abbas et al., 1990; El-Heneidy et al, 1990; Pham et al., 1994).

The present work was carried out in order to study the development of three
Trichogramma spp. on two important pests in Egypt (the black cutworm and the po-
tato tuberworm) as an initial step for the use in integrated pest management pro-
grams.
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MATERIALS AND METHODS

Two species, Trichogramma pretiosum Riley and Trichogramma minutum Ri-
ley, were obtained from collection of the Department of Entomology at California
University, Riverside, USA (Origins, Riverside & Chula Vista, CA, respectively).
While the third local species T.evanescens Westw. is the common species in Egypt,
which is used in the programs of the biological control for the lesser sugar-cane
borer, Chilo agamemnon Bles. in Upper Egypt. This species was obtained from the
mass rearing Lab., Dept. of Biological Control, ARC, Egypt (Origin, Giza, Egypt).

The following parameters were evaluated on eggs of each of the mentioned
host species:

Parasitism % (the capacity of parasitization), emergence rate, development
duration, longevity, sex ratio and the number of embryos/egg.

Factitious hosts

1. Agrotis ipsilon: Larvae were reared on freshly cut leaves of castor oil
plant, Ricinus communis L. Black cutworm larvae have been reared successfully on
freshly cut leaves (Satterthwait, 1933).

2. Phthorimaea operculella: Larvae were reared on potato tubers in wire
cages (40 x 70 x 50 cm) to get newly emerged moths daily (El-Shereif, 1966 and
Abul Nasr et al,, 1971).

For both species, eggs were deposited on brownish paper toweling strips by
‘newly emerged moths placed into 2 kg egg-laying jars (procedure of Hendrix et al.,
1991), provided with a moistened cotton of a honey solution 7% to serve as a food
source (Reese et al, 1972). Eggs were deposited by the colony of mated females
over several days. Eggs were taken daily and kept in cool storage at 5-6°C until
sufficient number were available for the study. Cooling of some lepidopterous eggs
were used to delay hatching or to stop the embryonic development temporarily until
needed (Lutfallah and Awadallah, 1984). Harwalkar et al. (1987) mentioned that
T.brasiliensis (Ashmead) was multiplied by using P.operculella eggs killed by expos-
ing them for 24 h to freezing temperature (-4°C). T.cordubensis was reared on cold
stored eggs (at 7°C) of Mediterranean flour moth for seven generations (Vieira and
Tavares, 1994).

In order to determine the development duration, emergence rate, longevity
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and sex-ratio, the paper strips of the cold stored host eggs were introduced to the
checked species (less than 24 hours old mated females) at rate of 5 eggs/female
into corked vials (1.5 x 4 cm) placed at 2611°C, 70+5% RH and 14: 10 L:D photo-
period (Parra and sales, 1994). Four replicates with two groups of 10 pairs each
were used. Host eggs were changed every 24 hours for three days. The parasitized
eggs were removed and recorded (as evidenced by black host eggs) then kept at the
same conditions, as well as the average of embryos/egg was determined by dissect-
ing the black parasitized host eggs (with the aid of dissecting stereomicroscope)
counting the number of surviving immature stages. The development duration (egg to
adult), the total adult emergence (emergence rate), sex ratio and longevity of males
and females were also recorded. Sex-ratio was defined, based on the various be-
tween male and female antennae. The values presented are the average of four suc-

cessive generations.

RESULTS AND DISCUSSION

Percentages of parasitism by different egg parasitoids on eggs of
two factitious hosts under the offered number of host eggs

On A.ipsilon, the highest percentage of parasitism (91.56%) was recorded by
exposing eggs to T.minutum. The same parasitoid gave also the highest percentage of
parasitism on P.operculella eggs (87.31%). The local egg parasitoid, T.evanescens
came the next as the percentages of parasitism on BCW and PTW ( 89.44 and
84.75%), respectively. While, the lowest percentage of parasitism (87.44 and
82.13%, respectively) occurred by using the third parasitoid, T.pretiosum, Table 1.

It could be also noticed from the same table that the percentages of parasitism
were generally higher on A.ipsilon eggs (89.44, 91.56 and 87.44%) for
T.evanescens, T.minutum and T.pretiosum, respectively, while, those recorded on
the eggs of P.operculella were 84.75, 87.31 and 82.13%, respectively1.

Production of Trichogramma adults from eggs of the two hosts

As shown in Table 1, although T.minutum showed the highest parasitism on
eggs of the two host species (i.e. BCW and PTW) , it produced the lowest number of
adults from 100 eggs of the BCW (107.44 adults). This rate of adults production was
found, statistically lower than that produced from 100 eggs of the same host by us-
ing the two remaining parasitoids, T.evanescens and T.pretiosum (157.06 and
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148.31 adults, respectively). The differences in the average number of adylts pro-
duced from 100 BCW eggs parasitized by T.evanescens or T.pretiosum were, statis-
tically, insignificant. In case of parasitization on PTW eggs, the differences between
adults reproductivity by the three egg parasitoids were insignificant, although the
sequence of average productivity of adults were T.evanescens (90.19), T.minutum
(88.56), and T.pretiosum (87.50 adults/100 eggs). However, the mean production
of the emerged adults (from 100 eggs) for the three Trichogramma spp. were sig-
nificantly higher when they were reared on BCW eggs compared with PTW eggs. This
is due to the size of the host egg which affected the emergence rate and the size of
the emerged wasps. This is in harmony with Bai et al. (1992) who reported that the
size of T.pretiosum female depends on two factors; the size of the host eggs and the
number of individuals that emerge from it. The results complied in Table 2 showed
that BCW eggs were more favorable than PTW eggs for reproducing all the tested
Trichogramma species. The number of embryos per 100 eggs was higher in BCW
host eggs because of its bigger size where it averaged 171.25, 150 and 170 em-
bryos, respectively compared with 108, 111.25 and 101.25 embryos in PTW eggs
for T.evanescens, T.minutum and T.pretiosum, respectively. This is clear that the
emergence rate is not related completely for the adaptation of the parasitoid to the
factitious host eggs as mentioned by Parra and Sales (1994), but the size of the host
eggs is considered one of the main factors in this respect.

Sex ratio

By using either for the three parasitoid species on A.ipsilon or P.operculella,
the sex ratio was nearly 1:1, although higher numbers of females were slightly pro-
duced on the PTW eggs than BCW eggs, Table 1. This agrees with results obtained by
Harwalkar et al. (1987) when they developed T.brasiliensis on PTW eggs. Games et
al. (1994) mentioned that a high percentage of females were produced when
T.pretiosum was reared on Diatraea indigenella eggs, about 2.3 females: 1 male.
They added that this higher percentage of females may be due to the adaptation to
the host eggs. However, this is in disagreement with Parra and Sales (1994) who
re\atéd that sex ratio was affected in some Trichogramma spp. with the rearing
temperature, where a higher number of males were observed at 32°C.

Development duration and longevity

Life cycle duration was shorter on BCW eggs as it averaged 9.44, 8.22 and
9.31 days compared with 10.37, 9.09 and 10.12 days on PTW eggs for



TRICHOGRAMMA SPP. ON POTATO TUBERWORM AND BLACK CUTWORM 1135

T.evanescens, T.minutum and T.pretiosum, respectively, Table 2. These differences
may be due to the adaptation and the size of the host eggs. Normally, the develop-
ment period was negatively related to rearing temperature as noticed by Babi
(1994) who mentioned that the shorter development time of some Trichogramma
species was obtained at 30°C and the longer development time was at 20°C. Bcw
prolonged the female and male longevity periods, where they averaged 5.34 and
5.07 days for T.evanescens, 4.81 and 4.46 days for T.minutum and 6.32 and 6.15
days for T.pretiosum compared with (4.55 and 4.41), (4.27 and 4.31) and (4.76 and
4.62) days on PTW eggs for the same mentioned species of Trichogramma, respec-
tively. In general, most of the Trichogramma female longevity differs according to
the host availability. There was a negative correlation between longevity and fecun-
dity, i.e. ovipositing females lived shorter. Manickavasagam et al. (1_994) found that
the longevity of T.pretiosum females decreased to 6.9 days when they were offered
unlimited number of host eggs, compared with 9.1 days when no host eggs were
available.

The present study showed that, although the experiments were conducted un-
der less than ideal conditions because of the limited number of PTW host eggs that
were available every day, there is no parasitism differences among the three Tri-
chogramma species, the local species T.evanescens seems to be a promising biocon-
torl agent for both pests (BCW & PTW). The reasons of that are, its presence on
natural hosts in Egypt and they can be trapped easily from the nature on eggs of lep-
idopterous pests. T.evanescens has been used in controlling rice and sugar-cane bor-
er Chilo agamemnon Bles. in Egypt since 1987. A field survey and a potato store re-
_ lease studies would also be necessary in order to test the efficiency of using this
egg parasitoid through the integrated pest management programs.
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