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Abstract

Babi, A., M. Al-Nabhan and B. Pintureau. 2002. A Study on the Effect of Trichogramma principium Releases on Cotton
Bollworms and the Chrysopid Predator Chrysoperla carnea in Syrian Cotton Fields. Arab J. Pl Prot. 20: 59-61.

The effect of the parasitoid, Trichogramma principium, releases on the cotton bollworms and the chrysopid predator, Chrysoperia carnea,
were tested in Syrian cotton fields. Tests were carried out during September 1998 and August 1999 near Aleppo (Al-Zerbeh and Om-Houche).
In 1998, the investigated field (Al-Zerbeh) was infested by Helicoverpa armigera and protected by C. carnea. The nearby field was planted with
cabbage infested with Pieris rapae. Plastic capsules containing about 1000 parasitoids (not emerged adults of 7. principium) were hanged on
cotton plants, one capsule for every 10 x 10 m. In 1999, the studied fields ( in Al-Zerbeh and Om-Houche) were only settled by C. carnea eggs,
and 2 capsules were used at each release point. In 1998 and 1999, eggs of H. armigera, C. carnea and P. rapae were collected several times
(before the releasing date, on the releasing date and few days thereafter), and then observed in order to determine the level of their parasitism.
Results showed that 7. principium did not parasitize C. carnea eggs in the field. On the other hand, the level of parasitism of H. armigera eggs
reached 12.5%, and that of P. rapae eggs 29%. The presence of Telenomus acrobates was confirmed in Syria on C. carnea eggs and the

parasitism level ranged from 11 to 65% during the test period.
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Introduction

The Syrian cotton fields include a number of parasitoids
and predators (12). These natural enemies could be important
agents for reducing the density of many cotton pests.

In Syria, egg parasitoids belonging to Trichogramma
principium  Sugonyaev and Sorokina (Hymenoptera:
Trichogrammatidae) were recorded earlier (1) on cotton
spiny worm Earias insulana Boisd (Lep.: Noctuidae).
Biological and ecological studies were then carried out to
determine the suitable conditions for their mass rearing in the
laboratory (3, 4). In the world, many trials were carried out
using Trichogramma species as efficient agents against
cotton bollworms (7). The present research investigates the
potential detrimental side effects of the parasitoid releases,
i.e. the parasitism of eggs of beneficial insects such as
Chrysoperla carnea Steph. (Neuroptera: Chrysopidae), the
main predator in Syrian cotton fields. Eggs of this predator
were experimentally parasitized by 7. principium in the
laboratory, and different studies recorded other
Trichogramma species, such as T. evanescens Westwood, on
Chrysopid eggs collected in the field (2, 5, 9).

The main objective of this study is to investigate further
the biology of T. principium in order to broaden its uses in
biological control programmes.

Materials and Methods

Experiments were carried out in September 1998 and
August 1999 in cotton fields near Aleppo, i.e. Al-Zerbeh (25
km south) and Om-Houche (30 km west-north). The fields
were planted with 8-10 plants/m?. The plant height was 90-
120 cm during the test period.

The parasitoid tested, T. principium, was collected from
Syrian cotton fields on FEarias insulana eggs, and was mass
reared on Ephestia kuehniella Zeller (Lepidoptera: Pyralidae)
eggs at 23°C, 70% R.H. (16 h of light and 8 h of darkness).
Release of T. principium in the fields was carried out by
means of plastic capsules containing 1000 parasitized E.
kuehniella eggs. Adult parasitoids emerged in less than 12 h
after their release in the field.
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In 1998, the test was carried out in Al-Zerbeh. Eggs of
two species were recorded in the test cotton field,
Helicoverpa armigera Hbn. (Lep.: Noctuidae) and C. carnea.
Eggs of another species, Pieris rapae L. (Lep.: Pieridae),
were recorded in the nearby field planted with cabbage. In
the cotton field, 1000 7. principium/100 m?> were released (1
capsule each 10x10 m). Another release was carried out one
week later. One week after the second release, 7. principium
was released in a part of the cabbage field, at the same rate.
The C. carnea and H. armigera eggs were collected 0, 2 and
4 days after the 1% release in cotton, and 0, 3 and 6 days after
the 2" release in cotton. An additional collection of only H.
armigera eggs was carried out one day before the 1% release.
The P. rapae eggs were collected 6 days after the 2" release
in cotton and 3 days after the release in cabbage. The
collected eggs were isolated in tubes and placed at 23°C,
70% R.H. and exposed to 16 h of light and 8 h of darkness.

In 1999, only C. carnea eggs were recorded in the test
fields (Al-Zerbeh and Om-Houche). Two thousands T.
principium/100 m? were released in each field. The C. carnea
eggs were collected 0, 3 and 6 days after the release. They
were isolated in similar conditions as those used in 1998.

Results and Discussion

Effect of T. principium release on H. armigera eggs in
1998 - Table 1 shows that no eggs of bollworms were found
parasitized before the first release. The percentage of
parasitized eggs by 7. principium increased gradually to
reach 12.5%, 6 days after the second release. The number of
bollworm eggs/100 plants decreased from 20 on September
12 to 4 on September 27. Observations were stopped
thereafter.

Effect of T. principium release on C. carnea eggs in 1998
and 1999 - In Al-Zerbeh, 7-16 C. carnea eggs/100 plants
were collected during 1998 and 15-23 eggs/100 plants during
1999 (Table 2). The percentage of egg mortality ranged
between 11.5 and 32% during 1998 and between 2 and 11%



during 1999. No C. carnea eggs were parasitized by T.
principium. On the other hand, C. carnea eggs were
parasitized by Telenomus acrobates Giard (Hym.:
Scelionidae). The parasitism rate caused by this parasitoid
varied between 11 and 25 % during 1998 and between 59 and
65% during 1999 (Table 2).

In Om-Houche, a higher density of C. carnea eggs was
recorded (38-41 eggs/100 plants). The percentage of egg
mortality ranged between 5 and 13%. As in Al-Zerbeh, no C.
carnea eggs were parasitized by 7. principium. The rate of
parasitism by 7. acrobates varied between 19 and 26%
(Table 2).

Table 1. Parasitism rates of Helicoverpa armigera by
Trichogramma principium in a cotton field after the 1998
releases in Al-Zerbeh.

No of No. of % of % of % of
eggs/100 collected hatched egg parasitized

Date plants eggs eggs mortality eggs
12/9 20 20 65.0 35.0 0
13/9% 10 20 75.0 25.0 0
15/9 8 32 78.0 18.8 32
17/9 10 40 85.0 10.0 5.0
21/9% 12 47 72.3 19.2 8.5
24/9 15 60 66.7 25.0 8.3
27/9 4 8 62.5 25.0 12.5

* Release dates.

Effect of T. principium release on P. rapae eggs in 1998 -
Six days after the 2" release in the cotton field, 4 and 21% of
the P. rapae eggs collected from the nearby cabbage field
were dead or parasitized by 7. principium, respectively
(Table 3), an indication that parasitoids can migrate from the
cotton field to the cabbage field. Three days after the 7.
principium release in a part of the cabbage field, 7 and 17%
of the P. rapae eggs were dead or parasitized by T.
principium, respectively, in the release area. Surprisingly,
these percentages reached 9 and 29% of the collected eggs,
respectively, in another part of the cabbage field, indicating
that the parasitoids were carried by wind to a relatively long
distance (50-100 m) from the release area..

The release of 7. principium to control the cotton
bollworms had no detrimental effect on C. carnea eggs,
whether H. armigera eggs were present or not, whether the
release rate was 1000 or 2000 parasitoids/100 m? and
whether the density of C. carnea was 20 or 40 eggs/100
plants. This result confirms previous observations on the
impact of T. principium on the predator C. carnea (5). On the
other hand, 7. principium was efficient in parasitizing H.
armigera eggs. Moreover, T. principium parasitized also eggs
of the pest P. rapae present in the cabbage field nearby the
cotton field where parasitoids were released.

The presence of 7. acrobates in Syria as a natural
parasitoid of C. carnea eggs was confirmed in this study. Its
present distribution includes Europe (France, Germany, Italy,
Romania, Russia, and Spain), Asia (Japan and Uzbekistan)
and Africa (Mauritania) (6, 8, 10, 11). This parasitoid could
be effective in decreasing the population of the chrysopid
predators in some areas.

Table 2. Parasitism rates of Chrysoperla carnea by Trichiogramma principium in cotton field after the 1998 and 1999 releases.

No. of % of % of parasitized % of parasitized
eggs/100 No. of hatched % of egg eggs by eggs by
Location (Year) Date plants collected eggs eggs mortality T. principium T. acrobates
Al-Zerbeh (1998) 13/9* 9 37 62.2 27.0 0 10.8
15/9 7 26 69.2 11.5 0 19.3
17/9 16 62 67.7 12.9 0 19.4
21/9% 10 40 60.0 15.0 0 25.0
24/9 11 43 65.1 14.0 0 20.9
27/9 15 37 46.0 324 0 21.6
Al-Zerbeh (1999) 23/8* 23 46 32.6 8.7 0 58.7
26/8 21 63 23.8 11.1 0 65.1
29/8 15 45 37.8 2.2 0 60.0
Om-Houche (1999) 22/8%* 38 76 65.8 11.8 0 22.4
25/8 40 79 75.9 5.1 0 19.0
28/8 41 82 61.0 13.4 0 25.6

* Rrelease dates.

Table 3. Parasitism rates of Pieris rapae by Trichogramma principium in a cabbage fields after the 1998 releases in a nearby

cotton field (13/9 and 21/9) and in the cabbage field (28/9).

Area of collection No. of eggs No. of % of hatched % of egg % of parasitized
(on cabbage) Date / plant collected eggs eggs mortality eggs

Near the area of release 27/9 12 24 75.0 42 20.8

in the cotton field*

In the area of release 1/10 21 137 76.6 6.6 16.8

Near the area of release 1/10 19 34 61.8 8.8 29.4

in the cabbage field*

* From 50 to 100 m
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