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ABSTRACT: Egg parasitoids of the genus Trichogramma (Hymenoptera: Trichogrammatidae) can be found
in several crops attacking Spodoptera frugiperda (J. E. Smith, 1797) (Lepidoptera: Noctuidae) eggs. It is
therefore necessary to demonstrate the capacity of these natural enemies in suppressing populations of the
pest to allow them to be used in biological control programs against that species. This work had the objective
of evaluating the impact of egg layer distribution in S. frugiperda egg masses on the parasitism capacity of
Trichogramma atopovirilia Oatman & Platner, 1983. Masses containing one, two, and three layers were used
as treatments, and 1.6 parasitoid per egg of the pest were released. Parasitism percentage differences were
observed among the three types of masses under study, on average 66.24 + 8.56%, 45.20 + 6.20%, and
40.10+ 3.46% for egg masses with one, two, and three layers, respectively, demonstrating the potential of use
of the parasitoid for the control of fall armyworm.
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IMPACTO DO NUMERO DE CAMADAS DE OVOS DE Spodoptera
frugiperda NO PARASITISMO POR Trichogramma atopovirilia

RESUMO: Parasitoides de ovos do género Trichogramma (Hymenoptera: Trichogrammatidae) ocorrem em
diversas culturas atacando ovos de Spodoptera frugiperda (J. E. Smith, 1797) (Lepidoptera: Noctuidae) sendo
necessario que se demonstre a capacidade desses inimigos naturais em suprimir a populacdo da praga para
que eles possam ser utilizados em programas de controle biologico daquela espécie. O trabalho teve como
objetivo avaliar o impacto da distribui¢do dos ovos em camadas nas posturas de S. frugiperda sobre a capacidade
de parasitismo de Trichogramma atopovirilia Oatman & Platner, 1983. Foram utilizadas como tratamentos
posturas com uma, duas e trés camadas e liberado 1.6 parasitdide por ovo da praga. Observaram-se diferencas
quanto a porcentagem de parasitismo entre o0s trés tipos de posturas estudados, sendo em média de 66,24 +
8,56%, 45,20 £ 6,20% e 40,10 + 3,46% para posturas com uma, duas e trés camadas respectivamente, mostrando
o potencial de utilizagdo do parasitéide para o controle da lagarta-do-cartucho do milho.

Palavras-chave: Insecta, lagarta-do-cartucho-do-milho, parasitdide de ovos, controle bioldgico

INTRODUCTION

Egg parasitoids of the genus Trichogramma (Hy-
menoptera: Trichogrammatidae) can be found worldwide,
in a diversity of crops and hosts, preferentially in the or-
der Lepidoptera, including a great number of agricultur-
ally important pests (Hassan, 1994; 1997), such as
Spodoptera frugiperda (J. E. Smith, 1797) (Lepidoptera:
Noctuidae), which is considered the main pest of corn in
Brazil. The presence of Trichogramma atopovirilia
Oatman & Platner, 1983 parasitizing eggs of that pest in
corn crops demonstrates the potential of use of this para-
sitoid for the control of S. frugiperda (Zucchi et al., 1991;
Alvarez & Roa, 1995; Zucchi & Monteiro, 1997; Beserra
et al., 2002).

In biological control programs involving parasi-
toid release, it is essential to demonstrate the natural
enemy’s potential to suppress a pest population (Van
Hezewijk et al., 2000). However, it has been observed that
S. frugiperda egg masses parasitized by Trichogramma
under field conditions are rare (Rueda & Victoria, 1993);
some authors have questioned its use as a control agent,
due to the fact that the eggs of the pest are arranged in
superimposed layers, and to the presence of scales that
make the parasitoid action harder (Toonders & Séanchez,
1987; Sifontes et al., 1988; Armas & Ayala, 1993; Beserra
et al., 2002). Beserra et al. (2002) observed a low para-
sitism (2.21%) of S. frugiperda eggs in corn; the species
Trichogramma pretiosum Riley, 1879 was the most abun-
dant and occurred in 93.79% of the samples, while T.
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atopovirilia only represented 2.07%. Even in young rice
plants, where egg masses are relatively small, parasitism
by Trichogramma is difficult, since only 20 to 40% of
the eggs are accessible for parasitism (Sifontes et al.,
1988). The presence of scales over Spodoptera exigua
(Hlbner, 1808) egg masses constitutes a barrier against
parasitism by Trichogramma spp. (Greenberg et al.,
1998). However, a study conducted by those authors in
a cotton field artificially infested with S. exigua egg
masses, followed by release of T. pretiosum and
Trichogramma minutum Riley, 1879, resulted in parasit-
ism of 36.8% and 32.5%, respectively, demonstrating the
potential of use of these parasitoids in controling the pest.

The difficulty in finding S. frugiperda egg masses
parasitized by Trichogramma species can be overcome by
using a more aggressive parasitoid, capable of breaking
the physical barrier imposed by the presence of layers and
scales on the eggs of this pest, as, for example, T.
atopovirilia (Rueda & Victoria, 1993). According to these
authors, from a total of 1,305 S. frugiperda collected eggs,
42.1% were parasitized by this species, and among them
four masses had a parasitism rate higher than 80%. More
in-depth studies on the role and importance of
Trichogramma species found on S. frugiperda eggs are
required, so that a suitable species can be selected to be
multiplied in the laboratory, aiming at the biological con-
trol of this pest. Therefore, due to the necessity of find-
ing an alternative for the chemical control of this pest,
the objective of this research was to evaluate the impact
of egg layer distribution in S. frugiperda egg masses on
the parasitism capacity of T. atopovirilia, a parasitoid of
this pest, which, although less frequent in the field, is su-
perior to T. pretiosum in laboratory tests (Beserra et al.,
2002).

MATERIAL AND METHODS

Iron-framed cages covered with tulle fabric (1.5
x 1.1 x 1.5 cm) were used in order to evaluate the para-
sitism capacity of T. atopovirilia in a shade-netting struc-
ture. Five corn plants with ages between 25 and 30 days
were maintained in each cage; one freshly laid (0- 12
hours) S. frugiperda egg mass was attached to the adaxial
surface of the last upper leaf of each plant with a pin; a
glass vial (8.5 cm x 2.5 cm) containing newly-emerged
parasitoids was attached to the middle part of the most
central plant (Figure 1). Egg masses containing one, two,
or three layers were used as treatments, without taking
into account the presence or absence of scales over the
masses. The number of eggs in the layered egg masses
was estimated by multiplying the number of eggs in the
upper layer by the number of layers, and then adding up
the eggs on the margins of subsequent layers (Leuck &
Perkins 1972; Nalin 1991). Based on this estimate, 1.6
T. atopovirilia individuals was released per egg (Lopes,

Figure 1 - A) Cage used to evaluate the parasitism capacity of T.
atopovirilia in a shade-netting structure; B) Distribution
of corn plants within the cage; C) S. frugiperda egg mass
position in the plant and site of release of T. atopovirilia.

1989). Releases were performed during six consecutive
days, using two cages per treatment/day, totaling 36 plots,
always in the morning, between 9:00 and 10:00 am; plants
were replaced as needed prior to each release. The egg
masses were taken to the laboratory 24 hours after the
releases, and the total number of eggs was counted based
on the number of hatched caterpillars and parasitized
eggs. The experimental results were analyzed in a ran-
dom block design with three treatments (egg mass types)
and six replicates (release days); treatment means were
submitted to analysis of variance and then compared by
the Tukey test (P < 0.05).

RESULTS AND DISCUSSION

There were parasitism percentage differences be-
tween the treatment containing a single egg layer and
those with two or three layers; there were no differences,
however, between treatments with two and three layers
(Table 1). The higher parasitism percentage in egg masses
containing a single layer was due to the access of females
to all eggs in the mass, and consequently to the ease by
which they were able to examine and parasitize them; this
was not possible in egg masses containing two or three
layers, where parasitism occurred only in external eggs,
not covered by higher layers. The number of parasitized
eggs was not different among the three treatments, which
is justifiable because even though there was a higher
number of eggs in masses containing two and three lay-
ers (on average 144.5 and 206.3, respectively) in relation
to single-layer ones (average of 89.53), the insect was
unable to parasitize concealed eggs (Beserra, 2000).
These results show that T. atopovirilia (and probably
other species as well) is unable to parasitize layered eggs;
this reduces the efficiency of this species in the control
of S. frugiperda.
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Table 1 - Parasitism capacity of Trichogramma atopovirilia on Spodoptera frugiperda egg masses with different numbers of

layers in a shade-netting structure. Piracicaba, SP.

Estimated number  Actual number

Number of T. atopovirilia

Parasitism capacity

Egg mass N of eggs' of eggs? released’ 0. of parasitized Parasitism
eggs*” (%)
One layer 12 447.66 447.66 716.26 285.58 + 45.92a 66.24 + 8.56a
Two layers 12 867.33 660.17 1,387.67 285.17 + 38.29a 4520 £ 6.20 b
Three layers 12 1,232.42 1,008.42 1,977.25 384.42 + 44.33a 40.10 £ 3.46 b

!Mean number of eggs estimated according to methodology by Leuck & Perkins (1972) and Nalin (1991).
2Actual number of eggs, obtained based on the number of hatched caterpillars and parasitized eggs
3Mean number of T. atopovirilia released, based on the estimated number of eggs per egg mass. (1.6 Trichogramma released/S. frugiperda

egg).
46Data transformed to Vx.

>"Means followed by a common letter are not different by Tukey test (P < 0.05).

Considering the difficulty with which T.
atopovirilia parasitizes layered eggs in S. frugiperda egg
masses, the parasitism percentages here obtained were
high as compared to those observed under field condi-
tions by Greenberg et al. (1998) for T. pretiosum and
Trichogramma maidis Pintureau & Voegelé on S. exigua
egg masses, with values of 36.8% and 34.5%, respec-
tively, and by Toonders & Sanchez (1987), who, after re-
leasing Trichogramma sp. in the field to control S.
frugiperda, verified parasitism in the order of 4%, which
is justified by a great number of brachypterous individu-
als, decreasing the dispersal capacity of the parasitoid. In
this case, predation by ants also occurred, in addition to
rainfall, which together affected parasitism by
Trichogramma sp.

In the present research, the action of competitors
and other external factors were eliminated in the shade-
netting structure, which could have favored the parasi-
toid performance. On the other hand, the data relative to
egg masses containing two and three layers presented dif-
ferences between the estimated and actual numbers of
eggs in the egg mass, and produced a number of T.
atopovirilia released per S. frugiperda egg higher than 1.6
individual (Table 1). This fact probably contributed to-
ward a higher parasitism pressure and an increased per-
centage of parasitized eggs in masses with two or three
layers. Therefore, the parasitism results were overesti-
mated in the present research for S. frugiperda egg masses
containing two or three layers.

However, parasitism can be high in single-layer
egg masses (Table 1); even in egg masses containing two
or three layers, the parasitism percentage was higher than
the values found thus far (Table 1); therefore, the action
of T. atopovirilia, together with the action of other egg
parasitoids such as Telenomus remus or Chelonus
insularis, an egg-caterpillar parasitoid (Cruz, 1995; 2000),
and larval and pupal parasitoids such as Campoletis
flavicincta and Archytas incertus (Cruz, 1995; 2000;
Milward-de-Azevedo et al., 1991), in addition to preda-

tors such as Doru luteipes (Cruz, 1995; 2000), could be
sufficient to avert applications of chemical products in
corn, which are very frequent.

On the other hand, a higher proportion of parasi-
toids, superior to that used in this research (1.6 parasi-
toid per egg of the pest), could also contribute to increase
parasitism of T. atopovirilia on S. frugiperda eggs under
field conditions, even in masses containing a single layer
of eggs.
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