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Introduction
A number of insect pests are associated with maize in

Indonesia. Baco and Tandiabang (1988) reported that 50
insect species attack the crop, some of them important,
causing serious damage. Rejesus and Javier (1985) and
Teetes et al. (1983) also reported similar results in other
Asian countries. One of the most important of these pests
is theAsian corn borer (ACB; Ostrinia furnacalis).Annual
maize yield loss caused by insect pests in developing
countries was reported to be 30% (Berger 1962), and this is
mainly caused byACB, ear borer and army worm.

The egg parasite of theAsian corn borer and ear borer
is Trichogramma evanescens (Nonci et al. 2000; Gonzales
and Cadapan 2001; Javier et al. 2001), while the pathogens
found to be effective in controlling the larvae of ACB and
ear borer are Beauveria bassiana (Bals) and Metarrhizium
anisopliae (Metch) (Supriyatin 1993; Yasin et al. 2000;
Baco 2000). Information about the occurrence of these
natural enemies of insect pests in the maize production
area of Central Sulawesi is limited.Against this context, we
conducted an experiment to understand the species
composition and status of maize pests in Donggala district
of Central Sulawesi.

Materials and Method
The experiment was conducted (May-Aug 2007) in

farmers�� ��
��� ���������

�,��� �� �����������������	�
Donggala: Jono Oge and Sidondo villages in Biromaru
subdistrict; Bahagia, Petimbe and Bobo in Palolo; and
Labuan Toposo and Labuan Panimba in Labuan. Samples
were collected from 0.25-1 ha maize plots, including 50
samples from each location, 10 samples from every corner
and 10 samples from the middle of the plots.

Observation on insect pest species and their natural
enemies was done visuallyby using a sweep net. The
collected insect eggs were kept in a petri dish containing
wet filter paper and labeled. Larvae were placed in plastic
boxes (7 cm in diamter; 8 cm height) and also labeled. The
larvae were fed corn stalks. The parasited pests were
observed under a microscope at the AIAT laboratory with
the help of identification guides by Teetes et al. (1983),
Ortega (1987) and van der Laan (1981). Observations were
done daily and the species and number of parasites were
recorded and identified using the identification guides.
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The parasited eggs were counted as per the formula:
a

P =��������
b

where
P = Parasited eggs
a = Number of parasited egg masses
b = Number of observed eggs

Results and Discussion

Insect pests found

The result of our observations on maize pests and
their natural enemies in Donggala are presented in Table 1.
The maize pests found in Jono Oge and Sidondo villages
in subdistrict Biromaru were Ostrinia furnacalis, Dalbulus
maidis, Spodoptera litura, Mythimna separata,
Rhopalosiphum maidis, Nezara viridula, Nicentritis
testaceipes, Valanga spp, Locusta migratoria and one
species of locust from the family Tettigonidae. On the basis
of the level of infection, the plant part damaged and
distribution, it was found that O. furnacalis, R. maidis and
N. viridula were the most important maize pests in Biromaru
followed by S. litura, N. testaceipes, M. separata, Valanga
spp, L. migratoria, and pests from the families Tettigonidae
and Accaridae.

Ostrinia furnacalis, D. maidis and N. testaceipes were
the most important pests in the three villages in Palolo
subdistrict. The other maize pests found were H. armigera,
R. maidis, L. indicata, Valanga spp and L. migratoria.

In Labuan subdistrict, the pests found were O.
furnacalis, R. maidis, N. viridula, Atherigona sp, D. maidis,
S. litura, M. separata, N. testaceipes, Valanga sp and L.

migratoria. Ostrinia furnacalis, Atherigona sp, R. maidis,
N. viridula, D. maidis and N. testaceipes were the most
important.

The occurrence of these pests is related to the
availability of host plant, plant stage, and climate. Fourteen
species of maize pests were found in the villages, six from
the order Lepidoptera (O. furnacalis, H. armigera, S. litura,
M. separata, Plusia calcites and Lamprosema indicata,
one species (Atherigona sp) from the order Diptera, one
species (R. maidis) from the order Homoptera, one species
(N. viridula) from the order Heteroptera, one species (D.
maidis) from the order Hemiptera and two species (Valanga
sp and Locusta migratoria) from the order Orthoptera,
and two unidentified species from the families Tettigonidae
and Accaridae. In this observation there was one newly
found species, Necentritis testaceipes, with a high
population. This insect pest attacked the maize plant in an
early stage and the highest population was usually found
at the beginning of the silking stage. According to Teetes
et al. (1983), its larvae consume the green part of the leaf,
leaving only the epidermal tissue.

The status and spread of all the maize pests in
Donggala were almost the same. The most important pest
was O. furnacalis. It was found in all locations in high
humbers ����������,��	�����-7��� ������������
�����#��
pest is the most important maize pest in Indonesia and in
some Asia and West Pacific countries (Nonci et al. 1996;
Nafus and Schreiner 1987; Tseng 2000). The next highest
pest population was of D. maidis, R. maidis and N. viridula.
Economically, D. maidis inflicts a huge financial loss
because besides being an insect pest itself, it also acts as
a vector of maize stunt spiroplasma, maize stunt
mycoplasma and maize rayado fino virus (Pitree 1970; de
Oliveira et al. 2007). Most of the damage done by this pest
occurs during the seedling stage (4-6 weeks after planting).

Table 1. Maize pest1 composition2 in Donggala, Central Sulawesi, Indonesia, May-Aug 2007.

1. O.f. = Ostrinia furnacalis; H.a. = Helicoverpa armigera; At = Atherigona sp, D.m. = Dalbulus maidis; S.l. = Spodoptera litura;
M.s. = Mithymna separate; R.m. = Rhopalosiphum maidis; N.v. = Nezara viridula; N.t. = Nicentritis testaceipes;
P.c. = Plusia calcites; L.i. = Lamprosema indicate; A = Acrididae; V. = Valanga sp., L.m. = Locusta migratoria,
S.i. = Sesamia inference; T. = Tettigonidae

2. - = Not found; + = Low population; ++ = Moderately high population; +++ = High population.

Sub
Di i

Valley O.f. H.a. At. D.m. S.l. M.s. R.m. N.v. N.t. P.c. L.i. A. V. L.m. T. S.i.
Biromaru Jono Oge +++ - - ++ + + ++ ++ ++ - - + + + + +

Sidondo ++ - - ++ + - ++ ++ + - - - + + -
Palolo Bahagia +++ ++ - +++ - - ++ ++ +++ + + + + + + +

Patimbe ++ + - +++ - - ++ ++ +++ - - - + + - -
Bobo ++ + - +++ - - ++ + +++ - - - + + - -

Labuan Labuan
Toposo

+++ - ++ ++ + + ++ ++ ++ - - + + + + +

Labuan
Panimba

++ - - + - + ++ ++ ++ - - - + + - -

Location Corn pest species
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Due to its role as vector of the sugarcane mosaic virus,
maize dwarf mosaic virus and maize leaf-fleck virus, R.
maidis is considered an economically important insect pest
too (Anonymous 2008).

Nezara viridula is a polyphagous cosmopolitan insect
and an important pest of maize. It attacks the plant by
sucking the fluid from young ears. The symptoms are
indicated by rolled husk. The rolling is very clear as the ear
develops, resulting in opened ears.

Atherigona sp was found in Labuan but not in the
other locations because when observations were taken in
Labuan the maize plants were still young (2 weeks) while
in the other locations they were already 4-8 weeks old.
According to Kardinan et al. (1993) and Iqbal et al. (1993),
Atherigona sp is a pest that attacks young maize plants,
especially during the rainy season.

Natural enemies

The natural enemies of these pests found in our
observation in Donggala were one parasite and 12
predators. The predators were Menochilus sexmaculatus,
Scymnus sp, Epilachna sp, Ophionea sp, Solenopsis
geminata, Rodolia sp, Afidenta gradaria, Euborellia
annulata, Chrysopa sp, Lycosa pseudoannulata, and
Atipena sp. Euborella annulata has the potential to be
developed as a biological control agent because it has a
high predation rate (Sitomurang and Gabriel 1988; Gonzales
et al. 1995; Nonci 2005). This predator is available in enough
pressure in the field and potentially can suppress the pest
population, especially lepidopterous pests.

It was found that egg masses of O. furnacalis and H.
armigera were parasited by Trichogramma evanescens.
According to Pabbage et al. (1999) and Nonci et al. (2001),
T. evanescens was effective in attacking the egg masses of
O. furnacalis and H. armigera both in the laboratory and
in the field.

The percentage of egg mass of O. furnacalis parasited
by T. evanescens in the Donggala maize production area is
presented in Table 1. The highest percentage of egg mass
parasited (96.0 %) was found in the village Jono Oge in the
subdistrict of Biromaru due to which the number of plants
damaged by the pest was low. The number of holes found
was two to three holes per plant. This result is almost the
same as that reported by Pabbage et al. (2001) who found
a T. evanescens parasite rate of 91.96% in the filed.

Natural enemies in the field can be used by farmers to
reduce the use of pesticides to control maize pests.

Conclusions
The most important insect pests of maize found in

Donggala district was Ostrinia furnacalis Guenee,
Helicoverpa armigera Boddie and Atherigana sp. Next in
importance were Dalbulus maidis Delong and Walcott,
Rhopalosiphum maidis Fitch and Nezara viridula L.
Nicentrites testaceipes was also found in high numbers.

The other maize pests found were not important.
These were Spodoptera litura F., Plusia calsites Esp.,
Lamprosema indicata F., Locusta migratoria and Valanga
sp.

The natural enemies of these pests were predators
and parasites. There were 12 species of predator found:
Menochilus sexmaculatus, Scymnus sp, Epilachna sp,
Ophionea sp, Solenopsis geminata, Rodolia sp, Afidenta
gradaria, Euborellia annulata, Chrysopa sp, Lycosa
pseudoannulata, and Atipena sp.

One species of larval parasites found was from the
order/family Hymenoptera/Ichneumonidae.

Egg parasites were more effective in the control of O.
furnacalis compared with the larval parasite. The
percentage of egg mass of O. furnacalis parasited ranged
from 59.73% to 96% in all locations.
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