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ABSTRACT

The predatory ants (Hymenoptera: Formicidade) are social insects and im-
portant natural enemies of pests in agroecosystems. Despite the importance of 
these predators, little is known about their role, especially in tropical regions. 
Among the major Lepidopteran pests of vegetables are Ascia monuste (Pieri-
dae), Diaphania nitidalis (Crambidae), Neoleucinodes elegantalis (Crambidae) 
and Tuta absoluta (Gelechiidae). Thus, this work aimed to study the natural 
biological control of A. monuste, D. nitidalis, N. elegantalis and T. absoluta 
by ants. For this, we evaluated the natural biological control of A. monuste on 
kale and D. nitidalis on cucumber both species in the dry season. Whilst the 
natural biological control of N. elegantalis and T. absoluta on tomato plants 
were evaluated in the rainy and dry seasons. Ants preyed on Lepidoptera in 
the pupa stadium. They also preyed on eggs of D. nitidalis. The activity of 
predatory ants occurred mainly during the night. The ants were the main 
causes of pupae mortality of A. monuste, D. nitidalis and T. absoluta. Beyond 
the ants, the physiological disturbances and birds were also important factors 
of pupae mortality of N. elegantalis. The ants Labidus coecus and Solenopsis sp. 
were observed preying on pupae whereas the Paratrechina sp. was observed 
preying eggs of D. nitidalis. The pupae mortality of D. nitidalis and T. ab-
soluta by ants were higher than the pupae mortality of N. elegantalis and A. 
monuste. The rate of pupae predation of N. elegantalis by ants was similar in 
rainy and dry seasons and the same occurred with T. absoluta.
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INTRODUCTION

 The ants (Hymenoptera: Formicidae) are social insects and they con-
stitute the largest group among the insects. Their colonies usually live in nests 
that have tunnels and chambers. The ant societies are organized into castes 
(groups where there is division of labor). The caste system enables execution 
of multiple tasks. In the society of ants sterile castes (workers and soldiers) 
are responsible for maintaining the colony (obtaining food, protection and 
care of offspring). The fertile castes (queens and drones) have reproductive 
function (Hölldobler & Wilson 1990; Ross & Keller 1995).

In agroecosystems there are species of ants which are pest and others which 
are predators and they act as natural enemies. Ants are generalist predators 
and they usually have others insects as their main prey. Ants prey on insects 
of various orders such as Coleoptera, Diptera, Hemiptera, Lepidoptera and 
Orthoptera. Ants are important predators of insect pests in annual and 
perennial crops such as fruits, vegetables, ornamental plants, grain crops, 
coffee, sugar cane and cotton. The story of ants as biological control agents 
of agricultural pests is from 300 B.C. However there are many aspects about 
the role of ants as predators of agricultural pests that need to be studied, 
especially in tropical regions, to enable the preservation of these agents of 
biological control (Way & Heong 2009, Fernandes et al. 2010, Choate & 
Drummond 2011). 

Among the main lepidopteran pests of vegetables are Ascia monuste (Godart) 
(Pieridae), Diaphania nitidalis Cramer (Crambidae) Neoleucinodes elegantalis 
Guenée (Crambidae) and Tuta absoluta (Meyrick) (Gelechiidae). These four 
Lepidoptera species occur in the Americas (Gonring et al., 2003a; Picanço 
et al., 2007; Picanço et al. 2011). The T. absoluta in 2006 was introduced in 
Europe and is currently distributed by practically this entire continent. Also, 
T. absoluta invaded the Mediterranean region of Africa and Asia (Garcia-Marí 
& Vercher 2010, EPPO 2012). A. monuste is a pest of brassica and D. nitidalis 
is a pest of Cucurbitaceae family (Picanco et al. 2000, Picanco et al. 2010, 
Picanco et al. 2011) whilst N. elegantalis and T. absoluta are pests of Solan-
aceae, especially tomatoes (Picanco et al. 2007; Galdino et al. 2011, Moreno 
et al. 2012). Thus, this work aimed to study the natural biological control of 
A. monuste, D. nitidalis, N. elegantalis and T. absoluta by predatory ants.
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MATERIALS AND METHODS

This work was conducted in crops of kale, cucumber and tomato located 
in Viçosa (20°48’45”S, 42°56’15”W, altitude of 660m), Minas Gerais State, 
Brazil. The tomato crop was carried out in the rainy season ( January and 
February) and dry season (May and June) 2007. The crops of kale and 
cucumber were only conducted in the dry season. The cultivars used were 
Portuguese clone (kale), hybrid Sprint 440 II (cucumber) and Santa Clara 
variety (tomato). The experimental design was randomized blocks with five 
replications. The repetition had six rows of nine plants. The spacing used 
was 1 x 0.5 m. Therefore, each repetition had 54 plants. No pesticides were 
applied to the crop, and conventional cultivation practices were employed, 
according to Filgueira (2000).

The pest insects used in experiments were obtained from laboratory rear-
ing conducted as Liu (2005) for A. monuste, Pratissoli et al. (2008) for D. 
nitidalis, França et al. (2009) for N. elegantalis and Galdino et al. (2011) for 
T. absoluta. Kale plants were used for A. monuste, cucumber plants were used 
for D. nitidalis and tomato plants were used for N. elegantalis and T. absoluta. 
At the beginning of the experiment, 10 plants in each repetition were infested 
with 10 eggs and 10 larvae of each instar of Lepidoptera species. The plants 
were about 60 days old when they were infested. In the stadia of eggs and 
larvae were monitored mortalities caused by ants in each Lepidoptera species. 
As soon as the insects moved to the pupal stadium the mortalities caused by 
each factor for each Lepidoptera species were monitored.

Mortality factors of the Lepidoptera pupae were identified (number and 
causes). Natural enemies observed causing mortality of Lepidoptera pupae 
were noted according to their morphospecies. In plants unmarked, indi-
viduals of each morphospecies of these natural enemies were collected and 
assembled. At the end of the pupal stadium we collected those alive pupae in 
plastic pots of 500 mL. The pots were taken to the laboratory for evaluation 
of the pupae parasitism. The emerged parasitoids were collected. The natural 
enemies collected were identified in the Museum of Entomology at UFV. 
The morphospecies of ants were identified by Dr. Ivan Cardoso Nascimento 
(State University of Southwest of Bahia). From the experimental data the 
averages of Lepidoptera mortality by ants in the eggs and larvae stadia were 
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calculated. In the pupal stadium of each Lepidoptera species the mortalities 
caused by each factor were calculated. We also calculated the 95% confidence 
intervals of mortality rates.

RESULTS AND DISCUSSION

The ants preyed A. monuste, N. elegantalis and T. absoluta only in the 
pupal stadium. The D. nitidalis was preyed by ants in both eggs and pupae 
(Fig. 1). Pupae predation of these four species, probably occurred due to the 
main site of pupation of Lepidoptera and nesting of ants to be at the same 
spot, ie the soil. However, the eggs and larvae of A. monuste, N. elegantalis 
and T. absoluta occur in kale and tomatoes leaves that do not have contact 
with the soil thus hindering predation by ants. The eggs of D. nitidalis are in 
cucumber leaves that often come in contact with the soil thus enabling their 
predation by ants. Moreover, the larvae of D. nitidalis are located inside the 
fruit making it difficult to predation by ants (Picanco et al. 2000). The report 
of ants as predators of A. monuste, N. elegantalis and T. absoluta is unprec-

Fig. 1. Mortality of Diaphania nitidalis in each stadium by ants.
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edented. Miranda et al. (2005) reported the occurrence of predatory ants in 
the tomato crop attacked by N. elegantalis and T. absoluta but these authors 
did not observe which prey those ants were preying. Whilst Gonring et al. 
(2003a) reported ants as predators of D. nitidalis.

The predatory activity of ants occurred in the early morning, late after-
noon and mainly during the night. We did not observe predation rate of 
ants in periods of high temperature and low relative humidity. The high air 
temperatures might elevate body temperature excessively of ants causing 
death or reducing their performance since they are biological poikilotherm 
organisms ( Jensen 1978). The foraging activity of predatory ants in periods 
of mild temperatures and low or no light might be related to the fact that 
these periods is low activity of predators of ants as the birds (NECR 2009, 
Narendra et al. 2010). The absence of foraging activity of ants during periods 
of low relative humidity is possibly due to this condition cause dehydration 
to these insects. 

The ants were the main causes of pupae mortality of A. monuste, D. nitidalis 
and T. absoluta. Beyond the ants, the physiological disturbances and birds 
were also important factors of pupae mortality of N. elegantalis. Besides these 
factors, we observed mortality of pupae by rain (N. elegantalis and T. abso-
luta), Hymenoptera: Vespidae (N. elegantalis), Hymenoptera parasitoids (T. 
absoluta and N. elegantalis), fungi (N. elegantalis), spiders (D. nitidalis) and 
Heteroptera, Pentatomidae (A. monuste) (Fig. 2). The increased mortality of 
Lepidoptera pupae by ants than the other natural enemies should be, possibly, 
their social organization. The social organization of ants allows the division 
of labor between castes, efficient localization of prey and more competitive 
than other natural enemies. Also Knutson & Campos (2008) observed the 
ants were the most important predators of Lepidoptera Helicoverpa zea 
(Bod.) (Noctuidae).

Given the importance of ants as predators of Lepidoptera pests they should 
have preserved their populations in crops. Among the practices that enable 
the preservation of predators ants populations are: the reduction of pesticide 
applications, the application of products with physiological selectivity and 
selective use of pesticides. The decreased use of pesticides on crops may be 
obtained by adopting sampling and level of pest control (Moura et al. 2003, 
Bacci et al. 2006, Gusmao et al. 2006). The use of insecticides with physiologi-
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Fig. 2. Factors of pupae mortality (A) Ascia monuste, (B) Diaphania nitidalis, (C) Neoleucinodes 
elegantalis and (D) Tuta absoluta.
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cal selectivity is important because these products are effective in controlling 
pests and they are somewhat toxic to natural enemies. In this context, Moreno 
et al. (2012) found that the plant extracts Acmella oleracea and Azadirachta 
indica were selective in favor of the predator ant Solenopsis saevissima (Smith) 
as the insecticide permethrin was not selective.

In the selective use of pesticides the aim is to reduce exposure of natural 
enemies with the products. For ants this must be achieved avoiding products 
to reach their site of the foraging, ie the soil. For this goal is reached we should 
avoid the application of pesticides in soil and spraying must be made using 
the smallest possible volume of solution to prevent much of the pesticide 
reaches the soil. Also, we should select pesticides that degrade rapidly when 
they come in contact with the ground.

Ants observed preying on pupae of A. monuste, D. nitidalis, N. elegantalis 
and T. absoluta were Labidus coecus (Latr.) and Solenopsis sp. Also, we ob-
served the ant Paratrechina sp. preying on eggs of D. nitidalis. Way & Heong 
(2009) observed Solenopsis species as an important predator of insect pests 

Fig. 3. Pupae mortality of Ascia monuste, Diaphania nitidalis, Neoleucinodes elegantalis and Tuta 
absoluta by ants.
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in rice whereas Gonring et al. (2003ab) found L. coecus and Paratrechina sp. 
preying Diaphania spp.

The pupae mortality of D. nitidalis and T. absoluta by ants were higher 
than the pupae mortality of N. elegantalis and A. monuste (Fig. 3). This may 
be due to factors such as pupae size and pupation site of the pests. As ants 

Fig. 4. Pupae mortality of (A) Neoleucinodes elegantalis and (B) Tuta absoluta in rainy and dry 
seasons.
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forage mainly on soils (Hölldobler & Wilson 1990, Way & Heong 2009, 
Fernandes et al. 2010) they must prey more intensely on those preys which 
has exclusive pupation site. In this context, we found that the ants preyed 
more Lepidoptera pupate in the soil (D. nitidalis and T. absoluta) than those 
pupate in the plant and in the soil (N. elegantalis and A. monuste). Another 
factor that may have influenced the change in predation rate of prey species by 
ants is the size of the pupae. We observed increased predation of Lepidoptera 
pupae with smaller size (T. absoluta and D. nitidalis) than species with larger 
size pupae (N. elegantalis and A. monuste).

The rate of pupae predation of N. elegantalis by ants was similar between the 
rainy and dry season. The same occurred with T. absoluta (Fig. 4). Therefore; 
the rainfall did not affect predation of Lepidoptera by the ants. We did not 
observe predation rate of ants during rain events. In the rainy season the ants 
performed predation when the rains ceased.

In conclusion, our results demonstrate the importance of ants as predators 
of A. monuste, D. nitidalis, N. elegantalis and T. absoluta. Thus, the planning 
programs of pest management of vegetables it should preserve the predatory 
ants to maximize biological control of pests.
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