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ABSTRACT

The aim of this study was to determine the flight range extension of the social wasps, Polistes simillimus. The results
of the 125 wasps-carr ied out tests originating from 10 colonies in post-emergency stage demonstrated that the flight
range extension of P. simillimus was of approximately 150m, resulting in a collection area of about 70.650m² by
colony. It suggested wasp’s efficiency as a biological control agent.
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INTRODUCTION

Social wasps are considered main predatory
insects and are important in the biological control
of agricultural insects pests (Marques, 1996;
Prezoto, 1999; Andrade and Prezoto, 2001).
Several studies (Prezoto et al., 1994; Giannotti
et al., 1995; Prezoto and Machado, 1999) revealed
the preferences of Polistes Latreille, 1802 wasps
against Lepidoptera caterpill ars, emphasizing its
efficiency as a natural enemy of these insects. The
capture of preys is an important part of foraging
behavior, which also involves complex activities
such as prey recognition and homing ability
(Wilson, 1971; Ugolini and Cannicci, 1998).
Although there are studies concerning Polistes
wasps foraging activities (Gobbi, 1977; Prezoto
et al., 1994; Giannotti et al., 1995; Prezoto, 1997;
Andrade and Prezoto, 2001), there are few
researches concerning the flight range extension of
these species (Gobbi, 1978; Giannotti, 1992;
Santos et al., 1994).

In Brazil, the social wasps, Polistes
(Aphanilopterus) simillimus Zikán, 1951 occurs
from the State of Bahia to the State of Rio Grande
do Sul. They can also be found in Paraguay,
Argentina and Bolivia (Richards, 1978). Despite
its wide distribution in South America, li ttle is
known about its biology, ecology and behavior.
This study aimed to determine the flight range
extension of P.  similli mus and to provide data for
its use in the biological control of agricultural
plagues.

MATERIAL AND METHODS

The experiments were carried out in the Parque
Estadual do Ibitipoca (Ibitipoca State Nature
Reserve), State of Minas Gerais (21°42’30”/
21°40’10”NS and 43°52’ /43°54’W), Brazil , during
the months of January and February 2000. The
area has small-sized trees, bushes, traff ic tracks,
and human constructions of several dimensions.
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One hundred twenty five mature females of P.
similli mus wasps were randomly captured on ten
colonies in post-emergency stage located in human
constructions of the studied area. In order to
identify the individuals, the wasps were captured
with the use of an entomological net and were
individually marked on the mesosome with
ACRILEX® plastic ink. The individuals were put
in a large month glass bottle in which they stayed
until the moment to be set free (about half hour) at
predetermined distances such as 50, 100, 150, 200,
250, 300, and 500m from the original nest. The
liberation of the wasps happened at the hottest
hours of the day, between 10 to 12 hours, what
favors the flight of this insects. The returning
percentage was calculated based on the direct
counting of the marked individuals. The counting
was finished 48 hours after the release.

RESULT S AND DISCUSSION

The results related to the returning capacity of P.
similli mus swarming wasps are show in Table 1.
Some wasps came back immediately to the nest,
while the forragers took a longer period to come
back. This delay, in the most of the cases, was
justified by the foraging activity, since the
individuals that were removed from the colony
became stimulated to perform the foraging
activity. It allowed to identify the kind of materials
that the wasps brought back to the nest such as
water, pulp of wood, nectar, and prey. This
foraging stimulation was also observed in P.
versicolor (Gobbi, 1977) and P. lanio (Giannotti,
1992) flight range extension studies.  In few cases
it was possible to observe the foraging wasps
return in the day after the experiment, resembling
the case registered by Santos et al. (1994) for P.
canadensis.
The results indicated that after of 200m of distance
from nest, the return rates stars to decrease. In
each group of wasps released in a distance of
300m only one came back to the nest, and in each
group of 10 foragers wasps released in a distance
of 500m none of them came back (Table 1). The
Spearman correlation test demonstrated a negative
correlation between the distance enlargement and
the percentage of returns (r=-1.00; p=0.0004).
The large number of individuals unable to come
back to colony (n=61; 48.8%), frequently starting
from a distance of 150m, could be related to the

presence of immature individuals in the colonies.
It is known that in Polistes wasps the foraging
behavior begins in the second/ third week of their
lives (Giannotti and Machado, 1994; Sinzato,
2002). Thus, the manipulation of immature wasps
(first weeks of life) could interfere in the gained
results, due to their lack of experience regarding
these activities. This task requires from the
individual a high capacity of visual marks
memorization (Ugolini, 1987) that will facil itate
its homing ability.
Gobbi (1977, 1978) found in P. versicolor
effective flight range of extension around 200m,
and registered 850m as a maximum returning
distance. Giannotti (1992) sugested that P. lanio
flight range extension was around 200m, since he
registered 100% of returns from a distance of
100m, 90% and 80% from distances of 150 and
200m, respectively. Santos et al. (1994), however,
demonstrated that P. canadensis wasps were able
of foraging activities from 650m distance from the
nest and that when they got more than 250m, their
percentage of swarming wasps return suddenly
reduced.
Suzuki (1978) observed that P. chinensis
antennalis used a 120m² area. Kasuya (1980),
however, studying the same species, registered
that the foraging activities were carried out in a
20m range. Hibino (1981) observed that P.
jadwigae foraging activity was up to 48.2m from
the colony. Ugolini (1986) sugested that P.
dominulus (= galli cus) wasps presented a high
homing ability when they were released in
distances of 300/400m from their nests.
Based on the results of this study and of literature,
it could be, that Polistes wasps used, more
efficient, food sources located in the colony
surroundings, which varied between 20 and 650m
from the nest. However, 120/200m seemed to be
the feasible distance in terms of energy spending.
P. simil limus effective flight range extension was
of around 150m since most of the foragers wasps
returns (n=52; 41.6%) took place up to this
distance. Thus, P. simillimus hypothetical explored
area in the foraging activity was around 70,650m².
It could, thus, be concluded that P. similli mus
colonies could be used in the biological control of
insects pests if they were put in a medium distance
of 150m from each other, assuring the efficient
occurrence of swarming activity in this area.
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Table 1 - P. simillimus wasps returning capacity carried out in post-emergency phase colonies.
Tr ied

Distance (m)
Number of

Released individuals
Number

of returns
Returns (%)

50 30 26 86.67
100 20 14 70
150 20 12 60
200 20 8 40
250 15 3 20
300 10 1 10
500 10 0 0

ACKNOWLEDGMENTS

The authors thank to CNPq (Conselho Nacional de
Desenvolvimento Científico e Tecnológico) for the
financial support.

RESUMO

O comportamento de sair da colônia para o
forrageio de materiais e a capacidade de retornar
ao ninho é uma atividade complexa exibida pelas
vespas sociais. O objetivo deste estudo foi
determinar o raio de ação da vespa social P.
similli mus. Os resultados dos testes com 125
vespas provenientes de 10 colônias em fase de
pós-emergência, demonstraram que o raio de ação
de P. simillimus é de aproximadamente 150 metros
ao redor da colônia, resultando em uma área de
forrageio com cerca de 70.650 m2 por colônia, o
que provem informações importantes para o
manejo dessas colônias para o controle biológico
em agrossistemas.
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