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Diversity of Social Wasps (Hymenoptera: Vespidae: Polistinae) in an Agricultural Environment 
in Bambuí, Minas Gerais, Brazil

Introduction

Social wasps (Vespidae) are insects belonging to the 
order Hymenoptera,  and may play an important ecological 
role in the environment, acting as pollinators (Hunt, 1991; 
Brodmann, 2008; Mello et al., 2011) and predators (Prezoto 
& Machado, 1999; Prezoto et al., 2006; Silveira et al., 2008; 
Gomes & Noll, 2009). This family includes solitary species 
(Euparigiinae, Masarinae and Eumeninae), and others with 
different degree of sociality (Stenogastrinae, Polistinae and 
Vespinae) (Carpenter, 1993; Carpenter & Marques, 2001).

In this family, those wasps belonging to the subfamily 
Polistinae are eusocial, cosmopolitan and highly diverse in 
the Neotropical region (Carpenter et al., 1996; Carpenter & 
Marques, 2001; Silveira, 2002). Brazilian species of Polistinae 
belong to three tribes, namely Polistini, Mischocyttarini 
and Epiponini, with 23 genus e 319 species (Carpenter & 
Marques, 2001). 

Abstract
Studies on the diversity of social wasps in agricultural environments represent 
an important step to identify ideal species to be used in biological pest control 
programs. There is a growing effort to recognize the diversity of these insects, 
but information on anthropized environments is still rare. This study focused on 
obtaining data on the diversity of social wasps in a predominantly agricultural 
area in Bambuí, Minas Gerais, Brazil, and identifying, through dominance, species 
with potential use in biological control studies. Sampling was conducted from July 
2012 to July 2014 with two type of wasps’ capture methods: attractive traps and 
active search. This research confirms that a well diversified environment, even 
if anthropized, is rich in social wasp species. In addition, the great number of 
collected species shows the importance of a long-term survey and the use of more 
than one method of capture. The high rate of collections of Polistes versicolor 
in a predominantly agricultural environment, coupled with other studies on this 
species as a predator of lepidopteran caterpillars, suggests the use of this species 
as a tool in biological control of pests.

Sociobiology
An international journal on social insects

GC Jacques1,2, MM Souza3, HJ Coelho1, LO Vicente1, LCP Silveira2

Article History

Edited by
Fernando Barbosa Noll, UNESP, Brazil 
Received                       29 December 2014 
Initial acceptance        08 March 2015 
Final acceptance          26 May 2015

Keywords 
Biodiversity, Polistes versicolor, Polistinae. 

Corresponding author
Gabriel de Castro Jacques
Departamento de Entomologia
Universidade Federal de Lavras 
37200-000, Lavras-MG, Brazil
E-Mail: gabriel.jacques@ifmg.edu.br

The survival of these social wasps depends on their 
success in creating new colonies (Dejean et al, 1998; Hunt, 2007). 
The choice for a nesting site depends on certain morphological 
characteristics, such as protection from rain and predators (e.g., 
ants and vertebrates), besides proximity to food resources and 
material for nest construction (Andena et al., 2009; Santos et al., 
2010; Souza et al., 2010; Souza et al. 2014a).

Disturbances caused by humans in natural 
environments are the main factors which may reduce their 
biodiversity (Samways, 2007). Social wasps act as pollinators 
(Suhs et al., 2009) and the extinction of a pollinator can 
cause loss of plant species and trigger a “cascade of linked 
extinctions” (Myers, 1986). Some Hymenoptera species are 
sensitive to variations of abiotic conditions (light, temperature 
and humidity), which may be related to changes in the level 
of environment degradation, thus representing potential 
environmental indicators (Souza et al., 2010).
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Biological inventories are the first step for the 
development of preservation studies, since it is essential to 
know first of all which resources are available in a particular 
area (Elpino-Campos et al., 2007). Social wasps are easily 
sampled because they forage and return to a core area (nest). 
The survey and identification of these insects, especially in 
predominantly agricultural environments, are the first steps 
to identify ideal species to use in biological control of pests 
programs (Prezoto et al., 2006).  

Several studies have been developed on the diversity 
of species of social wasps in Brazil, however, most of them 
focused only natural environments (Silveira, 2002; Silva-Pereira 
& Santos, 2006; Souza & Prezoto, 2006; Elpino-Campos et al., 
2007; Santos et al. 2007; Silveira et al., 2008; Gomes & Noll, 
2009; Silva & Silveira, 2009; Santos et al., 2009; Souza et 
al., 2010; Bonfim & Antonialli Junior, 2012; Simões et al., 
2012; Souza et al., 2012; Grandinete & Noll, 2013; Locher 
et al. 2014; Souza et al., 2014a, 2014b). Therefore, the fauna 
of wasps in anthropized environments is still poorly known 
(Jacques et al., 2012). The objective of this study was to 
obtain data on the diversity of social wasps in a predominantly 
agricultural area, Instituto Federal de Educação, Ciências e 
Tecnologia de Minas Gerais (IFMG), Campus Bambuí, Minas 
Gerais, Brazil, and to identify, through dominance, species 
with potential for use in biological control studies. 

Material and Methods

This research was conducted at the Instituto Federal 
de Educação, Ciência e Tecnologia de Minas Gerais (IFMG), 
campus Bambuí, Minas Gerais, Brazil. The campus has a 
total area of 328 ha, with one anthropic site, but very diverse, 
with a predominance of buildings and agricultural areas. An 
area with 175 hectares is used for agricultural crops (corn, 
beans, sugar cane, orange, banana, coffee and vegetables) 
and pastures, and 34 acres of buildings, most being close to 
the cultivated areas. Sampling was conducted in agricultural 
environments from July 2012 to July 2014 with two types of 
sampling techniques: attractive traps and active search. 

The traps were made with two-liter plastic soft-drink 
bottles, with three triangular lateral openings (2 x 2 x 2 cm) 
at a 10 cm distance from the base (Souza & Prezoto, 2006). 
Substances used to attract insects were: 1- natural passion fruit 
juice (Passiflora edulis f. flavicarpa Deg. - Passifloraceae) 
prepared with 1 kg of fruit blended with 250g granulated 
sugar plus two liters of water; 2- sardine broth (Sardinella 
brasiliensis Steindachner 1789), which included two cans of 
sardines plus two liters of water; 3- pure honey; 4 - sugarcane 
molasses diluted to 50%. 

Five bottles with 150 ml attractive substance for each 
type of bait, were assembled in eight dates, with total for forty 
bottles per attractive substance type (160 traps in total). These 
traps were set up next to the cultivars at the IFMG campus, 
at a 1.5 m height above the ground. The traps were active for 

seven days. After that time, the wasps collected were removed 
and preserved in 70% alcohol for later identification. 

Active searches were conducted throughout the 
agricultural area of the campus Bambuí at the IFMG. Trunks 
of trees and other natural cavities, broad-leaved vegetation, 
flowers and edifications were surveyed and the wasps were 
collected with the aid of entomological nets (Souza & Prezoto, 
2006; Elpino-Campos et al., 2007).

Species collected were identified using entomological 
keys (Richards, 1978; Carpenter, 2004). Diversity was 
calculated by the Shannon-Wiener (H‘) index, and the 
dominance by the Berger-Parker index (DPB), through the 
DivEs program - Diversity of Species v3.0.3, in the base 10 
logarithmic (Rodrigues, 2014). 

Results and Discussion

Five hundred and twenty-seven social wasps of 8 genus 
and 29 species were collected, with a total diversity index of 
1.7406 (Table 1). This great richness of species, compared 
with that observed by other authors (Table 2), is explained by 
the fact that many species of social wasps present high level 
of synanthropism (Fowler, 1983; Michulleti et al, 2013).

The study area has a very diverse environment, which 
may help explain the large number of species collected, since 
environments that are structurally more heterogeneous and 
complex may favor the coexistence of a larger number of 
species due to the greater availability of microhabitats, greater 
protection against predators and greater disposal and diversity 
of food resources and substrate for nidification (Santos et al, 
2007; Souza et al, 2012). 

There was high dominance (Dpb= 0.2789) of few 
species. Polistes versicolor (Olivier, 1791) presented the 
greater rate of total frequency (36.81%), it has been collected 
194 times. It also had the higher frequency in capture by 
attractive traps (34.35%) and active search (47.47%). Such 
occurrence may be explained by the fact that there are P. 
versicolor nests in both urban buildings and vegetation 
(Oliveira et al., 2010; Torres et al., 2014a), which makes it 
easy to be found.

Wasps of Polistes are excellent predators of agricultural 
pests, especially caterpillars of Lepidoptera (Prezoto et al., 
2006; Elisei et al., 2010; Souza et al., 2013). Thus, the agrarian 
environment of the campus may have provided a favorable 
environment for P. versicolor, because the caterpillars present 
in different agricultural areas are the main feed of immature 
insects that develop in the colony (Raveret-Richter, 2000). In 
120 hours of observation, 315 returns of P. versicolor foragers 
included preys, mostly lepidopteran caterpillars (Elisei et 
al., 2010). Eighty-nine preys (95% of Lepidoptera) were 
captured by this species in Juiz de Fora, MG (Prezoto et al., 
2006). The predatory activity of this wasp was also studied 
on Chlosyne lacinia saundersii (Doubleday & Hewitson, 
1849) (Lepidoptera: Nymphalidae) (Campos-Farinha & 
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 Active search Traps      
Total

 
Species

Abundance Frequency 
relative (%) Abundance Frequency  

relative (%) Abundance Frequency 
relative (%)

1 Agelaia centralis (Cameron, 1907) 1 1.01% 127 29.67% 128 24.29%

2 Agelaia multipicta (Haliday, 1836) 1 1.01% 47 10.98% 48 9.11%

3 Apoica gelida Van der Vecht, 1973 0 0.00% 2 0.47% 2 0.38%

4 Brachygastra lecheguana (Latreille, 1824) 1 1.01% 2 0.47% 3 0.57%

5 Mischocyttarus bahiae Richards, 1949 1 1.01% 0 0.00% 1 0.19%

6 Mischocyttarus cassununga (R. Von. Ihering, 
1903) 2 2.02% 3 0.70% 5 0.95%

7 Mischocyttarus cerberus (Richards, 1940) 1 1.01% 1 0.23% 2 0.38%

8 Mischocyttarus drewseni Sausurre, 1857 2 2.02% 2 0.47% 4 0.76%

9 Mischocyttarus ignotus Zikán, 1949 3 3.03% 0 0.00% 3 0.57%

10 Mischocyttarus latior (Fox, 1898) 1 1.01% 0 0.00% 1 0.19%

11 Mischocyttarus matogrossensis Zikán, 1935 1 1.01% 0 0.00% 1 0.19%

12 Mischocyttarus nomurae Richards, 1978 1 1.01% 0 0.00% 1 0.19%

13 Mischocyttarus paraguayensis Zikán, 1935 6 6.06% 0 0.00% 6 1.14%

14 Mischocyttarus rotundicolis (Cameron, 1912) 12 12.12% 1 0.23% 13 2.47%

15 Polistes actaeon Haliday, 1836 1 1.01% 0 0.00% 1 0.19%

16 Polistes satan Bequaert, 1940 3 3.03% 8 1.87% 11 2.09%

17 Polistes simillimus Zikán, 1951 2 2.02% 21 4.91% 23 4.36%

18 Polistes versicolor (Olivier, 1971) 47 47.47% 147 34.35% 194 36.81%

19 Polybia bifasciata Saussure, 1854 1 1.01% 0 0.00% 1 0.19%

20 Polybia chrysothorax (Lichtenstein, 1796) 1 1.01% 12 2.80% 13 2.47%

21 Polybia erythrothorax (Richards, 1978) 2 2.02% 0 0.00% 2 0.38%

22 Polybia ignobilis (Haliday, 1836) 0 0.00% 25 5.84% 25 4.74%

23 Polybia jurinei Saussure, 1854 0 0.00% 18 4.21% 18 3.42%

24 Polybia occidentalis (Olivier, 1971) 2 2.02% 2 0.47% 4 0.76%

25 Polybia paulista (R. Von. Ihering, 1896) 4 4.04% 0 0.00% 4 0.76%

26 Polybia rejecta (Fabricius, 1978) 1 1.01% 0 0.00% 1 0.19%

27 Polybia sericea (Olivier, 1971) 0 0.00% 10 2.34% 10 1.90%

28 Protopobybia sedula (Saussure, 1854) 1 1.01% 0 0.00% 1 0.19%

29 Synoeca cyanea (Fabricius, 1775)                                                                      1 1.01% 0 0.00% 1 0.19%

Total of individuals     99 428 527

Richness of species (S`)     25 16 29

Shannon-Wiener (H`) Index     0,9402 0,8004 1,7406

Berger-Parker (Dpb) Index     0,4747  0,3435  0,2789  

Table 1. Richness, diversity and dominance of social wasp species collected at the Instituto Federal de Educação, Ciência e 
Tecnologia de Minas Gerais (IFMG), Campus Bambuí, Minas Gerais, Brazil. September, 2014. 
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Pinto, 1996) and on Heraclides anchysiades capys (Hübner, 
1809) (Lepidoptera: Papilionidae) (Marques, 1996, 2005). 
Moreover, the presence of wasps of the genus Polistes in 
different cultures is associated with reduced damage caused by 
pests on cotton (Kirkton, 1970), tobacco (Lawson et al., 1961), 
cabbage (Gould & Jeanne, 1984), coffee (Gravena, 1983) and 
corn (Prezoto & Machado, 1999), showing the importance of 
this genus for studies on the biological control of pests.

 The most collected genus was Mischocyttarus De 
Saussure, 1853, with 10 species, and Mischocyttarus bahiae 
Richards, 1949 was first recorded for the state of Minas 
Gerais, which shows the importance of surveys on social wasp 
richness and diversity. Nests of Mischocyttarus are easily 
found in edifications, making it easy to locate it (Alvarenga 
et al., 2010). Moreover, this genus consists of the largest 
group of social wasps, with 245 species of eleven subgenera, 
which added to fact that only a few have been studied for 
richness and diversity, increases the chance of unpublished 
records (Cooper, 1998; Silveira, 2008).

 Of the 28 species found, 25 were located in their 
colonies. This was due to the long period of data collection, 
which is important, because collection must be carried out in 
the warmer and wetter periods of the year, considering that 
there is a positive correlation between these abiotic factors 
and the number of species and colonies (Souza et al., 2014a). 
This is due to a greater availability of nesting sites, protection 
from predators and increased availability and diversity of 
food resources on those periods (Prezoto et al., 2006; Elpino-
Campos et al., 2007).

The methodology of active search, considering the 
richness of the collected species, was more effective than the 
use of traps (Table 1), whereas sixteen species were collected 
solely through this method. This has also been observed in 
other works (Silveira, 2002; Souza & Prezoto, 2006; Elpino-
Campos et al., 2007; Jacques et al., 2012; Loucher et al., 
2014; Souza et al., 2014b). 

Four species, Apoica gelida Van der Vecht, 1973, 
Polybia ignobilis (Haliday, 1836), Polybia jurinei Saussure, 
1854 and Polybia sericea (Olivier, 1971), were collected 
solely through traps. This may be related to the fact that 
social species have the habit of nesting in one place and 
feeding in another (Pereira & Santos, 2006). Furthermore, 
the genus Apoica Lepeletier, 1836 are generally captured 
by traps, because they mainly forage at night (Hunt et al., 
1995; Pickett & Wenzel, 2007), making it less likely to 
be captured by active search during the day. These results 
demonstrate the importance of using more than one method 
to record the highest possible number of wasp species 
(Jacques et al., 2012). 

This work confirms that a well-diversified 
environment, even if anthropized, such as the Campus 
Bambuí of the Instituto Federal de Educação, Ciência e 
Tecnologia de Minas Gerais (IFMG), Brazil, includes a rich 
amount of species of social wasps. In addition, the great 
number of collected species, shows the importance of a 
long-term survey and the use of more than one method of 
collection. 

The high rate of collections of Polistes versicolor 
in a predominantly agricultural environment, coupled with 
other studies on this species as a predator of lepidopteran 
caterpillars, suggests the use of this species as a tool in the 
biological control of pests. 

Researches
Number of 

species

Silveira, 2002 (Amazon Rainforest) 79

Silva & Silveira, 2009 (Amazon Rainforest) 65

Souza et al., 2014a (Cerrado) 38

Souza et al., 2012 (Atlantic Forest) 38 

Souza & Prezoto, 2006 (Cerrado and Semidecidual Forest) 38

Souza et al., 2010 (Riparian) 36

Simões et al., 2012 (Cerrado) 32

Locher et al., 2014 (Riparian Vegetation) 31

*Present work (Agricultural Environment) 29

Elpino-Campos et al., 2007 (Cerrado) 29

Souza et al., 2014b (Riparian) 28

Jacques et al., 2012 (Anthropized environment) 26

Grandinete & Noll, 2013 (Cerrado) 22

Santos et al., 2009 (Cerrado) 19

Bonfim & Antonialli Junior, 2012 (Riparian Vegetation) 18

Santos et al., 2007 (Atlantic Forest) 18

Santos et al., 2007 (Restinga Vegetation) 16

Silva-Pereira & Santos, 2006 (Campos Rupestres) 11

Arab et al., 2010 (Atlantic Forest) 10

Santos et al., 2007 (Mangrove) 8

Gomes & Noll, 2009 (Semidecidual Forest) 7

Table 2. Comparison between the total number of species in this 
research work (*) and other surveys in the literature.

Agelaia centralis (Cameron, 1907) and Agelaia 
multipicta (Haliday, 1836) also showed high frequency in 
the community in collections using attractive traps (29.67% 
and 10.98%, respectively). Some species of genus Agelaia 
Lepeletier, 1836 can build colonies with a population 
estimated in up to a million of adults (Zucchi et al., 1995), 
which means a greater ability of foraging by a greater amount 
of wasps and increased chances of finding specimen of this 
group (Hunt et al., 2001). Furthermore, these wasps have a 
scavenger habit, especially being collected by the attractive 
sardine broth, which is used as an additional source of protein 
for their larvae (Prezoto & Souza, 2006). The high prevalence 
of this genus was also reported in different ecossystems in 
Brazil (Gomes & Noll, 2009; Arab et al., 2010; Grandinete & 
Noll, 2013; Locher et al., 2014).
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