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Abstract: Most pest termites in urban areas in Brazil are exotic species, but native species 
are becoming an increasing problem. This study aimed to identify termite species infesting 
trees and houses in urban areas of Campos dos Goytacazes, in the north of Rio de Janeiro 
State. Trees in the streets of sixteen neighborhoods were inspected for termites. Inspections 
and interviews were also conducted to verify the occurrence of termites in houses. Termites 
were recorded in 17 % of the 1,307 trees surveyed. Coptotermes gestroi was the most frequent 
species (51 % of infested trees), Nasutitermes corniger and Microcerotermes strunckii were 
present in 38 % and 14 % of infested trees, respectively, and Microcerotermes arboreus was 
the least common (1 %). Different termite species coexisted in 14 % of the infested trees (n 
= 31). Termite infestations were recorded in 26 % of the surveyed households (n = 1,020). 
Four species were identified as causing damage: Cryptotermes brevis, C. gestroi, N. corniger, 
and M. strunckii. The most common species was C. brevis, affecting 133 residences (51 %). 
C. gestroi and N. corniger were less frequent, but they were responsible for more structural 
damage than C. brevis, which mainly attacked furniture. 

Keywords: Urban pest, Neotropical Region, infestation, Kalotermitidae, Rhinotermitidae, 
Termitidae.

Resumen: La mayoría de las termitas plagas de área urbana en Brasil son especies exóticas, 
pero algunas especies nativas también están comenzando a representar un problema creciente. 
Este estudio tuvo como objetivo identificar las especies de termitas que infestan árboles y casas 
en la ciudad de Campos dos Goytacazes, en el norte del estado de Río de Janeiro. Los árboles 
de calles de dieciséis vecindarios fueron inspeccionados y los ataques por termitas fueron 
registrados. También se realizaron entrevistas con propietarios de residencias de los mismos 
vecindarios y sus domicilios fueron inspeccionados para verificar la ocurrencia de ataque de 
termitas. Las termitas fueron registradas en 17 % de los 1.307 árboles inspeccionados. La 
especie más frecuente fue Coptotermes gestroi (51 % de los árboles infestados), Nasutitermes 
corniger y Microcerotermes strunckii fueron especies de ocurrencia intermedia (38 % y 14 %, 
respectivamente) y Microcerotermes arboreus (1 %) fue la menos común. Las infestaciones 
de árboles por más de una especie ocurrieron en 14 % de los casos (n = 31). Las infestaciones 
de termitas también se presentaron en 26 % de las residencias inspeccionadas (n = 1.020). Las 
cuatro especies que causaron daños en domicilios fueron Cryptotermes brevis, C. gestroi, N. 
corniger y M. strunckii. La especie más común, encontrada en 133 residencias, fue C. brevis 
(51 %). C. gestroi y N. corniger pueden ser consideradas especies secundarias en términos de 
la presencia en las residencias pero fueron responsables por más daños estructurales que C. 
brevis que atacó principalmente el mobiliario. 

Palabras clave: Plaga urbana, Región Neotropical, infestación, Kalotermitidae, 
Rhinotermitidae, Termitidae.

Introduction

Termites occur in both temperate and tropical areas between 52ºN and 45ºS (Lee 
and Wood 1971; Fontes and Monteiro 1998). These insects include over 3,158 
described species distributed in nine families: Mastotermitidae, Archotermopsidae, 
Hodotermitidae, Stolotermitidae, Ka lo termitidae, Stylotermitidae, Rhinotermitidae, 
Serritermitidae, and Termitidae (Krishna et al. 2013; Constantino 2016). About 
534 species have been recorded in Brazil, of four families: Kalotermitidae, 
Rhinotermitidae, Serritermitidae, and Termitidae (Constantino 2005). However, this 
statement probably underestimates the real diversity, given that species surveys have 
not been conducted in many regions of the country (Constantino 1998; 2002; 2019).
 The staple food of termites is wood pulp, though the pulp source varies according 
to the species (Vasconcellos 1999). Most species feed on wood in various stages of 
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decomposition, but others feed on humus, lichens, herbivore 
feces, or fungi grown inside the termite nests (Medeiros 2004; 
Lima and Costa-Leonardo 2007).
 Termites play an important ecological role in natural 
ecosystems by decomposing organic matter, promoting 
nutrient cycling, and increasing soil porosity and aeration 
(Adamson 1943; Lafage and Nutting 1978; Sands and Wood 
1978). Changes in soil texture and profile may also help to 
increase the organic matter content (Lee and Wood 1971; 
Costa-Leonardo 2002). On the other hand, in urban areas 
termites can cause significant damage. Increasing urbanization 
has encroached on areas of agricultural or natural vegetation, 
resulting in gradual or sudden transformation of termite 
habitats (Albuquerque et al. 2012). Such changes sometimes 
may result in the eradication of native termite species, whilst 
favoring the introduction or dispersal of exotic synanthropic 
species, which progressively cause greater impact in those 
new environmental contexts with abundant resources and low 
number of natural enemies (Milano 1998; Milano and Fontes 
2002a; Vasconcellos et al. 2005). Implanted trees play a vital 
role in the new urban landscape improving the well-being of 
city inhabitants, and contribute to reductions in air and noise 
pollution (Milano 1988). However, trees can also provide 
shelter and food for termites (Fontes 1995; 1998).
 The number of termite species considered to be urban 
pests is relatively small, but they cause enormous damage 
(Fontes 1995; Amaral 2002). Most termite pests in urban 
areas in southeastern Brazil are members of the families the 
Kalotermitidae and Rhinotermitidae (Eleotério and Berti-
Filho, 2000; Milano and Fontes 2002a), but in other regions 
of Brazil, arboreal termites from the family Termitidae can 
also cause significant economic losses (Costa-Leonardo et al. 
2007; Albuquerque et al. 2012). Eighteen termite species are 
considered urban pests in Brazil (Constantino 2005). These 
termites can attack furniture and the wooden structures of 
urban buildings, which have usually not undergone preventive 
treatments (Amaral 2002). The annual economic damages 
caused by termites in urban areas of the city of São Paulo, 
Brazil, can reach between US$ 10 and 20 million (Milano and 
Fontes 2002a).
 Campos dos Goytacazes is a city in southeastern Brazil in a 
predominantly agricultural region, with large areas dedicated 
to sugarcane cultivation or livestock. Over the last decade, 
the city has undergone urban growth as a result of economic 
changes associated with the expansion of activities related 
to oil exploration. In this study, there were identified the 
termitofauna associated with trees and residential buildings 
of the city.

Materials and methods

Termites were sampled in the urban area of the city of 
Campos dos Goytacazes, Rio de Janeiro, Brazil (21º45’16”S, 
41º19’28”W). The city has an area of 4,826 km2 and a 
population of about 480,000 inhabitants. The climate is hot 
and humid and the average temperature is 25.2 °C (Mendonça 
et al. 2007).
 The survey was carried out in 16 of the city’s 30 
neighborhoods. The neigborhoods were randomly chosen 
in the map of the Municipal Planning of Campos dos 
Goytacazes: Parque Fazendinha, Parque Rosário, Turfe, 
Parque Tamandaré, Parque Avenida Pelinca, Parque São 
Benedito, Parque Flamboyant II, Parque Tarcísio Miranda, 

IPS, Parque São Pedro, Centro, and Parque Riachuelo.
 Eight streets in each neighborhood were randomly 
selected. A 200 m section with at least 20 trees along the 
sidewalk was sampled for each street. The trees were inspected 
to determine if termites were attacking or nesting in them. In 
addition, twelve houses on the selected area were inspected: 
the external area (trees, fences, walls, and other structures 
that could serve as shelter to termites) and the internal area 
(furniture, wood from the roof, doors, windows and frames) 
were examined for signs of termite infestation. The specimens 
collected were stored in 80 % alcohol and identified with the 
aid of identification keys and reviews (Fontes 1982; 1985; 
Constantino 1998; 1999; 2002; Ferraz 2000). Samples were 
deposited in the Entomological Collection of the Entomology 
and Phytopathology Department of the Federal Rural 
University of Rio de Janeiro (UFRRJ).
 The proportions of trees and buildings infested with 
different termite species were compared using χ2 tests. 
Differences were considered significant when the probability 
level was higher than 5 % divided by the total number of 
comparisons made (e.g. if five species were compared, the 
results were considered significant when the probability was 
< 5 % /4, i.e. < 1.25 %) (McDonald 2008).

Results

Termites were found in 67 % (n = 91) of the sampled streets (n 
= 136) and 17 % (n = 228) of the surveyed trees (n = 1,307).
 Four species of termites were identified in the trees: 
Coptotermes gestroi (Wasmann, 1896) (Rhinotermitidae), 
Nasutitermes corniger (Motschulsky, 1855) (Termitidae), 
Microcerotermes strunckii (Sörensen, 1884) (Termitidae), and 
Microcerotermes arboreus (Emerson, 1925) (Termitidae). The 
most common species was C. gestroi (χ2 = 29.54; degrees of 
freedom [df] = 3, P < 0.001) recorded in 51 % of the infested 
trees, while M. arboreus was the least common (1 % of the 
infested trees) (Fig. 1).
 Different species of termites coexisted in the same tree in 
14 % of the samplings (n = 31). Coexistence in a same tree 
involved two species in 97 % of cases and three species in 
3 %. C. gestroi was present in all cases of coexistence. The 
most common association was C. gestroi–N. corniger (52 %), 
followed by C. gestroi–M. strunckii (45 %) and finally by C. 
gestroi–M. strunckii–M. arboreus (3 %) (χ2 = 46, 08; df = 2, P 
< 0.001).
 Termites infested 26 % of the 1,020 the homes inspected. 
Four species were found: C. brevis (Walker, 1853) 
(Kalotermitidae), C. gestroi, N. corniger and M. strunckii. 
C. brevis was the most common species, sampled in 51 
% of the residences (n = 133). C. gestroi, N. corniger and 
M. strunckii were sampled in 30 %, 21 % and 1 % of the 
dwellings, respectively (χ2 = 8.30; df = 3, P < 0.01, Fig. 2).
 Seven houses were infested with more than one species 
of termite: C. brevis–C. gestroi (n = 2), C. brevis–N. corniger 
(n = 2), C. gestroi–N. corniger (n = 2) and C. brevis–C. 
gestroi–N. corniger (n = 1) (χ2 = 5.81, df = 3, n.s.). 

Discussion

This study identified species of four genera of termites 
infesting trees and homes in the urban area of Campos dos 
Goytacazes, Rio de Janeiro. The subterranean termite C. 
gestroi and the arboreal termite N. corniger were the most 
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frequent species infesting trees, while the dry-wood termite 
C. brevis was the most common species attacking furniture in 
homes and M. strunckii was rarely found causing infestation.
The occurrence of the Asian termite C. gestroi on trees and 
residences in urban areas of Campos dos Goytacazes is the 
first record in the Northern Rio de Janeiro State. This fact 
corroborates the high dispersal ability and good adaptability 
of this species, which was introduced in the coastal cities 
of Rio de Janeiro and Santos in the early twentieth century 
(Araujo 1970) and dispersed to other inland districts in the 
southeastern region such Campinas, Rio Claro, Ribeirao Preto 
(Martins et al. 2010). The frequent occurrence of C. gestroi is 
likely to be related to its capacity to develop in warm, low-
lying areas with high rainfall and human habitation (Li et al. 
2013). These characteristics match those observed in Campos 
dos Goytacazes (Mendonça et al. 2007).
 The spread of urban areas seems to have favored increases 
in the densities of some native termite species. The destruction 
and replacement of natural vegetation, which provides termites 
with food and shelter, triggers an ecological imbalance in the 
ecosystem around cities (Cancello et al. 1998; Milano 1998). 
At the same time, the presence of native and other trees in new 
urban areas favored the proliferation or the nesting of these 
termites in the urban environment. The trees provide food and 
nesting sites, while building materials containing cellulose 
represent an increase in the supply of food (Bustamante and 
Martius 1998; Vasconcellos and Bandeira 2000; Vasconcellos 
et al. 2002). 
 The native arboreal termite N. corniger was the second most 
frequent species found in trees and residences in Campos dos 
Goytacazes. Decades ago, this species was mainly observed in 
natural or agricultural environments (Fontes and Milano 2002). 
However, the incidence of N. corniger in urban households has 
risen in recent years (Costa et al. 2009; Albuquerque et al. 2012; 
Mello et al. 2014) what indicates its increasing importance as 
an urban pest. A major reduction in the natural vegetation in 
urban-transition areas could be the main cause for increases in 
N. corniger populations in Recife city, capital of Pernambuco 
State in Brazilian northeastern region (Milano and Fontes 
2002b; Albuquerque et al. 2012). This termite was assigned 
as being more abundant in disturbed areas as in secondary 
forests (Bandeira et al. 2003; Vasconcellos et al. 2005), and the 

construction of polycalic and/or polygynic nests significantly 
increases the foraging area and reproductive capacity of each 
colony, allowing the termite to spread and colonize new habitats 
(Thorne 1982; Vasconcellos and Bandeira 2006), which may 
include urban areas.
 The arboreal species of Microcerotermes are abundant in 
natural areas of Brazil, and some have been reported attacking 
urban buildings in the Amazon, the Northeast region, and 
the coast of São Paulo in the southeast (Bandeira et al. 1998; 
Vasconcellos and Bandeira 2000; Costa- Leonardo et al. 
2007). In the natural habitat, these termites build nests on 
living trees from which they feed, and can also forage in 
nearby trees (Mill 1982; Torales 1998; Costa-Leonardo et 
al. 2007). In the urban area of Campos dos Goytacazes, M. 
strunckii was the third most common species found in trees. 
Previous studies reported that Microcerotermes species 
were opportunistic pests in transition areas adjacent to urban 
areas (Bandeira 1998; Bandeira et al. 1998; Vasconcellos 
et al. 2002) what suggests that they may be increasing in 
importance as urban pests, like N. corniger.
 The coexistence of different species of termites in the 
same tree is a challenge in terms of territoriality and obtaining 
of food resources. However, coexistences may occur among 
species of termites exhibiting different behaviors in terms of 
their preferred part of the tree for nesting and food preferences. 
Jones and Trosset (1991) reported that competition for nesting 
sites was more common than competition for food between 
sympatric species. However, when these resources are scarce, 
they will compete for food (Thorne and Haverty 1991).
 This may be the main reason preventing coexistence 
between arboreal species such as M. strunckii and N. 
corniger, which nest and forage in the same part of the 
tree. The termite C. gestroi was present in all the cases of 
coexistence reported in this study. This is probably due to 
the fact that this species nests inside the trunk or deep root 
area in the soil (Fontes 1998; Costa-Leonardo 2002; Milano 
and Fontes 2002a). 
 The dry-wood termite C. brevis was the main species 
causing residential infestations, often unnoticed by the 
homeowners because of the unobtrusive nature of their 
activity. This termite can be detected by its winged display, 
and the accumulation of fecal pellets. However, the colonies 

Figure 1. Percentage of infested trees (n = 228) by Coptotermes gestroi, 
Nasutitermes corniger, Microcerotermes strunckii and Microcerotermes 
arboreus in the streets of Campos dos Goytacazes, RJ (χ2 test, different 
letters indicate significant difference P < 0.05/4). 

Figure 2. Percentage of infested residences (n = 261) by Cryptotermes 
brevis, Coptotermes gestroi, Nasutitermes corniger and Microcerotermes 
strunckii in districts of Campos dos Goytacazes City, RJ (χ2 test, different 
letters indicate significant difference P < 0.05/4).
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develop slowly and may take many years to release winged 
individuals, while fecal pellets may not be obvious depending 
on the size of the colony (Ferreira 2008). Consequently, 
infestations may not appear until the damage is extensive 
(Bandeira et al. 1998; Eleotério and Berti-Filho 2000). This 
difficulty in detecting C. brevis infestations undoubtedly 
contributes to its spread and abundance in homes compared 
with other species of termites (Fontes 1995; Milano and 
Fontes 2002b). This termite mainly attacks furniture while 
attacks on structural timbers are largely caused by other 
species (Costa-Leonardo 2002).
 C. gestroi and N. corniger may be considered as secondary 
species in terms of their occurrence in residential buildings, 
but they can be responsible for more structural damage than 
C. brevis (Milano and Fontes 2002b). This is probably the 
result of a preference for the types of wood used in structural 
timbers (Gazal et al. 2010; 2012) or by the size of the colonies, 
since dry-wood termite colonies are small, with hundreds to 
a few thousand individuals (Nutting 1970; Ferreira 2008), 
while mature colonies of C. gestroi can exceed one million 
individuals (Costa-Leonardo et al. 2007). Similarly, N. 
corniger colonies can reach over 400,000 individuals (Thorne 
1982; Martius 1994; Vasconcellos et al. 2008).
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