
   

Acta Scientiarum. Agronomy

ISSN: 1679-9275

eduem@uem.br

Universidade Estadual de Maringá

Brasil

Lopes de Oliveira, Maria Inês; Brunet, Didier; Mitja, Danielle; dos Santos Cardoso, Wellington; Pólo

Benito, Norton; Guimarães, Maria de Fátima; Brossard, Michel

Incidence of epigeal nest-building termites in Brachiaria pastures in the Cerrado

Acta Scientiarum. Agronomy, vol. 33, núm. 1, enero-marzo, 2011, pp. 181-185

Universidade Estadual de Maringá

Maringá, Brasil

Available in: http://www.redalyc.org/articulo.oa?id=303026595015

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=3030
http://www.redalyc.org/articulo.oa?id=303026595015
http://www.redalyc.org/comocitar.oa?id=303026595015
http://www.redalyc.org/fasciculo.oa?id=3030&numero=26595
http://www.redalyc.org/articulo.oa?id=303026595015
http://www.redalyc.org/revista.oa?id=3030
http://www.redalyc.org


 DOI: 10.4025/actasciagron.v33i1.7075 

Acta Scientiarum. Agronomy Maringá, v. 33, n. 1, p. 181-185, 2011 

Incidence of epigeal nest-building termites in Brachiaria pastures in 
the Cerrado 

Maria Inês Lopes de Oliveira1, Didier Brunet2, Danielle Mitja2, Wellington dos Santos 
Cardoso3, Norton Pólo Benito4, Maria de Fátima Guimarães5 and Michel Brossard2* 

1Programa de Pós-graduação em Agronomia, Universidade Estadual de Londrina, Londrina, Paraná, Brazil. 2Institut de 
Recherche pour le Développement, Unité Eco&Sols, BP 64501, 34394, Montpellier cedex 5, France. 3Faculdade da Terra de 
Brasília, Brasília, Distrito Federal, Brazil. 4Núcleo Temático de Segurança Biológica, Embrapa Recursos Genéticos e 
Biotecnologia, Brasília, Distrito Federal, Brazil. 5Departamento de Agronomia, Centro de Ciências Agrárias, Universidade 
Estadual de Londrina, Londrina, Paraná, Brazil. *Author for correspondence. E-mail: michel.brossard@ird.fr 

ABSTRACT. This study aimed to determine the number of termite epigeal nests and estimate 
the soil turning capacity of termites in cultivated pasture environments and in a native vegetation 
area. Surveys were conducted in four areas: three pasture areas and a Cerrado area, measuring     
5 ha each. For each nest, the height, the perimeter and diameter at the base were measured. The 
volume of each mound was calculated. Turned soil was determined by randomly sampling       
30 termite mounds in a pasture area for bulk density determinations. The mean number of 
termite mounds per ha was 408; the highest number of termite nests (672 per ha) was found in 
the 10-year-old pasture. In terms of termite mound density, there was no difference between the 
Cerrado, 3-year-old pasture, and 3-year-old intercropped pasture treatments. The total area 
occupied by termite nests ranged from 0.4 to 1.0%. The mean bulk density of the nest materials 
was 1.05 g cm-3. The total nests volume ranged from 4 to 11 m3 ha-1. The total mass of the soil 
turned by the termites ranged from 3.4 to 13.4 ton. ha-1. 
Keywords: turned soil volume, termite, soil macrofauna. 

RESUMO. Incidência de térmitas de ninhos epígeos em pastagens de Brachiaria no 
Cerrado. O presente trabalho teve como objetivo determinar o número de ninhos epígeos e 
estimar a capacidade de revolvimento do solo pelos térmitas em ambientes de pastagens 
cultivadas e uma área nativa de Cerrado. Foram feitos levantamentos em quatro áreas, sendo três 
de pastagem e uma de Cerrado com 5 ha cada. Para cada ninho, foram mensurados a altura, o 
perímetro basal e diâmetro na base. Foi calculado o volume de cada montículo. Para determinar a 
densidade do solo mobilizado foi feita amostragem ao acaso em ninhos epígeos numa área de 
pastagem. O número médio de ninhos epígeos por ha foi de 408, o maior número de cupinzeiros 
está na pastagem dez anos (672 ninhos). Em termos de densidade média de ninhos epígeos não 
houve diferença entre os tratamentos: Cerrado, pastagem três anos e pastagem consorciada três 
anos. A área total ocupada pelos ninhos epígeos variou de 0,4 a 1 %. A densidade do solo 
mobilizado pelos térmitas foi de 1,05 g cm-3. O volume total de solo mobilizado variou de 4 a 11 
m3 ha-1. A massa total de solo mobilizado pelos térmitas foi de 3,4 to 13,4 t ha-1. 
Palavras-chave: volume de solo mobilizado, cupim, macrofauna do solo. 

Introduction 

The Brazilian Cerrado covers an area of 204.7 
million hectares (ADÁMOLI et al., 1986). In this area, 
cultivated pastures represent 49.5 million ha (SANO et 
al., 2000), of which over 34 million show a loss of 
productivity (KLUTHCOUSKI et al., 1999). Studies 
have demonstrated that modifications in the soil’s 
productive functions directly affect the soil macrofauna 
and that these organisms respond to many anthropic 
interventions made to the environment (LAVELLE; 
SPAIN, 2001). Termites play an important role in the 
soil macrofauna. 

Termite ecology, particularly spatial distribution 
aspects and their relationship with environmental 

factors, have been the object of many investigations, 
most of them in Africa, Australia, and United States 
(ABE et al., 2000; BACHELIER, 1978). The soil 
macrofauna inventories of the Brazilian Cerrado 
indicate dominance by termites, both in density and 
biomass (BENITO et al., 2004; CONSTANTINO, 
2005; DIAS et al., 1997). Termites build biogenic 
structures (galleries, nests and chambers), thus 
changing the physical properties of the soils they 
inhabit (BACHELIER, 1978). By means of their 
mechanical actions into the soil, they contribute, by 
the formation of stable aggregates, to the protection 
of the organic matter against a fast mineralization 
(DECÄENS et al., 2003; LAVELLE; SPAIN, 2001). 
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There has been great concern in Brazil on the part 
of farmers with regard to the high incidence of 
"mound termites" (cupins de montículo) in pastures, that 
is, species whose colonies build epigeal nests in the soil. 
A substantial part of geophagous termites build their 
colonies inside the soil. Nevertheless, although a 
pasture dotted with mounds causes great visual impact, 
the area occupied by nests, considering a mean area of 
0.5 m2 per mound, with a density of 200 termite 
mounds per ha, would decrease the pasture area just by 
1% (EMBRAPA, 1996). 

Although the edaphic macrofauna is relevant for 
ecosystems to function properly, few studies have 
been conducted to evaluate the effects of 
management practices on the soil macrofauna, 
especially in Cerrado soils. This study aimed to 
determine the number of epigeal nests and assess the 
soil turning capacity of termites in cultivated pasture 
environments and in a native vegetation area. 

Material and methods  

The study was carried out in a farm at 1000 m 
a.s.l. on the Brazilian central Plateau (15° 14’ S, 47° 
42’ W) in Goiás State. The climate is sub-humid 
tropical (mean annual temperature of 23ºC) with a 
rainy season from September to April (mean annual 
precipitation of 1170 mm). Dry and hot spells, 
lasting from 5 to 15 days, may occur during this 
season. The drought period lasts around 4 to 6 
months. The soil is a homogeneous dark red, clayey 
Ferralsol, Latossolo Vermelho according the 
Brazilian classification (EMBRAPA 2006) 
containing 650 to 750 g kg-1 clay, with an acid pH 
(between 4 and 5). 

Four areas measuring 5 ha each were selected, three 
under pasture and one under native Cerradão: i) 
Cerradão, ii) “past 3” (Brachiaria brizantha pasture, 
renovated three years earlier), iii) “paststy 3” (Brachiaria 
brizantha pasture intercropped with Stylosanthes 
guianensis var. vulgaris, cv Mineirão, renovated three 
years earlier), and iv) “past 10” (10-year-old Brachiaria 
brizantha pasture, established after deforesting a native 
forest savanna area). The “past 3” and “paststy 3” areas 
are parcels resulting from the renovation of a 7-year-
old low productivity pasture. They were renovated 
using a heavy harrow at a depth of 15 cm; the Brachiaria 
grass was not reseeded and developed from the soil 
seed bank and the preexisting roots. A fertilization of 
90 kg ha-1 P2O5 as Gafsa phosphate and 74 kg ha-1 sulfur 
as flower of sulfur was applied. The pastures were 
managed by adjusting the grazing pressure according to 
forage availability. The soil macrofauna was initially 
characterized in these areas (BENITO et al., 2004). 

Within each area, four plots of 1000 m2 were 
delimited to evaluate the incidence of the termite 
mounds on the pastures. The height, perimeter, 
largest diameter and smallest diameter at the base of 
each mound were measured with a measuring tape. 
The basal area was obtained by the mean between 
the largest and the smallest diameter, via the formula 
used to calculate the area of the ellipse, b*a*A  , 
where “a” is half of the largest diameter and “b” is 
half of the smallest diameter. In order to estimate 
turned soil density, cube-shaped samples were taken 
at random with a hoe and a handsaw, from 28 
termite mounds in the “past 10” area, and their 
volumes were then calculated. The samples were 
weighed and oven-dried at 105ºC during 72h, and 
then weighed again after drying. Turned soil volume 
was calculated using the equation h*R*3/1V 2 , 
where R (m) is mound radius and h (m) is mound 
height. 

Soldiers from 30 epigeal nests were sampled in 
the older pasture to determine genera found, since a 
nest may contain more than one species, in addition 
to the species that built the nest. 

The data were compared inside each class by 
Kruskal-Wallis test, Dunn test was processed using 
Bioestat (AYRES et al. 2007) 

Results and discussion 

Termites genera 

Twelve Isoptera morphospecies were found 
within 11 genera, most of them of the Subfamily 
Nasutitermitinae: Cornitermes sp.1, Labiotermes sp.1, 
Procornitermes sp.1, Procornitermes sp.2, Armitermes 
sp.1, Cyranotermes sp.1, Embiratermes sp.1, 
Nasutitermes sp.1, Syntermes sp.1, and Curvitermes sp.1 
and subfamily Termitinae: Orthognatotermes sp.1, 
Spinitermes sp.1. 

Epigeal nest density 

In this study, the number of termite nests ranged 
from 195 to 672 ha-1 (Figure 1). This result is similar 
to those found by Kaschuk et al. (2006), who 
obtained 270 to 518 termite nests in five areas, of 
Cambisol and Nitisol. The “past 10” had the highest 
number of termite nests, 672 ha-1, differing from the 
other areas. The number of termite nests did not 
differ between the renovated pastures and the 
Cerradão. According to Constantino (2005), this is 
related to pasture age, pasture management and the 
fact that termites are able to digest cellulose, the 
food being more abundantly supplied in older 
pastures. Another important aspect to be taken into 
consideration is pasture age at evaluation time. It can 
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be observed that the older the pasture, the greater 
the number of termite nests per ha. 
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Figure 1. Total number of termite mounds per ha in soils under 
Brachiaria pastures and in the Cerradão area (values followed by the 
same letter are not significantly different at p < 0.05, Dunn test). 

Area occupied by epigeal nests 

The “Past 10” had the smallest mean basal area 
occupied by each mound (Table 1), although this 
area showed a high number of mounds. There were 
no differences between the Cerradão, “Past 3”, and 
“Paststy 3” areas. 

One of the concerns regarding the number of 
mounds is a potential reduction in the usable area of 
pastures Fernandes et al. (1998) pointed out that 
pastures could be considered to be degraded due to 
the presence of termite mounds in the area. 
However, according to Czepak et al. (2003), there is 
no proof of damage caused by termite mounds in 
pastures, and a high number of termite nests may 
not be associated with significant reductions in 
grazing areas. 

Cosenza and Carvalho (1974) stated that in some 
pastures with infestations of about 160 termite nests 
per ha, there were no reductions in pasture yield, 
quality or plant cover when compared with non-
infested areas. 

In this study, it was observed that the total area 
occupied by termite nests ranged from 0.4 to 1% 
(Table 1), which does not correspond to a 
considerable area loss to the point of hampering 
pasture development. The need must be pointed out 
for adequate management that contemplates a 
balance between the quantity of termite mounds and 
the pasture. 

The epigeal nest density per sampled area and 
the mean area of each nest define the total area 
occupied per ha. It is known that the number of 
epigeal nests tends to increase in areas that are not 
adequately managed. Therefore, older pastures will 
tend to present higher infestation levels, as observed 
in Figure 1. The main limiting factor for the 
development of those species will be the available 
forage supplied by the pasture. 

Table 1. Number of termite mounds per area according their height, 
area, volume and mass (in each row, means followed by the same 
letter are not significantly different at p < 0.05, Dunn test). 

 Cerradão Past10 Past3 Paststy3 
Total number of mounds 
per area (n/4000 m2) 78 270 130 134 
Height (m)     
 0.15 30 a 212 a 52 bc 62 b 
0.15 - 0.83 48 a 58 a 78 a 72 a 
Basal Area (m2)     
 0.25 55 c 240 a 81 bc 103 b 
0.25 - 0.5 11 b 15 b 39 a 22 ab 
> 0.5 12 a 15 a 10 a 9 a 
Area (%) per ha  0.4 0.7 0.8 1.0 
Volume (m3)     
 0.015 53 c 238 a 70 bc 95 b 
0.015 - 0.125 22 b 27 b 55 a 36 ab 
> 0.125 3 a 5 a 5 a 3a 
Mass (kg)     
 15 53 c 238 a 69 bc 95 b 
15 - 125 21 b 26 b 55 a 36 ab 
> 125 4 a 6 a 6 a 3 a 

Height of mounds 

Several nests up to one meter in height were 
found in the studied areas. The tallest termite nests 
were found in the Cerrado area (0.5 - 1 m tall), 
without difference between “past 3” and “paststy 3”; 
however, a higher number of termite nests was 
observed in the “past 10” treatment, with heights 
between 0 and 0.1 m (Table 1). The smaller height 
could be related to pasture age (10 years); during 
this time, the species evolve and the colonies 
abandon their nests, which gradually break up by the 
effect of erosion, with an important role played by 
cattle trampling. 

Turned soil mass and volume 

The termites transport soil particles from different 
depths to the surface and deposit them in mounds, 
forming the epigeal nests. With a mean bulk density 
of 1.05 g cm-3, the mass of the soil turned by the 
termites ranged from 3.4 to 13.4 ton. ha-1 which 
corresponds to a volume from 4 to 11 m3 ha-1 
(Figure 2). We can consider that a part of these 
masses are over estimated, because many species 
constructed with organic matter the central part of the 
nests. These data do not corroborate the results of 
Kaschuk et al. (2006), who found higher turned soil 
volume values, ranging from 8.11 to 63.3 m3 ha-1; 
others results showed  7.5 m3 ha-1 year-1 
(SARCINELLI et al., 2009). So, the variability of 
soil masses transported to the epigeal nests has to be 
related to the diversity of species, soil type and 
especially to different weather conditions observed 
in the survey locations. The highest turned soil 
mass, 13.4 ton. ha-1 was obtained on “past 10” plot; 
although this plot showed a higher number of 
termite nests, it had the mounds with one of the 
largest occupied areas (0.7 %), which denotes 
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different species from those observed in the other 
plots. The smallest soil mass was found in the 
Cerradão plot, which had the lowest incidence of 
epigeal nests. We suggest, as previously observed 
(BENITO et al., 2004), that under the cultivated 
pastures with a long time, here 10 years of pastured 
system, even when they are in decline from a cattle 
production point of view, the soil termite 
community is reestablished. 
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Figure 2. Turned soil mass and volume per ha in soils under 
Brachiaria pastures and Cerradão area (means followed by the 
same letter are not significantly different at p < 0.05, Dunn test). 

Conclusion 

Termites do not induce loss of grazing areas, 
termite’s mounds represented from 0.4 to 1% of the 
surfaces. The mean soil volumes in epigeal mounds 
ranged from 4 to 11 m3 ha-1, highest value was 
observed for a period of 3 years. In the old pasture 
the number of termite mounds was higher with a 
slightly lower occupied area than in younger 
pastures that tend to be more homogeneous in 
terms of mounds density and size. 

According to results of the renewed pastures, the 
structure and the size of termite mounds 
populations were influenced by trophic inputs. 

Acknowledgements 

The authors thank Prof. Inês Cristina de Batista 
Fonseca for helpful to the statistics. 

References 

ABE, T.; BIGNELL, D. E.; HIGASHI, M. Termites: 
evolution, sociality, symbioses, ecology. Dordrecht: 
Kluwer Academic Publishers, 2000. 
ADÁMOLI, J.; MACEDO, J.; AZEVEDO, L. G.; 
MADEIRA NETTO, J. Caracterização da região dos 
cerrados. In: GOEDERT, W. J. (Ed.). Solos dos 
Cerrados: tecnologias e estratégias de manejo. Planaltina: 
Embrapa-CPAC; São Paulo: Nobel, 1986. p. 33-74. 
AYRES, M.; AYRES JÚNIOR, M.; AYRES, D. L.; 
SANTOS, A. A. S.; AYRES L. L. Bioestat Versão 5.0. 

Aplicações estatísticas nas áreas de ciências e bio-médicas. 
Belém do Pará,: Sociedade Civil de Mamirauá, 2007. 
BACHELIER, G. La faune des sols, son écologie et 
son action. Paris: Orstom, 1978. 
BENITO, N. P.; BROSSARD, M.; PASINI, A.; 
GUIMARÃES, M. F.; BOBILLIER, B. Transformations 
of soil macroinvertebrate populations after native 
vegetation conversion to pasture cultivation (Brazilian 
Cerrado). European Journal of Soil Biology, v. 40,      
p. 147-154, 2004. 
CONSTANTINO, D. Padrões de diversidade e 
endemismo de térmitas no bioma cerrado. In: SCARIOT, 
A.; SILVA, J. C. S.; FELFILI, J. M. (Org.). Cerrado: 
ecologia, biodiversidade e conservação. Brasília: Ministério 
do Meio Ambiente, 2005. p. 319-333. 
COSENZA, G. W.; CARVALHO, M. M. Controle e 
nível de dano do cupim de montículo em pastagens. 
Revista da Sociedade Brasileira de Zootecnia, v. 3, n. 
1 p. 1-12, 1974. 
CZEPAK, C.; ARAÚJO, E. A.; FERNANDES, P. M. 
Ocorrência de espécies de cupins de montículo em 
pastagens no estado de Goiás. Pesquisa Agropecuária 
Tropical, v. 33, n. 1, p. 35-38, 2003. 
DECÄENS, T.; LAVELLE, P.; JIMÉNEZ, J. J.; 
ESCOBAR, G.; RIPPSTEIN, G.; SCHNEIDMADL, J.; 
SANZ, J. I.; HOYOS, P.; THOMAS, R. J. Impacto del 
uso de la tierra en la macrofauna del suelo de los Llanos 
Orientales de Colombia. In: JIMÉNEZ, J. J.; THOMAS, 
R. J. (Ed.). El arado natural: las comunidades de 
macroinvertebrados del suelo en las savanas neotropicales 
de Colombia. Cali: Centro Internacional de Agricultura 
Tropical, 2003. p. 21-45. (Publicación CIAT, 336). 
DIAS, V. S.; BROSSARD, M.; ASSAD, M. L. L. 
Macrofauna edáfica invertebrada em áreas de vegetação 
nativa da região de Cerrados. In: LEITE, L. L.; SAITO, C. 
H. (Ed.). Contribuição ao conhecimento ecológico 
do cerrado. Brasília: UnB, 1997. p. 168-173. 

EMBRAPA-Empresa Brasileira de Pesquisa Agropecuária. 
Centro Nacional de Pesquisa de Gado de Corte. Cupim 
de montículo em pastagens. Campo Grande, 1996. 
(Embrapa-CNPGC. Divulga, 18). 
EMBRAPA-Empresa Brasileira de Pesquisa Agropecuária. 
Centro Nacional e Pesquisa em Solos. Sistema 
Brasileiro de Classificação de Solos. Brasilia: 
Embrapa-SPI; Rio de Janeiro: Embrapa Solos, 2006. 

FERNANDES, P. M. C.; CZEPAK, C.; VELOSO, V. R. 
S. Cupins de montículos em pastagens: prejuízo real ou 
praga estética? In: FONTES, L. R.; BERTI FILHO, E. 
(Ed.). Cupins: o desafio do conhecimento. Piracicaba: 
Fealq, 1998. p. 187-210. 

KASCHUK, G.; SANTOS, J. C. P.; ALMEIDA, J. A.; 
SINHORATI, D. C.; BERTON-JUNIOR, J. F. Termite 
activity in relation to natural Grassland soil attributes. 
Scientia Agricola, v. 63, n. 6, p. 583-588, 2006. 
KLUTHCOUSKI, J.; OLIVEIRA, I. P.; YOKOYAMA, L. 
P.; DUTRA, L. G.; PORTES, T. A.; SILVA, A. E.; 
PINHEIRO, B. S.; FERREIRA, E.; CASTRO, A. M.; 
GUIMARÃES, C. M.; GOMIDE, J. C.; BALBINO, L. C. 

Mass
 

Volume



Epigeal nest-building termites in pastures 185 

Acta Scientiarum. Agronomy Maringá, v. 33, n. 1, p. 181-185, 2011 

Sistema barreirão: recuperación renovación de pasturas 
degradadas utilizando cultivos anuales. In: GUIMARÃES, 
E. P.; SANZ, J. I.; RAO, I. M.; AMÉZQUITA, M. C.; 
AMÉZQUITA, E. (Ed.). Sistemas agropastoriles en 
sabanas tropicales de América Latina. Cali: Centro 
Internacional de Agricultura Tropical; Brasília: Empresa 
Brasileira de Pesquisa Agropecuária, 1999. p. 195-231. 
(Publicación CIAT, 313). 
LAVELLE, P.; SPAIN, A. V. Soil ecology. Dordrecht: 
Kluwer Academic, 2001. 
SANO, E. E.; BARCELLOS, A. O.; BEZERRA, H. S. 
Assessing the spatial distribution of cultivated pastures in the 
Brazilian savanna. Pasturas Tropicales, v. 22, n. 3, p. 2-15, 
2000. 

SARCINELLI, T. S.; SCHAEFER, C. E. G. R.; LYNCH, L. 
S.; ARATO, H. D.; VIANA, J. H. M.; ALBUQUERQUE 
FILHO, M. R.; GONÇALVES, T. T. Chemical, physical 
and micromorphological  roperties of termite mounds and 
adjacent soils along a toposequence in Zona da Mata, Minas 
Gerais State, Brazil. Catena, v. 76, p. 107-113, 2009. 

 
 

Received on May 15, 2009. 
Accepted on July 9, 2009. 

 
 

License information: This is an open-access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original work is properly cited.

 
 


