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Termites are important in both dry and humid tropical
forests, where they are consumers of the plant necromass, help-
ing in the processes of nutrient cycling and soil formation (LEE

& WOOD 1971, DANGERFIELD et al. 1998, MOURA et al. 2008,
VASCONCELLOS & MOURA 2010). Termite species richnesses, abun-
dances, diversity, and trophic structures, however, differ be-
tween the two kinds of ecosystems. Greater species richness
(EGGLETON et al. 1997, FLORENCIO & DIEHL 2006, VASCONCELLOS et
al. 2010) and greater density (7000 individuals/m2 and 1100
individuals/m2, respectively) (BIGNELL & EGGLETON 2000, MIKLÓS

1998) have been observed in humid forests than in arid or semi-
arid environments. Differences related to feeding groups are
also observed, with humus-consuming species being more
abundant and vulnerable to environmental alterations in hu-
mid forests (EGGLETON et al. 1997, 2002, VASCONCELLOS 2010).
Xylophagic species constitute the most abundant and vulner-
able group in dry tropical forests (VASCONCELLOS et al. 2010).

The structure of the termite fauna can vary considerably
between areas in the same ecosystem that have been exposed
to different degrees of anthropogenic alteration (ACKERMAN et

al. 2009, VASCONCELLOS et al. 2010). The modification of natural
areas to form agro-ecosystems, for example, can result in sig-
nificant loss of species richness, abundance, and diversity
(BANDEIRA & VASCONCELLOS 2002, BANDEIRA et al. 2003).

Studies have been undertaken in both humid (EGGLETON

et al. 2002, VASCONCELLOS 2010) and arid ecosystems separately
(VASCONCELLOS et al. 2010). However, how climatic and vegeta-
tional differences alter their termite faunas has not been in-
vestigated. Until now, no study has aimed to compare adjacent
wetland and arid areas. Such kind of study would be useful to
understand differences in the structure of the termite fauna in
response to differences in humidity. Humidity directly affects
temperature and vegetation structure, which strongly influ-
ence termite assemblage structure.

Altitudinal variations in the semiarid region of northeast-
ern Brazil can result in abrupt changes from seasonally dry veg-
etation (Caatinga) to humid montane forests in the space of
just a few kilometers. The Caatinga is a complex vegetation type
characterized by predominantly deciduous plants (BARBOSA et al.
2003, ANDRADE-LIMA 2007). It is subjected to climatic conditions
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that vary from semiarid to sub-humid dry, with rainfall concen-
trated in a single short period (normally from 3 to 5 months).
When and where it rains each year, however, is relatively un-
predictable (ALVES 2007). Immersed within this semiarid land-
scape are more humid montane forests, locally known as “brejos
de altitude”. They belong to the Atlantic Forest domain and
occur in highlands above 700 m a.s.l. (SALES et al. 1998). These
sites are often utilized for agro-ecological purposes, mostly to
grow flowers, coffee and other commodities.

This study sought to characterize and compare the ter-
mite assemblages found in different ecosystems along a hu-
midity gradient, considering the climatic seasons, habitats, and
termite feeding habits, to test the hypothesis that the termite
faunal structure is determined by climatic and vegetational
characteristics.

MATERIAL AND METHODS

The study was undertaken in the municipality of
Taquaritinga do Norte, in the Agreste meso-region and Alto
Capibaribe micro-region of the state of Pernambuco, north-
eastern Brazil. The local climate there is Tropical Rainy, with
dry summers (As in Köppen system), and rainfall concentrated
between February and September (MASCARENHAS et al. 2005).

The fieldwork was undertaken in three areas: (1) a Mon-
tane Forest (FS) – a remnant area of upland forest located at
Brejo Taquaritinga do Norte (above 700 m), dominated by sub-
perennial forest vegetation. This area covers approximately 30
ha, with a mean tree density of 0.475/m2 with diameters at soil
level of 13.67 cm ± 10.74 (mean ± SE) (7º54’21"S, 36º01’11"W);
(2) a Coffee Plantation (CF) – an area of montane forest, also
located at Brejo Taquaritinga do Norte, has been used to culti-
vate shaded coffee for at least 50 years, without the utilization
of agro-toxins or machinery. The commercial species cultivated
is Coffea arabica Linnaeus, 1753, a perennial arboreal plant of
African origin. The cultivated area covers approximately 35
ha, with a mean tree density of 0.545/m2, with diameters at
soil level of 10.26 cm ± 9.78 (mean ± SE) (7º59’35"S, 36º2’13"W);
(3) Caatinga (CA) – Caatinga arboreal-shrub vegetation areas
that are exposed to trampling by cattle raised at low densities.
The area covers approximately 60 ha, with an average tree den-
sity of 0.33/m2 with diameters at soil level of 8.66 cm ± 4.4
(mean ± SE) (7º00’55"S, 36º00’03"W).

The termite fauna of each study area was sampled by
establishing six 65 x 2 m transects (with minimum distances
of 50 m between them) in localities without apparent signs of
disturbance. Each transect was composed of five 5 x 2 m sec-
tions spaced 10 m from each other. A sampling effort of 01
person-hour was expended in each section. During this time,
termites were searched for in various micro-habitats, such as
the soil, leaf litter, in nests and on trails, on the bark of trees,
and in wood in different stages of decomposition. This collec-
tion protocol was applied during both the rainy (May through

July/2011) and dry seasons (November/2011 through January/
2012), totaling 600 m2 sampled in each of the three areas. The
collected specimens were identified using the specific litera-
ture and by comparisons with specimens from the Isoptera
collections at UFRPE and UFPB. The micro-habitats where the
specimens were encountered were recorded during the collec-
tions. After being identified, the termite species were grouped
according to their preferred food resources as (i) wood con-
sumers; (ii) humus consumers; (iii) wood/humus consumers;
and, (iv) leaf consumers. These classifications took into con-
sideration in situ observations, analyses of the intestinal con-
tents of the termites, the morphologies of the mandibles of 10
workers from each species, and data available in the literature
(DELIGNE 1966, BANDEIRA 1989, SENA et al. 2003, REIS & CANCELLO

2007, VASCONCELLOS 2010, ALVES et al. 2011).
Characterizations of the structural physiognomies of the

vegetation in each area were performed by defining two 20 X 5
m plots to determine the density (numbers of individuals/area)
and the stem diameter at soil level (DSL) of all of the live plants
with heights � 50 cm and stem diameters �5 cm (adapted
from VASCONCELLOS et al. 2010).

In order to confirm sufficient sampling efforts for each
area in each season we utilized the first order Jackknife estima-
tor, using EstimateS 7.5 software (COLWELL 2013), with 500 ran-
domizations without replacing the samples. This estimator was
considered by WALTHER & MOORE (2005) to be one of the best
estimators of nonparametric species richness. To compare spe-
cies richness between areas, and later between seasons within
each area, rarefaction curves were constructed by randomly
simulating 500 curves based on the initial data from each plot.

Additionally, the observed richness and number of en-
counters (used as an abundance indicator) were obtained for
each area for each season. The number of encounters per
transect within each study area, and subsequently for each cli-
matic period within each study area were compared using the
nonparametric Kruskal-Wallis test with the a posteriori Dunn
test, run on Bioestat 5.0 software (AYRES et al. 2007).

Non-metric multidimensional scaling (NMDS) based on
the Bray-Curtis coefficient of distance was performed using
Primer 6.0 (CLARKE & WARWICK 2001) software to order the ter-
mite assemblages according to the different areas and then
according to the different seasons. The same program was used
to compare the structures of the termite assemblages through
analysis of similarity (ANOSIM), at a 5% level of significance.

The values of the structural variables of the vegetation in
each area were examined using Lilliefors normality test followed
by the Kruskal-Wallis nonparametric test, with the a posteriori
Dunn test, run on Bioestat 5.0 software (AYRES et al. 2007).

The numbers of encounters per feeding group and per
habitat used were compared between areas, and subsequently
between climatic periods, within each study area, using the
Kruskal-Wallis nonparametric test on Bioestat 5.0 software
(AYRES et al. 2007).
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RESULTS

A total of 45 termite species belonging to the three princi-
pal families occurring in Brazil (Termitidae, Rhinotermitidae, and
Kalotermitidae) were encountered in the three phytophy-
siognomies studied (Table 1). Of the total number of species, 13
(28.9%) were encountered exclusively during the rainy period,
and 5 (11.1%) exclusively during the dry period. The greatest
species richness was encountered in the coffee plantation, with
25 species, of which 14 were exclusive to that environment; fol-
lowed by the montane forest area, with 17 species, of which six
were exclusive to that environment; the Caatinga vegetation area
had 16 species, of which 14 were exclusive to that environment.

The rarefaction curves demonstrated that there were no
significant differences between the species richnesses of the
three study areas or between the two climatic periods within
each phytophysiognomy (Figs. 1-2).

In all of the phytophysiognomies studied Termitidae was
dominant in terms of richness, having 13 (76.5%), 17 (68%),
and 14 (87.5%) species in the montane forest, coffee planta-
tion, and Caatinga sites, respectively. Kalotermitidae was the
second in terms of species richness in the montane forest and
the coffee plantation; this taxon was not encountered in the
Caatinga area. Rhinotermitidae was represented by only a single
species in each of the three areas examined (Table 1). Termitidae
was dominant in terms of the numbers of encounters in all of
the phytophysiognomies examined, with 105 (92.1%), 166
(97%), and 122 (92.4%) occurrences in the areas of montane
forest, coffee plantation, and Caatinga, respectively.
Kalotermitidae showed the second highest number of encoun-
ters in the montane forest and coffee plantation areas, followed
by the Rhinotermitidae (Table 1).

There were no significant differences in the numbers of
encounters per transect between the Caatinga vegetation area
and the other areas examined, although the number of encoun-
ters was significantly greater in the coffee plantation area as
compared to the montane forest (Kruskal-Wallis H = 12.3, Gl =
2, p < 0.01). The numbers of encounters did not differ signifi-
cantly in the two climatic periods in the montane forest and
coffee plantation areas, although significantly greater numbers
of encounters were recorded in the Caatinga vegetation during
the rainy season (Kruskal-Wallis H = 17.17, Gl = 5, p < 0.01).

The Caatinga termite fauna formed a well-defined group
that was distinct from that of the other two areas (Figs. 3-4).
No well-defined groups could be identified in the montane
forest and coffee plantation areas, but there was an identifi-
able tendency toward segregation. Nonetheless, there were no
discernible defined groups in those two latter areas individu-
ally during the different seasons (Figs. 3-4).

The NMDS results, considering only the areas, were con-
firmed by the ANOSIM (Global Test: R = 0.747, p = 0.001), with
the montane forest and Caatinga areas (R = 0.93, p = 0.001)
and the coffee plantation and Caatinga areas (R = 0.98,

1

2
Figures 1-2. Termite species rarefaction curves and 95% confidence
intervals of three sites in the semiarid region of northeastern Bra-
zil: Montane forest, a coffee plantation, and Caatinga vegetation.
(1) The curves were constructed considering only the areas them-
selves: Montane forest ( ), coffee plantation ( ), caatinga ( ).
(2) The curves were constructed considering the climatic season:
Montane forest/rain ( ), montane forest/dry ( ), coffee planta-
tion/rain ( ), coffee plantation/dry ( ), caatinga/rain ( ),
caatinga/dry ( ). Collections were undertaken between April/2011
and January/2012.
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Table 1. Observed and estimated richnesses and the numbers of termite encounters in three phytophysiognomies in the semiarid region
of northeastern Brazil. N – Number of sectors in which a species was encountered. Sobs – Observed richness. C.I. – Confidence interval.
Micro-habitat (W – decomposing wood, S – soil, L – leaf litter, N – nest, P – live plant). Feeding group (W – wood consumers, H – humus
consumers, W/H – wood/humus consumers, L – leaf consumers).

Family/Species
Montane forest Coffee plantation Caatinga

Micro-habitat Feeding group
N (rain) N (dry) N (rain) N (dry) N (rain) N (dry)

Kalotermitidae

Glyptotermes sp. 1 0 2 0 0 0 W W

Neotermes paraensis 3 1 0 0 0 0 W W

Neotermes fulvescens 0 2 0 0 0 0 W W

Neotermes sp. 0 0 1 0 0 0 W W

Rugitermes sp. 0 0 1 0 0 0 W W

Rhinotermitidae

Heterotermes longiceps 1 1 0 1 0 0 W W

Heterotermes sulcatus 0 0 0 0 7 3 W W

Termitidae: Apicotermitinae

Anoplotermes sp. A 4 10 0 0 0 0 S/W H

Anoplotermes sp. B 4 0 3 14 0 0 S H

Anoplotermes sp. C 0 0 4 0 0 0 S H

Anoplotermes sp. D 0 0 2 8 0 0 S H

Anoplotermes sp. E 0 0 5 0 0 0 S H

Anoplotermes sp. F 0 0 0 0 11 11 S H

Aparatermes sp. A 3 1 0 0 0 0 S H

Aparatermes sp. B 2 2 4 2 0 0 S H

Aparatermes sp. C 3 0 0 0 0 0 S H

Aparatermes sp. D 0 0 1 0 0 0 S H

Aparatermes sp. E 0 0 1 0 0 0 S H

Aparatermes sp. F 0 0 2 1 0 0 S H

Aparatermes sp. G 0 0 0 0 5 4 S H

Aparatermes sp. H 0 0 0 0 4 0 S H

Aparatermes sp. I 0 0 0 4 0 0 S H

Grigiotermes sp. A 1 0 0 0 0 0 S H

Grigiotermes sp. B 0 0 2 0 0 0 S H

Grigiotermes sp. C 0 0 0 0 5 1 S H

Grigiotermes sp. D 0 0 0 0 3 3 S H

Ruptitermes silvestrii 0 0 0 0 13 3 S W/H

Ruptitermes cf. reconditus 0 0 3 8 0 0 S L

Ruptitermes sp. 0 0 0 0 0 1 S L

Termitidae: Nasutitermitinae

Constrictotermes cyphergaster 0 0 0 0 16 19 N W

Diversitermes sp. 10 14 7 7 0 1 S/W/L W/H

Nasutitermes corniger 11 10 22 24 0 0 W/L/N/P W

Nasutitermes jaraguae 6 4 6 5 0 0 W/L W

Nasutitermes sp. 0 0 0 0 0 2 W W

Subulitermes sp. 0 0 0 1 0 0 S H

Velocitermes sp. 1 0 1 2 0 0 L L

Continues
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p = 0.001) demonstrating lower similarity as compared to the
montane forest and coffee plantation areas (R = 0.265, p =
0.001). The collection period did not affect the compositions
of the termite assemblages encountered (Global test: 0.595, p
= 0.001), and the same results were found for the montane
forest (R = -0.064, p = 0.64), coffee plantation (R = 0.002, p =
0.48), and Caatinga sites separately (R = 0.165, p = 0.11).

In general, wood consumers were the most abundant,
followed by humus consumers. The numbers of encounters

per feeding group did not vary significantly among the differ-
ent study areas (Kruskal-Wallis H = 0.47, Gl = 2, p = 0.79). Like-
wise, there were no significant differences in terms of numbers
of encounters per feeding group during the different seasons
within each of the different study areas (Kruskal-Wallis H =
1.69, Gl = 5, p = 0.89).

In the montane forest area the termites were mostly col-
lected in decomposing wood and in the soil. The greatest num-
bers of occurrences in the coffee plantation and the Caatinga

Table 1. Continued.

Family/Species
Montane forest Coffee plantation Caatinga

Micro-habitat Feeding group
N (rain) N (dry) N (rain) N (dry) N (rain) N (dry)

Termitidae: Syntermitinae

Ibitermes curupira 3 4 0 1 0 0 S H

Termitidae: Termitinae

Amitermes amifer 5 5 6 8 5 2 W W

Amitermes sp. 0 0 0 0 7 0 W W

Dentispicotermes sp. 0 0 2 5 0 0 S H

Inquilinitermes fur 0 0 0 0 1 1 N W/H

Inquilinitermes microcerus 0 0 0 0 1 1 N H

Neocapritermes opacus 2 0 3 1 0 0 S W/H

Orthognathotermes sp. 0 0 1 0 0 0 S H

Termes medioculatus 0 0 0 0 1 1 W W/H

Sobs 11 21 16 13 14

Jackknife 1 (mean ± C.I.) 23.5 ± 5.5 13.5 ± 4.4 26 ± 3.3 21 ± 4.7 18.1 ± 6.1 20.6 ± 4.3

Numbers of encounters 60 54 79 92 79 53

Figures 3-4. Non-metric multidimensional scaling of the termite fauna of three phytophysiognomies in the Agreste region of the state
of Pernambuco, northeastern Brazil. Groups formed using a 40% level of similarity. (3) Ordination performed considering only the
phytophysiognomies: Montane forest ( ), coffee plantation ( ), caatinga ( ). (4) Ordination performed considering the
phytophysiognomies and seasonal climatic variations: Montane forest/rain ( ), montane forest/dry ( ), coffee plantation/rain ( ),
coffee plantation/dry ( ), caatinga/rain ( ), caatinga/dry ( ). Collections were undertaken between April/2011 and January/2012.

3 4
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vegetation, on the other hand, were in the soil and in decom-
posing wood, respectively. The numbers of encounters per habi-
tat did not vary significantly among the study areas
(Kruskal-Wallis H = 0.38, Gl = 2, p = 0.82). There were also no
significant differences in terms of the numbers of encounters
per habitat during the different seasonal periods within each
study area (Kruskal-Wallis H = 0.92, Gl = 5, p = 0.97).

The average densities of trees did not differ significantly
among the different study areas (H = 2.57, Gl = 2, p = 0.27); the
montane forest demonstrated significantly greater DSL values
than the other areas (H = 18.98, Gl = 2, p = 0.0002).

DISCUSSION

The termite species richness observed in the Caatinga veg-
etation area (16 species) was greater than that reported by ALVES

et al. (2011), who noted a total of 10 different species in three
areas of Caatinga in northeastern Brazil, but less than that re-
ported by VASCONCELLOS et al. (2010), who noted a total of 26
termite species in three areas of Caatinga exposed to different
degrees of anthropogenic disturbance in the same region. These
significantly different values reflect the heterogeneity of Caatinga
sites, which are determined by their climates, geomorphologies,
and vegetation types (VELLOSO et al. 2002).

The termite species richness in the montane forest area of
the present study (17 species) was slightly lower to those re-
ported by BANDEIRA & VASCONCELLOS (2002) and BANDEIRA et al.
(2003). These researchers collected in areas of primary vegeta-
tion, and in vegetation in different stages of regeneration (18
and 23 species, respectively) in a montane forest situated in the
Agreste region of the state of Pernambuco (northeastern Brazil).
It was also lower than that found by CANCELLO et al. (2014) in
Atlantic Forest sites in nearby latitudes, but it was similar to
that found between 9° and 18°. The same study suggested that
temperature is the strongest predictor of the structure of ter-
mite assemblages in Atlantic Forest and is negatively correlated
with richness. Therefore, their results could be related to a cooler
altitude climate.The species richness observed in the coffee plan-
tation site (25 species) of this study was much greater than in
other areas modified to form agro-ecosystems. BANDEIRA &
VASCONCELLOS (2002) and BANDEIRA et al. (2003), for example, re-
ported seven and five termite species, respectively, in a banana
plantation at an area of montane forest in the Agreste region of
the state of Pernambuco. In that case, the different crop and
sampling effort (ours was greater) may have affected the result.

The dominance of Termitidae, in terms of both species
richness and the numbers of encounters in all of the areas, can
be largely explained by the fact that this is the largest and most
diversified termite family, comprising approximately 75% of
all currently known species (COSTA-LEONARDO 2002). The absence
of Kalotermitidae in the Caatinga site may well be related to
its vegetation cover – as this area contained plants with the
smallest mean DSL, which favors a greater incidence of solar

radiation reaching the ground and, consequently, greater soil
surface temperatures. Any wood on the soil surface (the sub-
strate utilized by the representatives of this family) would there-
fore be hot and dry and less favorable to the survival and success
of these insects (VASCONCELLOS 2010).

Although tropical humid forests generally demonstrate
the greatest richnesses and abundances of termite species, no
significant differences were observed between the Caatinga
vegetation and the other phytophysiognomies examined here.
The Brejo de Taquaritinga forest, in particular, has been sub-
jected to increasing environmental degradation that has re-
sulted in a large loss of plant richness (RODAL et al. 1998) that
would likewise have affected its termite assemblages.

Most studies that have compared areas of native vegeta-
tion in montane forest regions (BANDEIRA & VASCONCELLOS 2002)
or in other humid forest sites (GILLISON et al. 2003) with modified
agro-ecosystem sites have shown that the termite fauna was nega-
tively altered, with decreases in species richness and abundance.
In the present study, however, there was no significant differ-
ence in richness between the coffee plantation and the mon-
tane forest, and the number of encounters of termites in the
coffee plantation was actually greater than in the area of mon-
tane forest. Similar results were reported by ACKERMAN et al. (2009)
in their comparison of a primary forest area with two modified
agro-ecosystem sites in the Amazon region, as no significant al-
terations were noted in terms of richnesses of the termite assem-
blages. These authors suggested that their results reflected only
local characteristics and not a general pattern – but as the same
situation was observed in the present study, it is possible that
the disturbances caused by the agro-ecological regime favored
the appearance of new niches and altered the abundance of some
species, thus allowing the expansion of populations that had
been suppressed by interspecific competition.

The composition of the Caatinga termite assemblage was
quite distinct in relation to the other areas, as only two of its
species were not exclusive to that site (Diversitermes sp. and
Amitermes amifer Silvestri, 1901). This result confirms a tendency
for significant differences in the species compositions of the ter-
mite fauna of humid and arid environments, as noted in other
comparisons (BANDEIRA & VASCONCELLOS 2002, BANDEIRA et al. 2003).
The present work also indicates that these differences are main-
tained even when the environments are directly adjacent.

There were similarities between the species richnesses of
the montane forest and the coffee plantation (11 species). Simi-
larly, other surveys undertaken in tropical humid forests, such
as by BANDEIRA et al. (2003) in an area of montane forest, and
by ACKERMAN et al. (2009) in a forest in the Amazon region,
demonstrated that many termite species were able to survive
even after the installation of agro-ecological regimes.

The richness and abundance of the soil termite fauna did
not vary significantly during the different seasons in the mon-
tane forest and coffee plantation sites, although a negative cor-
relation was observed between those descriptors and short-term



287Termite assemblages in a habitat humidity gradient in the semiarid region of northeastern Brazil

ZOOLOGIA 32 (4): 281–288, August 2015

rainfall – since after a rainy period the soil is flooded, impeding
the movement of the termites to the surface. These results cor-
roborated those of DIBOG et al. (1998) in a tropical humid forest.

In spite of the fact that seasonal changes did not affect
species richness in the Caatinga site, the numbers of termite
encounters were significantly lower during the dry period –
linked to temperature increases, lower relative humidity of the
air, and loss of leaf biomass in the Caatinga during the dry
period (BARBOSA et al. 2003). Leaf loss exposes the soil surface
to more solar radiation and drying, affects food resource avail-
ability and decreases the intensity of foraging activities
(VASCONCELLOS et al. 2007).

The greater numbers of encounters of wood consuming
termites, followed by humus consumers, in the Caatinga and
coffee plantation sites, reported here, corroborate other works
undertaken in areas of Caatinga (ALVES et al. 2011, VASCONCELLOS

et al. 2010) and montane forest sites that had been modified
as agro-ecosystems (BANDEIRA & VASCONCELLOS 2002, BANDEIRA et
al. 2003). The large number of wood consuming termites in
the montane forest area, however, conflicts with reports on
other areas of non-modified montane forest sites (BANDEIRA &
VASCONCELLOS 2002, BANDEIRA et al. 2003), Atlantic Forest sites
(VASCONCELLOS 2010), and other humid tropical forest areas in
Africa (EGGLETON et al. 2002) where humus consuming species
predominate. These same studies demonstrated that wood con-
suming species were predominant in areas of secondary forest,
which reinforces the idea that the area of montane forest stud-
ied here was being impacted by anthropogenic pressures.

In conclusion, the following observations should be em-
phasized: (i) the Caatinga termite fauna was as rich and abun-
dant as that of the humid forest, although it had a distinct
composition – demonstrating that climatic and vegetational
characteristics dictated faunal differences even though the ar-
eas were adjacent, and that it will be important to adopt mea-
sures that can guarantee the conservation and biodiversity of
both ecosystems; (ii) the shaded coffee agro-ecological regime
demonstrated the capacity to maintain most of the termite fauna
found in the neighboring area of non-modified montane forest
and even harbored additional species – suggesting that the es-
tablishment of economically valuable cultures in agro-ecologi-
cal regimes could conserve important part of the biodiversity
found in non-modified environments; (iii) only the termite fauna
of the Caatinga demonstrated alterations during seasonal
changes, with significantly reduced termite abundances during
the dry period. However, when species richness, abundance and
composition were considered together, seasonal changes did not
significantly affect the termite fauna in any of the study areas.
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