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Abstract. Ants have been used as indicators of disturbiiiiance, because of their fast response to
environmental changes. However, it is not well defined which disturbance factors are associated with
specific changes on the ant community. We evaluated the effect of disturbance on the ant community in a
xeric community from central Mexico. Two sites with contrasting levels of disturbance were chosen
based on a quantitative index. We compared ant abundance, ant diversity and the main disturbance factors
affecting the ant community. Also, we identified the bioindicator species of ants and the feeding guilds.
Soil compaction and cattle paths were the most important factors of disturbance within the study sites.
These factors probably affect the community of ants by preventing them from colonizing the surrounding
vegetation as well as from nesting in the soil. Ant diversity was lower in the disturbed site than in the
conserved one. Four ant species were identified as bioindicators of disturbance. Although functional
diversity did not differ between sites, the guild of granivore ants was the most affected by soil
compaction. This is of great importance because the foraging patterns of granivore ants determining the
structure and other aspects of the plant community.

Keywords: antropogenic change; bioindicator species; feeding guilds,; quantitative disturbance index;

soil compaction.

Introduction

Ants have an important role within the ecosystems because they occupy many
different ecological niches. For instance, ants have numerous interactions with different
plant species, including seed dispersers, leaf- and seed- predators, and in a few cases,
pollinators (Vazquez 1998; Hernandez 2005). Some ant species establish mutualistic
relationships with a diversity of organisms. For example ants protect aphids and other
homopterans from their predators, obtaining sugar-rich solutions produced by the
homopterans (Delfino and Buffa 2000). Moreover, several ant species build their nests
in the leaf litter, underneath the soil, within woody stems or under the rocks. In all of
these cases, activities associated with gallery building by ants favor the mixing of
organic matter in soil, as well as enrich and oxygenate the soils (Luque et al. 2002).

Among social insects, ants have the widest geographical distribution (Bolton et al.
2006; Fisher and Cover 2007; Vasquez-Bolafios and Mackay 2004; Vasquez-Bolaiios
2007). However, ant diversity and population size are strongly affected by changes in
environmental factors such as temperature, humidity, solar radiation and vegetation
coverage (Rojas 2001; Grytnes and McCain 2007; Castro et al. 2008). In addition,
anthropogenic disturbance may cause changes in the structure and diversity of the ant
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community (Davidson et al. 2003; Del Toro 2009; Brito et al. 2010). Anthropogenic
disturbance may cause an increase in soil temperature, and a decrease in humidity and
in the abundance of plants and leaf litter. Consequently, these changes may have a
negative effect on ant-ant communication since the chemical signals left by worker ants
may be washed out by the rain (Carroll and Rich 1983).

Because ants have a fast response to changes in environmental factors and occupy a
great variety of ecological niches, they can be good bioindicators of disturbance (Rojas
2001). Several studies have evaluated the effect of disturbance on the abundance,
diversity and composition of functional groups of ants within specific ecosystems
(Majer 1983; Andersen 1995; Andersen 1997; Bustos et al. 1997; Lobry 1999; Kaspary
and Majer 2000; Hoffmann and Andersen 2003; Redolfi ez al. 2003; Vittar 2008).

However, those studies have classified the level of disturbance qualitatively.
Therefore, it is hard to identify the factors of disturbance that are associated with
changes in the ant community. More recently, Martorell and Peters (2005) have
proposed a quantitative method to determine the level of disturbance of a particular
community. Their method considers 15 variables, including human and cattle activities,
and soil degradation. By using Martorell and Peters (2005) method, one can estimate a
quantitative index of disturbance and analyze the effect of each disturbance factor on
the community of study. Thus, it is possible to establish the relationship between the
most important disturbance factors and changes in the community of study. This
information, together with the identification of bioindicator species and feeding guilds
may provide useful information on the processes and consequences of the disturbance in
a particular habitat.

Therefore, through the quantitative estimation of the level of disturbance on a diverse
semiarid region from Central Mexico, we selected two sites with contrasting
disturbance indexes and identified the species of ants within each community.
Particularly, we were interested in determining the effect of disturbance on the relative
abundance and diversity of ants, identifying the species of ant that can be used as
bioindicators of disturbance. We also, classified the ant community in feeding guilds,
establishing the effects of disturbance factors on changes in the functional diversity of
the ant community.

Material and Methods
Study site

The study was conducted in the Zapotitlan Valley, located within the Tehuacan-
Cuicatlan Reserve in the Puebla state, Mexico. The valley is representative of an arid
ecosystem and is located at 1400 masl. Climate is semiarid with a mean annual
precipitation of 380 mm, recorded mainly during the summer. The mean annual
temperature is 21°C (Montana and Valiente-Banuet, 1998). Soils are shallow and rocky,
calcic cambiosols and xerosols or litosols (Zavala-Hurtado, 1982). The vegetation in the
locality is a xeric shrubland (Rzedowski, 1978), in which columnar cacti dominate the
landscape (Valiente-Banuet et al., 1997).

Disturbance index and site selection

We used the methods proposed by Martorell and Peters (2005) to estimate the
disturbance index on 26 different sites within the locality and thus choose two sites with
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contrasting level of disturbance to conduct the study. To estimate the disturbance index,
within each site we marked two 50 m transects separated by 10 m from each other. On
each transect we recorded 15 factors of disturbance from three categories: 1) Livestock
raising (goat droppings frequency, cattle droppings frequency, browsing, livestock trail
density and soil compaction); i) human activities (fuelwood extraction, human trails
density, human trails surface, settlement proximity, contiguity to activity cores, land use
and evidence of wildfires) and ii1) land degradation (erosion, presence of soil islands
and totally modified surfaces). Then, we constructed a data set with the 15 disturbance
factors obtained for each site, such as Martorell and Peters (2005) have suggested. A
principal components analyses (PCA) was applied to this data set. Data were
standardized and combined into a single index. The PCA score of a site is a linear
combination of the values recorded for each factor. This allowed us to calculate an
index for each disturbance factor by adding only the respective linear terms. The sum of
these indices equals the PCA score, so they reflect the contribution of different forms of
disturbance in a location. The analysis was conducted in MVSP v. 3.12g (Kovach,
2004).

According to the disturbance index obtained for each site, we choose two sites with
contrasting indexes to conduct the present study. The sites with the lowest and highest
disturbance indexes were then denominated conserved and disturbed site, respectively.

Ant sampling

Ant collection was conducted using pitfall traps. Pitfall traps are widely used for
collecting terrestrial invertebrates, having the advantage of being inexpensive and
facilitating the collection of a great amount of organisms (Andersen, 1991).

In each site, we established two parallel 100 m transects, separated by 10 m from
each other. On each transect, we placed 10 pitfall traps every 10 m. Five traps were
placed on the soil surface, whereas the other half were placed on the surrounding
vegetation at Im in height. Tuna was used as bait in each trap (Bestelmeyer and Rios-
Casanova, 2010). Trapped organisms were collected from the traps every day at 7 and
19 hrs during a 10 days period. As we collected the organisms, the bait on each trap was
replaced. All collected ants were preserved in 70% ethanol. Afterwards, we determined
the number of ants collected per species. Ant species were determined by using the
identification keys by Mackay and Mackay (1989).

Disturbance effect on the ant community

Ant abundance was compared between sites and between sampling time within each
site by applying a repeated measures ANOVA (Gurevitch and Chester, 1986). A post-
hoc Bonferroni test (Rice, 1989) was applied in order to determine which species
showed significant differences. Data of ant abundance were transformed as log. to fit
normality. Statistic analysis was conducted on NCSS 2001 (Hintze, 2006).

A Simpson index (Magurran, 1988) of ant diversity was estimated for each site.
Diversity indexes were estimated using the software MVSP v. 3.12¢ (Kovach, 2004).

A canonical correspondence analysis (CCA; Johnson, 1998) was applied to
determine the effect of the 15 disturbance factors estimated in each site on the ant
community. Then, we constructed a biplot showing the position of each ant species
(from both sites) respect to each one of the 15 disturbance factors. In the biplot,
disturbance factors are shown as vectors, indicating the direction in which the variable
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increases. The importance of disturbance factors on the distribution of each ant species
is indicated by the length and the angle between each vector and the horizontal axis (Ter
Braak, 1987). The analysis was conducted in MVSP v. 3.12¢ (Kovach, 2004).

Feeding guilds

In order to determine the effect of disturbance on the functional communities of ants
in the two sampled sites, we estimated the similarity index of S6rensen modified by
Silvestre (2000). The modified index includes the number of functional guilds sampled
within each locality and the number of species within each guild. Functional similarity
(fs) 1s very useful when comparing community structure from different sites, assuming
that species within each functional guild are ecologically equivalent (Martinez, 1996,
Silvestre et al., 2003).

Results
Disturbance index

The disturbance indexes for the two sites chosen were 8.93 (disturbed site, D) and
0.27 (conserved site, C). Among the 15 disturbance factors considered for the
estimation of the index, cattle paths (0.963) and soil compaction (0.266) had the greatest
values for the first component. Disturbance factors associated with human activities had
low values. Among these, closeness to sites with human activity (0.001), plant coverage
on paths (0.022) and path surface (0.024) were the less important.

Abundance, species richness and diversity of ants

A total of 5254 ant individuals were collected. The ants collected belong to four
subfamilies (Myrmicinae, Pseudomyrmecinae Formicinae Dolichorerinae), seven
genera (Crematogaster Lund, Pheidole Westwood, Pogonomyrmex Mayr, Camponotus
Mayr, Brachymyrmex Mayr, Dorymyrmex Mayr, and Pseudomyrmex Lund) and 13
species (Table 1).

Brachymyrmex musculus was the most abundant species within the disturbed site,
whereas Camponotus zonatus and Pseudomyrmex gracilis were the less abundant in that
same site. On the other hand, Dorymyrmex pyramicus was the most abundant species,
while Pheidole skwarrae and Pheidole tepicana were the less abundant species in the
conserved site (Table 1).

Repeated measures ANOVA, showed a significant effect of sampling time on ant
abundance (F3, 30 = 9.52; P = 0.0473). However, the Bonferroni test showed that
sampling time only affected the abundance of Brachymyrmex musculus (the most
abundant species in the disturbed site) and Dorymyrmex pyramicus (the most abundant
species in the conserved site). Both species were significantly more abundant in the
morning sampling than in the evening one (P < 0.05). The ANOVA test also showed a
significant effect of disturbance on ant abundance (Fi2, 24 = 5.06; P = 0.0001). The post-
hoc Bonferroni test showed that Pheidole tepicana, P. skwarrae, Pogonomyrmex
barbatus and Dorymyrmex pyramicus were significantly more abundant in the
conserved site than in the disturbed one (P < 0.05). Contrastingly, Brachymyrmex
musculus was significantly more abundant in the disturbed site.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 12(3): 703-716.
http://www.aloki.hu @ ISSN 1589 1623 (Print) @ ISSN 1785 0037 (Online)
DOI: 10.15666/acer/1203_703716
© 2014, ALOKI Kft., Budapest, Hungary



Rivas-Arancibia et al.: Effect of disturbance on the ant community in a semiarid region of Central Mexico

-707 -

Table 1. Ant species, feeding guild and number of ants collected on the disturbed (D) and
conserved (C) sites within the Zapotitlan Valley, Puebla.

Subfamily

Species

Feeding guild

Individuals
D)

Individuals
©

Total

Myrmycinae

Crematogaster
torosa

(Mayr 1870)

Generalists”

46

282

328

Crematogaster
distans (Mayr
1870)

. . 2.4
Generalists

442

179

621

Pheidole
skwarrae
(Wheeler 1934)

. 1
Granivores

Pheidole
tepicana
(Pergande 1986)

. 1
Granivores

Pogonomyrmex
barbatus (Smith
1858)

. 1,5
Granivores

63

341

404

Formicmae

Camponotus
planatus
(Roger 1863)

Generalists”

44

59

103

Camponotus
atriceps (Smith
1858)

.. 45
Generalists

25

53

78

Camponotus
lespesii
(Emery 1894)

Generalists”

25

28

Camponotus
zonatus

(Emery 1894)

Generalists”

Brachymyrmex
musculus (Forel

1899)

., 2.4
Generalists

1388

697

2085

Dolichoderinae

Dorymyrmex
bicolor
(Wheeler 1906)

Generalists®

71

13

84

Dorymyrmex
pyramicus (Roger
1863)

Generalists”*

373

1130

1503

Pseudomyrmecinae

Pseudomyrmex
gracilis
(Fabricus 1804)

2,5
Predators

lRojas 2001; Silvestre et al 2003; *Rios-Casanova et al. 2004; “Fisher y Cover 2007; >Guzméan-Mendoza

etal 2010
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The highest specific richness was found in the conserved site (13 species). The
disturbed site had 11 species of ants. Ant diversity was higher in the conserved site (0.7)
than in the disturbed one (0.54).

Effect of disturbance factors on the ant community

Results of the CCA showed that the “x” and “y” axes explained 52.3 % and 36.2%,
respectively, of the total variability of ant species abundances (Fig. [). Pheidole
tepicana and P. skwarrae were located on the lowest values for the disturbance factors,
suggesting that these species could be highly sensitive to disturbance. On the contrary,
Brachymyrmex musculus and Dorymyrmex bicolor are located on the high values of
disturbance factors, indicating that these species tolerate disturbed habitats.

28 o=
231 browsing
fuelwood extraction
| P erosion
livestock trail density
human trails density
totally modified surfaces
land use
1. ] contiguity to activity cores
human trails surface
Cr. distans soil compaction
C. zonatus
P. tepicana 0.6
P. skwarrae
D. pyramicus Z Z 2 DKM’
C. lespesii Ve
| ] ] ] | ] |
| 1 —iA E rsca] | | | 1
-1.7 -1.1 0.6 C. planatus - 11 1.7 23 2.8
Psd. gracilis|
€ atn'cepsé
Cr. torosa J§ -0.0mm
‘ cattle droppings frequency
Pgmex. borbatus
presence of soil islands
settlement proximity
1. 1mm
-1, Tk

Figurel. Ordination (CCA, box plot) of ant species (triangles) in relation to 15 disturbance
factors (arrows) that were combined into a single index such as Martorell and Peters (2005)
have suggested.
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Feeding guilds

From the 13 ant species collected, there were three granivore species (Pheidole
skwarrae, P. tepicana and Pogomomyrmex barbatus), one predator (Pseudomyrmex
gracilis) and nine generalist foragers (7able 1). The communities of ants from both sites
had a functional similarity index of 72%. All the feeding guilds were found in both
sites.

Discussion
Disturbance index

Soil compaction and cattle paths (the most important disturbance factors within the
Zapotitlan Valley) may have a negative effect on the ant community, because soil
compaction caused by cattle may prevent ants from building their nests underneath the
soil surface and/or may destroy the nests already built by ants (Tizon et al., 2010).
Moreover, disturbance factors have an indirect effect on ant behavior. For instance, soil
compaction prevents the normal development of plant roots, and favors soil
impermeability to water as well as a decrease in gas exchange; thus, preventing the
establishment of diverse plant species (Hallmark and Barber, 1981; Davis et al., 1983;
Abercombie, 1990; Carrillo, 2003; Philpott et al, 2010). Consequently, there is a
decrease in plant coverage together with a change in temperature and humidity. A
decrease in vegetation coverage might reduce feeding resources and may expose the
chemical signals of ants to rain and wind, so that communication among individuals
may be affected negatively (Rojas, 2001). Consequently, ant density may decrease
(Bustos et al., 1997) and the ant community may change from being rich in species and
feeding habits to a poor community with a few dominant species and generalist feeding
habits (Carrol and Risch, 1983; Perfecto and Vandermeer, 1996).

Abundance, species richness and diversity of ants

A total of 13 ant species were collected in this study. Other studies conducted in the
same locality have found a much higher species richness. For instance, Rios—Casanova
et al. (2004) recorded 28 ant species, whereas Guzman-Mendoza et al. (2010) reported
27 ant species. The differences in species richness found in those studies and ours may
be due to the number of traps and time of collection. Rios—Casanova et al. (2004) and
Guzman-Mendoza et al. (2010) used 400 and 20 traps during three and one years,
respectively; whereas we only used 20 traps (each site) on a period of 10 days.
Therefore, the species richness obtained in this study is relatively high; moreover, 11
out of the 13 ant species recorded are new records for the Zapotitlan Valley. Among the
species recorded in this study, Pogonomyrmex barbatus and Camponotus atriceps are
the only two species out of 13 species recorded that have been previously registered in
the locality (Rios-Casanova ef al., 2004; Guzman-Mendoza et al., 2010).

The high number of new ant species recorded in our study may be attributed to a
great variability in time and space that may be experiencing the ant community in the
Zapotitlan Valley (Rico—-Gray et al., 1998; Guzman-Mendoza et al., 2010). Another
possibility is that the number of ant species collected in our study may be associated
with the methodology, since half of the pitfall traps were placed on the soil surface and
the other half were placed on the surrounding vegetation at 1m in height. Contrastingly,
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in other studies, traps have been placed only on the soil surface (Rios-Casanova et al.,
2004; Guzman-Mendoza ef al., 2010).

As for ant activity, it has been recorded that the highest activity of ants occurs early
in the morning, when temperature is not that high (Kaspari, 2000). In our study, most
ant species had a similar abundance on the morning and the evening hours. However,
Brachymyrmex musculus and Dorymyrmex pyramicus were significantly more abundant
during the morning. This pattern has been previously recorded for these same ant
species in other studies (Tobin, 1994; Andersen, 1997; Davidson, 1997). It has been
proposed that the greater abundance of these ant species during the morning is
associated with their behavior as submissive opportunists (Andersen, 2010). That is,
these ants constitute an unspecialized functional group, often with wide habitat
distribution, but they are dominant only when the behavioral dominance of other species
is low (Andersen, 2010). In our study, most ant species distribute their activity
throughout the day, so that B. musculus and D. pyramicus can be more abundant and
competitive during the morning. This may be the reason why B. musculus and D.
pyramicus are more abundant during the morning, which is when they can compensate
their submissive behavior (Cerdad and Cros, 1997).

Disturbance had a negative effect on ant diversity, such that there was a lower
diversity index in the disturbed site compared with the conserved site. Besides, the ant
community was dominated by only three ant species: B. musculus, C. distans and D.
pyramicus (Table I). These three species are generalists and either can be very
successful at competing for resources with other organisms (C. distans) or have
developed successful strategies of feeding (change their behavioural forager like B.
musculus and D. pyramicus; Brown, 2000; Rojas, 2001; Rios-Casanova et al., 2004;
Fisher and Cover, 2007; Andersen, 2010). In any case, the behavior of these three
species may cause a decrease in the diversity of the community (Rojas et al., 2004).

The conserved site showed a higher diversity of ants than the disturbed one.
Moreover, Pheidole skwarrae and P. tepicana were recorded only in the conserved site.
The higher diversity of ants in this site may be attributed to the availability of a greater
number of microhabitats and resources that can be used by ants (Bustos et al., 1997).
For instance, in the conserved site, ants may be able to find decomposing wood, rocks,
litterfall and shrubs to build their nests as well as to obtain food (Rojas, 2001; Bliithgen
and Feldhaar, 2010). Therefore, the intrinsic characteristics of the conserved site may
favor niche partition by different ant species and thus, reducing ant competition and
allowing the maintenance of a highly diverse community (Bustos et al., 1997; Cerda
and Cros, 1997).

Disturbance factors and changes in the community of ants

Results from the CCA showed that the horizontal and vertical axes explained 52.3%
and 36.2% of the total variability in species abundance. Actually, it has been shown that
factors explaining more than 30% of variability are very important (Ter Braak, 1987).
The CCA showed that most ant species were grouped by the lowest values of the
disturbance factors (left side in Fig. 1). The ant species Pheidole tepicana and P.
skwarrae were negatively affected by disturbance, such that they were found only in the
conserved site. Therefore, these species seem to be sensitive to environmental changes
and thus, may be considered as indicators of disturbance. According to Kremen et al.
(1993), an indicator species of disturbance is defined on the basis of its
presence/absence in sites with different levels of disturbance and/or on differences in its
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abundance when comparing sites experiencing different levels of disturbance. The ant
species Pogonomyrmex barbatus was significantly less abundant in the disturbed site
so, we can consider P. barbatus as an indicator species. However, the CCA grouped P.
barbatus with species that were not significantly affected by disturbance. This result
suggests that P. barbatus is not directly affected by the disturbance factors estimated,
but that may be indirectly affected by them through changes in microclimate and
availability of resources associated with disturbance. Similar results have been
previously recorded for this same ant species, Johnson (2000) found that the pattern of
microdistribution of P. barbatus may be caused indirectly by soil texture, which has a
direct effect on plant species distribution and hence the seeds available to ants.
Moreover, Gordon et al. (2005) showed that the requirements imposed by external
conditions have a strong influence on the distribution of this ant species and their
colonies sequence.

Other ant species with elevated abundance on disturbance site were B. musculus and
D. bicolor. These species were more abundant in sites with high values of disturbance
factors, especially of those related with cattle and land degradation. Because B.
musculus was significantly more abundant in disturbed sites, it can be considered as an
indicator species, tolerant and/or favored by disturbance. MacGown et al. (2007)
reported that populations of B. musculus grow and spread out explosively in
anthropogenically-disturbed habitats.

Although, Dorymyrmex bicolor also showed to be tolerant to disturbance factors; its
abundance was not significantly affected by disturbance, which prevents us from
considering it as an indicator species.

Feeding guilds

Six feeding guilds of organisms living in soil and litterfall have been recognized for
Mexico (Rojas, 2001; Rios-Casanova et al., 2004): predators, granivores, omnivores,
mycophagous, parasitic and generalists. Most of the ant species collected in our study
are generalists (7able I); except for ants within the Pseudomyrmex, Pheidole and
Pogonomyrmex genera, the former being predator and the other two, granivores (Rios-
Casanova et al., 2004). In our study, Pheidole ants were recorded only in the conserved
site and their abundance was not high, therefore, species from this genus seem to be
sensitive to disturbance factors (Torres, 1984). In the Zapotitlan Valley, soil compaction
and the abundance of cattle paths prevent the establishment of plants from which
Pheidole species may feed (Philpott et al., 2010). Besides, those disturbance factors
may cause microclimatic changes that affect negatively the distribution of Pheidole ants
in the disturbed site. However, in order to determine the microclimatic factors that are
affected by disturbance as well as the intensity and directionality of their change, more
studies are needed.

The other granivore ant, Pogonomyrmex barbatus, was also sensitive to disturbance
factors. Although it was recorded on both sites, its abundance was significantly lower in
the disturbed site. This result shows that, like Pheidole species, disturbance has a
negative effect on the abundance of P. barbatus, probably because in the disturbed site
less plants can establish and, therefore, there is a lower availability of seeds. Therefore,
is reasonable considering that generalist species use a great variety of resources
throughout the year (i.e. insects or parts of them, animal and plant exudates), so that
they do not depend upon the seasonal availability of specific resources (Whitford,
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1978). Contrastingly, granivore species depend upon the availability of seeds and fruits,
which are more abundant after the rainy season; and the rest of the year these species
depend from stored food. Therefore, if there is a lost of vegetal species by disturbance,
granivore ants will be seriously affected and it will be hard for them to find food
(Brown et al., 1986).

Functional similarity (fs) of the ant community between the disturbed and conserved
sites was elevated (72%). This suggests that even when the granivore guild was
negatively affected by disturbance, the functional structure of both ant communities is
maintained. Moreover, our results suggest that ecological equivalents must exist in both
sites. Silvestre et al (2003) used the same similarity index to compare ant communities
in Brazil. They found that between a conserved and a disturbed site, the species
composition was different but ecological equivalents existed on both sites (fs = 78.1%).
Results from Silvestre e al. (2003) showed that the only difference between sites was
the number of species of the generalized Camponotini guild. Therefore, they considered
the guild as a disturbance indicator. Accordingly, in our study, the granivore guild of
ants can be considered an indicator group of soil compaction and cattle paths whthin the
Zapotitlan Valley.

Our sampling method was restrictive to a single type of bait and two strata where
ants could be found. Therefore, it is possible that not all of the feeding guilds of ants
within the community were collected and thus, the similarity between the two ant
communities may change if the sampling method is modified and a greater diversity of
baits are used, as has been recorded by Bestelmeyer and Rios-Casanova (2010).

Summarizing, the use of a quantitative method to determine the index of
anthropogenic disturbance allows an objective selection of sites with contrasting
disturbance. Moreover, this method facilitated the determination of the disturbance
factors affecting the ant community. Our results showed that actually soil compaction
and cattle paths are affecting the ant community in the Zapotitlan Valley. Differences in
the abundance of each ant species between sites and results from the CCA suggest that
approximately half of the species are affected by these disturbance factors. This pattern
is also shown by the differences found in ant diversity between sites. The CCA and
ANOVA analyses showed that Pheidole tepicana, P. skwarrae and P. Barbatus were
highly sensitive to disturbance, whereas Brachymyrmex musculus was favored by
disturbed habitats; therefore, they can be considered as indicator species. Even when
there were not differences in the functional diversity between sites, the granivore
species were negatively affected by disturbance, whereas all other species were not
affected. Granivore organisms have a strong influence on the structure of the plant
community, depending upon the pairwise granivore-plant interactions (Golley and
Gentry, 1964; Wight and Nichols, 1966). Therefore, local extinction of granivore
species may have an effect on other interactions within the community (i.e. seed
dispersal; Rissing, 1986). Moreover, the local loss of an ant species can cause a
decrease in species diversity within the community, and thus, a greater sensitivity to
environmental changes (Begon et al., 1996). Then, even when our results showed a
negative effect of disturbance only in the granivore ant guild, we cannot discard other
effects through the trophic web.

The results obtained in this study can be useful for future studies in which
disturbance is evaluated. Thus, by identifying the presence/absence of the five indicator
species that we recorded, disturbance on a specific site can be evaluated rapidly and
inexpensively.
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