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Abstract Nest-site limitation is an important factor reg-

ulating ant diversity, particularly at low elevations. In

savannas, trees and shrubs do not support large nests in their

crowns and cavities for nest sites are limited. However,

bamboos are very common and can provide vertically

stacked hollow chambers for ants to establish their colonies.

We evaluated the bamboo species Guadua paniculata as a

source of nest cavities for ants in the Cerrado (Brazilian

savanna). We hypothesized that the morphology of this

bamboo species and its vertical arrangement regulate the

distribution of ants nesting in it. Thirty bamboo patches

distributed among four sites in the state of Tocantins (Bra-

zil) were evaluated, in which 36 species of ants occupied

more than half of the bamboo available. Wider and longer

culms enabled a greater number of colonies of several ant

species. Living or dead condition of bamboo had a signifi-

cant effect on the diversity and composition of the ant fauna.

Dead culms were occupied opportunistically by several

generalist species, while Azteca fasciata dominated living

bamboo. Finally, we observed the species distribution along

a vertical gradient of bamboo height, and proposed that

differential colonization of ground and canopy-dwelling

species and habitat specialization may be key mechanisms

for the observed pattern of distribution. This study con-

tributes to a better understanding of species coexistence in

low elevation forests in the Brazilian Cerrado by consider-

ing bamboo nest sites as a key factor affecting ant diversity.

Keywords Ant–plant interaction � Species coexistence �
Cavity-nesting ants � Limiting factors � Canopy �
Camponotus � Azteca � Guadua paniculata � Brazil

Introduction

Ants are the most abundant non-herbivorous insects in

interactions with plants (Davidson et al. 2003). Ants forage

on plants for food (prey and sugary secretions), and also

build nests in plants as carton structures in association with

epiphytes (i.e., gardening-ants), or using spaces provided by

trunks, branches and leaves as physical resources (Höll-

dobler and Wilson 1990; Delabie et al. 1991). Cavities

harboring ant nests can be specialized structures like the

domatia of Acacia trees, natural cavities formed by tree bark

or resulting from wood death, cavities bored by some ant

species, or even abandoned cavities created by wood-boring

beetles, galling insects or vertebrates (Hölldobler and Wil-

son 1990; Jolivet 1996; Blüthgen and Feldhaar 2010). In

most cases, arboreal ants depend on natural cavities in

vegetation for nesting because few are able to dig holes in

the wood (Jolivet 1996; Davidson et al. 2006). Nesting

cavities are an important limiting resource for the dispersion

of ants because they need these sites to establish their col-

ony, tend brood and subsequently expand their population
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(Powell 2008, 2009; Fonseca 1993). However, cavities have

limited availability and low durability opposed to the high

importance as nest resource (Powell 2008, 2009), and are,

thus, a key resource for ants. Therefore, studies of nest-site

limitation are imperative to understand ant diversity and

distribution (Powell et al. 2011).

In Neotropical ecosystems, bamboo culms are an

important source of nesting cavities for generalist and spe-

cialist ant species (Kohout 1988; Buschinger et al. 1994;

Cobb et al. 2006; Davidson et al. 2006; Dorow and

Maschwitz 1990; Fagundes et al. 2011). Cavity-nesting ants

take advantage of pre-existing openings in the internodes,

typically made by wood-boring beetles (Fagundes et al.

2011) and woodpecker birds (Leite et al. 2013). Bamboo is a

resistant shelter, protecting the colony against predators and

providing stable conditions for its growth (Powell 2008,

2009; Leite et al. 2013). In fact, both soil and vegetation ants

nest opportunistically in bamboo (Cobb et al. 2006;

Fagundes et al. 2011), especially those of the genus Cam-

ponotus (Davidson et al. 2006; Leite et al. 2013), although

some ant species have specialized adaptations for living in

bamboo (Davidson et al. 2006). Once installed, the colonies

seek prey throughout the soil or vegetation (Davidson et al.

2006) or keep honeydew-producing hemipterans within the

nest (Delabie 2001). Therefore, bamboo patches are

important for ants because they provide nesting cavities,

structure habitats, and serve as foraging area.

The distribution of ants in bamboo may be regulated by

three major factors. First, the bamboo shape and the struc-

ture. For example, bamboo with long and erect culms

presents high incidence of ant nests (Davidson et al. 2006;

Fagundes et al. 2011), which could be enhanced by the

presence of holes of various sizes (Fagundes et al. 2011).

Second, live culms are resistant shelters against predators

and provide stable conditions for colony growth, whereas

dead bamboo culms are easily broken and may not protect

against rain, heat and occasional fire (Powell 2008, 2009;

Leite et al. 2013). Third, the dispersion range of ant species

and its distribution along the ground-canopy gradient

(Davidson et al. 2006; Yanoviak and Kaspari 2000).

Ground-nesting ants commonly occupy cavities in the trunk

or lower branches of trees, while typically arboreal species

can be found nesting throughout the plant stratum (Vas-

concelos e Vilhena 2006; Camacho and Vasconcelos 2015;

Yanoviak and Kaspari 2000). This stratified pattern of ant

distribution may be true for ants in bamboo, although it has

not yet been investigated.

In this study, we evaluated the bamboo Guadua panic-

ulata as a source of nest sites for ants in bamboo forests in

the Brazilian Cerrado. We described the ant fauna associ-

ated to the bamboo G. paniculata and the effect of its size

and condition (dead or alive) on the structure of ant com-

munity. We hypothesized that the colonization of bamboo

culms by ants might be a combination of habitat special-

ization of ant species, related to the bamboo size and

condition. Based on that we have four predictions: (1)

bamboo with greater size will accumulate more nests of

different ant species due to the greater quantity of sites for

nesting; (2) live bamboo will have more nests than dead

bamboo due to the higher habitat stability and protection

against predators; (3) the fauna nested in dead bamboo

would be different from that nested in living bamboo due to

the difference in resource quality; and (4) ant species would

be distributed along the bamboo height in a vertically

stratified pattern in response to bamboo size, predicting a

differential colonization of ground and arboreal nesting

species.

Methods

We collected the data in four areas of Cerrado in the county of

Pium (State ofTocantins,Brazil; 49�4605400W10�2903000S), in
the basin of Araguaia River. We conducted the field study

between August 2008 and January 2010. The altitude ranges

from 200 to 300 m and the climate is warm and humid

(24–35 �C) with rainy season extending between November

andApril (Leite et al. 2013). The areaswere distributed in four

fragments 5–10 km apart: Javaés Farm (JF; 1400 ha of for-

est); Ouro Verde Farm (OV; 1600 ha); Brazil Palmeira Farm

(BPF; 440 ha; Leite et al. 2013) and Canguçu Reserve (MST;

10 ha). These areas have a typical vegetation known as Cer-

radão. Cerradão is a type of Cerrado (Brazilian savanna)

composedof densely spaced tall tree species (10–20 m) (Silva

and Bates 2002). Within the Cerradão, the dominant bamboo

Guadua paniculataMunro (Poaceae) grows in dense clumps

(Leite et al. 2013). G. paniculata is a perennial bamboo with

erect stems which grow to an average height of 10 m and

diameter of 20 cm; and form dendroid lateral branches and a

few roots emerging fromnodes (Clayton et al. 2006). Bamboo

stems are called culms, and consist of stacks of chambers

called internodes that are isolated from each other by solid

regions called nodes.

We established sampling plots at least 500 m apart on

each of the four areas. We marked 30 sampling plots in

total: thirteen in BPF area, eight in JF, seven in OV, and two

in MST. At each sample plots, we randomly selected 15 live

and 15 dead culms of G. paniculata (N = 900). Since

bamboo reproduces by cloning, we considered the 30

sampled culms of each bamboo plot as a single individual

bamboo (samples) and each sampled area as a population

(spatial replicates). We measured the circumference and

length of each culm. We searched for ant nests within each

internode opening the entire culm. We quantified the

number of nests and the nest position (distance from the

stem base) in each culm. The collected ant samples were

F. V. Arruda et al.

123



identified at the Myrmecology Laboratory (CEPLAC/

CEPEC, BA, Brazil) where vouchers were deposited under

the reference number #5540.

Data analysis

We considered the bamboo plots as independent random

replicates (N = 30) and each of the 30 culms (15 alive and

15 dead) within each replicate as sub-samples. Thus, we

averaged the length and circumference of the 15 dead and

15 live culms for each bamboo plot and used these values as

independent replicates. Similarly, the number of ant nests

and ant species of each bamboo plot is the sum of the

number of nests and the number of species found by adding

data from all 15 live or 15 dead culms. We calculated the

number of live or dead culms occupied by ant nests in each

bamboo plot.

We evaluated the difference between live or dead bam-

boo in relation to the number of culms occupied by ants

using mixed general linear model (GLM). In this model, the

number of occupied culms (dependent variable) was com-

pared between dead and living bamboo (fixed factor) by

considering bamboo plots (N = 30) as random blocks nes-

ted in areas (N = 4). We also used a similar model to assess

differences in mean length and stem circumference (de-

pendent variables) between living and dead bamboo. Then,

using a similar GLM, we evaluated the difference in ant

preference for live or dead bamboo as nesting sites (de-

pendent variable) and the number of ant species (dependent

variable) hosted by each type of bamboo (dead or alive). We

compared the species composition of ant occupants (de-

pendent variable) of live and dead bamboo using

Permutative Multivariate Analysis of Variance (PerMA-

NOVA). The presence of an ant species was weighted by the

number of nests and the similarity between the sampling

points calculated by the Raup–Crick index.

The vertical stratification of ant assemblage established

in alive or dead bamboo was assessed based on a iteration

model called Seriation (Brower and Kile 1988). This model

orders species throughout a predetermined gradient (height

of the ant nest, in our case) using the algorithm proposed by

Brower and Kile (1988). Then, the program runs a Monte

Carlo simulation creating 30 random matrices from the

original data with the same number of occurrences for each

taxa. Thus, the model tests if the observed gradient in the

original data is different from a random one.

Results

Among all the sampled culms (900), 504 ant nests of 36

species (Table 1) distributed in 358 culms (40 % of occu-

pation) were found. Camponotus (9 species, 48 % of the

nests), Pseudomyrmex (6; 8 %) and Crematogaster (6; 4 %)

were the most diverse and common genera. Azteca fasciata

(24 % of 504 nests), Camponotus depressus (16 %) and C.

atriceps (19 %) were the most common species. We found

112 ± 62 nests per area (N = 4), 8.3 ± 5.1 nests per

bamboo plot, with average of 38 ± 12 % of the culms

occupied per area. There was no difference in number of ant

nests (GLM random block: F3, 50 = 4.2, p = 0.1) between

the four areas. We found 4 ± 2 ant species per bamboo plot

(N = 30), 18 ± 8 ant species per area (N = 4). There was

no difference in ant richness per bamboo plot between the

four areas (GLM effect: F3, 50 = 2.27, p = 0.25).

Ant occupation of bamboo culms was affected by culm

size. Bamboo culms had 5.4 ± 1.2 m in length

(mean ± standard deviation, N = 900) and 21.9 ± 4.4 cm

in circumference (N = 900), and there was no difference in

culm mean length (GLM effect: F3, 52 = 3.8, p = 0.15) or

mean circumference (GLM effect: F3, 52 = 2.06, p = 0.28)

between areas. The number of ant nests in bamboo was

positively correlated with culm circumference (GLM effect:

F1, 50 = 7.2, p = 0.01), but not with culm length (GLM

effect: F1, 50 = 1.4, p = 0.25) (Fig. 1). Moreover, the

number of ant species per bamboo plot was positively cor-

related with mean culm length (F1, 50 = 8.87, p = 0.004),

although mean culm circumference had no effect on that

number (F1, 50 = 1.01; p = 0.4) (Fig. 2).

Ant occupation was also affected by the condition of

bamboo culms. We found a higher number of nests in dead

culms (GLM effect: F1, 50 = 13.5, p = 0.01), in all four

areas (GLM random block: F3, 50 = 1.1, p = 0.4) (Fig. 1),

as well as greater ant species richness (GLM effect:

F1, 50 = 60.1, p = 0.0001) in all four areas (GLM random

block: F3, 50 = 1.01, p = 0.4) (Fig. 2). In fact, thirteen

species (36 %) were exclusively found in dead bamboo,

whereas only five (14 %) were exclusive to live bamboo

(Table 1). Furthermore, A. fasciata nests were founded

more abundantly in live bamboo (90 % of its nests), while

C. depressus preferred dead bamboo (92 %). However,

there were differences in the composition of ant species

between dead and live culms (PerMANOVA effect:

F1, 52 = 13.5, p = 0.001), for all areas (PerMANOVA

interaction: F3, 52 = 0.05, p = 0.9) (Fig. 3). Ant species

composition was not different between areas (PerMA-

NOVA random block: F3, 52 = 0.83, p = 0.37).

At last, we observed a vertically stratified gradient of

species distribution along bamboo length (Fig. 4). Twenty

species (56 %) nested below the half-length of the bamboo,

ten species (28 %) nested above it, and six (16 %) nested

along the whole length of the bamboo. This vertical strati-

fication occurred in both live (Seriation: Criterion: 0.69,

Mont Carlo = 0.56 ± 0.05, Z = 2.51, p\ 0.01) and dead

bamboo (Seriation: Criterion: 0.73, Mont

Carlo = 0.53 ± 0.2, Z = 9.38, p\ 0.001).

Size and condition of bamboo as structural factors behind the vertical stratification of the…
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Table 1 Species of ants that nested in culms of the bamboo Guadua paniculata in four areas of Brazilian Savannah (Pium, Tocantins)

Ant species Species code Number of nests

Dead culms Live culms

Subfamily Dolichoderinae

Azteca fasciata Emery 1983 AZFA 12 110

Dolichoderus lutosus Smith 1858 DOLU 11 1

Subfamily Ectatomminae

Ectatomma tuberculatum Bolton 1792 ECTU 0 1

Subfamily Formicinae

Brachymyrmex heeri Forel 1874 BRHE 1 0

Brachymyrmex patagonicus Mayr 1868 BRPA 0 1

Camponotus atriceps Smith 1858 CAAT 60 36

Camponotus bidens Mayr 1870 CABI 4 0

Camponotus crassus Mayr 1862 CACR 22 4

Camponotus depressus Mayr 1866 CADE 76 7

Camponotus fastigatus Roger 1863 CAFA 1 2

Camponotus rectangularis Emery 1890 CARC 11 1

Camponotus renggeri Emery 1894 CARE 10 2

Camponotus sp. 2 CA02 2 0

Camponotus sp. 3 CA03 6 2

Subfamily Myrmicinae

Cephalotes patellaris Mayr 1866 CEPA 3 1

Cephalotes pinelii Guérin-Méneville, 1844 CEPI 1 0

Cephalotes pusillus Klug 1824 CEPU 18 0

Crematogaster curvispinosa Mayr 1862 CRCU 0 1

Crematogaster distans Mayr 1870 CRDI 8 1

Crematogaster limata Smith 1858 CRLI 4 0

Crematogaster tenuicula Forel 1904 CRTE 4 0

Crematogaster sp. 1 (Myrmicinae) CR01 1 0

Crematogaster sp. 2 (Myrmicinae) CR02 1 0

Pheidole sp. gp. tristis PHTR 1 5

Solenopsis sp. 1 SO01 16 2

Solenopsis sp. 2 SO02 2 0

Subfamily Ponerinae

Neoponera striatinodis Emery 1980 PAST 0 2

Neoponera unidentata Mayr 1862 PAUN 1 0

Pachycondyla villosa 1804 PAVI 0 1

Subfamily Pseudomyrmicinae

Pseudomyrmex elongatus Mayr 1870 PSEL 5 1

Pseudomyrmex gracilis Fabricius 1804 PSGR 2 0

Pseudomyrmex oculatus Smith 1855 PSOC 2 0

Pseudomyrmex pupa Forel 1911 PSPU 2 0

Pseudomyrmex schuppi Forel 1901 PSSC 5 1

Pseudomyrmex tenuis Fabricius 1804 PSTE 3 1

Pseudomyrmex venustus Smith 1858 PSVE 19 7

Total 314 190

Dead stems contained a greater number of species and nests, while living stems were dominated by Azteca fasciata
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Discussion

In the present study, we showed that size and condition of

bamboo affected the colonization and distribution of ant

species in bamboo culms. We confirmed our prediction that

bamboo size determined ant distribution in bamboo culms.

Ants built more nests in thicker culms than in thinner ones,

in spite of the fact that there was no relation between culm

circumference and ant richness. On the other hand, longer

culms did not present more ant nests compared to shorter

Fig. 1 Colonization of bamboo Guadua paniculata by ants in

Brazilian savannah (Cerradão). a Difference between living and dead

stems on the number of ant nests (in black) founded in 30 individual

bamboo (30 sampled culms per individual) distributed over four

populations (in gray); dead bamboo host more ant colonies. b Linear

relationship (fitted area) between the morphology of the bamboo

culms and the amount of founded ant nests in 30 individual bamboos

(dots); thicker and longer bamboo supported a greater number of ants

Fig. 2 Ant diversity observed nesting inside the culms of bamboo

Guadua paniculata in Cerradão ecosystem (Brazilian savannah).

a Difference between dead and living bamboo on the number of

occupant species (in black) observed in 30 individual bamboo (30

sampled culms per individual) distributed over four populations (in

gray); dead culms showed greater richness of ants. b Linear relation-

ship (fitted area) between the morphology of 30 individual bamboo

(dots) and the diversity of occupant ants; longer bamboo supported

more species regardless of culm thickness
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culms, although ant richness increased with culm length.

Thus, thicker culms sustained several ant nests while longer

bamboo allowed segregation of the nests, and increased

coexistence of various ant species. We also confirmed that

bamboo condition had an effect on culm occupation by ants,

since the number of nests and ant species was higher in dead

culms than in live ones, and the composition of ant species

was different between live and dead culms. Finally, our

prediction that ant species are vertically distributed along

culm length in a stratified pattern was also validated. Ant

species that nest at the base of the stems are typically

ground-nesting species, while species that nest on the top

internodes are typically arboreal.

We observed a range of ant species nesting in bamboo

(36 species), confirming that this is a very generalist inter-

action, especially when dead bamboo was involved (see

Davidson et al. 2006). Camponotus was the most common

and diverse genus, although A. fasciata and C. depressus

were the most abundant species. Likewise, previous studies

found similar results using natural bamboo or bamboo traps

(Davidson et al. 2006; Cobb et al. 2006; Fagundes et al.

2011; Leite et al. 2013). The ant fauna observed in Guadua

Fig. 3 Vertical stratification

(from ground to canopy) of ant

species nested in dead (above)

and alive (below) culms of the

bamboo Guadua paniculata.

Ant assemblage show

significantly turnover of species

along the height of dead and live

bamboo culms. Abbreviations

for the ant species are in Table 1

F. V. Arruda et al.
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paniculata is not completely similar to the species compo-

sition commonly found in the Cerrado ecosystem (Silva

et al. 2004; Vasconcelos and Vilhena 2006; Camacho and

Vasconcelos 2015 and references therein). Out of the 36 ant

species observed, 16 (44 %) are commonly found in Cer-

rado canopy (Camacho and Vasconcelos 2015), whereas 12

species (33 %) were not detected in other surveys of Cer-

rado ant fauna (Vasconcelos and Vilhena 2006; Camacho

and Vasconcelos 2015 and references therein; Camarota

et al. 2015).

Morphological characteristics of bamboo such as culm

length and circumference were major factors regulating

colonization of culms by ants. We noticed that the higher the

culm circumference, the higher the number of ant colonies

present. On the other hand, the number of coexisting species

was greater in longer bamboo culms, regardless of culm

circumference. Culm circumference and height have

already been reported as important factors influencing ant

occupation on plants (Cobb et al. 2006; Fagundes et al.

2011). A larger culm diameter allows population growth

and future expansion to neighboring culms (Cobb et al.

2006; Davidson et al. 2006). Bamboo culms with greater

length have higher number of internodes and cavities

available for nesting (Fagundes et al. 2011). A bamboo with

wide and long culms may favor the nesting of several ant

species and further nest expansions.

The bamboo condition (live or dead) was also a signifi-

cant factor affecting ant colonization. Although dead and

living culms were mixed in the same location, we found

twice as many ant species and colonies established in dead

bamboo than in live one. Davidson et al. (2006) showed that

ants prefer to nest in dead bamboo. This difference in

occupation of dead and live bamboo may be affected by at

least four factors. (1) Dead bamboo is old, and bamboo

colonization is a continuous process (Cobb et al. 2006), so

the accumulation of species occurs during the plant onto-

geny (Fonseca and Benson 2003). (2) Dead bamboo has

more holes, cracks and fissures than live bamboo, allowing

colonization by ant species of different sizes (Cobb et al.

2006; Philpott 2005). (3) Live bamboo is extremely resistant

to desiccation, and cellulose hardening provides a stronger

shield against vertebrate predators, increasing colony sur-

vival rate (Davidson et al. 2006). (4) Ability of live bamboo

to support plant-feeding hemipteran populations allows A.

fasciata to exclude other ant species from the live culms it

occupies.

The composition of ant species nesting in live bamboos

was different compared to the one in dead bamboo. Several

species were highly abundant in dead bamboo and most of

them are generalist species of the genus Camponotus,

arboreal species of the genus Crematogaster or cavity-

nesting species of the genus Pseudomyrmex. Dead culms

were dominated by C. atriceps and C. depressus, bamboo

specialists commonly associated to dead culms (Davidson

et al. 2006). By contrast, live bamboo culms presented few

exclusive species and comprised a subset of species nested

in dead culms. Live culms were dominated by A. fasciata, a

generalist and highly aggressive species commonly seen as

dominant in canopies of tropical forests (Delabie et al. 1991;

Majer et al. 1994; Fowler et al. 1996; Blüthgen and Stork

2007). Azteca fasciata is generally associated with honey-

dew-producing hemipterans, which are tended near or

within their own nests (Hölldobler and Wilson 1990;

Blüthgen et al. 2000). Indeed, we observed many colonies of

A. fasciata tending hemipterans in the culms. However, this

mutualism is restricted to living culms where the

hemipterans can feed (Blüthgen et al. 2000; Davidson et al.

2006) forcing A. fasciata to occupy predominantly live

bamboo. Thus, the dominance of A. fasciata and the specific

conditions provided by dead and live culms may have acted

as filters for ant nesting.

We confirmed our hypothesis that the ants are structured

in a vertical gradient along the length of the bamboo culm.

We observed a clear turnover of species from the internodes

nearest to the ground to the highest internodes in the canopy,

as predicted by Fagundes et al. (2011). This gradient may

result from a series of vertical filters: (1) bamboo culms are

wide at the base and thin at the apex, which regulates the

size of ant colonies (Fonseca 1993; Cobb et al. 2006;

Fagundes et al. 2011). (2) Bamboo condition, alive (green)

versus dead (dry), can be considered as different micro-

habitats and thus attract different ant species suited to

Fig. 4 NMDS plot showing the distance between bamboo individuals

according to the similarity (Raup–Crick’ index of co-occurrence) in

composition of nesting ant species. White symbols depict live culms

and black symbols depict dead culms. Circles correspond to bamboo

individuals of BPF site, squares for JF site, diamonds for MST and

triangles for OV. Ant species nesting in live bamboo were different

from those nesting in dead bamboo, regardless of the site. Bamboo of

different sites shows no difference in ant species composition

Size and condition of bamboo as structural factors behind the vertical stratification of the…
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specific conditions (Davidson et al. 2006). (3) The intern-

odes distributed along the bamboo culm allow segregation

of different colonies at the same culm, and therefore greater

species coexistence by reducing conflicts between colonies

(Fagundes et al. 2011). (4) Propagules in lower internodes

are coming from ground-nesting ants while tree-nesting ants

colonize higher internodes. (5) Interspecific interference is

high in the canopy, where nest cavities are highly limited,

reducing species coexistence (Philpott 2005). Finally, (6)

Predation by woodpeckers is also an important factor in

regulating ant distribution (Leite et al. 2013). Future studies

should investigate the specific effect of these factors in

structuring bamboo ant community.

Dispersal of ground- and canopy-nesting ants seems to be

a relevant factor influencing the vertical pattern of species

distribution. Bamboo showed a mixture of ground-nesting

species and more specialized arboreal nesting ants dis-

tributed along the culm. According to the classification of

Silvestre et al. (2003), 8 % (3 species) of the sampled spe-

cies were typically ground-nesting and occurred in culms

below 3.5 m, while 31 % (11) of the species were typically

tree-nesting species and occured more frequently in the

higher internodes. The remaining 61 % (22) may have come

from both habitats and nested from the base of the culm to

the top. Cerrado ant fauna presents several ground species

foraging (Vasconcelos and Vilhena 2006; Camarota et al.

2015) and nesting (Powell et al. 2011; Camarota et al. 2015;

Fagundes et al. 2015) in vegetation, creating a vertical

stratification also observed in other ecosystems (Lynch

1981; Longino and Nadkarni 1990; Yanoviak and Kaspari

2000). For example, most of the Brachymyrmex, Cam-

ponotus and Pseudomyrmex species were restricted to basal

internodes, and these species are typically ground-nesting

species of Cerrado (Camacho and Vasconcelos 2015) that

also build nests in hole twigs (Camarota et al. 2015;

Fagundes et al. 2015). Ectatomma and Neoponera species

that forage on vegetation build their nests on the ground at

the base of trees (Vasconcelos and Vilhena 2006), in this

case these species were restricted to basal internodes.

Cephalotes spp., Crematogaster spp., Dorymyrmex spp.,

Pseudomyrmex elongatus and P. pupa occupied only apical

internodes, and they are typically arboreal species of Cer-

rado (Camacho and Vasconcelos 2015). Taken together,

these findings indicate that the vertical stratification of

bamboo ant fauna reflects the distribution of ant species in

Cerrado vegetation.

In summary, our study provides evidence of the importance

of bamboo size and condition for the assemblage of ant species

in bamboo. We showed (or showed?) that ants prefer to nest in

thick culms, which may have a greater number of nest cavities

and space to grow; and in long culms, which increase species

coexistence by segregating the nests. The culm condition

determined not only species richness but also species

composition, indicating habitat specialization.We also showed

that the ant assemblage is distributed in a gradient of species

turnover along the height of bamboo, similar to the stratification

observed in ant fauna of Cerrado vegetation, indicating nest-

site specialization. However, we found fewer ant species in

living culms and a numerical dominance of Azteca fasciata,

which occurred from the most basal internodes to the most

apical. Therefore, competition with dominant species may

interfere in ant colonization forcing ants to nest in dead bam-

boo.Weconclude that three factors create the vertical pattern of

species distribution: (1) the size of the bamboo; (2) the condi-

tion of the culm (live or dead); and (3) the dispersion of ground-

and canopy-nesting species. Althoughwe also believe that high

competition for limiting nesting sites in canopy and interfer-

ence by dominant species may be important factors behind the

stratification pattern.
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