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ABSTRACT

In order to assess the species richness and dwefsants in a xerophitic scrubland, a total afethareas
were monitored in the Southeast of Durango withi& municipalities of Nombre de Dios and Durango.
Specific richness, relative abundance as well asn&dn’s, Simpson’s and Pielou’s indices of the ant
community were obtained. A total of 19 species frbihgenera within four subfamilies were collected:
Myrmicinae, Formicinae, Pseudomyrmicinae and Dadadrinae. The subfamily with the greatest species
richness was Myrmicinae (seven species), while dRsayrmicinae had the lowest richness with only two
species. Dolichoderinae showed the highest relaivwendance (76.5% of the total sample). Four new
records of two genera were obtained for the Stadeebara andLinepithema and two specieditta texana
andMyrmecocystus mendax. Shannon'’s diversity index reached H’ = 1.36, ®i&d evenness index was J' =
0.46 and Simpson’s index was= 0.38. Further targeted studies are required wdifferent sampling
techniques in order to obtain a more detailednigstof ants and increase our knowledge on this gafup
insects in the study region, which shows high diitgpotential.
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1. INTRODUCTION studied groups, since it is a high-interest grauperms
of its biodiversity and due to the functions theyrg out

Insects are the most diverse and evolved groupwithin ecosystems. The present work establishegsam
within land arthropods, representing the main the community parameters of this group of insects.
functional groups that maintain diversity within Ants are grouped within the Formicidae family which
ecosystems, with some studies showing their seitgiti  is placed within the Vespoidea superfamily of thelé€d
to environmental changes caused by anthropogeniddymenoptera (Rojas, 2001). Currently this familg 24
activities (Lawtonet al., 1998). Research on arthropod subfamilies, 307 genera and 12 855 species (AntWeb.
biodiversity has been carried out in the valleys of Available at http://www.antweb.org, Accessed Octobe
Durango by researchers the CIIDIR-IPN-Dgo. from 29th, 2013). They have a widespread distribution in
which a preliminary study on some insect groupsiwit  various biogeographical areas covering a wide tyané
the State was done. Ants were considered withisethe habitats worldwide (Hoélldobler and Wilson, 1990;
Corresponding Author: Maria P. Gonzalez-Castilldnterdisciplinary Research Centre for Integral Regl Development-Durango,

National Polytechnique Institute (CIIDIR-IPN-Dgaigma 119 Fraccionamiento 20 de Noviembre |l Dgwan
Dgo. C.P. 34220, Becaria-COFAA-IPN, México TeR)5557296000 ext. 82646

’///4 Science Publications 740 AJAS



Maria P. Gonzalez-Castillo et al. / American Jounfahpplied Sciences 11 (5): 740-747, 2014

Bolton, 1995). They are an important fauna compbnen the country, to our knowledge there is only theknearried

within arid and semiarid areas due to their highciEs

out by Rojas and Fragoso (2000) in the Mapimi Resir

richness of some taxa having a strong space-timghe Chihuahuan desert; that of Bestelmeyer and diaho

heterogeneity, as well as due to their contributiorthe
definition of plant community structure and thelbgical
interactions that they establish with other orgasigPolis,
1991; Mackay, 1991; Rios-Casanacstaal., 2004). It has
been shown that within these environments thera is
surprising level of diversity and abundance of amnid that

it is possible to recognize a large variety of tiop
interactions and habits that can vary throughomnte ti
(Mackay, 1991; Rojas and Fragoso, 2000). Ants rétaein
highest diversity and abundance within the tropibgre
there are more species, genera and endemism thayin
other region (Bolton, 1995; Fishetral., 2010). They are
the most successful of eusocial insects and haee be
used as a model for determining fundamental aspécts
ecology, evolution, behavior and development (Setith.,

(1999) and Vasquez-Bolanos (2011) in the southweste
part of the Sonoran desert; the work by Alatorre-
Bracamontes and Vasquez-Bolanos (2010) carriednout
various northern States of the country; that of quez-
Bolanos (INIFAP, 2011) in which the ant specieslated
per State in Mexico; and that of Coronado-Blaetal.
(2013) and Gonzalezt al. (2007) which reports the studies
carried out on formicids in the State of Tamaulipadight

of this, formicids are one of the least known fémsilof the
North-Central part of the country.

Species inventories are carried out as a way to gai
knowledge on the number of them in a specific lzbit
thus the objective of this study was to contribistehe
information known on ants within a xerophitic sdarm
plant community in Southeast Durango in terms of
species richness, abundance and diversity as a foasi

2009) Studies have been undertaken in some oesintri future mid- and |Ong_term diversity assessments.

using ants as indicators of diversity (Ambrecht aitida-

Chacon, 2003) environmental changes and speciés tha

efficiently exploit the resources in disturbed sstsms
(Andersen, 1997; Andersest al., 2002; Andersen and
Majer, 2004; Grahanat al., 2004; Delabiest al., 2009;
Brandaoet al., 2012; Achuryet al., 2012).

In Mexico, there are 12 formicid subfamilies, wa#

2. MATERIALS AND METHODS

Within the framework of the arthropod biodiversity
study in the Durango valleys sampling was carrietl o
using entomological nets, yellow traps and manually
The present work reports on biological materiabgixd

genera and 973 species (Rios-Casanova, 2013)t albefrom yellow traps and manually.

there are few studies in this country that haven lueeried
out in arid regions. For example, Rico-Grtyal. (2004)
evaluated the variation of ant-plant interactioigcd=Gray

Study area. The present work was carried out from
March 2009 to October 2010 in the municipalities of
Nombre de Dios and Durango (Gonzalez-Casttlal.,

(1998) studied the seasonal variation and ant-plant2011). A total of three areas representative obpiitic

interaction richness in the semiarid Zapotitlanlexal

Bestelmeyer and Schooley (1999) studied the dyrmmicthe Southeast of Durango State.

and composition of the ant community in the Sonanaah
Chihuahuan desert; Zavala-Hurtadet al. (2000)
determined the influence of ant activity on thenpla
community in Zapotitlan Salinas; Rios-Casan@vaal.

scrubland were established within these municipaliin
Information on
temperature and annual rainfall was taken from
information published by INIFAP (2011). General
characteristics of each area are describ8abie 1

Ant sampling. A total of 15 sites were establishétin

(2004) carried out research on ants of the Tehuacareach of the three sampling areas. Within eactaste nt

valley; Guzman (2004) carried out work on the famngg
pattern ofPogonomyrmex barbatus within two contrasting
environments in terms of their diversity and pleower in
the semiarid Zapotitlan Salinas valley,

Puebla;

guadrant was established from which ants observed o
plants and on the ground were quantified and dellecA
total of 10 quadrants were established, separated gach
other by 50 meters. In total 240G mere sampled per area

Hernandez-Ruiz and Castafio-Meneses (2006) studiediving a total coverage by this study of 7200 m

ant diversity in agricultural ecosystems in the Nlatal

While yellow traps are not the most recommended

valley, Hidalgo; Guzman-Mendoza and Castano-Menesesnethod for collecting ants, we obtained good specie

(2007) studied the foraging activity ofamponotus

richness using this method. A trap was placed rhea

rubrithorax in the Zapotitlan Salinas valley, Puebla; and quadrant on the ground using water, to prevent the

finally Varela-Hernandez (2013) determined the terap
variation of ant communities in xerophile scrublanith
dominance of Cephalocereus senilis and Senocereus

escape of ants and other specimens, with detetgent
break surface tension and 5 gr of sodium boratea)o
for preservation following a modification of the

dumortieri in the Meztitlan Biosphere Reserve, Hidalgo. In technique proposed by Southwood (1978). Traps were

terms of studies carried out in the northern agigians of
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Table 1. Location and brief description of the areas wtsanapling of ants was carried out in a xerophititcisiend community in the Southeast of
Durango State

Geographical Average annual  Average annual Hhavat
Site coordinates temperatuP€) rainfall mm. m Plant associations
Tuitan (T), Lat. N 24° 02" 32" 16.6 452 1886  Opuntia sp.,Acacia sp.,Dasyliriumsp.,
Nombre de Dios Long. W 104° 14" 01” (Gonzatemicipality, Dgo Castillet al.,

2011),Yucca sp.,Mimosa biuncifera
(Benth)Bouteloua gracilis (Will.ex Kunth).

Nombre de Dios Lat. N 23° 49" 26” 16.9 367 1809 Prosopissp.,Acacia sp.,

(ND), Nombre de Long. W 104° 13" 28" Opuntia sp.Agave

Dios municipality, Dgo. durangensis Gentry

Sierra El Registro Lat. N 23° 37 47" 16 400 1928 Agave durangensis Gentry,Prosopis
(SR), Durango Long. W 104°22.5" 13 laevigata (Hum. Et Bonpl. Ex Willd),
municipality, Dgo. Acacia schaffneri (S. Watson)Dasyliriom

duranguense (Trel), Bouteloua gracilis
Willd. Ex Kunt) Lag. (Gonzaleet al., 2007).

Sampling of ants was complemented by manually pgcki - Simpson’s §) index, which manifests the probability that

them as they were observed in dead leaves and undewo individuals randomly chosen from a sample amenf

rocks and rotten tree trunks using paintbrushepedipn the same species and that is influenced by the most

70% alcohol as well as entomological tweezers. abundant species in the sample, was also calculated
Biological material was taken to the Entomology (Moreno, 2001; Magurran, 1989).

Laboratory of the CIIDIR-IPN, U. Dgo., for their

separation and quantification. 3. RESULTS
Approximately 10 individuals from each species were
mounted using entomological pins while the remairafe Richness, composition and abundance. Taking into

the material was placed in jars with 70% ethanatsAvere  consideration the entire study area, a total o48® ants
classified taxonomically to the genus level (somepecies  were collected belonging to 15 species morphs and f
level) using Mackay and Mackay (1989) and Boltd®od) species within 15 genera of four subfamilies.
taxonomic keys as well as the help of an experhftbe Myrmicinae, Formicinae, Pseudomyrmicinae and
Faculty of Sciences of the National Autonomous Dolichoderinae Table 2). The subfamily with the
University of Mexico (UNAM). All specimens were highest species richness was Myrmicinae (severiesg)ec
deposited in the Entomological Collection of CIIBIR while that which had the least richness was
IPN, U. Dgo. Analysis of diversity. Specific spegie Pseudomyrmicinae with only two speciegBigure 1
richness was assessed (number of species) whilghows that Dolichoderinae had the highest relative
Moreno (2001) index was used to calculate the @¢era abundance (76.5%) while Pseudomyrmicinae had the
richness. Absolute abundance (N) of species, specielowest relative abundance (<1 %).
morphs, genera and subfamilies was determinechior t The specific richness of the study area reached 19.
entire study area, as well as the relative aburel §¥1). Of the 15 genera foundsorelius had the greatest
Relative abundance was obtained using the frequencgpecies richness (3), while Camponotus and
of occurrence of species in each area (Sanchez an®seudomyrmex had two species each and the remaining
Antonio, 2004). A total of 15 sites per area were genera had only one species or species morph each.
obtained totaling 45 sites in the study. The relative abundance was obtained from the specie
Diversity in the study area was estimated usingfrequency per area; as such in the study area & wa
Shannon’'s (H’) index which is a maximum likelihood pheidole sp. which showed the highest relative

estimator and is the most sensitive to changelundance
- i ; abundance, followed by Myrmecocystus mendax
of rare families (Magurran, 1989; Gonzalez-Castlial., Wheeler, Monomorium sp., Liometopum  sp.,

2011), the index ranges between 1.5 and 3.5 rapirge Camponotus so. andBrachvimvrmex deilis Emery. with
the uncertainty there is when collecting an indiaitof PONOLUS SP. ) Ymyrmex dep Y, .
he remaining species and species morphs repregenti

a species in terms of the species to which the nex'lt
individual will belong to. Pielou’s evenness (Jyéx, ess than 5%Hig. 2).

which expresses evenness as the proportion of the Species diversity. Globally from the study area
observed diversity in regards to the maximum exgkct Shannon’s diversity index reached H’ = 1.3. Pietou’
diversity, was also estimated (Moreno, 2001; Magurr  evenness index reached J' = 0.46 and Simpson’xinde
1989; Gonzalez-Castilloet al., 2011). Furthermore, washi = 0.38.
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Table 2. Total genera, species and species morphs of ants
collected from xerophitic scrubland in the Soutleas 1
of Durango State. The genera and species names in

Myrmicinac

Subfamilies de formicidae

bold are new records for the State

Formicinae

Genera/Species

Dolichoderinae

Pseudomyrmecinae

Fig. 1. Abundance of the ant subfamilies representedarxénophitic scrubland

Brachymyrmex
depilis
5%

Camponotus sp.

6%

Liometopum sp.___
8%

Subfamilies /Species Total Monomorium _ :
/Trlpes . specimens Morphs : 157139-6 oherdolesn.
Dolichoderinae S 7%
Dolichoderini Dorymermex sp. 2585 ‘Myrmecocystus ' ;

Forelius sp. | 1046 mendax

Forelius sp. Il 9 2%

Forelius sp. llI 8 :

Linepithema sp. 22

Liometopum sp. 11234
Formicinae ; ; ; ;

- Fig. 2. Relative abundance of ant species and species morph

Camponotini Camponotus sp. | 116 in the xerophitic scrubland under study other sgeeci

Camponotus sp.ll 1
Lasini Myrmecocystus 688

mendax Wheller 4. DISCUSSION
Plagiolepidini Brachymyrmex 162

) depilis Emery Richness, composition and abundance. It is notéawort

Pseudomyrmecinae that in a 7200 fmarea two species in two genera were found
seudomyrmecini Pseudomyrmex 11 . A

pallidus (Smith) to be new r_ecords for the State directly cor_wtrl‘[gjlno t_he

Pseudomyrmex sp. 1 local diversity partly due to the heterogeneityxefophile
Myrmicinae scrubland since there is a great diversity of pipeties in
Attini N Atta texana Buckley 4 the studied area creating specific favorable cimmditto
Crematogastrini Crematogaster sp. 41 accommodate various ant species.
'\P/Iggigﬁﬁ'rﬂ'c' igﬂggggggﬂ"sxsg' i The Myrmicinae subfamily showed the highest

Pheidole sp. 2909 genera and species richness in agreement with other
Solenopsidini Carebara sp. 6 studies carried out in arid or semiarid areas atstate,

Monomorium sp. 635 national (Rojas, 2001; Rios-Casanova, 2013) and
Total 19480 worldwide (Wilson, 2003) levels, where it is seantle
% Science Publications 743 AJAS
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most numerous. It is also considered to be an &bolimf
disturbed environments (Fernandez, 2003).
subfamily was followed in order of importance by
Dolichoderinae, Mirmicinae and Pseudomyrmicinae, th
latter with the least number of species.

In regards to the relative abundance per subfamily,

Furthermore, species in this genus have been bescri

Thisto construct their nests on the ground of arid and

semiarid regions preferring open spaces with ljptlnt
cover where they are dominant from an ecologicahtpo
of view. They encompass the entire continent, ftbm
United States of America to Argentina (Cuezzo, 2003

Dolichoderinae showed the highest level at 76.5%In Mexico, six species of this genus have beerectdd

followed by Myrmicinae with 18.5% and Formicinae
with 5%, while Pseudomyrmicinae represented lean th
0.1%. The abundance of Dolichoderinae was dueedo th
fact thatLiometopum sp accounted for many of the ants
collected, but these were not found within all sit€his
species morph was located within brush, grasslamt a
mainly on Agave durangensis Gentry, possibly
preferring agave because of the sugary secretibtigeo
agave scaldcutaspis agavis Townsend and Cockerell.
Furthermore, the fact thdtiometopum sp is dominant
within an ecosystem provides insight into the lewél
disturbance or alterations that various areas We@arding

to several studies, such as that of Andertesi. (2002)
they are considered as indicators of disturbancg an
therefore they could be used as sentinels
environmental impact studies. Notwithstanding, hirgh
dominance of this species morph could also be duwe t
lower predator density (Ra al., 2001).

in 11 States, with one species found in Durango
(Vasquez-Bolanos, 2011).

Forelius sp. 1 are known to always nest in soil of desert
or semi-desert environments with little plant cosad has
two distinct apparently disjointed distribution @sgone in
central and southern United States, northern Mexiciba,
Honduras and islands in Central America, whiledther is
located in South America, Bolivia, Brazil, Uruguay,
Paraguay, Chile and Argentina (Cadtel., 2013).

Furthermore B. depilis was found to be associated
to mesquite which is in agreement with studies by
Fernandez (2003) where he mentions that they are
frequently associated with leguminous plants. Tdns
species has been previously collected in six States

inMexico, including Durango (Vasquez-Bolanos, 2011).

Pseudomyrmex pallida (Smith) is widely distributed
throughout Mexico with records encompassing 21
States  (Vasquez-Bolanos, 2011). Finally, for

Regarding the relative abundance by species and‘Phaenogaster sp. two species have been recorded for

species morphgrig. 2 clearly shows thaPheidole sp.
Myrmecocystus mendax Wheeler andMonomorim sp.
constitute 66% of the species. Furthermore,
Brachymyrmex depilis Emery, Camponotus sp. and
Liometopum sp. 1 constitute between 5 and 8%, while
Forelius sp., Linepithema sp., Crematogaster sp.,
Camponotus sp. 2,Pseudomyrmex sp. 2,Pseudomyrmex
pallidus (Smith) Forelius sp. 2, Dorymermex sp.,
Carebara sp.,Aphaenogaster sp.,Forelius sp. 3 anditta

Durango (Vasquez-Bolanos, 2011), although several
species of this genus have been observed moreefrdgu
in areas with tropical climate (Escalastal., 2004).

The fact that four dominant species were found
within the three sites and that 11 species/species
morphs were exclusive suggests that within xeraphit
scrubland there are microclimates, microhabitatd an
resources for species with contrasting habits, witine
predominating on the ground and others on the

texana Buckley represented less than 5% of the relativevegetation feeding on the sugary secretions of

abundance. It must be noted tRaeidole sp also prefers
agave due to the sugary secretions of the agave Aca
agavis. As stated in other studiel]. mendax is one of

pseudococcids of certain plants and on larvae s#dts
and other arthropods (Longino and Hanson, 1996).
Shannon’s diversity index was low at H' = 1.3 and

the most important omnivorous species of arid areasMajer (1983) states that Shannon’s index level®wel
since they consume a large amount of insect caslaverl.5 are frequently associated with altered enviremis
and plant and animal sugary exudates and have the New ant records for the State. It is noteworthy tha

special adaptation to extreme conditions in whicéyt
store sweet fluids within the body of specific widuals
in their colonies for their use in times of shogd&ojas,
2001). This ant can be found in at least six Statdke
Mexican Republic (Vasquez-Bolanos, 2011).

In contrastDorymyrmex sp is one of the species with
the least relative abundance. This genus is exalysi
found in America with more than 80 described spgcie
50 of which are found in the neotropical zone.
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the first time two new genera and two new specieeew
recorded in the State which aarebara andLinepithema

and the specidglyrmecocystus mendax Wheeler anditta
texana Buckley. Carebara was scantily observed and only
one species has been found in two Mexican States
(Vasquez-Bolanos, 2011). Also, three species of the
Linepithema genus have been recorded in three States in
the country (Vasquez-Bolanos, 2011). The majoritthe
species in this genus build their nests on thergtpfallen
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leaves or under rocks and have been observed imodify the structure of ant communities and in tonaking
grasslands and disturbed habitats (Will, 2007). species composition different between study sitdsgs

Atta texana was also scantily observed (<1%) and is agrees with several authors that have stated titstage an
considered to be a leaf cutter and fungus cultivato indicator of specific environmental conditions @gards to
(Holldobler and Wilson, 1990). It has been collecie their environmental preferences and tolerance to
clearings with pecanQarya illincinensis (Wangenh) K.  conspicuous factors such as temperature and habitat

Koch) and sweet acaci®dacia farnesiana (L.) Willd) selection (Majer, 1983; Power, 1996).
(Sanchez-Pefia, 2010), in six States of the Mexican
Republic (Vasquez-Bolanos, 2011; Escetal., 2001). 6. ACKOWLEDGEMENT

This species is known as “chicatana” and is eatgn b
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