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ABSTRACT 

Ant numbers were compared between grazed and 

ungrazed tropical deciduous forest using a 9,600 m ' two 
years old exclosure. During September 1991, at a virtual 

island of vegetation, the Sierra de la Laguna, Baja 

California Sur, México, we established inside the 

exclosure, a transect system of 1,000 m', which was 

paired with an equivalent transect system outside the 

exclosure. During al1 diurna1 hours of the consecutive 

days of last week of September 1991 we siurveyed both 

transect systems for ants. We identified 5 species of 

ants, and found that any species responded to livestock 

exclusion in terms of the relative number of individuals 

located on transects inside or outside the exclosure. Our 

results are discussed in terms of the food specialization 

of the species and the habitat characteristics. 

Key words: Ant abundances, Baja California Sur, 

livestock exclusion. 

INTRODUCTION 

The effects of livestock grazing on natural 

ecosystems has been clearly associated wi'th changes on 

vegetation diversity and structure (14) and alterations 

in fauna abundance (6, 9). However, the majority of the 

works previously performed concerning such vegetation 

responses, has been done on grasslands uf desert and 

semidesert habitats (1, 7, 8, 18). 
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Also, most of the previous works have been attempted 

to determine vertebrate responses such as in the case of 

birds (5) rodents and lagomorphs (13, 17) and reptiles 

(5 , 1 1  . There exists little information concerning the 

responses of invertebrates to the effects of livestock 

grazing in natural ecosystems. 

The present work was done in an area of a tropical 

deciduos forest of Mexico, which has been subject to 

overgrazing f or over two centuries ( 2 ,  3 )  . Extensive 

livestock grazing prevails in the region, resulti.ng in 

an overexploitation of the forage resources (4). 

MATERIAL AND HETBODS 

Study eite 

This study was developed at La Sierra de La Laguna, 

B.C.S., Mexico. The vegetation of the zone comprises 

four main physiographic-floristic associations (12): the 

desert scrub, the tropical deciduos forest, the oak-pine 

forest and the pine forest. The tropical deciduos forest 

comprises most of the biological diversity of the region 

(16) and includes approximately 20,000 hectares (15). 

The study site, Casas Viejas, in the tropical 

deciduos forest (FIG. 1) was established by Arriaga & 

al. in 1987. The exclosure system comprises 9,600 m'. - 
For this study we established incide the exclosure 5 

transects 25 m long each, separated by 10 m, comprising 

a total area of 1,000 m'. Each transect was marked by 

flagged wire stakes at 5m intervals. Outside tlie 

exclosure we established an equivalent system of 

transects also comprising 1,000 m'. Transects outside of 

exclosure were located 35 m from the fence to match as 

closely as possible the perennial vegetation and 

substrate conditions of the transects inside. 

Comparisons of ant abundances were nade by counting 
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the number of ants observed during al1 ciiurnal hours of 

each day of the last week of september 1991. This period 

coincided with the summer rains, when ants were more 

active. We identified and counted al1 ants found within 

a 1 m radius of each stake. The counts were nade 

simultaneously incide and outside the exclosure. 

Also, around each stake the following 

characteristics were visually estimated within an 1 m Z  

area: nude soil cover percent, annual plants and grass 

height and cover percent; number and size of rocks 

separated in three diameter categories:<: 20 cm; >20 cm, 

but < 50 cm ; and > 50 cm, as well their cover percent; 

fallen trunks cover percent, tree densi.ty and specif ic 

richness and, finally, average tree heigth and cover. 

Figure 1. ~ocation of the study site. 
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RESULTS 

We identified 5 species of ants, one belonging to 

the family Dorylinae and 4 to the family Mykmicinae 

(Table 1). 

~nalizying statistically the differences in ant 

numbers, inside and outside the exclosure, we found that 

there does not exist any significative difference between 

them (Table 2. ) . 

These ants showed no response to livestock exclusion in 

terms of the relative number of individuals located on 

transects inside or outside the exclosure. 

TABLE 1. Ant species found at Casas Viejas study site 
in 1991. 

TABLE 2. Number of ants expressed in medias in the transects 
of the study site (among parenthesis is showed the 
standard deviation) . 

Fami 1 y 

Myrmicinae 
Myrmicinae 
Myrmicinae 
Myrmicinae 
Dorylinae 

Species Incide Outside T P 

Species 

Crematosaster oauntie Buren 
~etramorium sainosum (Pergande) 
Posonomvnnex tenuispina Forel. 
Pheidole a 
Neivamvrmex nisrescens (Cresson) 

Crematoqaster 
o~untie 

Posonomvrmex 
tenuispina 

Neivamvrmex 
niqrescens 

Tetramorium 
s~inosum 

Pheidole 
a 



~ h i s  result is simmilar to that reported by other 

researchers investigating the effect of livestock exclusion on 

ants in the Chihuahuan Desert (9). However., there are no 

published results concerning the antls response to livestock 

~ X C ~ U S ~ O ~  in a tropical deciduous forest with which compare our 

results. 

Al1 the ant species found at our study site are reported 

as "harvesting ants". These ants are considered important 

agents in the dispersa1 of plants. They depend principally, 

or entirely, on seeds (19). For this reason these species are 

considered specialist. They are found mostly in the warmer 

deserts and semideserts of the southwestern U.S.A. and 

northwest México, where they are frequently among the most 

numerous elements of the insect fauna (10). 

Our results are surprising considering the fact that the 

grass and herb ground cover inside the exclosure was 

statistically significative much taller and thicker that 

outside the exclosure (Table 3). In fact, these are the only 

significant parameters differing of al1 the habitat 

characteristics. 

Seed production must be closely linked to grass cover and 

heigth, theref ore we could expect that the f ood availability 

would be greater inside than outside the exclosure. Certainly, 

it seems necessary to study specifically the seed production 

and availability both inside and outside the exclosure. 

However, according with our results livestock grazing has not 

significant effect on the ant numbers, probably because the ant 

species found are not limited in their abundance by the food 

availability . 
In order to test this idea, it will be necesary to increase 

the number and extension of the transects and to experimentally 

offer distinctively additional food, cover and ~rotection 

against the trampling outside the exclosure. 



TABLE 3.- Average microhabitat characteristics incide and 
outside the exclosure, the number in parenthesis 
is the standard deviation. xZ is the chi-square 
test value. *= p < 0.05; **= p < 0.01; ***= p < 

0.001. 

Outside Incide xZ P 

Nude soil cover % 59.182 21.827 63.930 *** 
(24.408) (18.777) 

Grass and herb 
cover % 10.364 53.077 176.032 *** 

(8.535) (23.588) 

Grass and herb 
height cm 6.450 36.154 136.795 *** 

(2.773) (21.031) 

Stone cover % 24.091 21.250 1.251 NS 
(21.543) (20.424) 

Stone diameter 
< 20 cm 5.750 4.846 0.169 NS 

(14.930) (3.614) 

Fallen trunk cover % 6.361 3.846 1.645 NS 
(14.334) (11.209) 

Tree density 

Number of tree 
species 

Tree height (m) 2.919 3.025 O.. 004 NS 
(2.20) (1.840) 

Tree cover % 57.500 69.000 2.300 NS 
(33.961) (38.715) 
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