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Prince  of  Songkla  University  is  the  first  university  established  in  the  southern  part  of  Thailand.
A reserve area is planned at Ko Hong Hill near the university. The flora of this area has been previously
explored but a few fauna species have been studied. Although ants are one of dominant groups in this forest,
there is no record of their diversity. Thus, the aim of this study is to determine the ant diversity in terms of
species composition. Three sampling methods, pitfall trap (PF), hand collecting (HC) and leaf litter sifting
(LL) were applied to collection of ants along 3 line transects each of 90 meter in length and 500 meter apart
during April 2001. Six subfamilies (Formicinae, Myrmicinae, Dorylinae, Ponerinae, Dolichoderinae and
Pseudomyrmecinae) of ants, comprising 44 species, were found. The results also showed that HC was the
most sufficient method resulting in the highest number of ant species, while the combination of two methods
(HC and LL) yielded the highest number of ant species.
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Prince of Songkla University was established
in 1971 and was the first in southern Thailand. The
university is currently comprises 5 campuses,
which are located in Hat Yai, Pattani, Phuket, Trang
and Surat Thani along the east Gulf of Thailand
and west coasts of Thailand. The Hat Yai Campus
is  the  largest  and  is  about  50  km  north  of  the
Malaysian border. It is surrounded by old rubber
plantation, secondary forest and undisturbed forest.
Thus, diversity of flora and fauna should be high.
Only the flora has been well studied (Maxwell,
1986).  However  it  is  known  that  insects  are  a
dominant group among the fauna (Groombridge,
1992) and ants make up the main part of the insect
community in the forest (Pholpunthin et al., 1999).

Ants play an important role in ecosystem.
Maryati (1996) reported that ants improved the
forest soil, assisted in the decomposition process,
served as food resources and exerted a positive
effect in the regeneration processes of forest trees.
Diversity of ants at Prince of Songkla University
is very interesting but there is only one report on
diversity of ant in rubber plantations (Watanasit,
2003).

There are a few sampling methods for ant
collection, for example, hand collection (Romeo
and Jaffe, 1989; Samson et al., 1997; Yamane and
Hashimoto, 1999), leaf litter sampling (Olson,
1991; Romeo and Jaffe, 1989; Noon-anant, 2003),
pitfall trap (Watanasit et al., 2000; Samson et al.,
1997)  and  soil  sampling  (Noon-anant,  2003;
Watanasit, 2003). Many studies showed that a
combination of ant sampling methods yields better
results in the evaluation of ant species than a single
sampling method (Watanasit, 2003; Yamane and
Hashimoto, 1999; Noon-anant, 2003). Thus, the
aim of this study was to evaluate the diversity of
ants by different sampling methods at the reserve
area of the Hat Yai Campus.

Materials and Methods

1. The study site
This study was conducted at the Prince of

Songkla University, Hat Yai campus. It is an 80
acre  reserve  area  for  the  establishment  of  a
botanical garden near Ko Kong Hill (Figure 1).
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Figure 1. Map of Ko Hong Hill and location of the reserve area near Prince of Songkla
University (Modified from Maxwell, 1986)

Legend:     + + + + para rubber estate secondary forest

road stream, lake, reserviour
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2. Sampling procedures
Sampling collections were carried out in

April 2001, in the dry season. Three line transects,
500 meters apart, and 90 meters in length, were set
up on the ground floor under the forest canopy.
Three sampling methods were applied to collect-
ion as  follows.

2.1 Hand collecting (HC)
Any  ants  found  in  the  line  transects

were  collected  using  forceps  and  an  aspirator.
Thirty minutes was spent to each line transect. Ant
samples were then transferred to plastic containers
(7.5×15 cm). This method could be used for ants
living on the ground and on trees.

2.2 Leaf litter samples (LL)
This method was used to collect ants

living on the ground and feeding on detritus. Leaf
litter was collected in the line transects and placed
in a sifter directly above a white pan (27×16×6
cm).  Forceps and an aspirator were used to collect
ants in the white pan. The time limit was also 30
minutes per transect.

2.3 Pitfall trap (PF)
This method was used to collect ants

feeding on the ground and detritus. Four plastic
containers (12.8 cm height, 6.7 cm in diameter)
were placed along the line transect 30 meters apart.
The plastic containers were filled to two third of
their volume with 4 percent formaldehyde mixed
with a small amount of detergent. Tuna bait was
hung from the tops of the plastic containers and
covered with plastic lids for protect against rain.
A total of 12 plastic containers were placed in the
line transect and were left for one week.

3. Preserving
The collected specimens were brought back

to the Department of Biology, Prince of Songkla
University,  for  preserving  in  70%  ethanol  and
pinning for further identification.

4. Ant Identification
Bolton (1994) and H ˙̇olldobler and Wilson

(1990)  were  used  for  identification  of  the  ant
genus. The species level was confirmed by the Ant
Museum at Kasetsart University.

5. Analysis
The percentage of ant species was used for

comparison  between  combination  of  sampling
methods as the following formula.

% of combination of two sampling methods
= (N/T) × 100

N = number of ant species found between
two sampling methods

T = Total number of ant species

Results

There were six subfamilies and 44 species
of ants from the reserve area at Prince of Songkla
University in April 2001 (Figure 2). The comparison
of ant species and percentage among three sam-
pling methods are shown in Table 1. The number
of ant species collected by HC, LL and PF were
25, 22  and 12, respectively.

The combination of ant sampling methods
is shown in Table 2. A total of 44 species were
collected  using  a  combination  of  collecting
methods.  The  combination  of  LL  and  HC  was
more efficient than any other form of combination.

Discussion

As  shown  in  Table  1,  the  number  of  ant
species collected by HC was the highest among
LL and PF. This result is in contrast to Noon-anant
(2003) and Watanasit (2003). Both of them showed
that  LL  was  a  reliable  technique  for  estimating
number  of  ant  species  in  lowland  tropical  rain
forest at Hala-bala Wildlife Sanctuary (Noon-anant,
2003) and in rubber plantation (Watanasit, 2003)
in Thailand. Romero and Jaffe (1989) supported
this finding, however. They showed that HC was
the best technique for estimating number of ant
species in mainland savanas of Venezuelan Llanos.
Ant habitat may be an important factor for ant
sampling method. For example, leaf litter sample
was found to be more useful than a pitfall trap to
evaluate ant species in tropical rainforest in Costa
Rica (Olson, 1991); pitfall trap was more effective
than hand collection at elevational gradient in the
Phillippines (Samson et al., 1997) but hand collect-
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Figure 2. Some ant species were collected from reserve area of Prince of Songkla University.
1 Dolichoderus thoracicus (Fr. Smith) 2 Tapinoma melanocephalum (Fabricius)
3 Dorylus sp. 4 Acropyga acutiventris Roger
5 Camponotus (Tanaemyrmex) sp. 1 6 Polyrhachis (Myrma) illaudata Walker
7 Cataulacus granulatus (Latreille) 8 Crematogaster (Paracrema) sp.
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Figure 2. (Continued)
9 Dilobocondyla sp. 10 Pheidole cariniceps Eguchi (minor)

11 Pheidole cariniceps Eguchi (major) 12 Diacamma sp.
13 Odontoponera transversa (Fr. Smith) 14 Tetraponera sp. 1

ing  could  cover  most  of  the  ant  species  in  the
temperate region (Yamane and Hashimoto, 1999).

From  the  combination  of  ant  sampling
methods, we found that HC and LL was more
efficient  than  other  combinations  of  methods,
resulting in 93.18 % of the ant species. Again this
study supports previous studies (such as Noon-
anant, 2003; Hashimoto et al., 2001; Watanasit,
2003; Quiroz and Valenzuela, 1995; Romeo and
Jaffe, 1989 and Yamane and Hashimoto, 1999)

that the best way of evaluating the diversity of ants
is using a combination of at least two methods.
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Table 1. List of ant species and percentage of ant species collected by HC (hand collect-
ion), LL (leaf litter samples) and PF (pitfall trap) in the reserve area.
(note  + = present, - = absent)

Subfamily Species HC LL PF

Dolichoderinae 1. Dolichoderus thoracicus (Fr. Smith) + - -
2. Phillidris sp. + - -
3. Tapinoma melanocephalum (Fabricius) + - -
4. Technomyrmex butteli Forel - - +
5. T. sp.1 - - +

Dorylinae 6. Dorylus sp. + - -
Formicinae 7. Acropyga acutiventris Roger - + -

8. Anoplolepis gracilipes (Fr. Smith) + - -
9. Camponotus (Tanaemyrmex) sp.1 - + +

10. C. (Tanaemyrmex) sp.2 + + +
11. C. (Myrmemblys) sp. + - -
12. Oecophylla smaragdina (Fabricius) + + +
13. Paratrechina sp.1 - + -
14. Paratrechina sp.2 - + -
15. Paratrechina sp.3 - + -
16. Polyrhachis (Myrma) illaudata Walker + - +

Myrmicinae 17. Cataulacus granulatus (Latreille) + - +
18. Crematogaster (Paracrema) sp. + + -
19. C. (Physocrema) sp. + + -
20. Dilobocondyla sp. + - -
21. Lophomyrmex sp. + - -
22. Meranoplus castaneus Fr. Smith + - -
23. Monomorium destructor (Jerdon) + - -
24. M. sp.1 + + -
25. M. sp.2 + - -
26. Pheidole cariniceps Eguchi + - -
27. P. nodifera (Fr. Smith) - + -
28. P. plagiaria Fr. Smith + - +
29. P. tandjongensis Forel - + -
30. P. sp.1 - + -
31. P. sp.2 - - +
32. P. sp.3 - + +
33. Pheidologeton affinis (Jerdon) - + +
34. P. diversus (Jerdon) - + -
35. P. silensis (Fr. Smith) - + -
36. Tetramorium aff.parvum Bolton - + -
37. T. bicarinatum (Nylander) + - -
38. T. sp.1 - + -

Ponerinae 39. Diacamma sp. - + -
40. Hypoponera sp. - + -
41. Odontomachus rixosus Fr. Smith + + +
42. Odontoponera transversa (Fr. Smith) + - -

Pseudomyrmecinae 43. Tetraponera sp.1 + - -
44. T. sp.2 + - -

Total 25 22 12
Percentage (%) 56.82 50 27.27
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