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Wildlife Diversity on the Kasetsart University Si Racha Campus,
Chon Buri Province

Prateep Duengkae!-

ABSTRACT

A study of wildlife diversity on the Si Racha campus, Kasetsart University was conducted in
a natural, secondary mixed-deciduous forest from April 2003 to December 2005. The work involved
original field observations, a review of available literature on wildlife species and the establishment
of a species checklist, with information on conservation status. Permanent roadside counts, live traps,
pitfall traps and camera traps were used for the field survey. The results indicated the presence of 173
species consisting of 10 amphibians, 13 reptiles, 128 birds and 22 mammals. According to the Wildlife
Preservation and Protection Act 2003, 143 (85%) of these species were protected and 33 (19%) were
included on the Wildlife Thai Red List (2007). The recent survey did not detect 77 (44%) of the formerly
recorded species in this area. The findings indicate that wildlife resources around the campus are under
threat by urbanization and environmental pollution. It is recommended that the campus manager should
consider conducting long-term monitoring of wildlife diversity, should develop a habitat management
plan for maintaining wildlife diversity and should a prepare mitigation plan for reducing conflict between

the crab-eating macaque (Macaca fascicularis) and humans.
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INTRODUCTION

Millions of hectares of tropical forest in
Southeast Asia have been destroyed and degraded
in recent times (Koh and Sodhi, 2010). Land
use management practices often change habitat
structure, which in turn influences diversity and the
composition of wild plants and animals (Seymour
and Dean, 2010). Expansive urban intensification
poses the largest threat to biodiversity besides
fragmented habitat, caused for example by road
barrier effects, pollution and invasive species
(Sodhi and Brook, 2006; Strohbach et al., 2009;
Pongpattananurak and Duengkae, 2010). From

1961 to 2006, Thailand’s forest cover declined
from 53 to 32% of the total land area of the country,
but only 25% has been classified as protected areas
(ONEP, 2006; Trisurat, 2007). From these results,
nearly 70% is covered by agriculture and urban
areas. Most of the urban areas consist of buildings,
infrastructure and industrial factories. Many wild
animal and plant species are environmentally
sensitive and disappear when disturbed (Gillham
and Smith, 1983) and this has accounted for the
local extinction of wildlife in Thailand, especially
Schomburgk’s deer (Rucervus schomburgki),
hog deer (Axis porcinus) and the white-eyed
river-martin (Pseudochelidon sirintarae)(ONEP,
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2007). Numerous studies have reported that
the green areas—parks, temples and university
campuses—in urban ecosystems are harbors
of remnant wildlife in Thailand (for example,
Khobkhet, 2002; Sukmasuang et al.,2007; Round,
2008; Sukmasuang ef al., 2009).

Kasetsart University has four main
campuses; only on the Kasetsart University
campus, Chalermphrakiat Sakon Nakhon, Sakon
Nakhon province has research been conducted
on bird species (Duengkae, 2010). The Kasetsart
University Si Racha campus (KUSRC), Chon
Buri province was established in 1999. KUSRC is
surrounded by oil refineries and the Lam Chabang
industrial colony (Khopai, 2006). With increasing
threats to the biodiversity on KUSRC, a database
is necessary for sound environmental decision-
making. The only plant community data relating
to KUSRC were reported by Khopai (2006),
but a wildlife census of this area has not been
undertaken. Thus, the aim of the present study
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was to present a current record of wildlife species
diversity and to provide a database for biodiversity
monitoring on this campus.

MATERIALS AND METHODS

Study site

KUSRC (UTM 145900 N,708400 E)
is located in Thungsukla subdistrict, Sri Racha
district, Chon Buri province, eastern Thailand. Site
details are provided in Khopai (2006). KUSRC is
located in the Khao Kaset forest area (KKFA) in
the Khao Num sub-foothills near an oil refinery
and the Lam Chabang industrial colony (Figure 1).
The region has a tropical climate that is influenced
by the annual monsoon (Figure 2). The average
annual rainfall is 1182.70 mm, with a six-month dry
season (monthly rainfall less than 100 mm) starting
in November and ending in April. The rainy season
(monthly rainfall more than 100 mm) ranges over
May to October. Recorded mean monthly rainfall

Lam Chabang industrial Colony

Oil Refinery Indust_ry_w,

Figure 1 Kasetsart University Si Racha campus (KUSRC) photographed from the hilltop of the Khao
Kaset forested area (KKFA) showing the nearby oil refinery industry and Lam Chabang

industrial colony.
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ranges from a minimum in December of 10.6 mm
to a maximum in September of 275.8 mm. Mean
temperatures range from 26.6 to 27.6 °C in the
cool season extending from December through
February and from 28.4 to 29.3 °C in the hot season
from March through May. Khopai (2006) reported
the principal vegetation of the KKFA as secondary
growth of mixed deciduous forest, with 129 plant
species belonging to 116 families and 46 genera.
The dominant species are Atalantia monophylla,
Bauhinia bracteata, Lannea coromandelica,
Termina liatriptera, Diospyros bejaudii and
Antidesma ghaesembilla.

Methods

The study area was located in both the
main campus and the KKFA adjacent area behind
the KUSRC. A multi-taxa census was undertaken
from April 2003 to December 2005. The current
study was a census restricted to determining the
species diversity of amphibians, reptiles, birds and
mammals. Various techniques were used to survey
each faunal group.

For diurnal wildlife, two permanent
routes were established—one (about 1 km) in the
main campus of KUSRC and the other (about 1
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km) in the KKFA mixed deciduous forest. Monthly
observations were conducted from 0700 to 1000
and from 1600 to 1800 hours. Walking at a slow
speed, resulted in about 1.5-2 hr of observation
time for every kilometer of trail surveyed. All
wildlife seen or heard (only birds observed within
30 m) along the trail was recorded (Bibby et al.,
1992; Round and Brockelman, 1998). Direct
observations were made using binoculars (8 x 35).
The recorded data included species identification
using Lekagul and McNeely (1977) for mammals,
Lekagul and Round (1991) for birds, Cox et
al. (1998) for reptiles and Chan-ard (2003) for
amphibians. The number of individuals, the time
of observation, the observed behavior and activity,
and a visual estimate of the individual’s height
above the ground were also recorded.

Small terrestrial vertebrates were
recorded from live traps and pit-fall traps. Ten live
traps (15 x 15 x 30 cm) and pitfall traps (23 x 23
x 34 cm) (Heyer et al., 1994; Wilson et al., 1996;
Nakashizuka and Stork, 2002) were repeatedly
randomly placed during every observation
period, but only in KKFA. Live traps containing
banana or jackfruit bait were placed with at least
100 m between traps. Traps were checked twice
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Figure 2 Climatic diagram from the Lam Chabang Meteorological Station; T mean = Monthly

temperature; and Rainfall= Monthly rainfall (averaged from 1995 to 2006).
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daily (0600—0800 and 1600—-1800 hours). The
trapped animals were recorded for species, age,
sex, reproductive status and weight (grams).The
animals were released at the trapping site.

Two automatic camera traps were used to
record small-to-medium-sized terrestrial mammals
within KKFA (Figure 3A). The camera traps were
placed along nature trails, water resources and
trees bearing fruit. The automatic camera traps
had a far-infrared sensor, motor-drive camera
and flash. The warm body temperature of animals
triggered the camera traps; each photograph was
stamped with the time and date of capture (Miura
et al., 1997; Marod et al., 2010). The camera
traps were installed at about 50 cm above the
ground and the camera was angled downwards
to optimize photographing any animals that had
activated the sensor (Figures 3B and 3C). Each
census period consisted of 24 hours during one
week per month. The images from camera trap
photos were identified according to Lekagul and
McNeely (1977).

Data analysis

Only data on wildlife species diversity
were used in this study. In addition, the former
work by Thammich et al. (1992) was also
considered, and the existing wildlife species list
of wildlife was revised. The author of the present
paper was one of the field staff for the earlier
study. A checklist also included the status of
wildlife according to the Wildlife Reservation and
Conservation Act B.E. 2535 (A.D.1992) (Wildlife
Conservation Office, 2010), and the conservation
status according to ONEP (2007).

RESULTS AND DISCUSSION

In total, 173 species consisting of 10
amphibians (7%), 13 reptiles (7%), 128 birds
(73%) and 22 mammals (13%) were found on
KUSRC (Table 1; Figures 3B and 3C). Most of the
species (85%) were classified as legally protected
species represented by 38% of the reptiles, 59%
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of the mammals and 98% of the bird species, but
no amphibian species were classified as protected.
Only 33 species (19%) were classified according to
ONEP (2007): 1 species was Critically Endangered
(CR); 2 species were Endangered (EN); 2 species

were Vulnerable (VU); 9 species were Near-

Figure 3 A) Automatic camera trap set up in
study; B) Asian palm civet and C)
Crab-eating macaque pictures taken by
camera trap.
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threatened (NT); 18 species were Least-Concerned
(LC); and 1 species was Data Deficient (DD).

The results for bird species were quite
similar to those reported by Nakhasathien (1981,
1983) and Wildlife Conservation Division (1999)
from the Bang Pra Reservoir, which is adjacent
to KUSRC (declared as the Bang Pra Reservoir
Non-Hunting Area in 1976).

From the study results nearly a decade
earlier, 77 species (44%) of wildlife that had
been reported in 1992 were not recorded in the
present survey of the area (Table 1), especially
the medium-sized carnivore mammals such as the
jungle cat (Felis chaus), leopard cat (Prionailurus
bengalensis), fishing cat (Prionailurus viverrina),
and small Indian civet (Viverricula indica). This
group, classified as indicator species, is not able to
survive in human-disturbed ecosystems (Vierikko
et al., 2010). Although many of the species had
been reported before 1976 (Wildlife Conservation
Division, 1999), such as the jungle cat and fishing
cat, they might have been extirpated from this area
for a long time. However, it is important to place
them on a current checklist, because future data
may be used to support wildlife recovery programs
in this area.

The current status for KUSRC was
identified as a disturbed and isolated habitat,
particularly because of poor dispersal ability
for wildlife, especially amphibians, reptiles
and terrestrial mammals. Thus, progressive
urbanization has resulted in the replacement of
many species by a smaller number of widespread
species, for example, the black-spined toad
(Duttaphrynus melanostictus), common treefrog
(Polypedates leucomystax), changeable lizard
skink
(Eutropis multifasciata), rock pigeon (Columba

(Calotes versicolor), common sun

livia), common myna (Acridotheres tristis),
Finlayson’s squirrel (Callosciurus finlaysonii) and
the crab-eating macaque (Macaca fascicularis).
Urbanization and industrialization in the study
area have also fostered the local extinction of
species unable to adapt to the changing conditions
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(Mortberg, 2001; Crooks et al., 2004; Castelletta et
al., 2005), for example, the spotted ground gecko
(Dixonius siamensis), red jungle fowl (Gallus
gallus), barred buttonquail (Turnix suscitator)
and the Asian gray shrew (Crocidura attenuata).
However, the population trend of the crab-eating
macaque (Macaca fascicularis) has shown an
increase (Duengkae, per: obs.). Malaivijitnond
and Hamada (2008) reporting on the then-current
situation of the crab-eating macaque concluded
that the habitat for this species had changed from
natural forests to urban or recreation parks and that
the species had adapted well to disturbed habitats.
Moreover, many sites were overpopulated and
there were conflicts with humans in Thailand.

Recommendations

Although the results suggest overall
that KUSRC is capable of supporting greater
wildlife diversity, the threat of urbanization
and environmental pollution are making it quite
difficult to maintain local biodiversity. KUSRC is
surrounded by development associated with the
continually expanding oil refinery industry and
the Lam Chabang industrial colony (see Figure 1).
Campus managers should consider the following
recommendations:

1. Future studies should be conducted
by researchers from KUSRC on the long-term
monitoring of wildlife diversity, in particular
the crab-eating macaque (Macaca fascicularis)
population in response to the changing habitat.

2. Implementing controls on wildlife
management activities, such as prohibiting the
cutting of large trees, curtailing wildlife poaching
and promoting the planting of fruit trees for
wildlife.

3. Particular emphasis should be placed
on population management of the crab-eating
macaque and mitigating conflict with humans. If
the carrying capacity of the area is reached for this
species, control strategies should be adopted such
as translocation of individuals or contraception.
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Table 1 List of wildlife recorded on the Kasetsart University Si Racha campus, Chon Buri province.

Common name Species name Status
Act.! ONEP?
Class Amphibia
Order Anura
Family Bufonidae
1. Black-spined toad Duttaphrynus melanostictus LC
2. Red Small Toad* Ingerophrynus parvus LC
Family Dicroglossidae
3. Rice field frog Fejervarya limnocharis DD
4.  Chinese Tiger Frogt Hoplobatrachus rugulosus LC
Family Microhylidae
5. Median-striped Bullfrog Kaloula mediolineata NT
6. Painted bullfrog Kaloula pulchra LC
7. Ornate chorus frog Microhyla fissipes LC
8. Noisy frog Microhyla butleri LC
9. Drak-sided chorus frog Microhyla heymonsi LC
Family Rhacophoridae
10. Common treefrog Polypedates leucomystax LC
Class Reptilia
Order Chelonia
Family Testudinidae
11. Elongated Tortoise® Indotestudo elongata P EN
Family Trionychidae
12. Common Softshellf Amyda cartilaginea P VU
Order Squamata
Family Gekkonidae
13. Spotted Ground Gecko Dixonius siamensis LC
14. Tokay Geckof Gecko gecko LC
Family Agamidae
15. Changeable Lizard Calotes versicolor LC
Family Scincidae
16. Common Sun Skink Eutropis multifasciata LC
Family Varanidae
17. Indian Monitor® Varanus bengalensis P NT
18. Common Water Monitor* Varanus salvator P LC
Family Pythonidae
19. Reticulated Pythonf Broghammerus reticulatus P LC
Family Colubridae
20. Mock Viper Psammodynastes pulverulentus LC
Family Elapidae
21. Common Cobraf Naja kaouthia LC
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Table1 (Cont.)
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Common name Species name Status
Act.! ONEP?

Family Viperidae

22. Malayan Pit Viper? Calloselasma rhodostoma LC

23. Pope’s Pit Viper? Cryptelytrops albolabris LC

Class Aves

Order Galliformes

Family Phasianidae

24. Red Junglefowl Gallus gallus P
Order Turniciformes

Family Turnicidae

25. Barred Buttonquail Turnix suscitator P
Order Piciformes

Family Picidae

26. Grey-capped Pygmy Dendrocopos canicapillus P

Woodpecker*

27. Laced Woodpecker® Picus vittatus P

28. Black-headed Woodpecker® Picu serythropygius P

29. Common Flameback® Dinopium javanense P

Family Megalaimidae

30. Lineated Barbet Megalai malineata P

31. Coppersmith Barbet Megalai mahaemacephala P
Order Upupiformes

Family Upupidae

32. Common Hoopoe Upupa epops P
Order Coraciiformes

Family Coraciidae

33. Indian Roller Coracias benghalensis P

Family Halcyonidae

34. Common Kingfisher? Alcedo atthis P

35. Stork-Billed Kingfisher® Pelargopsis capensis P

36. White-throated Kingfisher Halcyon smyrnensis P

37. Black-capped Kingfisher Halcyon pileata P

38. White Collared Kingfisher® Halcyon chloris P

Family Meropidae

39. Green Bee-Eatert Merops orientalis P

40. Blue-tailed Bee-eater® Merops philippinus P

41. Chestnut-headed Bee-cater Merops leschenaultia P
Order Cuculiformes

Family Cuculidae

42. Green-billed Malkoha Phaenico phaeustristis P

43. Asian Koel Eudynamys scolopacea P
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Common name Species name Status
Act.! ONEP?

Family Centropodidae

44. Greater Coucal Centopus sinensis P
45. Lesser Coucal Centropus bengalensis P
Family Psttacidae

46. Vernal Hanging Parrot® Loriculus vernalis P
47. Alexandrine Parakeet® Psitta culaeupatria P EN
48. Red-Breasted Parakeet® Psittacula alexandri P
Order Apodiformes

Family Apodidae

49. Asian Palm Swift Cypsiurus balasinensis P
50. House Swift Apus  affinis P
Order Strigiformes

Family Caprimulgidae

51. Barn Owlf Bto alba P NT
Family Strigidae

52. Brown Hawk Owlf Ninox scutulata P
53. Collared Scops Owlf Otus bakkamoena P
54. Collared Owlet® Glaucidium brodiei P
55. AsianBarred Owlet’ Glaucidium cuculoides P
56. Spotted Owlet? Athene brama P
Family Eurostopodidae

57. Great Eared Nightjar® Eurostopodus macrotis P
Family Caprimulgidae

58. Large-Tailed Nightjar® Caprimulgus macuruus P
59. Indian Nightjar Caprimulgus asiaticus P
60. Savanna Nightjar® Caprimulgus affinis P
Order Columbiformes

Family Columbidae

61. Rock Pigeon Columba livia

62. Spotted Dove Streptopelia chinensis

63. Red Collared Dove Streptopelia tranquebarica P
64. Peaceful Dove Geopelia striata

65. Emerald Dove' Chalophaps indica P
Order Ciconiiformes

Family Charadriidae

66. Red-wattled Lapwing Vanellus indicus P
Family Accipitridae

67. Black-shouldered Kite Elanus caeruleus P
68. Crested Goshawk Accipiter trivergatus P
69. Japanese Sparrowhawk Accipiter gularis P
70. Besra Accipiter virgatus P



1014

Table1 (Cont.)

Kasetsart J. (Nat. Sci.) 45(6)

Common name Species name Status
Act.! ONEP?

Family Ardeidae

71. Little Egret Egretta garzetta P

72. Cattle Egret Bubulcus ibis P

73. Chinese Pond Heron Ardeola bacchus P

Order Passeriformes

Family Pittidae

74. Blue-winged Pitta’ Pitta moluccensis P

Family Eurylaimidae

75. Dusky Broadbillf Corydon sumatranus P

76. Black and Red Broadbillf Cymbirhynchus macroorhychus P

Family Irenidae

77. Fairy Bluebird* Irena puella P

78. Blue-winged Leafbird® Chloropsis cochinchinensis P

79. Golden-fronted Leafbird? Chloropsis aurifrons P

Family Laniidae

80. Brown Shrike Lanius cristatus P

81. Long-tailed Shrike? Lanius schach P

Family Corvidae

82. Racket-tailed Treepie Crypsirina temia P

83. Large-billed Crow Corvus macrorhynchos P

84. Ashy Wood swallow Artamus fuscus P

85. Black-naped Oriole Oriolus chinensis P

86. Black-winged Cuckooshriket  Coracina melashistos P

87. Scarlet Minivet! Pericrocotus flammeus P

88. Bar-winged Flycatcher Hemipus picatus P
Shriket

89. Pied Fantail Rhipidura javanica P

90. Black Drongo Dicrurus macrocercus P

91. Ashy Drongo Dicrurus leucophaeus P

92. Spangked Drongo® Dicrurus hottentotus P

93. Greater Racket-tailed Dicrurus paradiseus P
Drongo

94. Black-naped Monarch Hypothymis azurea P
Flycatcher®

95. Common lora Aegithina tiphia P

96. Great lorat Aegithina lafresnayei P

97. Large Woodshrike Tephrodornis gularis P

Family Muscicapidae

98. Asian Brown Flycatcher Muscicapa dauurica P

99. Red-throated Flycatcher Ficedula parva P

100. Oriental Magpie Robin Copsychus saularis P



Kasetsart J. (Nat. Sci.) 45(6) 1015
Table 1 (Cont.)
Common name Species name Status
Act.! ONEP?
101. White-rumpedShama Copsychus malabaricus P
102. Common Stonechat® Saxicola torquata P
Family Sturnidae
103. White-shouldered Sturnus sinensis P
Starling?
104. AsianPied Starling® Sturnus contra P
105. Black-collared Starling Sturnus nigricollis P
106. Common Myna Acridotheres tristis P
107. White-vented Myna Acridotheres cinereus P
108. Hill Myna Gracula religiosa P NT
Family Sittidae
109. Velvet-Fronted Nuthatch Sitta frontalis P
Family Hirundinidae
110. Barn Swallow Hirundo rustica P
111. Red-Rumped Swallow" Hirundo daurica P
Family Pycnonotidae
112. Black-Headed Bulbul® Pycnonotus atriceps P
113. Black-crested Bulbul Pycnonotus melanicterus P
114. Red-whiskered Bulbul Pycnonotus jocosus P NT
115. Sooty-headed Bulbul Pycnonotus aurigaster P
116. Yellow-vented Bulbul Pycnonotus goiavier P
117. Streak-eared Bulbul Pycnonotus blanfordi P
118. Ochraceous Bulbul Alophoixus ochraceus P
Family Cisticolidae
119. Rufescent Prinia Prinia rufescens P
120. Grey-breasted Prinia Prinia hodgsonii P
121.Plain Prinia Prinia inornata P
Family Zosteropidae
122. Oriental White-Eyet Zosterops palpebrosus P
Family Sylviidae
123. Common Tailorbird Orthotomus sutorius P
124. Dark-necked Tailorbird Orthotomus atrogularis P
125. Dusky Warbler® Phylloscopus fuscatus P
126. Yellow-browed Warbler? Phylloscopus inornatus P
127. Greenish Warbler® Phylloscopus trochiloides P
128. Pale-legged Leaf Warbler Phylloscopus tenellipes P
129. Puft-throated Babbler Pellorneum ruficeps P
130. Striped Tit-Babbler® Macronous gularis P
Family Alaudidae
131. Rufous-winged Bushlark Mirafra assamica P
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Common name Species name Status
Act.! ONEP?
Family Nectariniidae
132. Thick-billed Flowerpecker Dicaeum agile P
133. Yellow-Vented Flower- Dicaeum chrysorrheum P
peckerf
134. Scarlet-backed Flowerpecker  Dicaeum cruentatum P
135. Brown-throated Sunbird Anthreptes malacensis P
136. Ruby-cheeked Sunbird? Anthreptes singalensis P
137. Purple-Throated Sunbird® Nectarinia sperata P
138. Olive-backed Sunbird Nectarinia jugularis P
139. Crimson Sunbird Aethopyga siparaja P
140. Little Spiderhunter Arachnothera longirostra P
Family Passeridae
141. Forest Wagtail® Dendronanthus indicus P
142. White Wagtail Motacilla alba P
143. Grey Wagtail® Motacilla cinerea P
144. Plain-backed Sparrow Passer flaveolus P
145. Eurasian Tree Sparrow Passer montanus
146. Baya Weaver® Ploceus philippinus P NT
147. Richard’s Pipit Anthus richardi P
148. Paddyfield Pipit Anthus rufulus P
149. Olive-backed Pipit Anthus hodgsoni P
150. White-rumpedMunia Lonchura striata P
151. Scaly-breasted Munia Lonchura punctulata P
Class Mammalia
Order Lagomorpha
Family Leporidae
152. Siamese Hare® Lepus pequensis P
Order Rodentia
Family Sciuridae
154 Finlayson’s Squirrel Callosciurus finlaysonii
155. Indochinese Ground Menetes berdmorei
Squirrel
Family Muridae
156. Bandicoot® Bandicota indica
157.Indomalayan Maxomys Maxomys surifer
158. Hoary Bamboo Rat? Rhizomus pruinosus LC
Family Hystricidae
159. Malayan Porcupine® Hystrix brachyura P LC
Order Pholidota
Family Manidae
160. Sunda Pangolin® Manis javanica P NT
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Table 1 (Cont.)

Common name

Species name Status

Act.! ONEP?

Order Carnivora

Family Felidae
161. Jungle Catt Felis chaus P CR
162. Leopard Cat® Prionailurus bengalensis P
163. Fishing Cat' Prionailurus viverrina P VU
Family Viverridae
164. Small Indian Civet® Viverricula indica P
165. Asian Palm Civet Paradoxurus hermaphrodites P
Family Herpestidae
166. Small Asian Mongoose Herpestes javanicus P
Order Eulipotyphla
Family Soricidae
167. Asian Gray Shrew Crocidura attenuata
Order Chiroptera
Family Pteropodidae
168. Lyles’Flying Fox* Pteropus lylei P NT
Order Primates
Family Cercopithecidae
169. Indochinese Lutung? Trachypithecus germaini P NT
170. Northern Pig-tailed Macaca leonina P
Macaquet
171. Crab-eating Macaque Macaca fascicularis P
Oeder Scandentia
Family Tupaiidae
172. NorthernTreeshrew’ Tupaia belangeri P
Order Artiodactyla
Family Suidae
173. Wild Boar* Sus scrofa
Family Tragulidae
174. Lesser Mouse Deer? Tragulus kanchil P

= Species reported by Thammich ef al. (1992) but not seen in the current study.
! = Status according to the Wildlife Reservation and Conservation Act B.E. 2535 (A.D.1992) (Wildlife Conservation Office,

2010); P = protected species.

2=Status according to ONEP (2007); CR = Critically Endangered, EN = Endangered, VU = Vulnerable, NT = Near Threatened,

LC = Least Concern and DD = Data Deficient species.

ACKNOWLEDGEMENTS

This research was funded by the Kasetsart
University Research Development Institute
(KURDI), Kasetsart University. Thanks are due
to Mr. Ratchata Phochayavanich, Mr. Chattraphas

Pongcharoen, Mr. Supalerk Klunprasert, Mr.
Nakron Slangsingh and Dr.Yodchaiy Chuaynkern
for their help, support and comment on the work
and to Mr. Michael Cota for assistance with editing
the manuscript.



1018

LITERATURE CITED

Bibby, C.J., N.D. Burgess and D.A. Hill. 1992.
Bird Census Techniques. Academic Press,
London. 257 pp.

Castelletta, M., J.-M. Thiollay and N.S. Sodhi. 2005.
The effects of extreme forest fragmentation on
the bird community of Singapore Island. Bio.
Conserv. 121: 135-155.

Chan-ard, T. 2003. A Photographic Guide to
Amphibians in Thailand. Darnsutha Press
Co., Ltd., Bangkok. 175 pp.

Cox, M.J., P.P. van Dijk, J. Nabhitabhata and K.
Thirakhupt. 1998. A Photographic Guide
to Snakes and Other Reptiles of Thailand
and South-East Asia. Asia Books Co., Ltd,
Bangkok. 144 pp.

Crooks, K.R., A.V. Suarez and D.T. Bolger.
2004. Avian assemblages along a gradient of
urbanization in a highly fragmented landscape.
Bio. Conserv. 115: 451-462.

Duengkae, P. 2010. Avifaunal diversity on the
Kasetsart University Chalermphrakiat Sakon
Nakhon Province Campus. Kasetsart J. (Nat.
Sci.) 44(6): 1107-1114

Gillham, M.E. and J.K. Smith. 1983. Industry
and wildlife: Compromise and Coexistence.
Endeav. 7(4): 162-172.

Heyer, R.-W., M.A. Donnely, R.W. McDiarmid,
L-A.C. Hayek and S.F. Mercedes. 1994.
Measuring and Monitoring Biological
Diversity: Standard Methods for
Amphibians. Smithsonian Insitutional Press,
Washington. 364 pp.

Khobkhet, O. 2002. Birds in Bangkok.
Department of Environmental Quality
Promotion, Bangkok. 307 pp.

Khopai, O. 2006. The study of plant community
in Khao Kaset forest area and tree species
diversity in Kasetsart Sri Racha Campus.
Thai. J. For. 25: 1-18.

Koh, L.P. and N.S. Sodhi. 2010. Conserving
Southeast Asia’s imperiled biodiversity:
Scientific, management, and policy challenges.

Kasetsart J. (Nat. Sci.) 45(6)

Biodiver. Conserv. 19: 913-917.

Lekagul, B. and J.A. McNeely. 1977. Mammals
of Thailand. Kurusapha Ladprao Press,
Bangkok. 758 pp.

Lekagul, B. and P.D. Round. 1991. A Guide to
the Birds of Thailand. Darnsutha Press,
Bangkok. 457 pp.

Marod, D., P. Pinyo, P. Duengkae and T. Hiroshi.
2010. The role of wild banana (Musa
acuminata Colla) on wildlife diversity in
mixed deciduous forest, Kanchanaburi
province, Western Thailand. Kasetsart J.
(Nat. Sci.) 44 (1): 35-43.

Malaivijitnond, S. and Y. Hamada. 2008. Current
situation and status of long-tailed macaques
(Macaca fascicularis) in Thailand. Nat. Hist.
J. Chulalongkorn Univ. 8(2): 185-204.

Miura, S., M. Yasuda and L.C. Ratnum. 1997.
Who steals the fruits? Monitoring frugivory
of mammals in a tropical rain forest. Malay.
Nat. J. 50: 183-193.

Mortberg, U.M. 2001. Resident bird species in
urban forest remnants: Landscape and habitat
perspectives. Lands. Ecol. 16: 193-203.

Nakashizuka, T. and N. Stork. 2002. Biodiversity
Research Methods: IBOY in Western
Pacifics and Asia. Kyoto University Press.
216 pp.

Nakhasathien, S. 1981. Birds nesting at Bang Pra
Reservior, Chonburi province. pp. 224-239
In 2nd Thailand Wildlife Seminar, 24-25
December 1981, Faculty of Forestry, Kasetsart
University, Bangkok.

. 1983. Surveys on birds in Bang Pra
Reservior, Chonburi province. pp. 40-51
In 4th Thailand Wildlife Seminar, 22-23
December 1983, Faculty of Forestry, Kasetsart
University, Bangkok.

Office of Natural Resources and Environmental
Policy and Planning (ONEP). 2006. Thailand:
National Report on the Implementation of
the Convention on Biological Diversity.
Ministry of Natural Resources and
Environment, Bangkok, Thailand. 64 pp.



Kasetsart J. (Nat. Sci.) 45(6)

2007. Thailand Red Data:
Vertebrates. Ministry of Natural Resources
and Environment, Bangkok, Thailand. 98
pp.

Pongpattananurak, N. and P. Duengkae. 2010.
Ecology of wildlife corridor design: Initial
concepts for Thailand. J. Wild. Thai. 17:
1-25.

Round, P.D. and W.Y. Brockelman. 1998. Bird
community in disturbed lowland forest habitat
of Southern Thailand. Nat. Hist. Bull. Siam.
Soc. 46: 171-196.

Round, P. 2008. The Birds of the Bangkok Area.
White Lotus Co., Ltd., Bangkok. 226 pp.
Sodhi, N.S. and B.W. Brook. 2006. Southeast
Asian Biodiversity in Crisis. Cambridge

University Press, Cambridge. 190 pp.

Strohbach, M.W., D. Haase and N. Kabisch. 2009.
Birds and the city: Urban biodiversity, land
use, and socioeconomics. Eco. & Soc. 14
(2): 31-45.

Sukmasuang, L., P. Duengkae, D. Pratumtong, N.
Bhumpakphan and L. Charakpukdee. 2007.
Wildlife in Suan Chitralada, Suan Dusit
Palace. J. Wild. Thai. 14:1-29.

Sukmasuang, L., P. Duangkae, N. Bhumpakphan,
D. Pratumtomg and R. Chokcharoen. 2009.
Wildlife in Sra Pratum Palace. J. Wild. Thai.
16: 43-53.

Seymour, C.L. and W.R.J. Dean. 2010. The
influence of changes in habitat structure on
the species composition of bird assemblages
in the southern Kalahari. Aust. Eco. 35:
581-592.

1019

Thammich, S., P. Dhammanonda and U.Kutintara.
1992. Forest and wildlife, pp. 3-95, 101, 104.
In Final Report: Environmental Impact
Assessment of Ao Phai Thermal Power
Plant (Volume 3). Institute of Environmental
Research, Chulalongkorn University,
Bangkok.

Trisurat, Y. 2007. Applying gap analysis and
a comparison index to evaluate protected
areas in Thailand. Environ. Manage. 39:
235-245.

Vierikko, K., J. Pellikka, I.K. Hanski, T. Myllyviita,
J. Niemela, S. Vehkamakii and H. Linden.
2010. Indicators of sustainable forestry: The
association between wildlife species and
forest structure in Finland. Eco. Indic. 10:
361-369.

Wildlife Conservation Division. 1999. Non
Hunting Area in Thailand. Royal Forest
Department, Bangkok. 218 pp.

Wildlife Conservation Office. 2010. The check list
of the wildlife status pertaining to the Wildlife
Reservation and Conservation Act B.E. 2535
(A.D.1992). [Available from: http://www.dnp.
go.th/wildlifednp/iena1s/gov10.pdf]. [Sourced:
15 December 2010].

Wilson, D.E., F.R. Cole, J.D. Nichols, R. Rudran
and M.S. Foster. 1996. Measuring and
Monitoring Biological Diversity Standard
Methods for Mammals. Smithsonian
Institution Press, Washington. 374 pp.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


