
Bird Community Structure of Suranaree 
University of Technology Campus, Nakhon 
Ratchasima Province, Thailand
Archana Naithani, Pongthep Suwanwaree* and Bartosz Nadolski

School of Biology, Institute of Sciences, Suranaree University of Technology, 
Nakhon Ratchasima, Thailand

Article Information
Received 25 October 2017
Revised 25 December 2017
Accepted 10 January 2018
Available online 17 May 2018

Authors’ Contribution
AN designed the study, collected 
data, analysis the results and wrote 
the manuscript. PS reviewed the 
manuscript and interpreted results. 
BN helped in planning and conducting 
the study. 

Key words
Avian diversity, Bird community, 
Ecosystem, Threatened species.

Weekly surveys following point count method during November 2016 to April 2017 in the campus of 
Suranaree University of Technology, Nakhon Ratchasima province, resulted in the identification of 94 
bird species belonging to 12 orders and 35 families. Altogether 3,328 individuals were observed. Out of 35 
Families, Sturnidae and Sylviidae had the highest number of species (5 species each). Six simple dietary 
guilds were observed during the present study; the maximum number of species belonged to insectivore 
group and minimum to nectarivore. Analysis of data revealed that the average of species diversity index 
of the avian community (H’) during the study period was 3.88. Using the Berger-Parker dominance value, 
we found the most abundant species was House sparrow (Passer domesticus), followed by Oriental 
turtle dove (Streptopelia orientalis), Peaceful Dove (Geopelia striata), Common Myna (Acridotheres 
tristis) and Red collared dove (Streptopelia tranquebarica). The threatened status of birds given in the 
checklist is as per IUCN Red List of Threatened Species 2017. The presence of Alexandrine parakeet 
(Psittacula eupatria) in the study, listed under the category ‘Near Threatened’ in the IUCN Red List, 
is a matter of concern. The findings of the present study would provide the baseline information about 
the composition of the avian community and its distribution in the Suranaree University of Technology, 
which is an important ecosystem for the conservation of avian biodiversity. Many other areas adjacent to 
the campus also require attention for the inventory of avian communities. Therefore, a long-term database 
on exhaustive and intensive study of the North East Thailand is required.

INTRODUCTION

Avifauna is considered as one of the important 
indicators of a country’s environmental health 

(Collar and Andrew, 1988) as its high and low diversities 
are directly related to environmental condition of the area 
(Loreau et al., 2001). Bird communities are frequently 
studied for conservation assessment and monitoring (Best 
and Kessler, 1995), being responsive to habitat changes 
like fragmentation and shifts in habitat quality or extent 
(Greenberg, 1996). Urbanization and industrialization 
both are source of disturbance in bird communities causing 
habitat degradation and fragmentation, which results in a 
decrease in overall biodiversity (Bolger, 2002; DeStefano 
and DeGraaf, 2003; Kristan et al., 2003). Urban expansion 
results in the conversion of croplands, grasslands, and 
forested areas into built-up environments on a large scale 
(Alig and Healy, 1987). Different habitats provide good 
abode for wildlife species in an area. Suranaree University 
of Technology (SUT) campus is located in between
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14.872917°N and 102.0237°E, in the outskirts of Nakhon 
Ratchasima city, having green areas (natural and planted 
forests and water reservoir), accounting for 95% of the 
total area. The university aims to restore deforested area 
by planting new trees without destroying any former trees/
plantations. In outer parts of the campus, people have their 
own agricultural land where crops, like cassava, maize 
and sugarcane are cultivated. Many studies have been 
conducted on the associations of particular bird species, 
with habitats along environmental gradients in Asian sub-
continent (e.g., Bond, 1957; James, 1971; Cody, 1974; 
Able and Noon, 1976; Smith, 1977) and in habitats with 
either similar or contrasting physical characteristics in West 
Virginia (Maurer and Whitmore, 1981). Some studies have 
been conducted on bird communities of disturbed lowland 
forests (Round and Brockelman, 1998), bird assemblages 
around western forest complex of Thailand (Chaiyes et 
al., 2009), in old settlements area (Duengkae et al., 2001; 
Duengkae, 2010), bird species diversity and abundance in 
hill evergreen forests (Siri et al., 2013). Avifaunal diversity 
in different parts of Thailand i.e., Bangkok (Khobkhet, 
2002), Kasetsart University Campus (Duengkae, 2010), 
Maejo University Campus (Tarachai, 2012) Chamchuri 
Park Bangkok (Duengkae, 2010; Meckvichai, 2013) have 
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also been studied. Teampanpong et al. (2003) conducted 
some comparative studies based on habitat structure. 
Prathumthong and Patthanavibool (2006) studied the bird 
community structure along altitudinal gradient, while in 
some studies their role as environmental indicators has been 
defined (Gregory et al., 2003; Wongthirawat, 2009). Some 
studies have been done on the species diversity and their 
abundance (Khan and Khancharat, 2012; Khachonpisitsak 
and Eiamprasert, 2015) which are restricted to certain 
parts of Thailand. Studies on diversity, distribution, 
relative abundance and status of birds conducted in 
different parts of Thailand has been reported by different 
workers through different studies such as, changes in 
bird diversity associated with urbanization have been 
reported by Reynaud and Thioulouse (2000), Mortberg 
(2001), Crooks et al. (2004) and Lim and Sodhi (2004); 
from Bangkok (Khobkhet, 2002; Round, 2008) and some 
based on urban reserves (Sukmasuang et al., 2007, 2009). 
However, the Northeastern Thailand including Nakhon 
Ratchasima area remained mostly neglected from avian 
study point of view especially in the context of their status, 
distribution and habitat association, with the exception of 
a few studies on reproductive ecology of some pheasants 
(Iamsiri and Gale, 2008; Round and Gale, 2008; Savini 
and Sukumal, 2009; Suwanrat et al., 2015). Previous 
studies on the birds of Suranaree university campus were 
surveys that focused mostly on taxonomy and distribution, 
with notes on the general ecology of some other species 
(Suwanwaree, 2010). Therefore, the present study based 
on the distribution and status of Avifauna of Suranaree 
University of Technology was conducted to fill this gap.

MATERIALS AND METHODS

Study area 
Suranaree University of Technology campus is 

located at 14.87 29 17°N and 102.02 37°E; 251 above 
mean sea level. It is spread over 1120 hectares of degraded 
forest area and has a botanical garden, small parks, 
playground, some natural patches of forest, plantation, 
Science Park, Learning Park, University farm, hotel 
and conference rooms and many other institutional and 
departmental buildings. The campus is surrounded by 
some agricultural land and inhabited by a wide variety of 
plant species, many planted and some naturally growing 
trees shrubs, and partially disturbed vegetation. The list 
includes one species of cycad, 308 species of dicots, and 
74 species of monocots, making a total of 383 plant species 
(Thammathaworn et al., 1996). The largest families are 
Leguminosae (68 species) followed by Gramineae (40 
species) (Thammathaworn et al., 1996).  In the campus 

region with academic buildings and residences, some 
dipterocarp trees such as Shorea siamensis are growing 
by the B2 teaching building. Some common trees are 
Azadirachtia indica, Bauhinia saccocalyx, Diospyros 
rhodocalyx, Acacia leucophloea, Acacia harmandiana, 
Albizia lebbeck, Albizia lebbekkoides, Albizia procera, 
Spondia pinnata, Lannea coromandelica and Maerua 
siamensis besides other evergreen trees, dense shrubs and 
small trees in between the departments, roadsides, vacant 
lots and along the periphery of the campus. These often 
play a key role in providing food (both of floral and faunal 
origin) and roosting sites for various bird species. The 
university farm zone and student residential areas were not 
included in the present study.

Data collection
Birds were surveyed using 10 minute point counts 

(Sutherland et al., 2004) in which the surveyor recorded 
all individuals detected by sight or sound within a 25 m 
radius of the point (see Supplementary Table I for sample 
data form). Twenty five point count stations (PCS) were 
established at Suranaree University of Technology 
campus. The radius of each point count station was 25 
m, separated by a distance of at least 200 m to ensure 
independence among observations. We kept track of date, 
time and weather conditions. We also recorded all bird 
species observed even outside of the 25 m circle in order to 
develop a detailed species list (Ralph et al., 1996; Bibbly 
et al., 1998; Cellis-Murillo et al., 2009). All birds seen 
and heard during 10 minutes, within the fixed radius were 
recorded, bird songs and calls for the unidentified birds 
were recorded by using the Zoom H4n handy recorder 
(Bibbly et al., 1998; Cellis-Murillo et al., 2009, 2012). All 
birds seen within the respective station and those flying 
about 10 m height above the ground over the transect were 
also recorded. Species less than ten sightings during the 
study period were considered as the uncommon species. 
All sampling was done between 6.00 - 11.00 am and 3.30 - 
6.30 pm during November 2016 to April 2017. Altogether 
500 visits (4/month x 5 months x 25 point count stations = 
500) were made during the study period. Patterns of bird 
census were the same in all the point count stations. The 
identification of birds in the field was based on Lekagul 
and Round (2005). The classification and nomenclature of 
bird species was based on Birdlife International (2014). 
All observations were recorded in the field. Nocturnal 
birds and birds flying over or through the survey area were 
not recorded.

Data analysis
Bird species diversity (BSD) and bird species 
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richness (BSR) were measured using Shannon’s index 
(H`) and Margalef’s index, respectively (MacArthur and 
MacArthur, 1961; Magurran, 2004). Resulting gradient 
of the Shannon-Weaver diversity index for bird species 
diversity was also examined by other measures of 
Richness-Rarefaction and the number of species versus 
number of individuals. Data were pooled from all point 
count stations to calculate the relative abundance. Relative 
abundance of each bird species was also observed using 
the following formula (RA):

RA = ni x 100/N
Where, ni is the number of individuals of i th species and 
N is the total number of individuals of all species.

Rank abundance plots were constructed following the 
methods described by Magurran (1988). 

All statistical analysis was performed using software 
PAST and Biodiversity Pro. And Microsoft Excel for 
windows.

RESULTS

A total of 94 bird species belonging to 35 families and 
12 orders were recorded from the Suranaree University of 
Technology campus. Out of 94 bird species 82 species 
were observed within the 25 point count stations. Twelve 
(12) species were observed from the same area either 
moving between point count stations or at other different 
places in the SUT campus. Family Sturnidae (6 species) 
and Sylviidae (6 species) comprised of the maximum 

number of species (Supplementary Table II). The values 
for Shannon diversity index (H’) of bird species, for 
pooled samples from all the point count stations was 
H’=3.8 (Table I). 

The Shannon-Weaver diversity index showed a 
gradient for bird species diversity in the study area, this 
gradient was also examined by other measures of Richness-
Rarefaction and the number of species versus number of 
individuals. The steepness in the curves showed the higher 
evenness of bird species in the study area (Fig. 1).

Table I.- Diversity indices of bird community of SUT 
campus.

Diversity indices SUT 
campus

Lower 
limit

Upper 
limit

Taxa_S 82 80 82
Individuals 2625 2625 2625
Dominance_D 0.03467 0.03265 0.03756
Shannon_H 3.808 3.753 3.831
Simpson_1-D 0.9653 0.9624 0.9674
Evenness_e^H/S 0.5494 0.5227 0.5665
Menhinick 1.6 1.561 1.6
Margalef 10.29 10.03 10.29
Equitability_J 0.8641 0.8526 0.8706
Fisher_alpha 16.07 15.59 16.07
Berger-Parker 0.1135 0.1006 0.1257

 

Fig. 1. Bird Species rarefaction curve at the site considered in this study.
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The categorization of rare species was based on the 
criteria used to define rarity (Gaston, 1994). In the present 
study, we defined that rare species were those that were 
sighted less than ten times throughout the study period. On 
comparing the overall rare species between the point count 
stations 29 (23.01 %) species were categorized as rare. 
The species rank abundance curve shows the relationship 
between the rare and common species in the study area 
(Fig. 2).

 

Fig. 2. Species rank abundance curve for rare and common 
species in the study area.

House sparrow Passer domesticus was the most 
abundant species in the study area, whereas the species 
with less than 4 individuals during the study period were 
common iora Aegithina tiphia, greater coucal Centropus 
sinensis, plain flowerpecker Dicaeum concolor and purple-
throated sunbird Nectarinia sperata. 

We observed six simple dietary guilds viz., insectivore 
(47), omnivore (20), granivore (9), carnivore (7), frugivore 
(6) and nectarivore (5). The maximum number of species 
belonged to insectivore group and minimum to nectarivore. 

Dominant species are those which are highly successful 
ecologically and which determine to a considerable extent 
the conditions under which the associated species must 
live (Singh and Bhatt, 2004). Using the Berger-Parker 
dominance value (Table II), house sparrow was observed 
as the most dominating (RA = 11.35) followed by oriental 
turtle dove (RA = 5.33), peaceful dove (RA = 4.83), house 
swift (RA = 4.06) and red collared dove (RA = 4.03). 

In the previous study of the SUT campus, 76 bird 
species were identified by Suwanwaree (2010); 65 were 
resident and 11 were winter visitor. Forty one species were 
non-passerines while the remaining 35 were passerines. No 

statistical analysis was carried out. The study undertaken 
by Suwanwaree (2010) was carried out twice a month 
during April to June 2010, while in the current study 
surveys were carried out on weekly basis from November 
2016 to April 2017. 

Many of the species reported in 2010 were not 
observed in the present study. However, the bird species 
richness 82 was higher in the present study compared to the 
previous study (76 species). Out of 124 species recorded 
in both the studies only 45 species are common in both 
studies (Supplementary Table II). 

Table II.- Relative abundance of the dominant species 
in the study area.

Dominant species RA (relative 
abundance)

House sparrow, Passer domesticus 11.352
Oriental turtle dove, Streptopelia orientalis 5.333
Peaceful dove, Geopelia striata 4.838
House swift, Apus nipalensis 4.076
Red collored dove, Streptopelia tranquebarica 4.038
Asian house martin, Delichon dasypus 3.962
Common myna, Acridotheres tristis 3.962
Spotted dove, Streptopelia chinensis 3.581
Alexandrine parakeet, Psittacula eupatria 3.352
Rock pigeon, Columba livia 2.895

DISCUSSION

The findings of the study revealed a diverse avian 
population at the SUT campus. The total 94 species were 
observed during the study period, out of which 82 species 
were recorded in the point count stations and 12 species 
were observed between the point count stations. Data 
analysis was based only on the data recorded from the 
PCS, we observed high values of bird species ddiversity 
(BSD=3.808) and bird species richness (BSR=82) in the 
area might be because of the mixed vegetation profile in 
the region. This can be attributed to different factors such 
as availability of food, space and other resources that can 
affect the specialist species more pronouncedly than the 
generalist species. Difference in number of species can 
also be attributed to the migration trends of the species 
(Maan and Chaudhry, 2001).   The difference in the pattern 
of relative abundance among the assemblages suggests 
that different factors or mechanisms could be involved in 
governing the inclusion of species in these assemblages 
(Tokeshi, 1999). Several other studies described that the 
distribution and abundance of bird species is determined 
by the configuration and composition of vegetation 
(vegetation complexity, tree species richness, diversity 
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and environmental factors separately or in combination 
with one another) that comprises a major element of their 
habitat (Cody, 1985; Morrison, 1992; Block and Brennan, 
1993). Many studies have demonstrated that the BSD and 
BSR are typically lower in urbanized habitats compared to 
the nearby natural habitats (Emlen, 1974; Walcott, 1974; 
Gavareski, 1976; Lancaster and Rees, 1979; Aldrich and 
Coffin, 1980; Beissinger and Osborne, 1982).

The presence of high BSD and BSR in this area might 
be due to the presence of more number of common species 
of available dietary guild. MacArthur (1972) and Weins 
(1989) stated that the type and quantity of resources as 
well as their distribution patterns are the major factors 
that determine the community structure of any particular 
regions.

The findings of the present study revealed that 
Insectivore guild was observed the most dominating guild. 
Some other studies support the dominance (Johnsingh 
and Joshua, 1994; Kropil, 1996; Sharma, 2001; Khan 
et al., 1993; Kwok and Corlett, 1999; Latta et al., 2003; 
O’Dae and Whittaker, 2007; Sultana et al., 2007) of bird 
communities by insectivores. However, a great percentage 
of bird species may utilize several food resources 
according to their availability (Humphery et al., 1970; 
Clark, 1986; Donazar et al.,1996; Smith-Ramirez and 
Armesto, 1998; Deferrari et al., 2001). In various other 
studies, it has been observed that insectivores respond 
more to habitat structure than to plant species composition 
because niche differentiating among insectivores is based 
largely on differences in their search and capture behavior 
which in turn relates to the parts of vegetation where the 
hunting bird forages (Cody, 1975; Terborgh, 1977, 1985; 
Desgranges, 1978; Fitzpatrick, 1980). In the present 
study the presence of nectarivore and frugivore birds was 
relatively low than other guilds. Weins (1989) and Naka 
(2004) also reported that the nectarivores are generally 
less represented in an avian community. The feeding 
guild structure of a community in a particular habitat is 
determined by available resources such as food, vegetation 
structure, suitable microhabitat and foraging substrates 
(Terborgh, 1977; Naka, 2004; Arriaga-Weiss et al., 2008; 
Sidra et al., 2013). 

House sparrow was found to be the most dominant 
species in the study area. Similar to our results in some 
other studies also the House sparrow has been found 
dominating the bird community of urbanized habitats 
(Blair, 1996; Jokimaki et al., 2002; Naithani and Bhatt, 
2012).

Besides, naturally vegetated areas, a large area adjacent 
to the university campus is under cultivation of important 
crops such as maize, rice, cassava and sugarcane. These 
cultivated areas are the important habitat for some bird 

species. Birds depend upon the food in the form of seeds, 
grains, weeds or insects. The agricultural fields provide all 
these types of foods besides favoring pests and other insect 
life, which attracts insectivorous birds like shrike, black 
drongo and thrush. The major influencing factor on the 
composition and distribution of bird species is the direct 
human intervention. Overall, residential neighborhoods, 
institutional grounds, and informal settlements can be 
considered as important bird areas in SUT campus. 

The campus shares a great floristic diversity, providing 
many important stimuli for the bird life such as fruits, 
seeds, nectar, domestic residues, insects, small mammals, 
reptiles, and amphibians (Jokimaki and Jokimaki, 2012).

The conservation status of bird species was assessed 
using the latest information available from the IUCN Red 
List  (2017) and the Thailand Wildlife Conservation and 
Protection Act (1992). Of all of the recorded species, only 
one Alexandrine parakeet was determined to be Near 
Threatened. 

Our study provides a current and baseline information 
for urban decision makers and confirms the presence of 
good diversity of birds within the region. We conclude that 
the development and implementation of the campus and 
other urban areas and land-use plans should consider the 
biodiversity of areas that are closely associated with one 
another, such as villages in the close proximity of cities or 
other natural areas or protected areas or reserves. Diverse 
tree species should be planted near the campus. Creation of 
awareness among the students, teachers and public is very 
important for the conservation of birds within and around 
the University campus. Year round detailed systematic 
study would further elaborate present findings.
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