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Species Diversity At 5 Schools In Kuching city, Kota Samarahan, And Serian town, 

Sarawak 

Muhammad Thoiyib Noor Zainy 

Plant Resource Science and Management 

Faculty of Resource Science and Technology 

Universiti Malaysia Sarawak 

 

ABSTRACT 

8357 individual trees and shrubs were enumerated from five schools composing of 128 

species. The highest species diversity Index of tree population was recorded at SMK Kota 

Samarahan with 11.9, followed by SMK Serian with 9.1 and SMK Wira Penrissen with 

Species Diversity Index (SDI) of 8.92. SMK Gedong the Species Diversity Index with 8.5, 

while SMK Tungku Abdul Rahman has the lowest Species Diversity with 6.2. The health 

conditions of the plant species in terms of maintenance aspects were also discussed. The data 

obtained will be useful for managers to have wide background of urban trees.  

Keyword: Urban forest, Species diversity 

 

 

ABSTRAK 

8357 pokok individu dan tumbuhan telah dihitung dari lima buah sekolah merangkumi 128 

spesies. Spesies Indeks Kepelbagaian Spesies yang tertinggi telah direkodkan di SMK Kota 

Samarahan dengan 11.9, diikuti oleh SMK Serian dengan 9.1 dan SMK Wira Penrissen 

dengan Indeks Kepelbagaian Spesies ( SDI ) 8.92. SMK Gedong ,Indeks Kepelbagaian Spesies 

adalah 8.5, manakala SMK Tungku Abdul Rahman mempunyai Indeks Kepelbagaian Spesies  

( SDI ) terendah iaitu 6.2. Kesihatan spesies pokok melalui penyelenggaraan juga 

dibincangkan.Data yang diperolehi amat beguna untuk pengurus kerana mempunyai 

maklumat berkaitan pokok-pokok bandar. 

 

Kata Kunci: Hutan bandar, kepelbagaian species 
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   CHAPTER 1 

 Introduction 

1.0 Background 

Urban trees are an essential component of the world’s urban ecosystems and provide a 

broad range of the benefits to support, maintain and improve quality of live (Robinson et al., 

2009). The objectives of urban forestry are the gardening and management of the trees for 

their present and their benefit to the physiological, sociological and economic well-being of 

society (Harris, 1983).  

Urban and roadside trees are mainly known for their beauty and aesthetic value and 

thus give positive impact to the urban communities. However, there are more than just these 

two values. There are other benefits of urban trees such as it provide shade and reduce air 

pollution, control rainfall runoff and flooding, improve the quality of housing and working 

environment, increased properties value in a neighbourhood, provide habitat for wildlife, 

health benefits and social benefits (Robinson et al., 2009).  

In Malaysia, the earliest urban tree planting started more than a century ago. 

Pterocarpus indicus (angsana) was recorded been planted by British Colonial as street trees in 

1778 in Malacca and in 1802 in Penang (Koening, 1984; Burkhill, 1966). There are also 

negative impacts of roadside trees. According to Hunter (2001) and Tyrvainen (2001) the main 

negative concerns are failing branches, organic litter, shading, security and maintenance cost.  

On 3 March 1997, National tree planting campaign was launch by former Prime 

Minister of Malaysia, Tun Dr. Mahathir Mohamad to transform Malaysia as “Garden Nation”. 

This campaign was a route towards a more serious and effective greening campaign, local 

authorities and state governments have to take landscaping seriously in all development 
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projects. By year 2020 the governments targeted to plant 400 000 trees and 6 million shrubs 

(Nordin, 1997). 

Urban forest also can transform global climate by affecting the urban atmosphere and 

improves air quality in cities by removing pollutants, lowering air temperatures, reducing 

building energy use and emissions from parked vehicles (Nowak and Dwyer, 2000).  

In addition, urban expansion and development substantially reduced forested area due 

to population expansion (Zakariya, 1990). This situation are related with other situations such 

as problem in waste collection and disposal, housing and health problems, environmental 

pollution and degradation, high demand for land space and poor urban drainage.  

 

1.1 Current Scenarios in Kuching city, Kota Samarahan and Serian town  

Kuching city is located just north of the equator at the heart of South East Asia, the city 

where great culture meet, where an exotic blend of the Malay and others is reflected in the 

diversity of her history, traditions and customs. This city is divided into 2 areas; south and 

north. The city of Kuching is surrounded by natural landscapes and two main prominent 

mountains. Zainudin et al (2012) reported that for Kuching North city, 31,181 trees composing 

of 176 species have been planted at various roadsides. In UNIMAS itself, 28 species were 

planted recorded with a total of 5362 trees. 

Kota Samarahan also has a small number of trees planted. At the car park, roundabout, 

and roadside, there are only few urban trees which had been planted unsystematically. The 

roadside is new, which majority of planted trees is small. Only suitable trees with mature 

height and spread should be selected for urban areas.It is located about 30 km south east of 

Kuching. 
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Serian is a small town that have small number of trees planted. There are only a few 

urban trees and it is planted around roadside, car park, roundabout and junction 

unsystematically.  Urbanization is start in Serian and the space for the plant is getting limited 

There are some factor that greatly affect the survival of urban trees such as planting distance is 

to close, species that are not suitable to be planted at particular area. 

 

1.2 Objectives  

 

The specific objectives of this study are : 

 To determine the diversity of trees and shrubs planted at 5 schools: SMK Kota 

Samarahan, SMK Tunku Abdul Rahman, SMK Wira Penrissen, SMK Gedong and 

SMK Serian.  

 To  assessed the condition or health status for each tree and shrub 

 To measure the Diameter Breast Height (DBH). 
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CHAPTER 2 

Literature Review 

2.0 Urban forest in Malaysia 

Urban forest is defined as comprises the trees within a metropolitan city or community. 

The trees are not only important for aesthetic value but also for some other reasons such as 

reduce the pollutant (Louisiana Urban Forestry Council, 2014). Traditionally, urban forests  

also includes trees in home landscapes, school yards, parks, riverbanks, cemeteries, vacant 

lots, utility right-of-way, adjacent woodlots and anywhere else trees grow in and around a 

community. Basically in the urban forests, only minority of forest area is owned by private 

property but the majority of forest area is owned by public. The physical and morphological 

characteristics such as growth ratio, live crown ratio, height, diameter of breast height, the 

vigorous aspect of tree and without insect damage or diseases are the things that must be 

considered (Bucur, 2006).  

In Malaysia, Pterocarpus indicus (angsana) was a popular and admired tree for urban 

planting in the late early 1800 until the 1990s because of it spreading crown and ease of 

propagation (Philip, 1999). According to Furtado (1935) an outbreak was reported in 1935 

because of unknown diseases causing rapid dying of Pterocarpus indicus in Malacca, Penang 

and Singapore. The causal agent was determined to be Fusarium oxysporum (Furtado, 1935). 

Urban trees are planted in small groupings, open–grown of urban trees typically are shorter 

but often have larger crowns with more branches than forest grown trees (Nowak, 1994). 

Street trees in city can be characterized by the small size, poor health and short life spans 

(Sampson et al., 1992). 

 

http://www.louisianaurbanforestry.org/
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In 1973, it was the first well-planned greening programme in Malaysia (Ayoub, 1989). 

“No Roads without Trees” initial greening programme set into a highly successful and 

sustained to maintain the green environment in concrete jungle through extensive tree planting 

and landscaping. Pterocarpus indicus, Cinnamomum iners, Ficus benjamina, and Mimusops 

elengi are example of some of the popular tree species (Sreetheran et al., 2006). 

 

2.1 Species Diversity 

Species diversity is important for the ecosystem services which are its support livable 

climate, clean air, water, productive soils, flood control, and diseases prevention. In addition, 

it considers as a gene pool, population, communities and ecosystem (Barker & Tingey, 1992). 

The environmental stress such as abiotic and biotic factor makes the tree population 

vulnerable thus, lower the species diversity (Sun, 1992). 

The species diversity is depends on the number of species and the evenness of all 

species in the population. Furthermore, species diversity incorporates both the richness and 

evenness of the group distribution in a population at certain road side. In addition, the 

diversity between location and region exists by some factor such as rainfall, soil nutrient, 

micro-climate, altitude, disturbance and the survivorship of the species (Zainudin et al., 2012). 

According to Hamilton (2005), the quality of the urban forests can be achieved by 

choosing a desired species. However, research must be done on the species that have been 

planted before. Generally, species diversity is used to represent the ecological diversity. But, 

niche width and habitat diversity are also the main components of ecological diversity  
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In the future, the stability in the forest ecosystem is very important where the diversity 

of the species must be consistent. On the street road, if only one species has been planted, the 

probability of this one species to die is high because the spread of the disease happen very fast 

and will affect the view at the street road. In addition, if the level of diversity is low and only 

one species are planted at the area, it only needs one parasite or diseases to affect the whole 

trees in the area. 

According to Graves (1998), the percentage of one species is 5 % where the percentage 

of one genus is 10 %. This percentage will help to maintain the consistency of diversity in 

urban forests. According to Miller (1997), tree species often widely arranged based on four 

factors such as urban history, geographical location, land area or population. Today, qualities 

of life become reduced where the environment becomes monotonous, standardized and 

impersonal. These situations happen when people only have little consideration on 

environment. 

 

2.2 Urban forest benefits 

According to Burden (2008) urban street create a connection to nature and the human 

senses as they provide canopy, root structure and setting for important insect and bacterial life 

below the surface. Earlier decade trees provided people with subsistence by providing food, 

fuel, wood and timber in construction.  

2.2.1 Environment benefits 

Urban street trees are also an efficient gas transformer, as they absorb 9 times more 

pollutants than distant trees, converting harmful gases to oxygen (Burden, 2008). Tree also 

important in urban areas because trees provide wide range of environmental benefits. They 

hold soils together and prevent flooding.  
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The role of urban green space in removing air pollutant in urban areas has become 

mains interest because air pollutants such as nitrogen oxides, volatile organic compound and 

sulfur oxides are induced by increasing vehicles. When house, road and highways are build, 

there must be covered by trees and shade because it will help to prevent hot temperature 

(Chaniago and Mohd Saufi, 1980). 

 

2.2.2 Urban wildlife and Biodiversity 

VanDruff et al. (1995) stated that urban wildlife can serve as biological indicators of 

changes in the health of the environment and provide economic benefit to individuals and 

society. Urbanization can lead to the creation and enhancement of animal and plant habitats, 

which usually increases biodiversity (Nowak and Dwyer, 2007). They also mentioned that 

urban forests can act as reservoirs for endangered species.  

The importance of urban areas for biodiversity is increasingly recognized since urban 

vegetation contributes to the long term function of urban ecosystem and the well-being of 

urban residents. Most cities residents enjoy seeing wildlife (Dagg, 1970). Single satisfactions 

feeling from helping wildlife were the most suitable reason for feeding wildlife to their 

backyard (Yeomans and Barclay, 1981). Street trees or elsewhere, tree might be preferred for 

bird species wildlife habitat value as well as for ability to survive urban surroundings 

(DeGraaf, 1985). 

2.2.3 Current atmospheric carbon dioxide 

Carbon dioxide is a dominant greenhouse and mostly produced from the deforestation 

worldwide. Example, human increases the atmospheric level of carbon dioxide whey they 

burn solid waste and wood product to heat buildings, drive vehicles and generate electricity 

(Harte, 1997; Barnard and Morgan, 2000; Cox and Miro, 2001). Carbon dioxide is  
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greenhouse gas mostly produce from the deforestation worldwide. Natural sources of carbon 

dioxide release include animal respiration and decay of organic matter. It plays the major role 

in absorbing outgoing terrestrial radiation and contributes about half of the total greenhouse 

effect. Harmburg et al. (1997) stated that trees act as a sink for carbon dioxide.  

 

2.3 Social-Economic Benefits of Urban Vegetation 

2.3.1. Benefit to individuals 

Green environment could give a positive impact to social interaction and produce 

calming settings (Wolf and Flora, 2010). Mental fatigue can be restore by looking at nature or 

near the nature. Burden (2008) stated that urban trees provide skin protection, rain, sun and 

heat. 

Urban trees also create a safer walking environment by forming visual wall as stated 

by Burden (2008), such as having street trees can deflect or fully stop a motorist from taking 

human life by providing distinct edges to sidewalks. Urban trees also can prevent from 

moderate rain and direct UV rays because of big canopy. Having street trees can give a 

positive perception on time of travel compared to non-treed environment, where when people 

walking in non-treed environment, the journey fell longer compared to treed environment 

where  the aesthetic environment surrounding to us (Burden, 2008). 

 

2.3.2. Benefits to Communities 

High environmental quality may attract environments for new businesses (Florida, 

2005). By having urban trees and parks, the residents will works together to ensure that their 

community is well taken care of and the community will be stronger (Burden, 2008).  For the 

physical development of children, trees provide them with a good lifestyle that help to fight 
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obesity, increase longetivity, improve cardiovascular health (TRB-Transportation Research 

Board, 2005). Besides that, trees also helped in community development. 

Nowak and Dwyer (2000) stated that active involvement in tree-planting programs has 

been shown to enhance a community’s sense of social identity, self-esteem, and territoriality 

where it teaches residents that they can work together to choose and control the condition of 

the enviroment. 

 

2.4 Real estate value 

It is said that having urban trees would improve the value of property or real estate for 

example home and businesses. Property values can increase as much as 20% percent when 

trees are present on the lane (Crompton, 2001). Burden (2008) also reported that an increase of 

$15 to $ 25 000 in home or/ and business value by having trees compared to non-street tree. 

2.5 Urban Trees Management 

Planting tree is very important. Many considerations must be taken before we start to 

plant (Center for Watershed Protection and US Forest Service, 2008). The location to plant the 

tree is important (Swanson, 2014). The suitable length for planting tree from building is 5 

meter because it will help for the trees to grow up and open their crown. Different location 

such as highway, park, parking lot and school is suitable place to plant urban tree (Swanson, 

2014). First, try to assess the soil condition if soil amendments such as compost, lime or other 

material are needed so it will improve soil fertility and soil condition (Center for Watershed 

Protection and US Forest Service, 2008). Lastly, proper techniques such as mulching and 

watering are required in order to maintain the trees to live in healthy and long time (Swanson, 

2014). According to Lawrence et al. (1993), the mulching process improves the soil fertility 

and prevents growth of weed.                     
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2.6 Species Selection 

An excellent morphological and physical characteristic of the species are required for 

species selection. The selection of the plant also must be based on the site of the locations and 

suitable soil (Sani, 2002). There are varieties of species that we can consider to be planted 

such as indigenous plant or exotic species both evergreen and deciduous.  

According to Miller (1997) as cited by Saebo et al (n.d), the process for selecting 

species for school uses may be facilitated through the use of a Species Selection Model 

(Figure A). Site factors consist of cultural and environmental constraints, where cultural 

constraints refer to physical limitations of the site caused by human structure and activity, and 

environmental constraints refer to insects, diseases, climate and microclimate, and soils. Social 

factors include neighborhood and community values, functional utility, species asthetic, public 

safety, and negative social externalities. Economic factors include establishment, 

management, and removal costs  

The successful use of plants in schools area depend on the selection of those that can 

function according to the design requirements and have the ability to tolerate with hardiness of 

the environment conditions, windbreaks, screenings, shade and diseases. Thus, the selection 

and use of suitable tree species are important factors in a stratergy to improve quality, decrease 

costs in establishment and management and to fulfill the expected function of school area. 

Other factors of consideration in the selection of the species are associated with the 

site. For instance, the presence of telephone lines and electricity substation will affect the 

height of the trees. Problems in drainage and sewage can limit the plant roots in search of 

water (Lawrence et al., 1993). 
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For establishment costs, the selection of species are depends on the budget by Ministry 

of Education. In addition, Ministry of Education has appointed a landscape company for 

landscaping and maintenance. Species that have high resistivity to pest and diseases are the 

most suitable species to be planted. Therefore, they may have low removal costs.   

 

 

 

 

r 

 

 

 

 

 

 

 

Figure 1 : Species Selection Model (Miller, 1997) 

 

2.7 Planting Distance 

Available space is the most important factor that must be considered before choosing 

the right trees to plant. Besides that, consider the root space, height, and crown spread. Tree 

spacing of 50 to 60 feet. This allows the open grown form of the tree to develop (Spacing 

between trees, 2014). 
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