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Abstract 

This research explored the environmental constraints based on landscape architect’s views in selecting 
urban trees. Two objectives have been formulated (i) to examine the practice in selecting tree species 
among landscape architects and (ii) to determine the relationship between practice and environmental 
constraints in selecting urban tree species. The findings showed that specific criteria of the 
environmental constraints are positively correlated and have a strong relationship with tree selection 
practice. The views of the landscape architect are pertinent in tree selection practice. The findings of 
this research will contribute to practise improvement in selecting urban tree species by landscape 
architects in the future. 
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1.0 Introduction 
Urban trees are living organism and vital elements of a city's infrastructure should be 
considered at every stage of planning design and development. In order to properly design 
for a tree, it is essential to understand the value that urban trees can provide for any project. 
Benefits of urban trees are continuously discussed in previous research in term of 
environmental, social, economic, health, aesthetics benefits (Ramly et al., 2017; Vogt, 
2017;Kondo ,2017; Salmond ,2016; Mullaney, 2015; Roy, 2012; Kadir, 2012; Chen and Jim, 
2008; Buckelew et al, 2007; Nowak et al., 2006). All the benefits are contributed to creating 
urban fabric and improve the quality of urban lifestyles. However, many professional 
practices lack the basic knowledge that underlies the science and art of incorporating trees 
into the urban fabric (Arnold, 1980). Certain urban design and public works standards show 
that little is known about the basic needs of trees and the selecting of the tree planting. This 
lack of understanding is a major contributing factor to trees not surviving. According to Moll 
(1989), the average street tree lives seven to ten years and provides a negative return on 
investment. Also, space constraints in cities mean that there are only limited opportunities for 
increasing tree density within existing urban fabric and it is unclear whether the net effect of 
increased vegetation in street canyons is beneficial or detrimental to urban air quality at local 
scales (Ng et al., 2015).  

In Malaysia contexts, urban tree management was managed by the local authority. 
Landscape architects authorized to selecting the tree species for urban planting. In addition, 
a person in the top level of management also has the authority to make the decision making 
in selecting the tree species. However, the deficient in term of knowledge and expertise in 
the practice of selecting right tree species cause the hazards to the public and properties 
(Amat, 2011). In addition, due to faults in selecting tree species, many things will happen 
such as pavement damage was fallen trees, increase the tree maintenances and blocking 
the windshield (Ramly et al., 2017). Because of that, the aim of this study is to ensure the 
selection of trees species is appropriate to the place and conditions. To achieve the aim, two 
objectives have been formulated, (i) to examine the practice on selecting tree species among 
landscape architect and (ii) to determine the relationship between practice and environmental 
constraints in selecting urban tree species. 
 
 

2.0 Literature Review 
 
2.1 Factors of Urban Tree Growth  
Some authors have been carried out to understand and explore the possible value of genetic 
control of plants for agriculture improvement and landscape design (Myralyn et al., 2014; 
Antoine et al., 2011 and Alejandro et al., 2008). Environmental factors are considered 
significant control mechanism for urban tree growth. Factors such as water, extreme 
temperature and wind, poor soil condition, nutrient content and related factors that influence 
physiological processes such as photosynthesis and respiration all contributions are great to 
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the growth of urban tree needs (Han et al., 2008 and Antony, 2000). According to James 
(2014), there are three aspects of tree growth and development that are associated with a 
time; juvenility and maturity, existing structure and ageing. In the plant's community, several 
classes’ chemicals have been separated and Identified. These chemicals are referred as 
plant growth regulators or hormones reputed to plant development control (George, 2012). 
 

Table 1: Factors of Tree Growth 
Factors Items  

Genetic controls Pets and environmental tolerance, tree life story, tree lifespan, 
compartmentalization response and production of allopathic chemical 

Environmental control Water, sunlight, wind, moisture, temperature, soil condition and nutrient 
content 

Time Maturity period 

Plant growth regulations Auxin, Cytokine, abscisic acid, gibberellins and ethylene 

(Source: Jasasikin, 2015) 

 
2.2  Environmental constraints in Selecting Urban Tree Species 
The term environmental is used here to describe tree selection criteria that relate to the 
interactions of the tree with its physical surrounding. Environmental criteria were mainly 
expressed in the literature as environmental constraints or environmental limitations which 
confine the list of appropriate tree species (Zanetti et al., 2015; Sabo et al., 2005; Sabo et 
al., 2003; Appleton, 2000; Miller, 1997). Trees and other plants have found many different 
ways to adapt to stressful environments including urban environments. These adaptations 
were not further specified here but listed according to the environmental constraint. For 
example, different tree species may show different ways of dealing with air pollution. Also, 
tolerance or adaptation to urban infrastructure and structure differs between tree species.    

Several publications in arboricultural research have presented potential solutions to some 
of the above limitations, especially for street tree plantings. An example is the use of tree root 
barriers to prevent curb lifting (Morgenroth, 2008; Smiley, 2008). Miller (1997), for example, 
referred to diversity and stability of the tree population, addressing species diversity and tree 
age diversity. Tree species diversity was emphasized by several authors (Ramesha et al., 
2017; Dawud et al., 2016; Nguyen et al., 2016; Pedro et al., 2015) especially in regards to 
the spread of pests and diseases. Naderali et al., (2015), for example, described of 
Roystonea regia (Royal palm) due to Yellow Decline Disease (Phytoplasma (16SrI)) 
subsequently prompted attention about the risk of monoculture tree plantings and also tree 
plantings that are dominated by only few tree species. Miller (1997), too, warned that using 
cultivars of only three or four tree species may not be in the interest of species diversity. 
However, to overcome monoculture or strongly dominated tree plantings, Miller (1997) 
suggested changing tree species either by street or by block. In his opinion, this would comply 
with the desired uniformity in street design and maintenance efficiency. As an alternative, 
Miller (1997) proposed to select tree species with similar appearance and similar 
physiological requirements. Four important criteria in environmental constraint are listed 
which are climatic, Edaphic, physiographic and biologic. All these criteria are tested with the 
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process influencing on selecting tree species in an urban area. 

3.0 Methodology 
This research used a mixed method approach which based on the analysis of qualitative and 
quantitative data collection. The purpose of the qualitative approach is for in-depth interviews 
conducted with a senior landscape architect in the local authority. Secondly, are using 
literature reviews. A critical literature review was conducted on theories related to tree 
species selection and factors are influencing in selecting tree species were studied. For 
quantitative approach researchers used questionnaire survey and analyzed in SPSS 
software to test the relationship between process considerations and factors affecting in 
selecting tree species. Because of data are non- parametric, Kendall tau-b is used to test the 
correlations. For the quantitative approach, 375 of the landscape architects were select for 
answered the questionnaire survey. The method used is descriptive analysis, one way 
ANOVA and Correlation test. The selections of the respondents for in-depth interview are 
one senior landscape architect based on experience and knowledgeable in selecting tree 
species at Kuala Lumpur City Hall, Petaling Jaya City Council, Selayang Municipal Council 
and Subang Jaya Municipal Council. The selection of local authority is based on their promise 
to share the information. The main questions were asked ‘what is the practise consideration 
during selecting tree species in urban area? All the important process is described using the 
coding technique in ATLAS ti software. Figure 1 showed the process of collecting data in this 
study.  
 

Figure 1. Process of data collection in this research 
 

 
 
 
 

4.0 Results  
 
4.1 Interviews Results 
The interviews lasted about an hour to an hour and a half. During the interviews the 
respondents were asked the same questions set in the same order. The answers were open-
ended and provided opportunities to give their comments of which some were further 
questioned and considered. The selections of the landscape architects are based on the 
knowledge and experiences in handling the selection of roadside trees. Two male and two 

Qualitative approach 
In-depth Interview 
Interviewees =4 (landscape architects) 

Quantitative approach 
Questionnaires survey (375 sample) 

Data analysis 

Atlas ti. software (using the coding technique)  

Data analysis 
SPSS software (One way ANOVA & Correlation) 
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female are selected from different authority to see the different view of how the street trees 
twere selected. Interviewees at City Councils had more than ten years of work experience 
and interviewees from Municipal Councils had less than ten years’ experience. Two City 
Councils; Kuala Lumpur City Hall and Petaling Jaya City Council and two Municipal Councils; 
Subang Jaya Municipal Council and Selayang Municipal Council were selected to catch the 
similarities and differences in selected roadside trees. From the data interviews, researchers 
were analyzing the data and make it in seven practises of selection tree species. The results 
are according to the selection process addressed in table 2. Example of the quote from the 
respondents such as:  

The first code ‘framework and plan’ was addressed by half the interviewees. The following 
quote of the respondent describes this code best: 

“Due to the increasing number of problem trees occurs in roadside at Kuala Lumpur, we have gone 
through a process to develop a set of Street Tree Management Plan for long-term management of 
urban trees” . 

The codes of ‘themes' mentioned by two interviewees. The theme was explained as 
characteristics of a street. Common themes are based on historical development of street, 
closeness to building facade and facilities such as Monorail station and construction areas. 
The theme also reflects the hierarchy of roads in an urban area such as protocol roads, 
primary roads, secondary roads, highway and main roads. 

“..Starting in1990’s, mostly in the roadside area is planted with Khaya senegalensis, the trend 
change planted with flowering trees such as Tabebuia rosea and Pelthoporum ptrerocarpum and next 
is Terminalia mentaly..The trending of selection roadside tree nowadays is to maintain the identity of 
the roads through planted flowering tree and concern on interesting shapes of a tree." 
 

Table 2. Important codes of practise consideration during selecting street tree species 
Code  Explanation  

Framework and plan  Basic supporting structure or rules in selected roadside tree  

Trending  Change or develop in selected tree species  

Landscape policies  The principle of action by National Landscape Department such as blueprint, 
approach and guidelines to propose roadside tree 

Decision maker  A person who can make the decision making  

Limiting factors  Environmental conditions that limit the roadside tree growth  

Themes  Describes the characteristics of a street need a match with suitable trees 
species  

Budget constraint  Cost barrier for purchase and maintenance part of roadside trees  

 
 
4.2 Survey Results 
 
4.2.1 Mean comparison between types of organization with environmental constraints 
in selecting tree species using One –Way ANOVA 
Table 3 shows the mean comparison between criteria of environmental constraints and 
organization of respondents. There are four criteria of tree selection practise that shows 
highly significant differences p<0.01 which are climatic, edaphic, physiographic and biologic. 
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For climatic, the landscape architects in landscape contractors firm rated higher than other 
organizations. For edaphic, the landscape architects in the government agency, rated the 
highest but they rated lowest for the biologic factors. 
 
   Table 3. Mean Comparison between the type of organization and environmental constraints 

Type of 
organizations 

  
Criteria  

Landscape 
consultants  
(N = 128)  

Landscape 
developers  
(N = 64)  

Government 
agency  
(N = 87)  

Landscape 
contractors  
(N = 96)  

F  Sig.  

Climatic  4.54  4.50  4.03  4.64  15.43  0.00**  

Edaphic  4.22  4.26  4.62  4.29  5.87  0.00**  

Physiographic  4.52  4.30  4.54  4.04  11.31  0.00**  

Biologic  4.35  4.51  3.95  4.43  7.37  0.00**  

Note: Likert Rating Scale: 1-Strongly disagree, 2-Disagree, 3- Moderate, 4-Agree, 5- Strongly agree  
*Significant differences at p<0.05  
**Highly significant differences at p<0.01  

 
 
4.2.2 Relationship between environmental constraints against tree selection practise 
using Correlation Coefficient 
Table 4 elaborated the results of the correlation test using Kendall’s tau for environmental 
constraint against the important practise consideration in selecting tree species. Overall, the 
values of the correlation coefficient are positive. Criteria for climatic against framework and 
plan indicates significant different, low correlation and weak relationship (tau=0.362*, p<0.01) 
followed by biologic criteria’s showed moderate correlation and substantial relationship 
between framework and plan (tau=0.589**, p<0.01). For edaphic criteria’s showed the slight 
correlation and no relationship (tau=0.095**, p<0.05). However, no significance difference 
between physiographic with framework and plan (tau=0.223, p <0.01).Meanwhile, criteria for 
biologic against trending showed high correlation and marked relationship (tau=0.782**, 
p<0.01). Two negative correlations showed slight correlation and no relationship which are 
edaphic and physiographic against trending (tau = -0.060, p<0.05) and (tau= -0.053, p<0.05). 
Criteria for climatic showed the moderate correlation and substantial relationship between 
trending (tau = 0.589*, p<0.01). Criteria for climatic and biologic against landscape policies 
showed moderate correlation and substantial relationship (tau = 0.413*, p<0.01) and (tau = 
0.513**, p<0.01). Criteria for edaphic and physiographic showed the slight correlation and no 
relationship between landscape policies (tau = 0.019, p<0.05) and (tau=0.052**, p<0.05). 
Furthermore, the correlation coefficient values between edaphic and showed substantial 
relationship, meaning that a moderate correlation likely occurred in the decision maker 
(tau=0.467**, p<0.01) and (tau =0.603*, p<0.01). Criteria for climatic showed the low 
correlation and weak relationship between decision maker (tau=0.209, p<0.01) and followed 
by biologic criteria’s showed slight correlation and no relationship between personal 
preferences (tau=0.177, p<0.01). Two criteria of environmental constraint showed the low 
correlation and weak relationship which are climatic and edaphic against limiting factors 
(tau=0.310**, p<0.01) and (tau = 0.267**, p<0.01). Criteria for physiographic showed the high 
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correlation and marked the relationship between limiting factors (tau=0.702**, p<0.01). 
However, no significant difference, slight correlation and no relationship between biologic 
and limiting factors (tau=0.099, p<0.05). All criteria of environmental constraints indicate the 
significance different between themes. Criteria for climatic and physiographic showed the low 
correlation and weak relationship between themes (tau =0.377*, p<0.01) and (tau = 0.288**, 
p<0.01).For biologic against themes showed moderate correlation and substantial 
relationship (0.642**, p<0.01) followed by criteria for edaphic against themes showed the 
slight correlation and no relationship (0.153**, p<0.01). Criteria for climatic and physiographic 
showed the moderate correlation and substantial relationship between budget constraint (tau 
=0.617*, p<0.00) and (tau = 0.538**, p<0.00).For biologic against budget, constraint showed 
low correlation and weak relationship (0.244, p<0.01) followed by criteria for edaphic against 
budget constraint showed the slight correlation and no relationship (0.129, p<0.01). 
 
Table 4. Kendall tau-b correlation between criteria of environmental constraints and tree selection 
practise 

Criteria of environmental 
constraints 
Tree selection process 

Climatic Edaphic Physiographic 
 

Biologic 

Trending 0.589* -0.060 -0.053 0.782** 

Landscape policies 0.413* 0.019 0.052** 0.513** 

Decision maker 0.209 0.467** 0.603* 0.177 

Budget constraints 0.617* 0.129 0.538** 0.244 

Limiting factor 0.310** 0.267** 0.702** 0.099 

Framework and plan 0.362* 0.095** 0.223 0.589** 

Themes 0.377* 0.153** 0.288** 0.642** 
Note: 
The correlation coefficient is calculated using Kendall’s tau -b 
** Correlation is high significant at the level 0.01 (2-tailed) 
*Correlation is significant at the level 0.05 (2-tailed) 
 
Value of Correlation coefficient        Interpretation              Type of Relationship                      
0.90 – 1.00                       Very high positive (negative) correlation    Very strong relationship 
0.70 – 0.90                       High positive (negative) correlation    Marked relationship 
0.40 – 0.70                       Moderate positive (negative) correlation    Substantial relationship 
0.20 – 0.40                       Low positive (negative) correlation     Weak relationship 
Less than 0.20             Slight correlation              Relationship so small as to be negligible 

 
 

5.0 Discussions 
The findings for tree selection practices in Malaysia are based on four types of organizations 
which are landscape consultants, landscape developers, landscape contractors and 
government agency. Interviews results indicate seven tree species practise are based on 
trending, landscape policies, decision maker, budget constraints, limiting factors, framework 
and plan and themes. The landscape architects create the landscape and plan, design and 
manage the spaces including natural and built environment. Supported by previous research, 
Sheppard (2015) stated that landscape architects could play an integrative and visionary role 
in creative design and engagement of communities on climate change. Their work provides 
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innovative and aesthetically pleasing environments for people to enjoy while ensuring that 
changes to the better environment are appropriate, sensitive and sustainable. Overall, the 
findings of the research will contribute to the knowledge of tree selection practise among 
landscape architects. 

 
 
6.0 Conclusion 
Selecting right tree species in the right place are pertinent part of creating urban area. 
Selecting  optimal and suitable trees in the urban area can minimize the negative influence 
and increase the positive effects. Landscape architects have been created a healthy 
environment through appropriate tree selection. The proper tree selection practice is an 
important part in determining the suitable tree species. Environmental constraints were 
introduced by Miller Model are helped in determining the relationship with tree selection 
practice. 
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