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EXECUTIVE SUMMARY

1.	 Valencia is Gamuda Land’s flagship boutique development which is located at Sungai Buloh and 
neighbouring the Bukit Lagong Forest Reserve. Built on a sprawling 280 acres of gentle flat terrain 
with elevation between 10 and 94 m. There is no baseline assessment of flora and fauna conducted 
prior to the start of the Valencia development. There is also no full list and detailed information of 
plant species planted in this area. 

2.	 The main scope of this study is to assess the current status of flora and fauna on-site and its current 
ecology of the Valencia site as the role model in sustaining biodiversity of the local landscape. The 
aims of this study are as follows:
a.	 To carry out a biodiversity assessment in order to assess the current status of the flora and 

fauna (namely mammals, birds, reptiles and amphibians);
b.	 To provide a checklist of flora and fauna (namely mammals, birds, reptiles and amphibians);
c.	 To identify the threats to the current habitat; and
d.	 To propose recommendation on mitigation to enhance wildlife population and minimize 

human-wildlife conflict

3.	 The study area covers only the 9-hole golf course terrain (excluding the access roads to the houses) 
of Valencia. The proposed biodiversity assessment consists of two main components, namely the 
field assessment on diversity flora and fauna of the project site and the data review as well as 
assessment. 

4.	 The flora survey enumerated 151 tree species of 36 families from 4743 trees tagged and marked at 
the study area. These included 89 native species and 62 non-native species planted in the study area. 
Among the native plants found on-site, only six dicot tree species are found growing naturally there, 
i.e. they occurred mainly as secondary species. All these are common secondary forest or belukar 
species usually associated with very disturbed sites. These include, Bridelia tomentosa (Kenidai; 
Phyllanthaceae), Ficus fistulosa, F. hispida (Ara; Moraceae), Macaranga gigantea (Mahang gajah; 
Euphorbiaceae), M. tanarius (Mahang) and Vitex pinnata (Leban; Labiatae). The most commonly 
planted tree families were Dipterocarpaceae (16 species with one hyper-endemic species, Hopea 
subalata or Merawan kanching), followed by Leguminosae (8 species) and Myrtaceae (8 species). 
Of this, Hopea odorata (Dipterocarpaceae) was the most commonly planted native tree species.

5.	 In addition to this, the survey team also enumerated 229 species of vascular plants (i.e., ferns 
and lycophytes, epiphytes, climbers, herbaceous, shrubs and trees below 10 cm DBH) of 84 
families from 546 plants observed and identified in the compound of Valencia including the 
study area. These include 96 native species and 133 non-native species planted in the site. 
Among those prominent tree species observed in the site include Aquilaria malaccensis (Karas; 
Thymelaeaceae), Calophyllum inophyllum (Bintangor; Calophyllaceae), Gymnostoma sumatranum 
(Rhu bukit; Casuarinaceae), Garcinia hombroniana (Beruas; Guttiferae), Endospermum diadenum 
(Sesenduk; Euphorbiaceae), Garcinia atroviridis (Asam gelugor; Guttiferae), Ardisia elliptica (Mata 
pelanduk; Primulaceae), Cynometra cauliflora (Nam-nam; Leguminosae) and Litsea sp. 1 (Medang; 
Lauraceae).

6.	 The tagged native tree species planted in the study area accounted for 58.9%, while the observed 
native vascular plants planted in Valencia including the study area was 41.9%. Based on the results 
of current survey, the flora of Valencia comprises of 345 species of 95 families planted in the 
area. There are 168 native vascular plant species of 65 families and 177 non-native vascular plant 
species of 60 families recorded in the site. Therefore, the native flora planted in Valencia including 
the study area was 48.7%.
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7.	 There is very low endemism recorded at the study area, with only one endemic species was 
enumerated. Hopea subalata (Merawan kanching, Giam kanching) of Dipterocarpaceae is a hyper-
endemic species known only from Peninsular Malaysia. During this survey, 13 trees of this species 
with diameter ranged from 8–22 cm were enumerated in the study area. This population was 
located at the Hole No. 9, Lorong Taman Hole 9 and Jalan Garden Precinct areas and it could 
become one of the ex situ collections of this species in Selangor.

8.	 This survey enumerated 27 tree species of seven families or 17.9% of the 151 tagged tree species 
in the study area that have evaluated conservation status. Among these, there were six species 
enumerated in the study area that fall into the threatened category: one species (Hopea subalata) 
was categorised as Critically Endangered (CR) and five species (Dipterocarpus chartaceus, 
Dipterocarpus kerrii, Hopea mengarawan, Hopea odorata and Shorea materialis) as Vulnerable 
(VU). There were six species listed in the Near Threatened (NT) category, viz. Agathis borneensis, 
Dryobalanops aromatica, Elaeocarpus grandifloras, Hopea griffithii, Shorea roxburghii and Shorea 
sumatrana. The other 15 species were categorised as Least Concern (LC) under the Malaysian 
Plant Red List.

9.	 There were 19 observed vascular plants species in Valencia including the study area that have 
evaluated conservation status in Malaysia Plant Red List (Table 6). Aquilaria malaccensis was the 
only species that fall into the threatened category of Vulnerable (VU), while Podocarpus rumphii 
was categorised as Near Threatened (NT). Aquilaria malaccensis, commonly known as karas, a 
primary and secondary forests most well-known Gaharu producing species currently listed in IUCN 
Red List of Threatened Plants as well as listing in the Appendix II of CITES. The other 17 species, 
mostly ferns and lycophytes were listed as Least Concern (LC). 

10.	 The current survey enumerated 4743 stems in the study area. The most common planted species 
was Hopea odorata. Among the dominant planted native species were Syzygium polyanthum var. 
polyanthum, Syzygium grande, Ficus benjamina, Agathis borneensis, Melaleuca cajuputi, Alstonia 
angustiloba, Syzygium myrtifolium, Sandoricum koetjape, Elateriospermum tapos and Sterculia 
parvifolia.

11.	 The population of dipterocarps enumerated in the study area comprising 726 stems of 16 species 
of this family. About 10% of the species in Dipterocarpaceae recorded in Peninsular Malaysia were 
planted in this study area.

12.	 Most enumerated trees were below 25 cm diameter (2849 stems or 60.1% of the trees 
enumerated). Larger trees with diameter above 60 cm comprised of 127 stems of 19 species in 
nine families. The common species included Khaya senegalensis (Khaya of Meliaceae; 51 stems 
with 60–92 cm diameter) and Alstonia angustiloba (Pulai of Apocynaceae; 24 stems with 61–80 
cm diameter). The larger trees with more than 80 cm diameter include Paraserianthes falcataria 
(Batai of Leguminosae; 102 cm DBH; Figure 7), Khaya senegalensis (Khaya of Meliaceae; 80–92 
cm DBH), Peltophorum pterocarpum (Jemerlang or batai laut of Leguminosae; 89–90 cm DBH; 
Figure 9), Ficus benjamina (Waringin of Moraceae; 88 cm DBH), Samanea saman (Hujan-hujan of 
Legumonosae; 81 cm DBH; Figure 8), Alstonia angustiloba (Pulai of Apocynaceae; 80 cm DBH) and 
Sterculia parviflora (Kelumpang of Malvaceae; 80 cm DBH).

13.	 The fauna survey documented 46 species of fauna species comprising 29 species of birds in 20 
families, 7 species of mammals in 7 families and 10 species of reptiles and amphibians in 9 families 
at this area. Most of the species discovered are urban or garden species that can adapt to human 
existence. Interestingly, there are 2 ponds that provide natural habitats for the waterbirds such 
herons and bittern.
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14.	 Based on the current survey, there are at least three areas that can be considered as wildlife 
hotspots in the study area, namely:
a.	 Hole No. 9 (Ponds): These ponds serve as the habitat for two species of water birds namely 

Black crowned night heron (Nycticorax nycticorax) and Purple heron (Ardea purpurea).
b.	 Hole No. 6: At this area, four species of birds were usually observed, namely the Zebra dove 

(Geopelia striata), Richard’s pipit (Anthus richardi), Pied fantail (Rhipidura javanica) and White-
breasted waterhen (Amaurornis phoenicurus).

c.	 Hole No. 8: At this area, there are few individuals of Sentol (Sandoricum koetjape) trees. 
During the third survey, these trees are fruiting and at least four species of birds were seen 
at this area, namely Yellow-vented bulbul (Pycnonotus goiavier), Black-naped oriole (Oriolus 
chinensis), Asian glossy starling (Aplonis panayensis) and White-throated kingfisher (Halcyon 
gularis).

15.	 This report described the mitigation measures to overcome potential threats to the current habitat 
especially concentrates on protection of the flora and fauna species in this area as well as measures 
to encourage return of the important fauna species from the neighbouring forest reserves.
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INTRODUCTION

Valencia is Gamuda Land’s flagship boutique development. It is Malaysia’s sole residential development 
that offers a private residents-only golf course and clubhouse in a luxurious resort-style setting which 
is located at Sungai Buloh and neighbouring the Bukit Lagong Forest Reserve. Built on a sprawling 280 
acres of gentle flat terrain with elevation between 10 and 94 m, this gated lifestyle resort houses a 
variety of bungalows, semi-Ds, terraces, town villas and SOHO residences. Capitalising on the 9-hole 
golf course terrain, the homes at Valencia nestle amidst lush foliage, picturesque lakes and green 
fairways. Over the years, Valencia has become one of the Klang Valley’s most sought-after properties, 
growing in value as an exclusive gated community with a high-quality lifestyle.

There is no baseline assessment of flora and fauna conducted prior to the commencement of the 
Valencia development. There is also no full list and detailed information of plant species planted in 
this area. Therefore, the aim of this consultancy is to conduct a biodiversity assessment based on the 
scope of study listed below.

SCOPE OF STUDY

The main scope of the study is to assess the current status of flora and fauna on-site and its ecological 
aspect of the Valencia site to serve as an exemplar sustaining biodiversity of the local landscape. The 
aims of the study are as follows:
a)	 To carry out a biodiversity assessment in order to assess the current status of the flora and fauna 

(namely mammals, birds, reptiles and amphibians);
b)	 To provide a checklist of flora and fauna (namely mammals, birds, reptiles and amphibians);
c)	 To identify the threats to the current habitat; and
d)	 To propose recommendation on mitigation to enhance wildlife population and minimize human-

wildlife conflict

STUDY AREA

The study area covers only the 9-hole golf course terrain (excluding the access roads to the houses) of 
Valencia as highlighted in red line in Figure 1.

METHODOLOGY

The proposed biodiversity assessment consists of two main components, namely the field assessment 
of flora and fauna studies of the project site and the data review as well as assessment. 

Flora Survey
1.	 The survey team has conducted a 20-day survey in the field from 3–30 April 2019. There were four 

members in the team with one leader and three field assistants. The team enumerated all trees of 
10 cm diameter at breast height (DBH) and above in the study area. 

2.	 The team leader would examine the leaves, tree bark and other field diagnostic characters to 
determine the species. The collected leaf samples (vouchers) were provisionally identified in the 
field and were then taken back to the FRIM’s herbarium for authentication either through literature 
or by comparison with authenticated specimens. The vouchers will be kept in the herbarium for 
later reference if required for each species enumerated.
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Figure 1. Proposed biodiversity assessment study area for Valencia.

3.	 Each selected individual tree, the following attributes will be included 
a)	 Species;
b)	 Size (diameter and estimated height);
c)	 Each selected individual tree will be tagged with a pre-numbered of aluminum tag; and
d)	 Photographic evidence – trunk with tag number and a crown shot where possible will be 

contained in an external hard disk.

4.	 Other trees less than 10 cm DBH, shrubs, herbaceous, ferns and non-woody species such as 
bamboo and rattan will also be recorded. Any species of particular interest (i.e., rare, protected or 
of economic value) will be noted and included in this report. All these individuals however will not 
be tagged in the study area.

5.	 The location of the trees will be tabulated according to the nearest reference sampling points. 
The sampling points will be georeferenced on Google map with the GPS location for every 
approximately 20 m intervals.

Fauna Survey
1.	 In this assessment, the focus was given to 3 taxon groups namely mammals, avifauna and 

herpetofauna.

2.	 The survey team has conducted 3 surveys on 6–10, 27–31 May and 11–14 June 2019.

3.	 Line transect method was adopted during these surveys. At least 4 line transects were setup during 
respective sampling session. Active trappings and direct observations were carried out to gather 
information of fauna at this area. 

4.	 During respective sampling session, a total of 100 traps comprising 50 collapsible cage traps (17 
cm ´ 8 cm ´ 8 cm) and 50 Sherman traps (14 cm ´ 5 cm ´ 5 cm) were placed alternately baited with 
oil palms and bananas to capture non-volant mammals. These traps were checked twice a day at 
0900 hours and 1400 hours. 
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5.	 A total of two harp traps were used to capture insectivorous bats. Ten mist nets were used to 
capture frugivorous bats at night and birds during the day. These traps and nets were placed for 
three consecutive nights. Moreover, active search was carried out at a minimum of two hours at 
night started at 2030 hours until 2230 hours for two nights. 

6.	 Each animal trapped and/or caught were transferred to a cloth bag before being measured, 
identified, photographed and released. Binoculars were used for direct observation on birds and 
additional equipment like bat detector was used to identify and locate insectivorous bats.

RESULTS

Flora Survey

A)	 Species diversity

Tagged tree species
This survey enumerated 151 tree species of 36 families from 4743 trees tagged and marked at the 
study area. The full list of species enumerated from the study area was given in Appendix 1. These 
included 89 native species and 62 non-native species (Table 1) planted in the study area since 2003. 
The native species is defined here as species occurring naturally in Malaysia. Endemic plants are 
native species and restricted to a specified area. Introduced species are non-native species that do not 
spread and reproduce naturally in Malaysia. Naturalized plants are non-native species but have been 
introduced either accidentally or intentionally. They have become established in our environment and 
now spreading and reproducing naturally. They are usually found at the open wasteland and belukar. 
They are often weedy species and may become invasive, and tends to spread to a degree believed to 
cause damage to the environment, economy or human health.

There were two species of gymnosperms (i.e., Agathis borneenis or locally known as Damar minyak; 
family Araucariaceae and Gnetum gnemon or Belinjau; Gnetaceae), 135 dicots and 14 monocot species 
enumerated in the study area (Table 1). Among the native plants found on-site, only six dicot tree 
species are found naturally there, i.e. they occur mainly as secondary species. All these are common 
secondary forest or belukar species usually associated with very disturbed sites. These include Bridelia 
tomentosa (Kenidai; Phyllanthaceae), Ficus fistulosa, F. hispida (Ara; Moraceae), Macaranga gigantea 
(Mahang gajah; Euphorbiaceae), M. tanarius (Mahang) and Vitex pinnata (Leban; Labiatae). Of these 
Ficus fistulosa, F. hispida, Macaranga tanarius and Vitex pinnata are most often encountered in the 
study site. 

There were also 83 native species planted in the study site comprising two gymnosperms, 79 dicots and 
2 monocots (Table 1). These trees have been introduced in the area for landscaping purposes. The  most 
commonly planted tree families were Dipterocarpaceae (16 species with one hyper-endemic species, 
Hopea subalata or Merawan kanching; Figure 2), followed by Leguminosae (8 species) and Myrtaceae 
(8 species). Of these, Hopea odorata (Dipterocarpaceae) was the most commonly planted native tree 
species. Other commonly planted tree species included the following in order of their abundance: 
Syzygium polyanthum (Salam; Myrtaceae), Syzygium grande (Kelat jambu; Myrtaceae), Ficus benjamina 
(Waringin; Moraceae), Agathis borneensis (Damar minyak; Araucariaceae), Melaleuca cajuputi 
(Gelam; Myrtaceae), Alstonia angustiloba (Pulai; Apocynaceae), Syzygium myrtifolium (Kelat paya; 
Myrtaceae), Sandoricum koetjape (Sentol; Meliaceae), Elateriospermum tapos (Perah; Euphorbiaceae), 
Sterculia parvifolia (Kelumpang; Malvaceae), Intsia palembanica (Merbau; Leguminosae; Figure 15), 
Pometia pinnata (Kasai; Sapindaceae), Shorea sumatrana (Sengkawan; Dipterocarpaceae), Syzygium 
antisepticum (Kelat gelam or Gelam tikus; Myrtaceae), Dyera costulata (Jelutong; Apocynaceae), 
Elaeocarpus grandiflorus (Mendong; Elaeocarpaceae), Dillenia indica (Simpoh; Dilleniaceae), 
Dipterocarpus oblongifolius (Keruing neram; Dipterocarpaceae) and Cyrtophyllum fragrans ([Syn.: 
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Figure 2. Hopea subalata or Merawan Kanching (Dipterocarpaceae)  is a very rare and hyper-endemic 
species known only in Peninsular Malaysia. It is a Critically Endangered (CR) species given its rarity in 
distribution. There are 13 trees of this rare dipterocarp found in Hole No. 9, Lorong Taman Hole 9 and 
Jalan Garden Precinct areas of Valencia.
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Fagraea fragrans] Tembusu or Tembusu padang; Gentianaceae). Nephelium lappaceum (Rambutan; 
Sapindaceae), a widely cultivated native species was planted in the study area. 

There were 62 non-native plant species enumerated in the study area comprising 50 dicots and 12 
monocots. Most of them are planted into the area. However, four species among these have naturalized 
into the site (including Acacia mangium or Akasia daun lebar [Leguminosae], Paraserianthes falcataria 
or Batai [Leguminosae; Figure 7], Senna spectabilis or Yellow shower [Leguminosae] and Spathodea 
campanulata or Pancut-pancut [Bignoniaceae]), i.e. they were not intentionally planted but they 
occurred as weedy plants. These plants have their origin outside Malaysia but have now naturalised 
in the country.  Both Cecropia palmata and C. peltata (Trumpet tree; Urticaceae) are the invasive tree 
species found in the area and the plants of these two invasive species need to be removed from the 
study area. The planted non-native species include many introduced species (i.e., 42 species dicots), 
10 palm species and a common screw pine tree, Pandanus utilis (Pandanaceae). However, Artocarpus 
altilis (Sukun; Moraceae), Durio zibethinus (Durian; Malvaceae) and Cocos nucifera (Kelapa; Palmae) 
were the three cultivated non-native species planted there. The most commonly planted tree in the 
site was Erythrophleum suaveolens (Ordeal tree; Leguminosae), followed by Khaya senegalensis 
(Khaya, Africa cedar; Meliaceae), Andira inermis (Cabbage tree; Leguminosae), Tabebuia rosea (Pink 
tecoma; Bignoniaceae) and Samanea saman (Rain tree; Leguminosae; Figure 8). 

Table 1. Summary of tree species tagged and enumerated in study area.

Number 
of 

Family

Number of Species Total*
Native Non-native

89 62
Category of Planted Tree Category of Planted  Tree

Indigenous Endemic Cultivated Naturalized Introduced Cultivated Invasive
36 87 1 1 4 53 3 2 151

Gymnosperms = 2; Angiosperms (149): Dicots = 135, Monocots = 14
Note: *Based on 4743 stems of tree with 10 cm DBH and above in the study area.

Observed vascular plants
In addition to this, the survey team also enumerated 229 species vascular plants (i.e., ferns and 
lycophytes, epiphytes, climbers, herbaceous, shrubs and trees below 10 cm DBH) of 84 families from 
546 plants observed and identified in Valencia including the study area. The full list of the observed 
species enumerated was given in Appendix 2. These included 96 native species and 133 non-native 
species planted in Valencia including the study area (Table 2). There were 28 species ferns and 
lycophytes, five species gymnosperms, 123 dicots and 73 monocot species enumerated in this site. 
Among the native vascular plants found on-site, 26 ferns and lycophytes species and six common dicot 
secondary forest or belukar species are found to occur naturally there. These belukar species including 
Bridelia tomentosa (Kenidai; Phyllanthaceae), Ficus fistulosa, F. hispida (Ara; Moraceae), Macaranga 
gigantea (Mahang gajah; Euphorbiaceae), M. tanarius (Mahang) and Vitex pinnata (Leban; Labiatae). 
There were 60 native vascular plants species planted in the site comprising two gymnosperms (Agathis 
borneensis [Damar minyak; Araucariaceae] and Podocarpus rumphii [Jati laut; Podocarpaceae]), 45 
dicots and 13 monocots plant species. Seventeen observed dicot tree species were not found in the 
list of tagged tree species (Appendix 2). Among those prominent tree species observed in the site 
include Aquilaria malaccensis (Karas; Thymelaeaceae; Figure 3), Calophyllum inophyllum (Bintangor; 
Calophyllaceae), Gymnostoma sumatranum (Rhu bukit; Casuarinaceae), Garcinia hombroniana 
(Beruas; Guttiferae), Endospermum diadenum (Sesenduk; Euphorbiaceae), Garcinia atroviridis (Asam 
gelugor; Guttiferae), Ardisia elliptica (Mata pelanduk; Primulaceae), Cynometra cauliflora (Nam-nam; 
Leguminosae) and Litsea sp. 1 (Medang; Lauraceae). Native species of monocot including Caryota 
mitis (Fishtail palm; Palmae), Cyrtostachys renda (Pinang rajah; Palmae) and Pinanga disticha (Cane 
palm; Palmae) were observed at the site. Four cultivated native species (three dicots and one monocot 
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Figure 3. Aquilaria malaccensis or Karas (Thymelaeaceae) is a slow-growing forest tree which produces 
one the most valuable forest products in Malaysia and is becoming rare in the wild. It is the source 
of a highly valuable fragrant resin known as Gaharu which has been used as incense for thousands of 
years and is renowned for its various medicinal properties. This is one of the six stems recorded in Jalan 
South Golf Precinct area at Valencia.
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species), namely Nephelium lappaceum (Rambutan; Sapindaceae), Dimocarpus longan ssp. malesianus 
(Mata Kucing; Sapindaceae), Murraya paniculata (Kemuning; Rutaceae) and Etlingera elatior (Torch 
ginger; Zingiberaceae) were observed at the area.

There were 133 non-native vascular plant species enumerated in the site comprising two ferns and 
lycophytes species, three gymnosperms species, 68 dicots and 58 monocots species and two cultivars 
(namely, Aglaonema hybrid; Araceae and Citrus × aurantium var. sinensis or Bitter orange; Rutaceae). 
Most of these species were planted into the site. Among these, one fern and lycophyte and 13 dicots 
species have become naturalised or the site. There were 107 non-native vascular plants comprising one 
fern and lycophyte, three gymnosperms, 49 dicots and 54 monocots species that were introduced to the 
site for landscaping purposes. Ten cultivated vascular plants comprising six dicots and four monocots 
species that were planted in the site. These include Durio zibethinus (Durian; Malvaceae), Garcinia 
mangostana (Manggis, Guttiferae), Artocarpus altilis (Sukun, Moraceae), Artocarpus heterophyllus 
(Nangka, Moraceae), Moringa oleifera (Moringa; Moringaceae), Psidium guajava (Jambu batu; 
Myrtaceae), Alocasia macrorrhizos (Giant taro; Araceae), Ananas comosus (Nanas; Bromeliaceae), 
Saccharum officinarum (Tebu; Gramineae) and Cocos nucifera (kelapa; Palmae).

Table 2. Summary of  observed vascular plants observed in Valencia including study area.

Number 
of 

Family

Number of Species Total*
Native Non-native

96 133
Category of Planted Vascular Plants Category of Planted Vascular Plants

Indigenous Cultivated Naturalized Introduced Cultivated Cultivar
84 92 4 14 107 10 2 229

Ferns & Lycophytes = 28; Gymnosperms = 5; Angiosperms (196): Dicots = 123, Monocots = 73
Note: *Based on 546 individuals’ vascular plants (i.e., ferns and lycophytes, epiphytes, climbers, herbaceous, shrubs and 
trees below 10 cm DBH) observed and identified in Valencia including the study area.

Percentage of planted native flora
The tagged native tree species planted in the study area was 58.9%, while the observed native vascular 
plants planted in Valencia including the study area was 41.9% (Table 3). Based on the results from 
current survey, the flora of Valencia consist of 345 species of 95 families which is comprising 28 species 
of ferns and lycophytes, six species of gymnosperms, 229 dicots and 82 monocots species planted in 
the area. There are 168 native vascular plant species of 65 families and 177 non-native vascular plant 
species of 60 families recorded in the site. Therefore, the percentage of the native flora planted in 
Valencia including the study area was 48.7% (Table 3).

Table 3. Summary of flora in study area based on tagged tree species and observed vascular plants*.

Type of Study Native Species Non-native Species Total 
Family

Total
Species

Percentage (%) 
of Native Species 

Planted
Family Species Family Species

Tagged Tree Species 31 89 22 62 36 151 58.9
Observed Vascular Plants* 53 96 52 133 84 229 41.9
Flora of Valencia including 
the Study Area

65 168 60 177 95 345 48.7

Note: *Consist of Ferns & Lycophytes = 28 species; Gymnosperms = 6 species; Angiosperms (311 species): Dicots = 229 
species, Monocots = 82 species.
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Endemic plants
There is very low endemism recorded at the study area, only one endemic species was enumerated 
(Table 4). Hopea subalata (Merawan kanching, Giam kanching; Figure 2) of Dipterocarpaceae is a 
hyper-endemic species known only in Peninsular Malaysia (Ashton 1982; Ashton & Appanah 2004). It 
is very rare and known to occur only in Kanching Forest Reserve (Compartments 2 and 14), Selangor 
(Ashton 1982; Chua et al. 2004). Its timber, widely known is giam, is not harvested. The species is 
found on undulating land up to 140 m above sea level. It has preference for low ridges and gentle hill 
slopes but is also found along stream banks. It grows on granite-derived soils (Ashton 1982). 

Table 4. Peninsular Malaysian endemic species in the study area.

Family Species Number Tree No. Distribution Range
Dipterocarpaceae Hopea subalata 13 2998, 3958, 3961, 3964, 

3972, 3981, 3986, 3990, 
4295, 4296, 4312, 4314, 
4316

Only in Kanching Forest 
Reserve, Selangor, 
Peninsular Malaysia

Species of conservation importance
Based on the Malaysian Plant Red List on Peninsular Malaysian Dipterocarpaceae (Chua et al. 2010), 
Flora of Peninsular Malaysia Ferns and Lycophytes Series (Parris et al. 2010, 2013, in press) and Flora 
of Peninsular Malaysia Seed Plants Series (Kiew et al. 2010, 2011, 2012, 2013, 2015, 2017, 2018), 
this survey enumerated 27 tree species of seven families or 17.9% of the 151 tagged tree species 
in the study area have evaluated conservation status (Table 5). Among these, there were six species 
enumerated in the study area that fall into the threatened category: one species (Hopea subalata) was 
categorised as Critically Endangered (CR) and five species (Dipterocarpus chartaceus, Dipterocarpus 
kerrii, Hopea mengarawan, Hopea odorata and Shorea materialis) as Vulnerable (VU). There six species 
were listed in the Near Threatened (NT) category, viz. Agathis borneensis, Dryobalanops aromatica 
(Figure 4), Elaeocarpus grandifloras, Hopea griffithii, Shorea roxburghii and Shorea sumatrana. The 
other 15 species were categorised as Least Concern (LC) under the Malaysian Plant Red List.

The populations of Hopea subalata are sited very close to the capital city and it is easily accessible to 
this populations. The populations are threatened by infrastructure development, such as road widening 
and improvement. Its population size is very small (Chua et al. 2004) and they are likely to suffer 
from genetic and environment stochasticities if measures are not taken to halt the land use change in 
adjacent forest areas. One of the site within compartment is now gazetted as High Conservation Value 
Forest (HCVF). 

During this survey, 13 individuals of this species with diameter range from 8–22 cm were enumerated 
in the study area (Table 5 & Appendix 1). This population was located at the Hole No. 9, Lorong Taman 
Hole 9 and Jalan Garden Precinct areas. It could become one of the ex situ collections of this species 
in Selangor (Table 4 & Appendix 3). The ex situ collection of this species in FRIM is represented by five 
trees in the Dipterocarp Arboretum. The largest tree has a diameter of 51 cm recorded in 2011.

Table 5. Tagged tree species listed in the Malaysian Plant Red List.

Family Botanical Name Common Name Number of 
Stems

IUCN
Status

Dipterocarpaceae Hopea subalata Merawan kanching, Giam 
kanching

13 CR

Dipterocarpaceae Dipterocarpus chartaceus Keruing kertas 9 VU
Dipterocarpaceae Dipterocarpus kerrii Keruing gondol 11 VU
Dipterocarpaceae Hopea mengarawan Merawan penak 1 VU
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Figure 4. Dryobalanops aromatica or Kapur (Dipterocarpaceae) is one of several tree species known 
to exhibit a behaviour called crown shyness, in which the crowns of fully stocked trees do not touch 
each other, forming a canopy with channel-like gaps. It is a Vulnerable (VU) species and six stems with 
13–22 cm DBH recorded in Hole No. 1 (Tree Nos. 20, 23 & 31) and Hole No. 8 (Tree Nos. 3225, 3244 & 
3248) areas in Valencia. 
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Family Botanical Name Common Name Number of 
Stems

IUCN
Status

Dipterocarpaceae Hopea odorata Cengal pasir, Merawan 
siput jantan

399 VU

Dipterocarpaceae Shorea materialis Balau pasir 35 VU
Araucariaceae Agathis borneensis Damar minyak 204 NT
Dipterocarpaceae Dryobalanops aromatica Kapur 6 NT
Dipterocarpaceae Hopea griffithii Merawan jantan 4 NT
Dipterocarpaceae Shorea roxburghii Temak 3 NT
Dipterocarpaceae Shorea sumatrana Sengkawan 85 NT
Elaeocarpaceae Elaeocarpus grandiflorus Mendong 71 NT
Apocynaceae Alstonia angustiloba Pulai, Common pulai 141 LC
Apocynaceae Alstonia scholaris Pulai, Indian pulai 15 LC
Apocynaceae Dyera costulata Jelutong 73 LC
Casuarinaceae Casuarina equisetifolia Common Rhu, Ru, 

Horsetail tree
7 LC

Dipterocarpaceae Dipterocarpus cornutus Keruing gombang 15 LC
Dipterocarpaceae Dipterocarpus oblongifolius Keruing neram 55 LC
Dipterocarpaceae Dryobalanops oblongifolia 

subsp. occidentalis 
Keladan 53 LC

Dipterocarpaceae Hopea dryobalanoides Mata kuching hitam 1 LC
Dipterocarpaceae Shorea glauca Damar laut daun besar 3 LC
Dipterocarpaceae Shorea leprosula Meranti tembaga 33 LC
Elaeocarpaceae Elaeocarpus mastersii Mendong 14 LC
Meliaceae Chukrasia tabularis Surian batu 6 LC
Meliaceae Sandoricum koetjape Sentol 123 LC
Sapindaceae Nephelium lappaceum Rambutan 2 LC
Sapindaceae Pometia pinnata Kasai, Kasai daun besar 90 LC

There were 19 observed vascular plants species in Valencia including the study area that have evaluated 
conservation status in Malaysia Plant Red List (Table 6). Aquilaria malaccensis was the only species that 
fall into the threatened category of Vulnerable (VU), while Podocarpus rumphii was categorised as 
Near Threatened (NT). The other 17 species, mostly ferns and lycophytes, were listed as Least Concern 
(LC).

Aquilaria malaccensis, commonly known as Karas (Figure 3), a primary and secondary forests most well-
known Gaharu producing species currently listed in IUCN Red List of Threatened Plants (IUCN 2019) as 
well as listing in the Appendix II of CITES (the Convention on International Trade in Endangered Species 
of Wild Fauna and Flora; CITES 2019). Being listed in the Appendix II means all commonly traded parts 
and derivatives of this species are regulated by the Convention and require CITES permits. The main 
aim of listing the species in CITES is to ensure that the Gaharu exported was harvested legally and in 
a manner not detrimental to the survival of the species. In Malaysia, INTESA (2008) is to control the 
international trade of species listed under CITES and to ensure Malaysia’s compliance towards CITES 
obligation. 
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Figure 5. This 25 m tall with 80 cm diameter of Alstonia angustiloba (Pulai) is one of big indigenous 
tree located in Hole No. 1 area.
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Table 6. Observed vascular plants listed in the the Malaysian Plant Red List.

Group Family Botanical Name Common Name IUCN
Status

Angiosperms-Dicots Thymelaeaceae Aquilaria malaccensis Karas VU
Gymnosperms Podocarpaceae Podocarpus rumphii Jati laut, Sandu NT
Ferns & Lycophytes Blechnaceae Blechnopsis orientalis Centipede fern, Paku 

lipan
LC

Ferns & Lycophytes Blechnaceae Stenochlaena palustris Paku miding LC
Ferns & Lycophytes Davalliaceae             Davallia denticulata var. 

denticulata
Paku tertutup, Rabbit’s 
foot fern

LC

Ferns & Lycophytes Lygodiaceae Lygodium circinnatum Akar sidin besar, Ribu-
ribu bukit

LC

Ferns & Lycophytes Lygodiaceae Lygodium flexuosum Pokok ribu-ribu gajah LC
Ferns & Lycophytes Lygodiaceae Lygodium microphyllum Akar sidin kecil, Ribu-

ribu kecil
LC

Ferns & Lycophytes Nephrolepidaceae Nephrolepis biserrata Paku uban, Paku larut, 
Sword fern

LC

Ferns & Lycophytes Nephrolepidaceae Nephrolepis davallioides Nil LC
Ferns & Lycophytes Parkeriaceae Acrostichum aureum Piai raya, paku laut, 

Leather fern
LC

Ferns & Lycophytes Parkeriaceae Ceratopteris thalictroides Sayur kodok, Paku 
roman, Water sprite

LC

Ferns & Lycophytes Polypodiaceae Drynaria sparsisora Nil LC
Ferns & Lycophytes Polypodiaceae Microsorum punctatum Nil LC
Ferns & Lycophytes Polypodiaceae Microsorum scolopendria Paku wangi LC
Ferns & Lycophytes Polypodiaceae Platycerium coronarium Paku langsuyar LC
Ferns & Lycophytes Polypodiaceae Pyrrosia lanceolata Nil LC
Ferns & Lycophytes Polypodiaceae Pyrrosia longifolia Nil LC
Ferns & Lycophytes Polypodiaceae Pyrrosia piloselloides Sisek naga LC

B)	 Tree numbers and sizes
The survey team enumerated 4743 stems in the study area following the criteria mentioned in the 
methodology of flora survey. The full enumeration list of stems surveyed with their GPS (Global 
Positioning System) locations in the study site is provided in Appendix 3. The locations of these trees 
were marked up on Google maps were shown in Appendix 4. The most common planted species was 
Hopea odorata. The other common species with more than 100 stems are as listed in Table 7. Among 
the dominant planted native species were Syzygium polyanthum var. polyanthum, Syzygium grande, 
Ficus benjamina (Figure 6), Agathis borneensis, Melaleuca cajuputi, Alstonia angustiloba (Figure 5), 
Syzygium myrtifolium, Sandoricum koetjape, Elateriospermum tapos and Sterculia parvifolia.

Table 7. The most common species (with more than 100 stems) enumerated in the study site.

Family Botanical Name Common Name Number of 
Stems

Origin

Dipterocarpaceae Hopea odorata Cengal pasir, 
merawan siput 
jantan

399 Native-Indigenous

Myrtaceae Syzygium polyanthum var. 
polyanthum

Salam, Serah kayu 275 Native-Indigenous
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Figure 6. Ficus benjamina or Waringin (Moraceae) is a common strangler fig. It is a graceful evergreen 
and fast-growing tree with cascades of fine-leaved foliage and slender drooping twigs. The elegant 
leaves and attractive weeping habit make it a popular subject for hedging or topiary as well as a 
favourite for bonsai. The attractive globose fruits ripen yellow orange to red then purplish black are 
eaten and dispersed by birds. There are 211 stems of this species recorded in Hole Nos. 2–9, Jalan 
Garden Precinct, Jalan South Golf Precinct and club house areas at Valencia.
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Family Botanical Name Common Name Number of 
Stems

Origin

Myrtaceae Syzygium grande Kelat jambu, Kelat 
jambu laut

241 Native-Indigenous

Leguminosae Erythrophleum suaveolens Ordeal tree 234 Non-native-Introduced
Moraceae Ficus benjamina Jejawi, Waringin, 

Beringin
211 Native-Indigenous

Araucariaceae Agathis borneensis Damar minyak 204 Native-Indigenous
Meliaceae Khaya senegalensis Khaya, Africa cedar 175 Non-native-Introduced
Leguminosae Andira inermis Cabbage tree, 

Brown heart
162 Non-native-Introduced

Myrtaceae Melaleuca cajuputi Gelam, Kayu putih 158 Native-Indigenous
Apocynaceae Alstonia angustiloba Pulai, Common 

pulai
141 Native-Indigenous

Myrtaceae Syzygium myrtifolium Kelat paya 135 Native-Indigenous
Meliaceae Sandoricum koetjape Sentol 123 Native-Indigenous
Euphorbiaceae Elateriospermum tapos Perah 116 Native-Indigenous
Malvaceae Sterculia parvifolia Kelumpang 108 Native-Indigenous

The family of Dipterocarpaceae is an iconic tree that constitute the backbone of the Indo-Malayan 
rainforests. The population of dipterocarps enumerated in the study area comprising 726 stems of 16 
species of this family (Table 8). About 10% of the species recorded in Peninsular Malaysia were planted 
in this study area. 

Table 8. List of 726 dipterocarp trees and its conservation status

Botanical Name Common Name Number of 
Stems

IUCN
Status

Hopea odorata Cengal pasir, Merawan siput 
jantan

399 VU

Shorea sumatrana Sengkawan 85 NT
Dipterocarpus oblongifolius Keruing neram 55 LC
Dryobalanops oblongifolia ssp. occidentalis Keladan 53 LC
Shorea materialis Balau pasir 35 VU
Shorea leprosula Meranti tembaga 33 LC
Dipterocarpus cornutus Keruing gombang 15 LC
Hopea subalata Merawan kanching 13 CR
Dipterocarpus kerrii Keruing gondol 11 VU
Dipterocarpus chartaceus Keruing kertas 9 VU
Dryobalanops aromatica Kapur 6 NT
Hopea griffithii Merawan jantan 4 NT
Shorea glauca Damar laut daun besar 3 LC
Shorea roxburghii Temak, Meranti temak nipis 3 NT
Hopea dryobalanoides Mata kuching hitam 1 LC
Hopea mengarawan Merawan penak 1 VU

We have also analysed the diameter class distribution from the site. This was provided in Table 9. 
379 stems were classed into 5 cm interval diameter class. Most enumerated trees were below 25 cm 
diameter (2849 stems or 60.1% of the trees enumerated). Larger trees with diameter above 60 cm 
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comprised of 127 stems of 19 species in nine families as listed in Table 10 and Appendix 3. The common 
species included Khaya senegalensis (Khaya of Meliaceae; 51 stems with 60–92 cm diameter) and 
Alstonia angustiloba (Pulai of Apocynaceae; 24 stems with 61–80 cm diameter; Figure 5). The larger 
trees with more than 80 cm diameter include Paraserianthes falcataria (Batai of Leguminosae; 102 
cm DBH, tree no. 4430; Figure 7), Khaya senegalensis (Khaya of Meliaceae; 80–92 cm DBH, tree nos. 
3553, 4414, 4432, 4437 & 4438), Peltophorum pterocarpum (Jemerlang or batai laut of Leguminosae; 
89–90 cm DBH, tree nos. 3632 & 4322; Figure 9), Ficus benjamina (Waringin of Moraceae; 88 cm 
DBH, tree no. 4444; Figure 6), Samanea saman (Hujan-hujan of Legumonosae; 81 cm DBH, tree no. 
4006; Figure 8), Alstonia angustiloba (Pulai of Apocynaceae; 80 cm DBH, tree no. 366) and Sterculia 
parviflora (Kelumpang of Malvaceae; 80 cm DBH, tree no. 386) (see Table 10 & Appendix 3).

Table 9. Diameter class distribution from the enumeration.

Diameter Class (cm) Number
5–10 379

10.1–15 809
15.1–20 858
20.1–25 803
25.1–30 577

>30 1317
TOTAL 4743

Table 10. Larger trees with diameter 60 cm and above from the enumeration.

Tree No. Botanical Name Family DBH 
(cm)

Estimated 
Height (m)

4430 Paraserianthes falcataria Leguminosae 102 13
4432 Khaya senegalensis Meliaceae 92 13
4438 Khaya senegalensis Meliaceae 92 13
4322 Peltophorum pterocarpum Leguminosae 90 15
3632 Peltophorum pterocarpum Leguminosae 89 12
4444 Ficus benjamina Moraceae 88 7
4414 Khaya senegalensis Meliaceae 85 12
4437 Khaya senegalensis Meliaceae 82 10
4006 Samanea saman Leguminosae 81 8
366 Alstonia angustiloba Apocynaceae 80 25
386 Sterculia parviflora Malvaceae 80 20

3553 Khaya senegalensis Meliaceae 80 13
4680 Khaya senegalensis Meliaceae 79 10
2148 Sandoricum koetjape Meliaceae 78 10
864 Alstonia angustiloba Apocynaceae 77 12

1691 Elateriospermum tapos Euphorbiaceae 77 8
2090 Khaya senegalensis Meliaceae 77 14
1781 Hopea odorata Dipterocarpaceae 76 11
484 Khaya senegalensis Meliaceae 75 15
703 Khaya senegalensis Meliaceae 75 10

1962 Erythrophleum suaveolens Leguminosae 75 13
2173 Khaya senegalensis Meliaceae 75 11
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Figure 7. Paraserianthes falcataria (Batai) is one of the non-native (naturalized) tree species found in 
Hole No. 9 area.



VALENCIA BIODIVERSITY ASSESSMENT REPORT (2019)

20

Figure 8. This big Samanea saman (Hujan-hujan or Rain tree) tree with 81 cm diameter is one of non-
native (introduced) trees in the area. There are 39 trees of this species in Valencia with the diameter 
more than 30 cm and above.
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Figure 9. Peltophorum pterocarpum (Jemerlang, batai laut, Yellow Flame) is a popular native fast-
growing tree with a luxuriant spreading crown of glossy fern-like foliage and a profusion of showy 
golden yellow flowers in large upright cluster projecting above the leaves like candelabras. The showy 
golden yellow flowers are held in large terminal clusters projecting above the feathery leaves like 
candelabras, followed by masses of copper-red pods.
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Tree No. Botanical Name Family DBH 
(cm)

Estimated 
Height (m)

2192 Erythrophleum suaveolens Leguminosae 75 8
4663 Khaya senegalensis Meliaceae 75 10
579 Khaya senegalensis Meliaceae 74 12
705 Khaya senegalensis Meliaceae 74 10

2091 Ficus macrocarpa Moraceae 74 8
241 Khaya senegalensis Meliaceae 73 20
426 Khaya senegalensis Meliaceae 73 20

2578 Erythrophleum suaveolens Leguminosae 73 13
527 Alstonia angustiloba Apocynaceae 72 10
552 Khaya senegalensis Meliaceae 72 12
955 Alstonia angustiloba Apocynaceae 72 18

1303 Ficus benjamina Moraceae 72 6
2037 Sandoricum koetjape Meliaceae 72 7
3679 Sterculia parvifolia Malvaceae 72 10
4415 Khaya senegalensis Meliaceae 72 12
1260 Alstonia angustiloba Apocynaceae 71 10
3543 Alstonia angustiloba Apocynaceae 71 10
3647 Peltophorum pterocarpum Leguminosae 71 7
240 Khaya senegalensis Meliaceae 70 21

3533 Alstonia angustiloba Apocynaceae 70 12
4463 Alstonia angustiloba Apocynaceae 70 12
1905 Erythrophleum suaveolens Leguminosae 69 10
2033 Khaya senegalensis Meliaceae 69 12
3786 Erythrophleum suaveolens Leguminosae 69 10
4690 Khaya senegalensis Meliaceae 69 11
483 Khaya senegalensis Meliaceae 68 10

2269 Khaya senegalensis Meliaceae 68 12
4380 Alstonia angustiloba Apocynaceae 68 8
4446 Delonix regia Leguminosae 68 9
4544 Ficus benjamina Moraceae 68 7
4607 Alstonia angustiloba Apocynaceae 68 11

28 Alstonia angustiloba Apocynaceae 67 15
3812 Alstonia angustiloba Apocynaceae 67 14
4695 Ficus benjamina Moraceae 67 8
1333 Erythrophleum suaveolens Leguminosae 66 10
1435 Khaya senegalensis Meliaceae 66 9
1436 Khaya senegalensis Meliaceae 66 9
2279 Khaya senegalensis Meliaceae 66 8
3796 Alstonia angustiloba Apocynaceae 66 12
4660 Spathodea campanulata Bignoniaceae 66 8
291 Alstonia angustiloba Apocynaceae 65 19
424 Sterculia parviflora Malvaceae 65 20
486 Andira inermis Leguminosae 65 16
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Tree No. Botanical Name Family DBH 
(cm)

Estimated 
Height (m)

701 Khaya senegalensis Meliaceae 65 13
718 Khaya senegalensis Meliaceae 65 12

2752 Khaya senegalensis Meliaceae 65 11
2941 Erythrophleum suaveolens Leguminosae 65 13
2990 Samanea saman Leguminosae 65 11
3546 Alstonia angustiloba Apocynaceae 65 12
3933 Khaya senegalensis Meliaceae 65 10
4416 Samanea saman Leguminosae 65 12
4417 Samanea saman Leguminosae 65 12
4452 Tabebuia rosea Bignoniaceae 65 8
350 Erythrophleum suaveolens Leguminosae 64 17
706 Khaya senegalensis Meliaceae 64 12
707 Khaya senegalensis Meliaceae 64 12
717 Khaya senegalensis Meliaceae 64 10

1349 Erythrophleum suaveolens Leguminosae 64 8
2024 Ficus macrocarpa Moraceae 64 9
2032 Khaya senegalensis Meliaceae 64 12
3783 Erythrophleum suaveolens Leguminosae 64 11
4617 Khaya senegalensis Meliaceae 64 11
555 Khaya senegalensis Meliaceae 63 8
557 Khaya senegalensis Meliaceae 63 10
558 Khaya senegalensis Meliaceae 63 10
702 Khaya senegalensis Meliaceae 63 11

2157 Khaya senegalensis Meliaceae 63 12
2293 Alstonia angustiloba Apocynaceae 63 12
3095 Alstonia angustiloba Apocynaceae 63 10
3096 Alstonia angustiloba Apocynaceae 63 10
4619 Khaya senegalensis Meliaceae 63 8
551 Khaya senegalensis Meliaceae 62 12
554 Samanea saman Leguminosae 62 10
956 Alstonia angustiloba Apocynaceae 62 12

1295 Alstonia angustiloba Apocynaceae 62 11
1337 Alstonia angustiloba Apocynaceae 62 12
1376 Pometia pinnata Sapindaceae 62 8
1415 Khaya senegalensis Meliaceae 62 8
2298 Ficus benjamina Moraceae 62 9
2554 Erythrophleum suaveolens Leguminosae 62 10
2988 Samanea saman Leguminosae 62 11
3261 Ficus benjamina Moraceae 62 10
3808 Alstonia angustiloba Apocynaceae 62 13
4469 Khaya senegalensis Meliaceae 62 11
4696 Khaya senegalensis Meliaceae 62 8
1114 Alstonia angustiloba Apocynaceae 61 10
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Tree No. Botanical Name Family DBH 
(cm)

Estimated 
Height (m)

2092 Khaya senegalensis Meliaceae 61 12
3017 Erythrophleum suaveolens Leguminosae 61 10
3125 Alstonia angustiloba Apocynaceae 61 12
3932 Samanea saman Leguminosae 61 8
4528 Khaya senegalensis Meliaceae 61 11
325 Ficus macrocarpa Moraceae 60 17
404 Sterculia parviflora Malvaceae 60 15
591 Khaya senegalensis Meliaceae 60 10
687 Khaya senegalensis Meliaceae 60 10

1914 Erythrophleum suaveolens Leguminosae 60 9
2594 Erythrophleum suaveolens Leguminosae 60 12
3469 Sterculia parvifolia Malvaceae 60 11
4057 Spathodea campanulata Bignoniaceae 60 10
4449 Acacia mangium Leguminosae 60 8
4470 Khaya senegalensis Meliaceae 60 10
4561 Ficus benjamina Moraceae 60 8
4612 Khaya senegalensis Meliaceae 60 12
4656 Khaya senegalensis Meliaceae 60 8
4691 Ficus benjamina Moraceae 60 8

Note: DBH = Diameter at breast height.

The methods of this flora survey with photographic evidence were shown in Appendix 5. The 
photographic evidence of each individual selected with at least two images for each tree contained in 
an external hard disk in Appendix 6.

Fauna Survey

A)	 Species diversity
In total, there are 46 species of fauna species documented at this study area comprising 36 families. Of 
these, a total of 85 individuals were captured during this survey. 

Mammals
A total of seven species in seven families of mammals were recorded based on three surveys 
conducted in the area (Table 11). Of these, the Lesser short-nosed fruit bats (Cynopterus brachyotis; 
Figure 10A) were mostly caught (four individuals), followed by Plantain squirrel (Callosciurus notatus) 
with two individuals captured. Species from four families, namely House rat (Rattus rattus), Common 
treeshrew (Tupaia gliss), Least pipistrelle (Pipistrellus tenuis) and Common palm civet (Paradoxurus 
hermaphroditus; Figure 10B) were caught once during these surveys. Moreover, Long-tailed macaque 
(Macaca fascicularis) was observed during these surveys with at least two individuals. These listed 
species are commonly found at the urban or suburban area due to its diet. For instance, House rat, 
Common treeshrew and Plantain squirrel can easily adapt with human existence and these species are 
known to cause serious problems if the populations are not controlled. 
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Figure 10. A, Lesser Short-nosed Fruit Bat (Cynopterus brachyotis); B, Common Palm Civet (Paradoxurus 
hermaproditus).

Table 11. List of mammals captured and observed in the study area.

No. Family Scientific Name Common Name Number of 
Individuals

IUCN 
Status

1 Cercopithecidae Macaca fascicularis Long-tailed macaque Observation LC
2 Muridae Rattus rattus House rat 1 LC
3 Pteropodidae Cynopterus brachyotis Lesser short-nosed 

fruit bat
4 LC

4 Sciuridae Callosciurus notatus Plantain squirrel 2 LC
5 Tupaiidae Tupaia gliss Common treeshrew 1 LC
6 Vespertilionidae Pipistrellus tenuis Least pipistrelle 1 LC
7 Viverridae Paradoxurus 

hermaphroditus
Common palm civet 1 LC

Number of individuals (Total) 10
Number of families 7
Number of species 7

Birds
For aves, a total of 29 species in 20 families are recorded (Table 12; Figures 11 & 12). Of these, 16 
species were captured such as kingfishers (two species), tailorbird (one species), dove (one species) 
and bulbul (one species). The Oriental magpie robin (Copsychus saularis) was commonly captured with 
13 individuals followed by Yellow-vented bulbul (Pycnonotus goiavier) and Javan myna (Acridotheres 
javanicus) with five individuals captured respectively. Moreover, raptors such as Crested serpent 
eagle (Spilornis cheela) and Japanese sparrowhawk (Accipiter gularis) were observed at these areas. 
Water bird species like herons (three species) and bittern (one species) were commonly observed at 
pond near to Hole No. 9. There were also species like House crow (Corvus splendens) and Asian glossy 
starling (Aplonis panayensis) observed at these areas.  

A B
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Figure 11. A, Blue-eared Kingfisher (Alcedo meninting); B, Purple Heron (Ardea purpurea); C, Oriental-
Magpie Robin (Copsychus saularis); D, Little Spiderhunter (Aracnothera longirostra); E, Black-naped 
Oriole (Oriolus chinensis); F, White-breasted waterhen (Amaurornis phoenicurus); G, Pied triller (Lalage 
nigra); H, Large-Tailed Nightjar (Caprimulgus macrurus).
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Figure 12. A, Javan myna (Acridotheres javanicus); B, Zebra dove (Geopelia striata); C, Black-crowned 
Night Heron (Nycticorax nycticorax); D, Yellow-vented Bulbul (Pycnonotus goiavier); E, White-throated 
Kingfisher (Halcyon gularis); F, Tiger shrike (Lanius tigris); G, Black-naped oriole (Oriolus chinensis); H, 
Asian glossy starling (Aplonis panayensis). 
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Table 12. List of birds captured and observed in the study area.

No. Family Scientific Name Common Name Number of 
Individuals

IUCN
Status

1 Accipitridae Spilornis cheela Crested serpeant 
eagle

Observation LC

2 Accipiter gularis Japanese 
sparrowhawk

Observation LC

3 Alcedinidae Alcedo meninting Blue-eared Kingfisher 1 LC
4 Halcyon gularis White-throated 

Kingfisher
4 LC

5 Ardeidae Ardea purpurea Purple heron Observation LC
6 Ixobrychus cinnamomeus Cinnamon bittern Observation LC
7 Butorides striata Little heron Observation LC
8 Nycticorax nycticorax Black-crowned Night 

Heron
Observation LC

9 Aegithinidae Aegithina tiphia Common iora Observation LC
10 Caprimulgidae Caprimulgus macrurus Large-tailed Nightjar Observation LC
11 Lalage nigra Pied triller 1 LC
12 Cisticolidae Orthotomus ruficeps Ashy tailorbird 1 LC
13 Columbidae Geopelia striata Zebra dove 3 LC
14 Cuculidae Rhinortha chlorophaea Raffles’s malkoha Observation LC
15 Corvidae Corvus splendens House crow Observation LC
16 Hirudinidae Hirudo nrustica House swallow Observation LC
17 Laniidae Lanius tigris Tiger shrike 1 LC
18 Lanius cristatus Brown shrike Observation LC
19 Motacillidae Anthus richardi Richard’s pipit 1 LC
20 Muscicapidae Copsychus saularis Oriental magpie robin 13 LC
21 Nectariniidae Arachnothera longirostra Little spiderhunter 1 LC
22 Anthreptes malacensis Brown-throated 

sunbird
1 LC

23 Oriolidae Oriolus chinensis Black-naped oriole 2 LC
24 Passeridae Passer montanus Eurasian treesparrow Observation LC
25 Pycnonotidae Pycnonotus goiavier Yellow-vented Bulbul 5 LC
26 Rallidae Amaurornis phoenicurus White-breasted wa-

terhen
1 LC

27 Rhipiduridae Rhipidura javanica Pied fantail 2 LC
28 Sturnidae Aplonis panayensis Asian glossy starling 1 LC
29 Acridotheres javanicus Javan myna 5 LC

Number of individuals (Total) 43
Number of families 20
Number of species 29

Herpetofauna
For amphibians and reptiles, a total of 10 species in nine families are recorded (Table 13; Figure 13). Of 
these, 17 individuals of the Common toad (Duttaphrynus melanotictus) were captured, followed by the 
Common green frog (Hylarana erythrea) with seven individuals. In addition to that, common species 
like the Dark-sided chorrus frog (Microhyla heymonsi), Ornate chorrus frog (Microhyla fissipes) and 
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Figure 13. A, Asian common toad (Duttaphrynus melanotictus); B, Common Green Frog (Hylarana 
erythrea); C, Common tree frog (Polypedactes leucomystax); D, Ornate chorrus frog (Microhyla fissipes);  
E, Bengal monitor (Varanus bengalensis); F, Warty House Gecko (Gekko monarchus); G, Yellow-bellied 
watersnake (Hypsiscopus plumbea); H, Red-eared slider (Trachemys scripta elegans).
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Common tree frog (Polypedactes leucomystax) were commonly seen at these areas. The introduced 
species, the Red eared slider (Trachemys scripta elegans) was observed at pond (Hole No. 9). This 
population must be controlled properly before they dominate the entire pond. 

Table 13. List of herpetofauna captured and observed in the study area.

No. Family Scientific Name Common Name Number of 
Individuals

IUCN 
Status

1 Bufonidae Duttaphrynus melanotictus Asian common toad 17 LC
2 Emydidae Trachemys scripta elegans Red-eared slider Observation LC
3 Gekkonidae Gekko monarchus Warty house gecko 1 LC
4 Homalopsidae Hypsiscopus plumbea Yellow-bellied 

watersnake
1 LC

5 Microhylidae Microhyla fissipes Ornate chorrus frog 2 LC
6 Microhyla heymonsi Dark-sided chorrus 

frog
2 LC

7 Ranidae Hylarana erythrea Common green frog 7 LC
8 Rhacophoridae Polypedactes leucomystax Common tree frog 2 LC
9 Varanidae Varanus bengalensis Bengal monitor Observation LC

10 Pythonidae Python reticulatus Reticulated python Observation LC
Number of individuals (Total) 32

Number of families 9
Number of species 10

B)	 Wildlife hotspots
Based on the current three surveys, there were at least three areas that can be considered as wildlife 
hotspots in the study area (Figure 14), namely:

Hole No. 9 - Ponds
These ponds serve as the habitat for two species of water birds namely Black crowned night heron 
(Nycticorax nycticorax) and Purple heron (Ardea purpurea). 

Hole No. 6  
At this area, four species of birds were usually observed, namely the Zebra dove (Geopelia striata), 
Richard’s pipit (Anthus richardi), Pied fantail (Rhipidura javanica) and White-breasted waterhen 
(Amaurornis phoenicurus). 

Hole No. 8
At this area, there are few individuals of Sentol (Sandoricum koetjape) trees. During the third survey, 
these trees are fruiting and at least four species of birds were seen at this area, namely Yellow-vented 
bulbul (Pycnonotus goiavier), Black-naped oriole (Oriolus chinensis), Asian glossy starling (Aplonis 
panayensis) and White-throated kingfisher (Halcyon gularis).  
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Figure 14. Proposed locations of wildlife hotspots in the study area.

POTENTIAL THREATS TO THE CURRENT HABITAT

Important Tree Species
Being one of the mega-diversity hotspots in the world, Malaysia is home to thousands of tropical 
plant species, many of which have potential for ornamental trade. It would be appropriate to utilise 
local species in landscaping industry, hence promoting our own species and to ensure the continuity 
of its survivorship. In Malaysia, the most notable timber family, Dipterocarpaceae covered most of 
the pristine lowland forest and play important role in forest ecological balance. This family has been 
introduced to the urban landscape planning and has seen increasingly chosen as candidate of the 
roadside shade plants. In this survey, 16 species of Dipterocarpaceae were found growing within the 
compound of study area in Valencia, which accounted to about 10% of the total species of this family 
in Peninsular Malaysia. Of these, several species are uncommon and have rather narrow distribution 
in Peninsular Malaysia. They are Hopea griffithii (Merawan jantan), H. mengarawan (Merawan penak), 
H. subalata (Merawan kanching), Shorea materialis (Balau pasir), S. roxburghii (Temak or Meranti 
temak nipis) and S. sumatrana (Sengkawan) where all six species are threatened to a certain degree 
in Peninsular Malaysia with reference to Malaysia Plant Red List (Chua et al. 2010). The occurrence of 
hyper-endemic Hopea subalata in Valencia has shed light to successful ex situ planting, adding a new 
locality to the existing species distribution records.

The other noteworthy native timber species include Cyrtophyllum fragrans ([Syn.: Fagraea fragrans] 
Tembusu or Tembusu padang; Gentianaceae), Dyera costulata (Jelutong; Apocynaceae), Intsia 
palembanica (Merbau; Leguminosae; Figure 15), Koompassia excelsa (Tualang; Leguminosae) and 
members of Palaquium and Planchonella (Nyatoh group; Sapotaceae). Merbau and Tualang trees are 
two widely known species that can grow up to emergent height, becoming the icon or landmark at 
where they stood. It was a surprise to find Aquilaria malaccensis (Karas; Thymelaeaceae) trees within 
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Figure 15. Intsia palembanica or Merbau (Leguminosae) is one of the largest trees in the forest, 
reaching 50 m tall with massive buttresses. This magnificent forest tree is an excellent timber which 
is used for housing, heavy construction and boat building. In Valencia, 97 stems of this species with 
diameter 15–30 cm are found at Hole Nos. 3–9 areas.
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the residential area under the personal scrutiny of the house owner. This slow growing, highly sought-
after tree species is famous as source of agarwood or gaharu.

Aside from the cultivated local fruits trees, e.g. durian, mango and rambutan, two other native wild fruit 
trees have been recorded in this survey, which comprise of Sandoricum koetjape (Sentol; Meliaceae) 
and Pometia pinnata (Kasai; Sapindaceae). Valencia could accommodate more varieties of wild fruit 
trees for which Malaysia could offer. It is better to select suitable candidates based on growth habit 
and tree structure that best suit the available space and adapt to the ambient temperature.

Of the many palm trees recorded in the study area, only one belonged to native species, namely 
Saribus rotundifolius (Serdang daun bulat). This is somehow a rather low involvement of local species 
from the palm family. In fact, Malaysia is home to more than 400 native palms.

Comprehensive Records of Individual Plants
To efficiently or systematically manage and maintain a well-adorned landscape, a detailed 
documentation of all planted trees and shrubs is much needed. Valencia has thus, set an excellent 
example of good record keeping by enumerating all trees above 10 cm diameter breast height (DBH) 
and tagged them accordingly for future reference. This initiative was not only facilitating the landscape 
superintendents but also benefit the residents under any circumstances. With this comprehensive 
records/database in hand, plans for pruning are duly scheduled, preferably at least once a year by 
certified arborists, for safety purposes and upkeep of landscape in the study area. A further potential 
landscape improvement can be done through installation of labels or signage of iconic native plant 
species found within the compound of Valencia to educate the residents the important of conservation 
of biodiversity in the study area.

Animals Trespassing Residential Area
There are several species that can be easily adapted to human existence such as House rat (Rattus 
rattus; Figure 16), Reticulated python (Python reticulatus), Wild boar (Sus scrofa), Long-tailed macaque 
(Macaca fascicularis), River toad (Phrynoides asper) and Lesser false vampire (Megaderma spasma). 
These species live or feed on certain species that associated to human settlement. For instance, House 
rat and Long-tailed macaques are feeding on human waste. Occurrence of these species will create a 
conflict among human for shelter and food resources. Wild boars, macaques and rats are scavengers 
especially from large bins. These species will tear up all the plastic that were used to keep all the waste 
outside our house before being collected. Macaques and rats are food sources for snake especially 
pythons. Whenever there is a macaque and rat, python will exist. As in Valencia, these species are 
recorded to exist. 

Overpopulation – Macaques/Crows
During the surveys that were carried out between May and June 2019, only two individuals of Long-
tailed macaques (Macaca fascicularis) were observed. Moreover, there were not many House crows 
(Corvus splendens) in this area. However, these two species can produce threats to the residents when 
the populations grow uncontrollably. This may lead to other problems to the residents such as wastes, 
nuisance and diseases. 
 	
Crowded – Herons/Bitterns at One Pond
At this residential area, there were at least two ponds that prove the existence of water birds such 
as herons and bitterns, namely pond nearby Hole No. 9 and Hole No. 4. If the populations are not 
controlled, it may cause overpopulation in these areas and may impact the residents. 
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Figure 16. House rat (Rattus rattus).

Poisonous/Venomous Snake – Checklist of Malaysian Venomous Snakes
There are at least 26 species of terrestrial snakes, belonging to two families (the elapids and vipers) 
in Malaysia that are venomous. Bites by several species produce extremely serious and potentially 
fatal results in human beings. They include three species of the cobras (Ophiophagus hannah, Naja 
kaouthia and N. sumatrana) and kraits (Bungarus candidus, B. fasciatus and B. flaviceps) of the family 
Elapidae and one species of the viper (Calloselasma rhodostoma) of the family Viperidae. The four 
species of coral snakes (Calliophis bivirgatus, C. gracilis, C. intestinalis and C. maculiceps) among 
the elapids, based on two cases of bites, C. bivirgatus and C. intestinalis are known to cause human 
fatalities. Human mortality associated with the bite of most arboreal vipers (except for the relatively 
toxic Cryptelytrops purpureomaculatus and Tropidolaemus wagleri) are subtle, may be primarily due to 
clinical complication of individual cases during treatment. Little is known of the effects of envenomation 
by most local pit viper species or their potency. At present, no venomous snakes is recorded during the 
survey. However, based on the conversation with several workers at the residential area, species like 
cobra were caught twice.

Catching Wildlife for Foods/Trades – Birds/Pythons
At present, there is no record of such activity been carried out in the study area. However, there is a 
potential of such threat to occur in future.  

Introduction of Invasive Alien Species (IAS)
Invasive Alien Species (IAS) comprise of plants, animals, pathogens and other organisms that are non-
native to an ecosystem that may cause economic or environmental harm or adversely affect human 
health. The list of IAS in Malaysia can be referred in the National Committee Invasive Alien Species 
Malaysia (2018).
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In view of the current percentage of native plant species recorded in Valencia, effort to raise this 
figure is to be made by replacing the existing non-native species especially those invasive species. Both 
Cecropia palmata and C. peltata (Trumpet tree or Snakewood; Urticaceae) were originated from South 
America and considered as aggressive species that would displace the native species in no time. These 
species should be uprooted from the residential area and substitute with native species especially wild 
fruit trees in hope to multiply the percentage of occurrence of native species and to attract myriads of 
wildlife especially birds and small mammals to feed on the fruits. Thus, increases the overall diversity 
of flora and fauna in Valencia. Fig (Ficus spp.; Moraceae) trees are the major food source for birds and 
small mammals but planting them at the front yard or near house compound is not advisable as these 
stranglers would cause cracks on wall and leave splash of animals’ faeces on ground after they fed on 
the fruits. 

Besides selecting plant species from the dicot group, bamboos from the monocots are regarded as 
another alternative with ornamental values. They are fast growing plant species, which can colonise 
a rather disturbed or slope area with poor nutrient. Members of Dendrocalamus, Gigantochloa, 
Schizostachyum are some of the commonly planted bamboos for ornamental purposes or other uses. 
One reason that bamboo should be considered is they require little care and maintenance compared 
with other big trees of similar size.

For fauna, there are at least one species of IAS that has been recorded, namely Red-eared slider 
(Trahcemys scripta elegans). The red-eared slider is a popular pet species commonly seen or traded 
in Malaysia with more than 52 million individuals exported from the United States between 1989 
and 1997. This omnivorous species can easily adapt to various habitat that possess threat to the local 
species such as box turtle or soft-shell turtle. 

Pollution 
There is no evidence of pollution in Valencia. The discharge from each household must be properly 
managed and best not to channel to nearby stream or lake. 

Zoonotic Disease – Leptospirosis
Leptospirosis is a common public health problem worldwide. Leptospirosis is an infectious disease 
with broad range of clinical manifestations, ranging from mild flu-like illness to very severe disease 
with haemorrhagic manifestations and multiorgan failures. Severe leptospirosis commonly resulted 
in case fatalities if aggressive managements are not instituted at an early stage (Ministry of Health 
Malaysia 2011). 
 
In Malaysia, an increasing number of reported cases and outbreaks which had resulted in significant 
number of deaths have been observed over the past decade. There is a great need for improvement 
is case surveillance, in order to define strategies in control and prevention of case morbidity and 
mortality related to this disease. Thus, under the Prevention and Control of Infectious Diseases Act 
1988 leptospirosis has been gazetted as a notifiable disease on 9 December 2010.
Leptospirosis is an infectious disease caused by pathogenic spirochete bacteria of the genus Leptospira 
that are transmitted directly or indirectly from animals to human (i.e., a zoonotic disease). Pathogenic 
leptospires belongs to the species Leptospira interrogans, which is subdivided into more than 200 
serovars with 25 serogroups. The leptospiral serovars are naturally carried in the renal tubules of 
rodents, wild and domestic animals.   

Leptospirosis is usually a seasonal disease that starts at the onset of the rainy season and declines as 
the rainfall recedes. Sporadic cases may occur throughout the year with outbreaks associated with 
extreme changing weather events such as heavy rainfall and flooding.
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There are several factors that responsible for the emergence of Leptospirosis, namely: 
a)	 Reservoir and carrier hosts 

Leptospirosis has a very wide range of natural rodent, and non-rodent reservoir hosts especially 
rats, cattle, dogs, foxes, rabbits, etc. The animals act as carriers of the leptospires and excrete large 
number of leptospires in their urine, thus responsible for the contamination of large and small 
water bodies as well as soil.  

b)	 Flooding, drainage congestion  
Flooding and drainage congestion may be risk factors for contamination of water bodies with 
infected animal urine. Waterlogged areas may force rodent population to abandon their burrows 
and contaminate the stagnant water by their urine.  

c)	 Animal-Human Interface 
The potential for infection increases through exposure from occupational or recreational activities 
without proper protection. Poor cleanliness/sanitation in recreational areas may attract animal host 
such as rodent thus increases the risk of contamination. These may be due to poor maintenance of 
facilities, improper disposal of waste and public attitude/apathy.  

d)	 Human host risk factors 
Several sections of the population are more susceptible to infection such as those not previously 
exposed to the bacteria in their environment (naïve immunities), and those with chronic disease 
and open skin wounds.  

These bacteria can be transmitted via which infection is acquired from contact through skin, mucosa/
conjunctiva with water or soil contaminated with the urine of rodents, carrier or diseased animals in the 
environment. Ingestion of contaminated water may also cause infection. There is no documentation of 
human to human transmission. 

Exposure depends on chance contacts between human and infected animals or a contaminated 
environment through occupational and/or recreational activities. Some groups are at higher risk to 
contract the disease such as: 
a)	 Workers in the agricultural sectors
b)	 Sewerage workers
c)	 Livestock handlers
d)	 Pet shops workers
e)	 Military personnel
f)	 Search and rescue workers in high risk environment
g)	 Disaster relief workers (e.g. during floods)
h)	 People involved with outdoor/recreational activities such as water recreational activities, jungle 

trekking, etc. 
i)	 Travelers who are not previously exposed to the bacteria in their environment especially those 

travelers and/or participants in jungle adventure trips or outdoor sport activities

MITIGATION MEASURES TO ENHANCE WILDLIFE POPULATION AND 
MINIMIZE HUMAN-WILDLIFE CONFLICT

Eradication of Certain Problematic Species
Eradication of animals such as macaques or crows can be undertaken with the advice from the 
Department of Wildlife and National Parks Peninsular Malaysia (PERHILITAN). The methods used 
include various types of traps and snares, shooting, roost sprays and poisons. In some instances, 
eradication of stray dogs can be carried out under the jurisdiction from public authority. This program 
must not be the first plan of action to overcome such issues and this program must be carried out by 
trained agents. 
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Managing the Size of Populations
Falling short of total eradication, there are a few approaches to managing the size of the population 
to reduce the risk of human-wildlife conflict arising. These include selectively killing animals as well as 
controlling their reproduction.

Fertility Control
As an alternative to killing animals, their fertility can be controlled as a means of limiting their 
populations. Fertility control of wild animals can, at least in theory, be achieved by a variety of 
mechanical, surgical, endocrine disruptive or immunocontraceptive methods. One problem limiting 
many such methods is the difficulty of administering drugs to or capturing freeranging animals. 

Exclusion by Use of Physical Barriers
Exclusion of wild animals by use of physical barriers can, in many situations, be an effective method 
of settling human-wildlife conflicts. If they are properly designed, constructed and maintained, fences 
can be completely effective in preventing conflict between people and wild animals. The major factor 
limiting the wider use of wildlife fences is their cost. This will vary depending on many factors among 
them topography, type of fence and the species it is designed to contain.

Fear-Provoking Stimuli
Fear-provoking stimuli be they visual (such as scarecrows), auditory (such as exploders, bangers, and 
distress calls) or olfactory stimuli (used to repel predators) have all been applied to resolve human-
wildlife conflicts. Though widely used, these methods face a common problem because the animals 
soon learn that they pose no real threat and then ignore them. Traditional methods such as chasing, 
lighting fires at the edge of fields, beating drums and throwing objects at animals also face the same 
problem of habituation. A method commonly used by wildlife authorities is disturbance shooting, that 
is firing shots over the heads of crop raiding wild animals, but this too becomes less effective over time.

Awareness Program on Importance of Wildlife
Awareness program to the workers and residents must be carried out to ensure the importance 
of wildlife is much appreciated. These programs can be carried out in three prongs namely weekly 
program, monthly program and annual program. Wildlife Appreciation Day, Bird Club, Garden Bird 
Census and Knowledge Sharing Sessions are examples of related programs that be organized to ensure 
the residents understand and appreciate the existence of wildlife in this area.   
	
Monitor/Check and Patrol Any Activities Related to Introduce IAS
Guards or volunteers can monitor and patrol any activities relating to the introduction of Invasive Alien 
Species (IAS) in this area. Knowledge sharing program with the experts such as from FRIM, PERHILITAN 
or Department of Fisheries (DoF) can be carried out to ensure the residents/workers understand IAS. 

Long Term Monitoring 
Monitoring involves measuring and recording the physical, biological, social and economic variables 
associated with residential area such as air quality and water quality. Therefore, monitoring shall be 
done on a regular basis.

Habitat Enrichment
A healthy forest or environment must be created with a closed canopy that supports animals such as 
apes and other tree dwelling creatures. It also maintains steady temperatures, not too hot during the 
day and not too cool at night. The land below is often cool and damp, which many animals and plants 
need to survive. Birds rely on every part of the forest for important resources. And because different 
birds rely on different parts of the woods, ensuring the health of all layers of the forest will help draw 
a diverse community of birds.
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A)	 Maintain a consistent, unbroken, multi-story habitat that birds can rely on
Retaining clusters of over-story trees will help provide continuous habitat for birds. Increase the area 
of unbroken forest in your woods by eliminating unused roads and other openings that break up the 
canopy and diminish habitat value for forest-dwelling birds. Also plant groundcover, bushes and under-
story trees to birds that frequent the lower forest will have plenty of cover.

B)	 Plan management activities by season
Park management activities will impact birds. Trimming and cutting trees should be scheduled outside 
of the breeding season to minimize the impact. By giving breeding birds a chance to hatch, rear and 
fledge their young, this will provide them a better chance for breeding success and encourage them to 
consider the study area a safe place to live.

C)	 Plant native trees for conservation of biodiversity 
Plant native species because they provide fruit and seeds, support bug, spider and insect communities, 
and create safe spaces for birds to hide from predators. Fruit and nut trees will thrive with some care, 
and the healthier they are, the more resources they provide for wildlife.

Lee et al. 2002 and Sabrina et al. 2014 provided a list of native forest tree species that attract fruit 
eating mammals and avifauna thus increase as well as enhance the biodiversity. List of wild fruit trees 
proposed to be planted to attract birds and small mammals in this study area are:
1)	 Arytera littoralis (Menasi) 
2)	 Baccaurea brevipes (Rambai)
3)	 Baccaurea griffithii (Tampoi)
4)	 Dracontomelon dao (Sengkuang)
5)	 Dacryodes rostrata (Kedondong kerut)
6)	 Dialium indum var. indum (Keranji)
7)	 Irvingia malayana (Pauh kijang)
8)	 Gironniera nervosa (Hampas tebu)
9)	 Knema hookeriana (Penarahan)
10)	 Lepisanthes alata (Ceri Terengganu) 
11)	 Lithocarpus spp. (Mempening)
12)	 Mangifera quadrifida (Macang)
13)	 Phyllantus emblica (Melaka)
14)	 Sarcotheca monophylla (Penondok)
15)	 Xanthophyllum amoenum (Minyak berok)

D)	 Minimize the negative impacts of edge habitat and accentuate the positive
Edge habitat is where a forest transitions into a field and it can be a very productive area with many 
diverse species of birds. But it can be dangerous for some birds, particularly if the change is abrupt. 
Predators like domesticated cats, non-native birds, civets and small-sized cats have an advantage when 
the forest opens abruptly. To minimize negative impacts of abrupt edge habitat, maintaining a circular 
or square-shaped forest is preferred. Where edges exist, make a transition zone by planting trees 
sparsely on the forest edge. Consider adding nest boxes at your softened forest edge to encourage 
birds to inhabit the enhanced edge.

E)	 Promote the health of waterways and wetlands
Water is essential for all birds, for bathing, drinking and foraging. Having healthy water sources will 
help you attract all types of birds.

F)	 Conserve and restore forests along streams and ravines
Woodlands along streams are important for migratory birds, as well as those that forage and nest 
exclusively in the forest cover along streams. Try to maintain a forest buffer of 200–300 m around 
streams. In addition to supporting birds, the buffer zone will help maintain the health of the stream by 
preventing stream bank erosion.
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G)	 Avoid the use of pesticides and herbicides
Chemical weed and insect controls can poison waterways and food sources for birds, as well as posing 
hazards to people and pets. An estimated 7 million birds die annually due to the use of pesticides on 
lawns. 

H)	 Help birds see windows
If you have glass surfaces on your land, help birds avoid collisions by installing screens, closing curtains 
when you are not home (especially if they are light coloured), and using other methods that help birds 
identify glass surfaces. It is estimated that one billion birds die annually in the United States alone from 
running into windows.

Zoonotic Disease (Leptospirosis)
Because of the large number of serovars, variety of infection sources and the wide differences in 
transmission conditions, the prevention and control of leptospirosis is complex. Effective prevention 
and control can be achieved by controlling the reservoir or reducing infection in animal reservoir 
populations such as dogs or livestock via treatment or vaccination of the animals. Control of wild 
animals may be difficult. Preventive measures must be based on knowledge of the groups at particular 
risk of infection and the local epidemiological factors (Ministry of Health Malaysia 2011). Prevention 
and control should be targeted at: 
a)	 The infection source;  
b)	 The route of transmission between the infection source and the human host; or 
c)	 Prompt and proper treatment of infection. 

Preventive and control measures  
a)	 Health Education: Health education activities are to be carried out to create awareness among 

the public about the disease and motivate them to take preventive actions. This needs to be done 
through multiple strategies in order to reach the specific target groups.  This could be done by using 
the electronic, printed and interpersonal means. It is important to ensure that messages delivered 
are relevant, timely and culturally acceptable to the target groups. A proper needs assessment 
must do to ascertain the target groups’ needs in order to alleviate their fear and concerns. 

b)	 Risk assessment of possible contaminated water sources/bodies. 
d)	 Alert public or users regarding the hazards of possible contaminated areas. Health hazard warning 

signage should be posted in areas found to be contaminated through environment risk assessment 
(co-operation with local authorities).   

e)	 Persons with occupational or recreational exposure to potentially contaminated water or soil 
should:
i.	 Wear waterproof protective clothing such as rubber boots and gloves. 
ii.	 Cover skin lesions with waterproof dressings.
iii.	 Wash with clean water immediately after exposure. 
iv.	 Seek immediate medical treatment if develop symptoms within the incubation period. 

f)	 Advise public to keep their homes and premises free from rodents. 
g)	 Advise people to vaccinate their pets against leptospirosis. 
h)	 Promote cleanliness at the recreational areas, food premises as well as housing area. 
i)	 Promote interagency collaboration such as with local authorities, Department of Wildlife and 

National Park (PERHILITAN), Department of Veterinary Services (JPV), National Training Service 
Department (JLKN), etc. to maintain cleanliness in the respective environmental settings, especially 
rodent control.
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CONCLUSION

Urban housing area of Valencia, adjacent to the Bukit Lagong Forest Reserve, houses not only the gated 
lifestyle resort of exclusive residences but also accommodate lush greenery landscape in its compound. 
Tree enumeration has shown that substantial number of native and non-native species planted within 
the study area, including the threatened species, rare and endemic species found nowhere else in the 
world. It is crucial to pinpoint the importance of these plant species that serve as the stepping stone 
towards conservation effort and for the betterment of landscape management. There are 46 species of 
fauna species documented comprising 29 species of birds in 20 families, seven (7) species of mammals 
in seven (7) families and 10 species of reptiles and amphibians in nine (9) families at this study area. 
This report highlights our findings of biodiversity assessment, provides potential threats to the current 
habitat and mitigation measures to be considered for a greater Valencia or even be the reference point 
for future development.
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Appendix 5. Methods of this survey with photographic evidence.

A & B, Hole No. 1 - one of the study area in the 9-hole golf course at Valencia.

A

B
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C, Tagging the selected tree; D, Tagged tree; E, Making perimeter measure of trunk at breast height; F, 
Taking photogragh of tree crown.

C

E F

D
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G, Getting GPS reading of individual tree; H & I, Collecting and selecting good voucher specimens for 
identification; J, Recording data and identifying species in the field.

G

JI

H
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K–N, Type of traps and nets used to capture fauna in this survey. K, Cage trap; L, Sherman trap; M, 
Harp trap; N, Mist net.
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O, Bird watch; P, Measuring small mammal.
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Q, Releasing black naped oriole captured in mist net; R, Measuring, recording data and identifying 
species.
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S, Handling captured small mammal in cage trap; T, Setting up bat detector.
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U, The fauna team carried out night observation; V, Active search for fauna during night observation.
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Appendix 6. Photographic evidence of each individual selected for each tree.

The photographic evidence of each individual selected with at least two images for each tree, fauna 
photos and tree distribution maps contained in an external hard disk. The external hard disk has given 
to Ms. Fatin Aqilah Binti Abd Jalil, Asst. Landscape Architect, PMU, Gamuda Lands. 

The contents of each folder with a total of 12,298 images (about 72GB) as listed below:

(18 photos)

(54 photos)

(1413 photos)

(472 photos)

(1406 photos)
(1055 photos)

(1585 photos)

(306 photos)
(1505 photos)

(786 photos)

(1743 photos)

(551 photos)

(770 photos)
(629 photos)

(5 Maps)




