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ABSTRACT

Shorea acuminata, Shorea parvifoliaand Shorea leprosula are main Dipterocarps species in
Malaysia and South East Asia countries. The species are fast growing Shorea species and
highly utilised in buildings and construction. Two of the species except S. parvifolia is not
listed in IUCN Red List of Threatened Species. Thus, it is important to carry out in situ and
ex situ conservation. One of the ex situ effort is Taungya system. A total of 99 trees were
selected using transact line in six plots. Height, dbh, volume and basal area were assessed in
this study.S. leprosula outperformed S. parvifolia and S. acuminata in terms of dbh, height,
basal area and volume. Mean dbh for S. leprosula is 53.41 followed by S. parvifolia (45.45
cm) and S. acuminata (40.59 cm). In terms of tree height, S. leprosula is 30.62 m followed by
S. parvifolia (27.83 m) and S. acuminata (26.75 m). For basal area, S. leprosula is 0.23 m?
followed by S. parvifolia (0.17 m?) and S. acuminata (0.14 m?). Lastly, for volume; S.
leprosula is 3.01 m®followed by S. parvifolia (2.18 m®) and S. acuminata(1.66 m>). Based on
mean dbh and height showed S. leprosula outperformed the other two species however, with
the conversion of basal area and volumeto the one hectare basis, the ranking as follows: S.
parvifolia>S. acuminata>S. leprosula. However, the result should be taken carefully due to

norm that most/least number of samples influenced the results.



ABSTRAK

Shorea acuminata, Shorea parvifoliadanShorea leprosulaadalahspesisDipterokarpa yang
utama di Malaysia dan juga di negara Asia timur.Spesis-spesisiniadalahspesisShorea yang
cepattumbuhdanbanyakdigunakandalambangunandan juga
pembinaanbangunan.DuadaripadaspesistersebutkecualiS. parvifoliaadalahtersenaraidi
dalamSenaraiMerah ITUCN.Maka, adalahamatpentinguntukmenjalankanpemuliharaansecarain
situdan juga ex situ. Salah satucarapemuliharaanex situadalahSistemTaungya. Sebanyak 99
pokoktelahdipilihmenggunakankaedahgarisantransectsebanyakenam plot. Tinggi, diameter
paras  dada, isipadupokokdan juga luaspangkaldiukur  di  dalamkajianini.S.
leprosulamengatasiS. parvifoliadanS. acuminatauntuk diameter paras dada, tinggipokok,
luaspangkalpokokdanisipadupokok. Purata diameter paras dada untukS. leprosulaadalah
53.41  cmdiikutiolehS. parvifolia (4545 cm) danS. acuminata  (40.59
cm).Merujukkepadatinggipokok, S. leprosulaadalah 30.62 mdiikutioleh by S. parvifolia
(27.83 m) danS. acuminata (26.75 m).Untukluaspangkalpokok, S. leprosulaadalah0.23
m?diikutiolehS. parvifolia (0.17 m?) danS. acuminata (0.14 m?).Terakhir, untukisipadupokok;
S. leprosulaadalah 3.01 m® diikutiolehS. parvifolia (2.18 m®) danS. acuminata(1.66
m?®).Berdasarkankepadakeputusankajian,
bolehdisimpulkanbahawa$.leprosulamenunjukkanciripertumbuhan yang
lebihbaikdaripadaspesis-spesis yang lain. Walaubagaimanapun,
denganmenukarkanluaspangkalpokokdanisipadupokokberdasarkankeluasansatuhektar,
kedudukanspesisadalahsepertiberikut: S. parvifolia>S. acuminata>S. leprosula. Tetapi,
perludiingatbahawa, keputusaniniharuslahdiambilsecaraberhati-
hatimemandangkansecaranormanyajumlahsampel yang

banyak/sedikitmempengaruhikeputusankajian.
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CHAPTER ONE

INTRODUCTON

1.1 Introduction

There were 155 species of Dipterocarpaceae in Peninsular Malaysia. The
dominance of these species is remarked by two types of our forest named after the
family i.e. Lowland Dipterocarp and Hill Dipterocarp Forest. While in Borneo
(Sarawak, Sabah and Kalimantan) there are a total of 267 species of
Dipterocarpaceae (P. Ashton, 1982).There were 17 genera of Dipterocarpaceae and
Shorea (Meranti or Balau) was one of the main genus. The genus having
approximately 200 species and the main species in Malaysia are Shorea leprosula
(Meranti tembaga), Shorea acuminata (Meranti rambai daun) and Shorea parvifolia
(Meranti sarang punai) (S. Lee, Wickneswari, Mahani, & Zakri, 2000). The species
have special characteristic such as having three wings on their fruits. Being native in
Malaysia, these species were over utilized and it was reported that the numbers
remaining were declined rapidly. To hinder extinction, ex situ and in situ conservation
were conducted for the last decades by the Malaysian government through
establishment of National Parks or Taman Negara, protected forests, arboretum and

many other type of conservation programmes.



Based on Nyoka (2003), in situ is conservation is the deliberate management and
conservation of the species or its populations or individuals in the natural habitat
whereas ex situ conservation, species’ populations are protected and managed
outside their native or original environment either as seed gene banks or arboretum.
In Malaysia, based on 2007 data, a total of 14.3 million hectares of permanent
reserve forest (PRF) whereas national parks and wildlife and bird sanctuary is 1.9
million hectares (FAO, 2010). The numbers for PRF decreased from 2006 to 2007 at
the rate of 0.17% and for the latter is 0.6%. The degree of forest lost in Malaysia is at
alarming rate (Jomo, Chang, & Khoo, 2004). Thus, it is important task to curb the
deforestation by introducing rehabilitation, restoration and reforestation in our

country.

On the other hand, ex situ conservation have being introduced in Malaysia since the
early age of colonization i.e. establishment of states botanical garden i.e. Singapore
Botanic Garden (1822) and Penang Botanic Gardens (1884) (Bastin, 1990). During
that time and early 1900s, most of valuable timbers in Malay Peninsular states were
extracted by the British for local development (railway lines), urbanization (new
townships) and agriculture (rubber plantations). Most of the affected areas were
Lowland Dipterocarp Forests. Thus, in 1947, Malayan Uniform System (MUS) was

introduced for managing lowland dipterocarp forest in Malaya.

Forest restoration and rehabilitation in Malaysia have a long history. In 1950,
Taungya System, one of the earliest community forestry programs that introduced by
the Forestry Department in Peninsular Malaysia (FDPM) with the establishment of

133 hectares of Teak (Tectona grandis) plantation in Mata Ayer Forest Reserve,



Perlis. The areas were integrated with cash crop i.e. paddy and tobacco. The project
was later followed by planting of about 200 hectares of Yamane (Gmelina arborea)
intercropped with tobacco, in North of Perak from 1954 to 1960. Another area is
Kenaboi Forest Reserve where it is one of the oldest known Taungya System that
have been practiced in Malaysia (King, 1987). The word taungya originated from
Burma (Myanmar) which means planting in hilly area. The system was practiced in
forestry where it refers to forest tree planting with agriculture crop. It has been
practiced on under-utilised, degraded and abundant areas. Krishnapillay et al.,
(2007) however reported that the system having poor survival rate. Since then, the
FDPM introduces exotic fast growing species plantations includes teak, Acacias,

pines and eucalyptus.

1.2 Problem statement

The numbers of these Shorea species at the Lowland Dipterocarp Forest is declining
and most of the remaining species were distributed at areas that difficult to assess.
Most of our Lowland Dipterocarp Forest were developed or converted into
plantations areas. However, some of the early establishment of Dipterocarps
plantations in the 1960’s are still available to be studied. Three Shorea species
namely Shorea leprosula, Shorea parvifolia and Shorea acuminata were brought
from Sg. Menyala Forest Reserve in 1968 and it were planted at Kenaboi Forest
Reserve using Taungya System. The system is basically a combination of forest and

agriculture species. Therefore, this study intends to evaluate the success of these



plantations in term of basal area and volume for these three Shorea species after 45

years plantation.

1.3 Objectives

To determine the growth performance of three Shorea species after been planted

since 1968 at compartment 107, Kenaboi Forest Rerserve Negeri Sembilan.
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