
Suria Mohamad Akhir & Jamaludin Kasim KONFERENSI AKADEMIK ..-'••'~

Physical Properties of Paraserianthes falcataria
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ABSTRACT

The study was conducted with the objective to determine basic properties and effects ofdistance from pith on potentia/
species for the establishment of short-rotation forest plantation in Ma/aysia, For this purpose, three 8-year-o/d
Paraserianthes fa/cataria were studied to obtain its specific gravity against J3 year-old Paraserianthes fa/cataria from
previous studies and a/so to determine moisture content ofthis tree. Resu/ts show significant differences in specific gravity
from the three sample trees where there is an increase ofspecific gravity from near pith to near bark. The specific gravity
ofP fa/cataria was a/so observed to decrease from bottom to top whilr the mpisture content increase with tree portion.
While the green moisture content ofParaserianthes fa/cataria decreases from near pith to near bark.
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Introduction

The scientific name for the Batai tree is Paraserianthes fa/cataria which belong to the subfamily of Mimosoidae in the
family Leguminocea, Wagner etal. (1999) states, P fa/cataria is a rapid growing forest plantation species in many other
tropical countries. It is widely planted throughout the tropics region especially Indonesia (Wahyudi et al. 2000; Sumiasri
et al. 2006; Ogata et at 2008), Nowadays, through research development P.falcataria is a fast famous growing plantation
species and has become a potential raw material for wood based product Some people argue that the fast growing species
has some negative effects of wood qualities, However, confirmed with product from previously established industrial
plantations indicated that the supply for timber from plantations of P falcataria is increasing which its acceptable quality

of wood for panel and plywood industries (Tan, 1983; Anino, 1994; Nemoto, 2002).

Moisture content and specific gravity is a basic property of wood. "The importance of knowing the physical
properties of wood is reflected by the end-use of the materials itself' (Jamaludin, 1999). However, the information on
wood properties ofPfa/cataria is still limited a number of studies (Ishigurri et a!. 2007; Ishigurri eta!. 2009). Previously
(Ishigurri eta!' 2007) point out that this species has significant differences in the basic density and fiber length with
distance from the pith and near bark. Moisture content affects the properties of wood and also influences the dimensional
stability and these are generally associated with toughness, density, strength, working properties and durability (Panshin
and De Zeeuw, 1970; Hamdan and Abd. Latif, 1992). Moisture affects the behavior of wood in a number of very critical
ways (Findlay, 1975). The specific gravity of wood is the single most important physical characteristic. Specific gravity
has an important influence on the strength of wood which in general terms, the increasing of specific gravity depends
on either increasing wall thickness offiber from pith to bark or increasing percentage of fibers with little change in wall
thickness (Panshin and De Zeeuw, 1970). The aim of this present study is to determine the physical properties of P
fa/cataria. The study also aims to determine the effect of distance from pith on the physical properties.

Material and Methods

Field Procedure

Paraserianthesfa/cataria trees were harvested from Forest Plantation at Dong Hwa Fiberboard, Merbok Kedah. A age of
the trees was 8 year old. At the experimental area, breast height diameters of P fa/cataria were measured for every tree.
After the trees were cut down, cross-sectional discs ofapproximately 5 em in thickness were taken from each tree at three
height levels: bottom (30 cm above ground), middle (50% of clear bole height) and top (80% of clear bole height). Each
disc was mark with the tree number and height level. The discs were immediately wrap with aluminum foil and kept in
air-tight plastic bags to reduce the loss of moisture.

All the wrap discs were placed in a cold room (about 4°C) upon arrival at University Teknologi Mara (UiTM) Jengka,
Pahang until further processing.
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Sampling for Specific Gravity Analysis
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Three Pfalcataria trees were cut for this experiment. Samples taken in disc shape were cut into cubes approximately 2 em
x 2 em x 2 em for specific gravity and moisture content. The samples for each disc were divided into three zones namely
near bark, middle, and near pith. A total of 12 sample pieces were obtained for each disc.

Specific Gravity and Moisture Content

The weight measurements were carried out at green and oven-dry conditions. The specJfic gravity was determined when
cubes were immersed in water until they were fully swollen. These cubes were placed in an oven for 24 hours at 105 ±
2°C until constant weight is obtained. Testing of physical properties were conducted in accordance with TAPPI T2557
em - 2002: Sampling and preparing wood analysis. The specific gravity and moisture content were calculated with the
following formula:

Specific gravity = Weight of oven dry sample
Weight of water displacement

...................................................... 1

Moisture content (%) = Air dry weight - Oven dry weight (g)
Oven dry weight (g)

X 100% 2

Results and Discussions

Physical Properties

Table 1 show that the specific gravity of P falcataria increases with distance from pith. The highest value of specific
gravity was observed from samples near the bark at the bottom portion (0.31) and the lowest specific gravity was at the
top portion near pith sample (0.15). This result was similar with the previous study where the basic density of P falcataria
showed value up to 10 em from near pith and then increased towards the near bark (Ishigurri et.a!. 2007). While the green
moisture content of P falcataria decreased with distance from the pith, sample near pith at the top portion has higher'
value of moisture content (502 %) while the sample near the bark at bottom portion show lower moisture content (241 %).

Table 1: Physical Properties of P falcataria According to Tree Portion and Distance

Portion

Top

Middle

Bottom

Distance SG MC(%)

NP 0.15 501.51

Inter 0.23 355.97

NB 0.25 296.71
Mean 0.21 384.76

NP 0.16 458.96

Inter 0.24 338.36   
NB 0.25 318.81

Mean 0.22 372.04

NP 0.21 372.92

Inter 0.31 242.89

NB 0.31 241.37
Mean 0.28 285.72

Note: NP - Near Pith, Inter- intermediate, NB - Near Bark, SG - Specific Gravity, MC - Moisture Content
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