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INTRODUCTION

There are 14 pioneer species that grow fast and have the potential for forest plantation, and 
they are: samak (Adinandra spp.), pulai (Alstonia spp.), kelempayan (Neolamarckia cadamba), 
terap (Artocarpus spp.), mendong (Elaeocarpus spp.), sesendok (Endospermum sp.), ubah 
(Glochidion spp.), mahang (Macaranga spp.), balik angin (Mallotus spp.), batai (Paraserianthes 
falcataria), mempoyan (Rhodamnia spp), ludai (Sapium spp.), mengkirai (Trema spp.) and 
binuang (Octomeles sumatrana) (Cheah 1995). From these 14 pioneer species 4 of them have 
been planted as plantation timbers, and they are: kelempayan, sesendok, batai and binuang. 
The information on their properties has been presented in the Timber Technology Bulletin No. 
51 & 54. Fast growing species like Acacia mangium, Gmelina arborea and Paraserianthes falcataria 
have been planted in the early 1980s.  Among these species, Acacia mangium is one of the most 
widely planted with the objective to produce general utility timber (Abdul Rasip et al. 2004). 
Other fast growing species that are promoted for forest plantation program are Azadirachta 
excelsa (sentang), Khaya ivorensis (African mahogany) and Hevea brasiliensis (rubberwood) (Zaini 
Ithnin 2010). In addition to the species mentioned above, it is also planned that future forest 
plantation program should include pioneer species as they are fast growing and probably easy 
to care for. In this paper, selected wood properties, viz. density, shrinkage from green to air 
dry, modulus of rupture, modulus of elasticity, compression stress, shear stress parallel to the 
grain and also anatomical features of two pioneer timbers, i.e., ludai (Sapium sp.) and mahang 
(Macaranga sp.) with potential for forest plantation are described. 

Ludai and mahang belong to the family of Euphorbiaceae. There are four species of Ludai in 
Peninsular Malaysia namely S. baccatum, S. discolor, S. indicum and S. insigne (Whitmore 1972). 
Trees of ludai range from small to large size up to 36 m height and 180 cm girth. They are found 
scattered throughout the country and could be found in the lowlands up to 600 m level, along 
rivers and inland edges of mangrove swamps. Ludai trees could be identified by smooth bark or 
finely fissured and dark grey in colour (Figure 1). The leaves of Ludai are in spiral form, with a 
long stalk and often with glands near tip. 

Mahang trees range from small to medium size up to 24 m tall and 150 cm girth and grow 
very fast and gregarious in cleared areas. Mahang trees could be characterized by smooth and 
grey bark. The leaves are in spiral form, large, palmately nerved, and the stalk is often long 
(Figure 2). There are 27 species of Mahang in which 7 of them may grow to timber size namely 
M. amissa, M. conifera, M. diepenhorstii, M. gigantea, M. hosei, M. puncticulata and M. recurvate 
(Whitmore 1972). Figures 3–4 shows logs of ludai and mahang respectively.
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GENERAL CHARACTERISTICS

Ludai: The sapwood is not differentiated from the heartwood, which is light yellow-brown, with 
a pinkish tinge (Figure 5). Dark coloured core wood may be present. Texture is moderately 
coarse but even, with straight or deeply interlocked and sometimes wavy grain. Latex traces in 
the form of small holes can be seen on the flat-sawn surface (Lim & Chung 2002).  

Mahang: Sapwood is not well-defined from the heartwood which is light brown, occasionally 
with a pinkish tinge (Figure 6). Texture is moderately fine and even, with straight to shallowly 
interlocked grain (Lim & Chung 2002).

Figure 1   Ludai tree Figure 2   Mahang tree

Figure 3   Logs of ludai Figure 4   Logs of mahang
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PROPERTIES, DURABILITY AND TREATABILITY

Ludai: The timber is soft and light with a density of 285–470 kg m-3 air dry. It is easy to saw 
and works well with all tools. The planed surface is smooth. However, the timber has a slight 
blunting effect on sawteeth due to the fibrous nature of the wood. The timber seasons fairly 
rapidly with little defects, except for some insect attacks and some staining by fungi. In terms of 
drying, 15 mm thick boards take 2 months to air dry, while 40 mm thick boards take 3 months. 
Shrinkage is very low, radial shrinkage averages at 0.8% while tangential shrinkage averages at 
1.8%. The timber is non-durable under exposed conditions, but the timber can be impregnated 
with preservatives easily. The modulus of rupture, modulus of elasticity, compression parallel 
to grain and shear parallel to grain are 79 Nmm-2, 9 209 Nmm-2, 19.3 Nmm-2 and 5.1 Nmm-2 
respectively (Lim et al. 2016). 

Mahang: The timber is soft to moderately hard and light to moderately heavy, with density of 
most species ranging 270–495 kg m-3 air dry. The timber is classified under light hardwood in 
Malaysia. The timber is very easy to work, and the timber is non-siliceous. The timber dries fairly 
fast. Drying defects include split, bow and spring. Mahang timber is non-durable, it is succeptible 
to powder-post beetles and termite attacks. The timber is easy to treat with preservatives. The 
modulus of rupture, modulus of elasticity, compression parallel to grain and shear parallel to 
grain are 49.6 Nmm-2, 6 728 Nmm-2, 26.7 Nmm-2 and 6.56 Nmm-2 respectively (Lim et al. 2016). 

A comparison of the properties and durability of ludai and mahang with seven other plantation 
species are shown in Table 1, and they are found to be comparable. Although most of the species 
from plantation are rated as non-durable they can easily be treated with preservative to enhance 
their durability. 

Figure 5   Disc of ludai tree Figure 6   Cross-cut section of mahang log
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Table 1   Comparison of ludai and mahang timbers with other plantation species

Timber Timber 
classification

Density 
(kg m-3)

Shrinkage 
from green to 

air-dry %

MOR
Nmm-2

MOE
Nmm-2

Compression
parallel to 

grain Nmm-2

Shear
parallel 
to grain
Nmm-2

Durability

Ludai light 
hardwood

285–470 Tangential: 1.8
Radial: 0.8

79.0 9209 19.3 5.1 non-durable 

Mahang light 
hardwood

270–495 Tangential: 2.4
Radial: 1.5

49.6 6 728 26.7 6.6 non-durable 

*Acacia light 
hardwood

290–580 Tangential: 6.4
Radial: 2.7

111.0 10 764 53.0 16.0 non-durable 

*Batai light 
hardwood

220–430 Tangential: 3.7
Radial: 2.0

51.0 6 800 28.0 7.3 non-durable

*Binuang light 
hardwood

270–465 Tangential: 7.0
Radial: 3.0

49.0 6 700 32.0 5.4 non-durable

*Kelempayan light 
hardwood

370–465 Tangential: 2.1
Radial: 0.8

73.0 9 300 44.0 8.0 non-durable 

*Sentang light 
hardwood

550–780 Tangential: 1.2
Radial: 0.5

60.0 6 770 31.0 23.0 non-durable 

*Sesenduk light 
hardwood

305–655 Tangential: 1.3
Radial: 1.2

40.0 8 500 20.8 5.4 non-durable 

*Rubberwood light 
hardwood

480–650 Tangential: 1.9
Radial: 0.8

66.0 9 240 32.0 9.5 non-durable 

*Source : Lim & Chung (2002); Lim et al. (2016)

ANATOMICAL FEATURES 

Ludai (Figure 7): Vessels are predominantly solitary and in radial multiples of 2–6, the vessels 
diameter ranges from 150–310 µm. Tyloses and deposit are absent. Axial parenchyma is abundant, 
irregularly wavy, in narrow bands, and more distinct with hand lens than in the microscope due 
to lack of contrast with fibres. Rays are very fine and exclusively uniseriate. 

Mahang (Figure 8): Vessels are solitary and in radial multiples of 2–3, vessels diameter ranges 
from 110–220 µm. Tyloses and deposit are absent. Axial parenchyma is in narrow bands, and 
more distinct with hand lens than in the microscope due to lack of contrast with fibres. Rays are 
very fine, with 1–2 seriate.

 

Figure 7   Anatomical features of ludai Figure 8   Anatomical features of mahang
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The anatomical features of the two timbers can be categorized as large vessel according to the 
vessel category by Wheeler et al. (1989). According to Jayeola et al. (2009), generally species 
with large pores are light and suitable for general usage such as light weight furniture, cabinet 
making, boxes and others. Larger vessel, absent of tylosis and deposit, and having uniseriate rays 
make these two species suitable for impregnations and preservative treatment in enhancing their 
properties. As reported in the study by Sint et al. (2011) and Adeniyi et al. (2013) timbers with 
large pores, absent of tylosis and deposit, and having uniseriate rays are easy for impregnation 
and preservative treatment. Besides that, the anatomical features show that these two species 
have mostly uniseriate rays which can contribute to excellent nailing property. Okeke (1975) 
reported that timbers with multiseriate rays were poor in nailing property as compared to 
timbers with mostly uniseriate rays. 

USES

Ludai: Suitable for the manufacture of boxes, crates, core veneer plywood manufacture, 
disposable chopstick, moulding, skirting, match boxes and splints. The timber is most likely to 
be suitable for pulp and paper manufacture (Lim & Chung 2002).

Mahang: Suitable for the manufacture of match splints, pulp and paper, particleboard, cement-
bonded board, wall paneling, plywood, furniture and temporary construction. The timber of 
mahang also can be used for light framing, interior or trim, moulding and packing cases (Lim 
& Chung 2002).

CONCLUSION

The timbers of ludai and mahang have the potential for forest plantation since they are considered 
as fast growing species. On the other hand, their properties and durability are comparable 
to other plantation timbers. Ludai and mahang can also be easily treated with preservative to 
enhance their durability. 
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It is planned that future forest plantation program should 
include pioneer species as they are fast growing and probably 
easy to care for. In this paper, two pioneer timbers, i.e., ludai 
(Sapium sp.) and mahang (Macaranga sp.) with potential for 
forest plantation are described. This paper reports selected 
wood properties, viz. density, shrinkage from green to air 
dry, modulus of rupture, modulus of elasticity, compression 
stress, shear stress parallel to the grain and also anatomical 
features of two pioneer timbers, i.e., ludai (Sapium sp.) and 
mahang (Macaranga sp.).
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