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Foreword 

southeast Asia is rich in tree species.It is reported that 4,000 species occur in Indonesia, 
~500 species in the Philippines and :3,000 species in Malaysia. Since the number of species of 
commercial timbers are increasing, better knowledge of the properties and uses of these timbers is 
indispensable to their rational utilization. The completion of ITTO project PO 41/88 (I) liThe 
Identification, Properties and Uses of Tropical Timber Imported to China from Southeast Asia" will 
make contribution in providing these information. 

The financial contribution and support received from ITTO to undertake this study is gratefully 
acknowledged. 
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We are also most thankful to many exerts from the following institutions for their ge~erous help 
and guidance during the implementation of the project: 

The Malaysian Timber Industry Board (MTIB) i 
The Forest Research Institute, Malaysia (FRIM) i 
Forest Products Research and Development Institute, Philippine(FPRDI); 
Cente~ Technique Forestier Tropical, France (CTFT). . " 

This study was" undertaken by Liu Peng, Che"n Fang and Yang Jiaj u and whilst most attention was 
given by them to details in the preparation of this publication, some inaccuracies or errors may 
still be found for which the authors would greatly appreciate any reader's comments. 
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Explanatory Note 

Trade Name The most common name used in the international trade. Sometimes, the same trade name 
may be used for different species. 

Botanical name Scientific name presently adopted by botanists. 

Local name Local or country name used in the international trade. 

Habit of Tree 
Small tree: Diameter 3-30cm, Height 2-5m. 

Diameter 30-40cm, Height 5-15m. 
Diameter over 40cm, Height o~er 15m. 

Medium tree: 
Large tree: 

Texture The wood constituents,. particularly the tangential diameters 
Very fine: Mean tangential diameter of vessels < 100um 
Fine: Mean tangential diameter of. vessels 100-200um 
Medium: Mean tangential diameter of vessels 200-300um 
Coarse: Mean tangential diameter of vessels > 300um 

Weiqht It is estimated based on air density. 
,Very light~ < 0.35 g/cm3 

(M.C. 15%) 

Light: 0.36-0.55 g/cm3 

Moderately heavy: 0.56-0.75 g/cm3 

Heavy: 0.76-0.95 g/c~ 
Very heavy~ > 0.96 g/cm3 

Shrinkage Tangential sh~inkage (%) 
Green to M.C. 12%, Green to oven-dry 

. ~ .. . 

Very small 
Small 
Comparatively large 
Large 
Very' large 

< '2.5, < 3.5 
2.6-4.0 3.6-5.0 
4.1-5.5 5.1-6.5 
5.6-7.0 6.6-8.0 

> 7.1 > 8.1 
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strength classes Based on compressive strength, timbers are divided into five strength classes: 

Very weak 
Weak 
Medium 
strong 

< 29 MPa M.C. 15 % 
30-44 

Very strong 

Air drying rates 

Fast 
Moderately fast 
Moderately slow 
Slow 
Very slow 

Nature durability 

45-59 
60-74 

> 74 

Non-durable 
ModeratelY,durable 

,Durable 
Very durable 

Drying rate of 40 mm thick boards 
Less than 3 months 

3-4 
4-6 
6-8 

More than 8 months 

Number of years 
0-2 
2-5 
5-10 

More than 10 years 

III 
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Descriptions of species arranged by Families 

Anacardiaceae 1 Hernandiaceae 67 Sonneratiaceae 177 
Annonaceae 10 Icacinaceae 68 Sterculiaceae 180 

" Apocynaceae 12 Irvingiaceae 69 Theaceae 187 r" 

Aquifoliaceae 14 Juglandaceae 70 Tetrameristaceae 189 
Barringtoniaceae 15 Lauraceae 71 Thymelaeaceae 190 
Bombacaceae 16 Leguminosae 78 Tiliaceae 191 
Boraginaceae 19 Loganiaceae 106 Ulmaceae 194 
Burseraceae 20 .Lythraceae 107 Verbenaceae 196 
Casuarinaceae 21 Magnoliaceae 109 Xanthophyllaceae 201 
Celastraceae 22 Melastomataceae 114 
Combretaceae 23 Meliaceae 116 
Compositae 28 Moraceae 129 
CornaCeae 29 Myrtaceae 135 
Crypteroniaceae 30 Nyssaceae 141 
Ctenolophonaceae 31 Olacaceae 142 
Datiscacea~ 32 Proteaceae 145 
-Dilleniaceae 34 Rhamnaceae 146 
Dipterocarpaceae 35 Rhizophoraceae 147 
Ebenaceae 54 Rosaceae 152 
Elaeocarpaceae 55 Rubiaceae 155 
Euphorbiaceae 56 Rutaceae 161 
Pagaceae 60 Samydaceae 163 
Guttiferae 62 Sapindaceae 165 

.: Hamam"elidaceae 66 Sapotaceae 169 
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TRADE NAME: Terentang BOTANICAL NAME: Campnosperma auriculata Hook. f. (Anacardiaceae) 
LOCAL NAME: Terentang daun besar (M.); Nang pron (Th.); karamati, Talantang, Talantang putih (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: white to grey; yellow, brown, red, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, . - \Jeight: light, - Shrankuge: small, 
STRENGTH CLASSES: very weak, 
SEASONING - Air drying rates: moderately fast, - Checking: 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, 
USES: ve~eer, Plywood, \Jood based panel, 

Food containers, Household appliance, Matches, 
GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Indonesia, 
GROIJTH RINGS: indistinct or absent, 

no risk of checking, - Deformution: slight risk of deformution, 
\JORKING QUALITIES: eusy, 

VESSELS/PORES - porosity: wood diffuse-porous, - Arrangement: in diffuse, 
- Perforation plates: simple, scalariform, - Intervessel pits: alternute, 
- Vessel-ray pitting: large, rounded, large, gash-like, . Mean T.D.: 100-200um, 
- Vessel No.: 20-40/sq.mm, - Vessel element mean length: >800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Septate. fibres: common, - Mean length: 900-1600um, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, 
RAYS - \.Iidth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, - Radial intercellular canals present, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaximlXll crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elusticity GPa I MPa 

Malaysia 5 16.6 0.30 0.370 42 51 7.0 6.5 22.4 26.3 

Stress at l imi t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T R'Plune T-plune 

2.21 2.37 1470 1541 7.5 9.0 38 39 

- 1 -
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TRADE NAME: Dao BOTANICAL NAME: Dracontomelon dao Merr. et Rolf (Anacardiaceae) 
LOCAL NAME: Sengkuang, Mati anak(M.); kaili laki, Dahu ketjil daun (In.); Lamino (Ph.); New Guinea Walnut (N. Z., Aust.); Dorea, Loup (P. N.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: yellow, brown, with streaks, - Odour: indistinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: medium, weak, 

- Texture: medium, - ~eight: light, moderately heavy, - Shrankage: small, comparatively large, 

SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, ~ORKING QUALITIES: easy, 
USES: Interior finish, Furniture, Veneer, Plywood, 

Packing boxes, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, Papua New Guinea, China, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervcssel pits: alternate, 
- Vessel-ray pitting: ·large, rounded, - Mean T .0.: 100-200um, 
- Vessel No.: <5fsq.rrm, - Vessel element mean length: 350-800um, - Tyloses:' present, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: common, - Mean length: 900-1600um, - ~all thickness~ thin to thick, 
AXIAL PARENCHYMA - ParBtracheal p.: vasicentric, aliform, confluent, 
RAYS - ~idth: 1-3 cells, . Numbers: 4c12/rrm, - Ray tissues: heterogeneous type 11, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Ai r-dry densi ty I "MPa I elasticity GPa I MPa 

Philippines 2 72 0.53 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

0.659 101 92.6 

Shear paralel to grain MPa 
R T 

12.5 11.6 I 49.6 45.8 

Resistance to splittiing, Nfcm 
R-Plane IT-plane 

------------------------------------------------------ --------~-----------------------------------------------~-------------------------------
8.62 7.46 I 5030 5580 10.5 10.9 

- 2 -
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TRADE NAME: R~ngos BOTANICAL NAME: Gluto renghos L. (Anocordioceae) 
LOCAL NAME: Rengas temboga, Rengas hutan, rangai, Inghas (In.) 

HAB I T OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, - Odour: indistinct, 

- Grain: interlock~d, - Texture: medium; - lIeight: moderately.heavy, heavy, - Shrankage: very small, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, IIORKING QUALITIES: moderat~ly difficult, 
USES: Interior finish, Furniture, Veneer, Plywood, 

Household appliance, Tool handle, Novelties, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GROIITH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 
- Vessel No.: <5/sq.mm, - V~ssel ~lement mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - lIall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheat" p.: scanty, vosicentric, - Banded: 1-3 cells, >3 cells, 
RAYS - lIidth: exclusively uniseriate, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriat~, - Radial intercellular canals present, 
MINERAL INCLUSIONS - Silica: present in ray cells, 

-TABLE O~ PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
I tested I content 1.1 Basic density I ~ir-dry densjty I MPo I ~lasticity GPo I MPa 

Indon~sia 13.7 0.652 70.7 69.8 10.98 10.451 43.2 

Stress at limit - I Hardness N. Shear porolel to grain MPo Resistance to splittiing N/cm 
proportionality MPa - I Sid~ grain end grain R T R-Plane T-plane 

3.2 4_4 . 3.5 4.8 3.8 4.8 
------_.-------------.---------.---.--------.---------.--- -.------------~--------------------------------------- ----- .. -----------------------

- 3 -
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TRADE NAME: Mugis BOTANICAL NAME: Koordersiodendron pinnatum Merr. (Anacardiaceae) 
LOCAL NAME: Amugis (Ph.); Bugis (In.); Ranggu (Sab. Sar.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, indistinct, - Heartwood Color': brown, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: moderately heavy, heavy, - Shrankage: small, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: slow, 
NATURE DUARBILITY: moderately durable, 

- Checking: slight risk of checking, - Deformation: slight risk of deformation, 
AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: easy, 

USES: House building, Interior finish, Furniture, 
Turnery 'wood, 

GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, Papua New Guinea, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-BOOum, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: common, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, vasicentric, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Radial inter~ellular canals present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees! Moisture I Density g/cm3 I Bending strength I Modulus of 1 Maxi~ crushingstrength 
1 tested 1 content %1 Basic density I Air-dry density I MPa \ elasticity GPa I MPa 

Philippines green 0.69 0.B44 65.9 126 12.6 16.8 \36.4 69.4 
. . ---------------------------------------------------------------------------------.---------------------------.---------------.----------------

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

8.B2 8.9 5710 8232 4770 9356 I 

Shear paralel to grain MPa 
R T 

10.0 . 15.5 

- 4 -
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TRADE NAME: j~intang BOTANICAL NAME: Lanryea Coromandelica (Houtl.) Merr. (Anacardiaceae) 
LOCAL NAME: Coromandel lannea (China); ~odier (Ind.); Nabe (Bur.) 

HABIT·OF TREE: medium tree, large tree, 
~ PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: brown, . - Odour: indistinct, 

- Grain: straight,. - Texture: medium, ,- ~eight: lIght, - Shrankage: small; 
STRENGTH CLASSES: weak, 
SEASONING ~ Air drying rates: 
NATURE DUARBILITY: durable, 

- Checking: no risk of checking, . 
WORK I NG QUAL! TI ES: easy, 

USES: Interior finish, Textile timber, Furniture, 

Deformation: no risk of deformation, 

Agricultural implement wood, Packing boxes, Turnery wood, Carvinge, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: B~rma, Indonesia, China, India, 
GRWTH RINGS': indistinct or 'absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arr'angement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-l ike, - Mean T.D.: 100-2DOum, 
- Vessel No.: S-20/sq.mm, - Vessel element mean length: 3S0-S00um, - Tyloses: present, 

t!", : 

FIBRES AND FIBRE TRACHEIDS, - Pits: simple to minutely bordered pits, '- Septate fibres: corrmon, - Mean length: 900-1600um, - ~all thickness': thin to thick, 
AXIAL'PARENCHYMA. - Aportracheal p.: diffuse, - Paratracheal p.: scanty, 
RAYS interconnected (fused) rays, - ~idth: corrmonly 4-1,0 seriate, - Numbers: 4-12imm, 

Ray tissues: heterogeneous type I I , . ,'t, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES' 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending,strength I Modulus of I Maximum crushingstrength 
I tested I content Xl Basic density I' Air-dry density I MPa, I elasticity' GPa I'MPa .I.' 

China 0.43 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

0.49 64.4 

Shear paralel to grain MPa 
R I T 

'3.04 22.6 

Resistance to splittiing N/cm 
R-Planel T-plane 

----------------------------------------------'--------------_.------------.-----._-----------_.---_.----_.---------------------.--------------

- 5 -
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TRADE NAME: Machang' BOTANICAL NAME: Mangifera indica L. (Anacardiaceae) 
LOCAL NAME: Mangga(Ph. Th. M.); Thayet(Bur.); Membatjang(ln.); Mango(Ind. Pak.); Malapaho, Pahutan(Ph.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES . Heartwood and Sapwood: distinct, - Heartwood Color: yellow, with streaks, - Odour: indistinct', 

- Grain: straight to fairly interlocked, - Texture: medium, - \.Jeight: moderately heavy, - Shrankage: small, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no,: AMENABILITY TO PRESERVATIVE TREATMENT: medium, \.JORKING aUALITIES: easy, 
USES: Interior firyish, Furniture, Veneer, Plywood, 

Wood mould, Turnery wood, Novelties, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Malaysia, Indonesia, Indo·china, Parkistan, India, Sri Lanka, 
GRO\.JTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, - Mean T.D.: >200, 

- Vessel No.: <5/sq.mm, - Vessel element mean length: 350~800um, - Tyloses: present, 
~;, FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: present, - Mean length: 900-1600um, - \.Jall thickness: thin to thick, 

AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratracheal p.: vasicentric, aliform, - Banded: 1-3 cells, >3 cells, 
RAYS - \.Jidth: 1-3 cells, - Numbers: 4-12/mm, >12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
--_ ..... --.--.- .. ----.------------------------------------------------------_._-----------------------------------.-------------------------.-
Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending,strength I Modulus of I Maximum crushingstrength 

tested I content XI Basic density 1 Air-dry density I MPa 1 elasticity GPa 1 MPa 

Malaysia 17.4 0.59 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

5650 6057 

0.705 57 65 

I, Shear paralel to grain, MPa 

I' R I T 

12.2 14.9 

- 6 -

7.5 7.6 32.1 39.1 

Resistance to splittiing N/cm 
R-Plane IT-plane 

54 57 
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TRADE NAME: Thitsi BOTANICAL NAME: Melanorrhoca usitata ~all. (Anocordioccoc) 
LOCAL NAME: Burma Varnish tree(Bur.)i Rak(Th.)i Rengas(M. In.) 

PHYSICAL PROPERTIES Heartwood and Sapwood: clearly distinct, Heartwood Color: red; purple, - Odour: indistinct,' 
Grain: straight to fairly interlocked, Texture: mediLlTl, - ~eight: moderately heavy; - .Stirank<lge: 

STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checking: Deformation: 
NATURE DUARBILITY: ~RKING QUALITIES: moderately easy, 
USES: Interior finish, Ship and boat manufacturing, Furniture, Veneer, Plywood, 

, Turnery wood, Tool handle, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, 
GROWTH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse; 

Perforation plates: simple, Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 

- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800LlTl, - Tyloses: present, 
fIBRES AND fIBRE.TRACHEIDS - Pits: distinct bordered, ~ Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL'PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, vasicentric, - Banded: >3 cells, 

.. 'j"\ "', ...... ;, -.:: 

RAYS - ~idth: exclusively uniseriate, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate, - Radial intercellular canals present, 
MINERAL INCLUSIONS Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of 1 Moxinun crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa' 

.... 

------------------~----------------------------------- ---------------------------------------------------------------------------'-------------

I. 

Stress at l imi t Hardness N. 
proport i ona l i ty, MP a Side gri\in end grain 

Shear paralcl to grain MPa 
R I T 

- 7 -

.. '''.'~ . " 
'1,' • .. ' ......... . 

Resistance to splittiing' N/cm ' 
R-Plane IT-plane 
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TRADE NAME: Pelaju BOTANICAL NAME: Pe.ntaspadon vel!Jtinus Hook. f. (Anacardiaceae) 
LOCAL NAME: Pelajau(Sar.); Pelong(M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, - Odour: indistinct, 

- Grain: straight to fairly interlocked, Texture: medium, ~cight: moderately heavy, - Shrankage: small, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: easy, 
USES: Interior fin'ish, Plywood, 

GEOGRAPHIC DISTRIBUTION: Malaysia, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.llTI1, - Vessel element mean length: 350-800um, - ,Tyloses: present, 

... .':~~".: ... '.: 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900"1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p;: scanty, 
RAYS - interconnected (fused) rays, - Width: 1-3 cells, - Numbers: 4-12/llTI1, 

- Ray tissues: heterogeneous type 11, - Radial intercellular canals present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTlE'S 
, . • _______________ ~---------.--------------------------- __________________________________ 4 _____________________________ ._._._. _________________ _ 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 4 47 0.46 0.560 53 80 8.6 10.5 I 31.8 43.5 

Stress at limit Hardness N. Shear paralel to grain MPa I Resistance to splittiing, N/cm 
proportionality MPa Side grain end grain R T , I R-Plane I,T-plane 

3.10 4.1 4000 7.9 10.4 49 46 
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TRADE NAME: Merpauh BOTANICAL. NAME: Swintonia floribunda Griff. (Anacardiaceae) 
LOCAL NAME: Merpauh pering(M.); Civit(Bur.); Moum(Cam. Viet.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct,- Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: interlocked, - Texture: mediun, - \.Ieight: moderately heavy, heavy,'. - Shrankage: small, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: sl ight· risk of checking, - Deformation: sl ight risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: good, \.IORKING QUALITIES: moderately easy, 
USES: Interior finish; Plywood, 

Matches, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Malaysia, Indonesia, Indo-china, Parkistan, India, Sri Lanka, 
GROWTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350~800un, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pit's: distinct bordered, - Mean length: 900-1600un, - \.Iall thickness: thin·to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregate;, terminal, - Paratracheal p.: vasicentric,. aliform, - Banded: >3 cells, 
RAYS - \.Iidth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 

'.' 

MINERAL INCLUSIONS - Cryst"als: Prismatic crystals present, 'in ray cells, crystalliferous cells: ordinary, chambered, - Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maxinun crushing.strength 
.1 tested 1 content %1 Basic density'l Air-dry density 1 MPa' 1 elasticity GPa 1 MPa 

Malaysia 

Stress at limit 
proportionality MPa 

........ 
'.' ~', ',' . " 

6.9 7.7 

15 

Hardness N. 
. Side grain end grain 

0.874 101 15.71 50.1' 54,5 

Shear paralel to grain MPa Resistance to splittiing N/cm 
R I T R·Plane T-plane 

10.0 15.5 

- 9 -
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TRADE NAME: Bolon BOTANICAL NAME: Alphonsea arborea Merr. (Annonaceae) 
LOCAL NAME: Mempisang(M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, 

- Grain: straight, 
STRENGTH CLASSES: strong, 

- Texture: fine, 
- Heartwood Color: yellow, - Odour: indistinct, 

- ~eight: heavy, - Shrankage: comparatively large, very large, 

SEASONING - Air drying rates: - Checking: - DeforCl\lltion: 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, 
USES: Ship and boat manufacturing, Sporting goods, 

Agricul tura'l i~lement wood, Tool handle, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, China, 
GR~TH RINGS: indistinct or absent, 

~RKING QUALITIES: easy, 

VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 
Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 10D-200um, 

- Vessel No.: 5-20/sq.mm, - Vessel element· mean length: 350-800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Banded: 1-3 cells, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES. 

Loca l i ty of growth I No. of trees I Moi sture I Dens i ty g/cm3 I Bendi ng strength I Modulus of 1 Maxirrun crushingstrength 
I tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa 1 MPa 

a _____________________________________________________________________________________ ! _____________________ _____________ ~ ___________________ _ 

Philippines 2 12 0.71 

Stress at limit Hardness N. 
proportionality MPa Side grain- I end grain 

11.8 10.2 9370 8527. 9540 B681 I 

0.864 138 127. 

. Shear paralel to grain ·MPa 

R I T 

11.9 12.3 

- 10 -

16.4 15.2 I 61.6 56.9 

Resistance to splittiing N/cm 
R-Plane I. T-plane 
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TRADE NAME: Cananga BOTANICAL NAME: Cananga odorata Hook. f. et Thorns (Annonaceae) 
LOCAL NAME: Iliang-Iliang, Alangilan, Tangit, tangig (Ph.); Fereng (Th.); Kenanga (In. Sab. Sar .. Br.); Langolian (In.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, -'Heartwood Color: brown, - Odour: distinct, 

~ Grain: straight, 
STRENGTH CLASSES: very weak, 

- Texture: coarse, - \.Jeight: light, . - Shrankage: c~aratively large, 

SEASONING - Air drying rates: - Checking: slig~t risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, 
USES: 

RESISTANCE TO TERMITES: no, ~RKING QUALITIES: easy, 

Packing boxes, Household appliance, Turnery wood, Buoys, 
GEOGRAPHIC DISTRIBUTION: Burma, Malaysia, Philippines, Indonesia, China, India, 
GRO'rJTH'RINGS: indistinct or absent, 
.veSSELS/PORES Poros i ty: wood di ffuse-porous, - Arrangement: in di ffuse;1 

- Perforation plates: simple, - Intervessel pits: .al ternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
Vessel No.: <5/sq.mm, 5-20/sq.mm, Vessel element mean length: 350-800um, 

) 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - \.Jall thickness: thin to thick, 
~XIAL PARENCHYMA - Banded: 1-3 cells, 
RAYS \.Jidth : commonly 4.-10 seri ate, Numbers: <4/mm, 4-12/mm, Ray tissues: heterogeneous type Ill, 

: ~'" 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Ph it i ppi nes 5 12 0.30 . 0.364 45.6 .45.6 7.36 6.33 I 23.3 21.5 
. . ---- .... _----------------------.-.------------------------------------------------------------------------------------------------------------

Stress at limit I, Hardness N. 
proportionality MPa I Side grain cnd grain 

2.41 2.08 1470 1338 2360 2148 I 

Shear paralel to grain 
R I 

4.94 5.11 

MPa 
T 

Resistance to splittiing N/cm' 
R-Plane I T'plane 

--~--------------------------------------------------- ---------------------------_.----------------.-------- ---------------~------------------
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TRADE NAME: Pulai BOTANICAL NAME: Alstonia scholaris R. Br. (Apocynaceae) 
LOCAL NAME: Dita (Ph.); Shaitan (Bur.); Popel khe (Cam.); Pulai biasa (in.); \Jhite cheeswood, Millky pine (Aust.); Mocua (Viet); Shiiitsn woOd;'i:hiitia~(lnd:)' ..... 

HABIT OF TREE: large tree,' 
?HYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, Heartwood Color: yellow, - 'Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: mediuo, - \Jeight: light, - Shrankage: corrparatively'hrge,' 
ST~ENGTH CLASSES: weak, 
SEASONING - Air drying rates: fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DuARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~ORKING QUALITIES: moderately easy, 
USES: Interior fi~ish, Plywood, Culture, 

,Packing boxes, Food containers, \Jood mould, Household appliance, Matches, Pencils, Battery separators, . 
GEOGRJ'.PHIC DISTRIBUTION: Vietnam, CarTbodia, Burma, Thai'land, Malaysia, Phi l ippines, Indonesia, Indo-china, China, Parkistan, India, sri Lanka'~ 
GRO\JTH RINGS: moderately distinct, 
VESSEL5/PORES Porosity: wood dIffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

Perforation plates: slrrple, Intervessel pits: al t"ernate, - vestured pits pres'ent, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200uo, 

- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: >800uo, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - \Jall thickness: thin to thick, 
AXIAL PAltENCHYMA - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, - \Jidth: 1-3 cells, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Latex or tanniniferous tubes present, 

'" 

MINERAL IIICLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray celts, - crystalliferous cells: ordinary, chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTI~S 
" ' 

.-._-----.-------------------------------------------- ---------------------------------------------------~-- ----------------------------------

Locality ,Jf growth I No.of trees I Moisture I Density g/cm3 I Bendingi strength I Modulus of I MaxillUll crushingstrerigth 
I tested I content Y.I Basic density I Air-dry density I MPa I elasticity GPa I MPa' 

---------------------------.---.--.--------_.---------------------------------------------------------.---.-----------------------------------
Philippines 2 green 0.34 0.409 35.7 55 5.70 7.3 21.4 33.2 

, , --- .. _------------------------------------------------------------------------------------------------------------------.-----.---.-----------, ' 

Stress at l imi t Hardness N.' 
proportionalit'y MPa Side grain end grain 

Shear paralel to grain MPa 
R I T 

Resistance to splittiing N/cm 
R-Plane IT-plane 

------------------------------------------------------------------------------------------------------.----- -----------------------------~~~--

2.74 1.7 1900 2160 3.57 7.7 
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TRADE NAME: Jelutong BOTA~ICAL NAME: °Dyera costulata Hook. f~ (Apocynaceae) 
LOCAL NAME: Jelutong bukit (Sab.); Tinpeddaeng(Th.)j Njalutung(In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, .- Heartwood Color: white to grey, ~ellow;; - Odour: indistinct, 

- Grain: straight, - Texture: medium, - ~eight: light, - Shrankage: very small, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: fast, - Checking: slight risk of checking; - Deformation: slight risk of deformation,. 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: good, :'~RKING'QUALITIES: mOderately easy, 
USES: plywood, Culture, 

~ood mould, Carvinge, Penci ls, °Battery separators, 
GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Philippines, Indonesia, Indo-china, Papua New Guinea, 
GROWTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal1and/or radial pattern, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: >800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheol p.: diffuse, diffuse-In-aggregates, - Bonded: 1-3 cells, 
RAYS Interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, - Latex or tanniniferous tubes present, 

.. 
TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I .. Modulus of ° I Maximum crushingstrength 
I tested I content XI Basic density I AIr~dry density I MPa . . I ~(~stici ty GPa I MPa 

MalaOysia 3 15.8 0.36 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

2.65 2.75 1740 1782 

0.435 50 59 

Shear paralel to grain MPa 
R I T 

5.B 6.7 

8.1 7.4 27.0 30.5 

Resistance to splittiing N/cm 
R-Plane . I T-planeo 

36 41 
-----------------------------------------------------------------------.----------------------------------------------------------------------\ 
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TRADE ~AME: Mcnsira BOTAN I CAL NAME: Il ex pl e i obrach i a ts Loes (Aqu Ho l i sccse) 
LOCAL NAME: Mensira gunung (In.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, 

- Grain: straight, - Texture: fine, 
STRE~GTH CLASSES: medium, 

- Heartwood Color: yellow, -, Odour: indistinct, 
- ~eight: heavy, - Shrankage: large, 

SEASONI~G - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: slight risk of checking, 
~ORK I NG QUAL! TI ES: e'asy, 

- Deformation: slight risk of defo'''-mation, 

USES: House building, Interior finish, 
Household appliance, Turnery wood, Carvingc, Tool handlc, Matches, Pencils, Disposable chopsticks etc., 

GEOGRAPHIC DIST'RIBUTION: Indonesia, 
GR~TH RINGS: modcrately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: scalariform, - Intervessel pits: opposite, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.IlTll,' - Vessel element mean length: >800un, 

FIBRES A~D FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, 
RAYS - ~idth: commonly 4-10 seriate, - Numbers: <4/IlTll, - Ray tissues: heterogeneous type 11, - Sheath cells present, 

TABLE OF PHYSICAL A~~ MECHANICAL PROPERTIES 

Locality of growth I ~o.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maxinun crushingstrength 
tested I content %1 Basic density 1 Air-dry density I MPa I elasticity GPa 1 'MPa' 

~--------------~--------------------------------------------------~----------------------------------------- ------------------'----------------

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 
R I T 

,I 

I, 

Resistance to splittiing N/cm 
R-Plane I,T-plane 

-~----~------------------------------------------------------------------------------------~---------------- -------------------------,---------
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TRADE NAME: putat BOTANICAL NAME: Planchonia Valida Blume (Barringtoniaceae) 
..... 

LOCAL NAME: Putat paya (In. Sab.)'; Selangan kan kong (sab.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES· - Heartwood and Sapwood: clearly distinct, . - Heartwood Color: red, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - ~eight: heavy, - Shrankage: small, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: moderately slow, 
NATURE DUARBILITY: durable, '~RKING QUALITIES: 

- Checking: no risk of checking, 
moder~tely easy, . 

- Deformation:' no risk of deformation, 

USES: House building, Interior finish, Ship and boat manufacturing, Vehiclc, Furniturc, 
Agricultural implement wood, 

GEOGRAPHIC DISTRIBUTION: Burma, Malaysia, Indonesia, 
GR~TH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - "Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: simple, Intervessel pits: alternate, . 
- Vessel-ray pitting: large,' rounded,. large, gash-like, - Mean T.D.: 100-200um, . 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, ~ Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: >1600U11, "-..... all thickness: 'very thick,' '.' 
. AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, Banded: 1 .. 3 cells, 'S 

RAYS - interconnected (fused) rays, ~ .... idth: 1-3 cells, commonly 4-10 seriate, - Numbers: >12/mm, 
- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, . 
TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I . MPa 

Indonesia 64.9 0.68 

Stress at l imi t Hardness N. 
propOrtionality MPa Side grain end grain 

0.831 78.6 123.6 I 

Shear paralel to grain MPa 
R T 

6.1 6.8 6.8 7.7 

- 15 -

12.16 16.481 39.5 68.3 

Resistance to splittiing Nfcm 
R-Plan~ IT-plane' 
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TRADE NAME,: Didu 

LOCAL NAME,: 

BOTANICAL NAME: BO!T'bax insigne \.Iall. (Bombacaceae) 

HABIT OF ~.tl,EE: large tree, 

PHYSICAL J;',~OPERTIES - Heartwood and ,Sapwood: distinct, - Heartwood Color: yellow, -' Odour: indistinct, 

." - Grain: straight, - Texture: coarse, - \.Ieight: light, - Shrankage: small, 

STRENGTH C,~ASSES: ,weak, 
SEASONING, - Air drying rates: fast, - Checking: no risk of c:hecking, - Deformation: no risk of deformation, 

NATURE DUAli,BILITY: non-durable, AMENABILITY TO PRESERV~TIVE "fREATMENT: good, \.IORKING QUALITIES: easy, 

USES: Furnj,ture, Veneer, Plywood, Musical instrunents, 
Food'containers, \.Iood mould, Household appliance, Matches, Battery separators, Buoys, 

GEOGRAPHIC,DISTRIBUTION: Vietnam, Laos, Burma, China, India, 

GRO\.lTH RINpS: distinct, 

VESSELS/POR,~S - Porosity: wood diffuse-porous, 

Perforation plates: simple, 

- Arrangement: in diffuse, 

Intervessel pits: alternate, 

- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D_: >200, 

Vessel No.: <5/sq.mm, - Vessel element mean length: 3S0-BOOum, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: >1600um, - \.Iall thickness: thin to thick, 

AXIAL PARE,~CHYMA - Paratracheal p.: scanty, vasicentric, - Banded: 1-3 cells, 
RAYS - \.Iidth: commonly 4-10 seriate, - Numbers: <4/mm, 4-1Z/mm, - Ray tissues: heterogeneous type Ill, 

MISCELLANEquS: Rays storied, Axial parenchyma storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

-----------------------.--~--------------------------- -----------------------------------------------------------------.-----------------------

Locality',~f growth I No.of trees I M'oisture I Density g/cm3 I Bending1strength I Modulus of I Maximum crushingstrength 

I tested I content XI Basic density I Air-dry density I MPa I elasticity GPo I MPa 

India B.9 0.395 52 44.7 7.000 6.17 I 30 22.7 

--------,-~-------------------~---------------------------------------~------------------------------------- ----------.------------------------

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to spl itti ing N/cm 

propprtionality MPa Side grain 'I end grain R I T R-Planc' IT-plane 
, , 

------r~---------------------------------------------- --------.------------------------------------------------------------------.------------
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TRADE'NAME: Durian BOTANICAL NAME: Durio zibethinus Murr. (Bombacaceae) 
LOCAL NAME: Durian daun, Durian kampong".'(M.) Durain puteh (Sab.); Durian benar, Laung, Loeria (In.) 

:,{~ 

HABIT OF TREE: large, tree, __ ;' ': 

PIlYSICAL PROPERTIES - Heartwood an<:! sa~,wood: clearly distinct, - Heartwood Calor: brown, red, - Odour: indistinct, 
- Grain: interlock~cj', - Texture: coarse, - \.Ieight: light, moderately heavy, - Shrankage: large, 

STRENGTH CLASSES: medium, weak, ; 

SEASONING - Air drying rates: moderate~i fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESIS}ANCE TO TERMITES: moderately, 'AMENABILITY TO PRESERVATIVE TREATMENT: good, \.IORKING QUALITIES: moderately ea'~y'; 
USES: House building, Furniture, PLYWood),:: 

Household appl iance, , t 
GEOGRAPHIC, DISTRIBUTION: Malaysia, Phill~ines, Indonesia, 
GROIJTH RINGS: indistinct or absent, ';', " ! 
VESSELS/PORES - Porosity: wood diffuse~~orous, - Arrangement: in diffu~e, 

Perforation plates: si~:le, Intervessel pits: alternate, 
Vessel-ray pitting: si~tlar to intervessel pits, - Mean T.D.: >200, 

- Vesse~ ·No.: <5/sq.mm, : .- Vessel element mean length: >800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: dis'trnct bordered, - Mean,length: - \.Iall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: vas~'dentric, - Banded: 1-3 cells, 
RAYS - \.Iidth: commonly 4-10 seriate, ~ Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Tile cells: Durio type, 
MINERAL INCLUSIONS - Crystals: Prismati~ crystals present, in axia,l parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I MOisio}e I oensity g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 

I tested I cont~nJt XI Basic density I Air-dry density I MPa '.I elasticity GPa I MPa 

Phi l ippines 1 I gre'ch 
• • j • 

0.45 

- . 
Stress at limit Hardness N. 

proportionality MPa Side gra~n ' end grain 

, I 
I 

0.546 4B.1 

Shear paralel to grain 

R I 

77 

MPa 
T 

B.16 10.3 I 22.6 42.4 

Resistance to splittiing N/cm 
R-Plane I T-plBne 

----------------------------------------~~~------------~-------------------------------------------------------------------------------------~ 

..... : .. , .. :', . ~ 
• 'I '" ~ , 

3.69 3.9 2350 3'2;0 2970 3954 I 5.88 10.2 

- 17 -



TRADE ~AME: Balsa 
LOCAL ~AME: 

. BOTA~I CAL ~AME: Ochroma pyrami da l e Urbal1 (Ilombacaceae) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES -·Heartwood and Sapwood: indistinct, 

- Grain: straight, 
STRE~GTH CLASSES:· very weak, 

- Texture: coarse, 
- Heartwood Color: white to grey, - Odour: indistinct, 

- I-leight: very light, - Shrankage: large, 

SEASO~I~G - Air drying-rates: 
~ATURE DUARBILITY: non-durable, 
USES: P l ywoo.&, 

- Checking: slight.risk of checking, - Deformation: slight risk of deformation, 
RESISTA~CE TO TERMITES: no, 1-l0RKI~G QUALITIES: easy, 

Household appliance, Battery separators, Buoys, 
GEOGRAPHIC DISTRIBUTIO~:. Philippines, Indonesia, 
GROI-lTH RI~GS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation. plates: simple, Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-lIke, ~ Mean T.D.: >200, 
- Vessel No.: <S/sq.mm, - Vessel element mean length: 3S0-800um, 

FIBRES A~D FIBRE TRACHEIDS - Pits: - Mean length: >1600um, - I-lall thickness: very thin, 
AXIAL PARENCHYMA - paratracheal p.: vasicentric, - Banded: 1-3 cells, 
RAYS - I-lidth: commonly 4-10 seriate, - Numbers: <4/mm, 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, 

TABLE OF· PHYSICAL A~D MECHA~ICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxillUT1 crushingstrength 
I . tested I content %1 ~asic density I Air-dry density , ~Pa , elastici~y GPa·' MPa 

Philippines . . 1 12 0.31 

Stress at limit· I Hardne~s ~. 
proport i ona l i ty . MPa ·1 Side grain end grain 

0.364 SO.S SO.S 

Shear paralel to grain. MPa 
R I T 

6.41 S.S1 , 23.4 21.6 

Resistance to splittiing· N/cm 
R-Plane IT-plane 

--------------------.--~--.~~------------------------- -----.------------------------------------------------------------------------------------

4.93. /' 4.26 , . 2410 2193 I . , 
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TRADE NAME: 'Balu BOTANICAL NAME: Cordia subcordatei LIlIII. (Boraginaceae) 
LOCAC 'NAME: 'Sal imuli : (I n.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct" - Heartwood Color: yellow, brown, with streaks, - Odour: indistinct, 

- Grain: straight to fairly interlocked, Texture: fine, ~eight: light, moderately heavy, - Shrankage: 

, ,~ 
STRENGTH CLASSES: 'nied i um, , 
SEASONING: '-'Ai~ 'dryin~ rat~s: - Checking: ~ Deformation: 
NATURE DUARBILITY: non-durable, ~RKING QUALITIES: easy, 
USES: Furniture, Plywood, Musical instruments, 

/' , 

Turnery wood, Gunstocks, 
GEOGRAPHIC DISTRiBUTION: Philippines, Indonesia, 
GROWTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood semi-ring-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um" 
- Vessel No.: S-20/sq.mm, - Vessel element mean length: <3S0um, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, - Sheath cells present, 
MINERAL INCLUSIONS - crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
.... : .. ;'~:-::. .. ' ;,:'. ';",':" .. .. ',;..~ .~~ ......................... :.. _ .... -..... ",,,,,,, ............................... -_ .... -.......... -........ -----.......... _ ....... --_ .. -.... ---.. -.... ---.... _ .. ---......... ~ ... ---..... -.... -------.. --.... -.... -_ .. -.... -
Locality of, growth " No.of trees "Moisture' Densi ty g/cm3 , Bending strength I Modulus of I Maxirrun crushingstrength 

",' tested ',content %, Basic density' Air-dry density' MPo I elosticity GPo, MPo 
.. -.... --- ... --~~-~ .... ~ .. ~- .. ------ .. -- .. ----- .. -.. -------- .. ----- ---------------- .... ------------------------------------ -- .. ----------------------------~---

: ',' L -- .. ----------------------------------- .. ~ .. -.. --- .. -.. ----- --_ .. _---_ .. _-- .. ----- .... -- .. ----_ .. _------------------------------ .. --------------------------
',,' Str~ss:at limit, 

proportionality 'MPa 

, , , 

Hardness N. 
Side grain end groin 

Sheor paralel to grain MPa 
R T 

Resistance to splittiing N/cm 
R-Plane , T-plane 

---~ -----~ --,- -'- ----------------------------------------------------------------------------------------------------. -----, --------------. ----
' .. ' r" ; ,': " 

------- .. -------.~--.~ .. -.. ------ .. ---------------~------- ---_ .. ----------------------- .. ------------------- .. _------------------_ .. _----- .... ------------
1."' "1' :' "'1:',' 
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TRADE NAME: Piling-liftan 
LOCAL NAME:/ 

HABIT OF TREE: large tree, 

BOTANICAL NAME: Canarium luzonicum A. Gray (Burseraceae) 

PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, indistinct, - Heartwood Color: brown, red, - Odour: distinct, 

"::', < ':~"~' . 

- Grain: straight to fairly interlocked, - Texture: medium, - \.Ieight: light, moderately heavy,· 
STRENGTH: CLASSEs:.m~dium, weak, 

- Shrankage: small, comparatively large, 

SEASONING - Air drying '~ates: moderately slow, - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable,· RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, \.IORKING QUALITIES: easy, 
USES: House building; Interior finish, Furniture, Veneer, Plywood, \.Iood based panel, 

Agricultural implement wood, Packing boxes, 
GEOGRAPHIC DISTRIBUTION: Philippines, 
GRO\.lTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, 
FIBRES AND FIBRE TRACHEIDS - pits: moderately distinct bordered, - Septate fibres: coomon, - Mean length: 900-1600um, - \.Iall thickness: thin to thick, 
AXIAL PARENCHYM\ - Paratracheal p.: scanty, vasicentric, 
RAYS - \.Iidth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, - Radial intercellular canals present, 
MINERAL INCLUSIONS - Crystals: Prismatic crys~als present, in ray cells, crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
, .. 

---------~---- .. ~--~-~~~.-~~--------------.----------- -.----.------------------------------------------------------------------------------------
Locality of gr,::wth , No.of. trees' Moisture' Density g/cm3 , Bending1strength' Modulus of 'Maximun crushingstrength 

, tested 'content %, Basic density' Air-dry density' MPa , elasticity GPa , MPa' 

Phi l ippines· ·1 12 0.48 0.568 84.8 77.7 7.95 7.37 , 40.9 37.8 

----------- .. ~.----------------------------.---------------------------------------.---~-------------------- ----------------------------------
Stress'at limit' 

propor t i ona l i ty ': ; ",'IP a , 

9.32 . I 8.06 . ,., , 

":',-. 

Hardness N. 
Side grain end grain 

3600 3276 5670 5160 , 

Shear paralel to grain MPa 
R , T 

13.3 13.8 

- 20 -

Resistance to splittiing N/cm 
R-Plane , T-plane 
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TRADE NAME: Agoho BOTANICAL NAME: Casuarina equisetifolia L. (Casuarinaceae) 
LOCAL NAME: Ru(M.);' Aru, Semipilau (Sab.); Tjemara Laut (In.); She oak (Aust. N. G) 

HABiT 'OF TREE: l~r9'e tree, , 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, indistinct, 

,', " :c: ,." '. ':' _ ,Grain: straight,' obl ique, - 'Texture: fine, 
STRENGTH CLAS'SES:'very strong, strong, 

- Heartwood Color: brown, n;d, 
\.Ieight: heavy, very heavy, 

- Odour: indistinct, 
Shrankage: large, 

SEASONING " ,"Aii-' dr'ying rates: - Checking: sl ight ris~ of checking, - Deformation: sl ight risk of deformation, 
NATURE DUARB'Ii:I:TY:' non-durable, AMENABILITY TO PREsJ(IVATIVE TREATMENT: low, \.IORKING QUALITIES: moderately difficul t, 
USES'='.House'building, 'Ourabl'e timber, Ship and boat manufacturing, Vehicle, 

. 'Fuet~ Pulpwood, , 
GEOGRAPHIC,oISTRI"BUTION: Vietnam,' C~mbodia, Malaysi'a, Philippines,' Indonesia, China, Parkistan, India, 
GRO'WTH RI'NGS:' ~erately distinct, l 

VESSELS/PORES - Porosity: wood diffuse-porous, - ,Arrangement: in diagonal and/or radial pattern, 
Vessel grouping: exc~usiv~ly s9litary, Perforation plates: simple, scalariform, - Intervessel pits: alternate, 

- Vessel-ray pitting: similar. -to intervessel pits, - Mean T.O.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-BOOum, 

FIB~ES AND FIBRE TRACHEIOS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - \.Iall thickness: very thick, 
TR~CHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Banded: 1-3 cells, 
RAYS - \.Iidth: commonly 4-10 seriate, - Numbers: 4-12/mm, >12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, . 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Loca~ity of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maximum crushingstrength 
tested I content Xl Basic density 1 Air-dry density 1 MPo 1 elasticity GPo I' MPo 

-~r~:------------~~'''-''-,-.-''-''-----''--''-''-------------- ...... -----~--- .. ---------- .. ----- .... ------- ...... ----------- --------------------------------------
Phi l ippines " . 7 12 0.B4 1.103 175 160 21.3 19.8 1 82.B 76,S 

------------------------------------------------------------------------------------------------------------------------- .. --------------------. ' 

... " .Stress,:at. limit:·, 1 

" ' proport i ono l i ty. MPa· I 
Hardness N. 

Side grain end gl'aln 
Shear paralel to grain MPa Resistance to splittiing N/cm 
R T R-Plane T-plane 

- ~, .. :-: ~ - - .. "': r' -I~':~~""· -;-;_ .. -.- - -.- - - .. -_ .. ,- - _ ........ - .... - - .. - .. _ .. - .. - ...... - - - .. _ .. - - - .... - - - .. - - - ...... - -_ .... - - .... - ~ - .... - - - - -- ....... - - ....... - - - - -- ...... - ....... - - - ... - -- ...... - ......... - - - .. - - - - .... - .. 
',',:.',' 2L3 ;. 1::·.··.;·1B.4 : 'I 15600 14196 14700 13377 1 1B.3 1B.9 

.............. - ...... - -: -,,-:-::-.:-:" ... !..-" - - ........ - - ...... _ ........ _ .. - .......... - - ............. _ .. _ .. - _ ...... - _ .... _ .. - - ..... - - _ ...... - - .. - - - - .. _ .. - _ ... _ .... - - - - ....... - _ ... - - - - ... - - - ... - .. - ......... - - - .... - _ .... - - - .... - - - - .... --

• :,':.:' ; ,:',' ;!' 

: .' .• J' : ~ :: :",'. '. ·!:.I·'.: .~.' 

'. ~. :. I .,' ; 
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TRADE NAME: Mata· ulat BOTANICAL NAME: Kokoona reflexa (Laws.) Ding Hou (Celastraceae) 
LOCAL NAME:/· ,I " , . 

HABIT OF TREE: small t~'ee, mediLrn tree, 

PHYSICAL PROPERTIES ~- :~eartwood and Sapwood: indistinct, Heartwood Color: brown, - Odour: indistinct, 

.' ~~G~ain: stralght to fairly interlocked, - Texture: fine, - ~eight: heavy, Shronkage: very small, 

STREIlGTH CLASSES:' mccliijlO,. 
SEASONING' - Aii-' d'i-ying rates: moderately fast, - Checking: sl ight risk of checking, - Deformation: sl ight risk of deformation, 

NATURE DUARBILlTY:: mOa~rately durable, . AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES:' easy, 
USES: House building; '!Interior finish, Durable timber, Furniture, 

/-
f! 

GEOGRAPHIC DISTRIRUTION: Malaysia, 
GRO~TH RINGS: indi;tinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Vessel grouping: exclusively sol itary, - Pedoration plates: simple,' - Intervessel pits: extremely rare or absent, 
.. Vess'el-ray pitting: simi lar to intervessel pits, .. Mean T .0.: 100-200un, 

- Vessel No.: 20-40/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AIlD FIBRE TRACHEIDS - Pits: distinct bordered, - Mean l,ength: 900-1600um, - \,Iall thickness: thin to thick, 

AXIAL PARENCHYM;,~ - Banded: >3 cells, 
RAYS - \,Iidth: :exCLlis"ively uniseriate, - Ni.Jnbers: 4-12/mm, - Ray tissues: homogeneous uniseriate, 

MINERAL I NCLUSI.ONS· - Crystals: Prismatic crys~als present, in ray cells, - crystall iferous cells: ordinary, 

i 
" TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

.................. ;. __ "'~:: .. .! .... 0" .. ~':. "' .............. :. ................................................................................................................................................................................................. ~ ..................................... .. 
Locality of gr~'wth: I: No.of trees I Moisture I Density g/cm3 I Bending'strength I Modulus of I Maximum crushingstrength 

I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

.... ------~-~;.----,~-~~-~~~~~ .. -------------- .. ---------- - .. -- .. -- .. -- .. --------- .. --_ .. _----------------------------------------------------------------
Ma lays i a .,' i' :. I: 1S ·1 1. 121 102 106.3 I 16.3 15.8 I 53.1 57.7 

--- .... -- ... -----.~'---- .. -- .. ~-~-------------------- ... -- ... --- ---------------------------------------------------------------------- .. ------------------
. Strestat'liirii't" 

prop6rtio~ality:::',':MPa.' I 
Hardness N. 

. Side grain end grain 

Shear paralel to grain 

R I 
MPa 

T 
I 

. I 
Resistance to splittiing N/cm 

R-Plane I. T-plane 
'- - - - - - ...... ~'-'''.~ + ... ': - ~:~.~:":" ;.;~:"" ;"._ .. -'.-;" ... - ~ - .... - .... -',- _ .... _ .. - - - .... - - - ....... - ... _ .. - .. ' .... _ .. - .. _ .... - - - ........ - - .. - ...... - .. - ............... - ...... - _ ... _ .. _ .... _ ........ - - .... - _ .. _ ........ _ ...... - - ....... - - - .. --

6.83 ',i ::":?'~58\i':'::'1 I· 
/ 

", :,': . :..!:'.'" ;.'. 

I. ~ , ~ ," : - 22 -
.' ,' .•• ,.' .1 
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TRADE NAME: Yon BOTANICAL NAME: Anogeissus acuminata ~all. (Combretaceae) 
LOCAL NAME: Takien-nu (Th.); Ram (Viet.) 

HAS'iT OF '+~E~:' ~di~ tree,' 
PHYSICAL PRO~ERTlES: - Heartwood and Sapwood: distinct, indistinct, - Heartwood Color: yellow, purple, - Odour: indistinct, 

,. - Grain: straight, oblique, - Texture: fine, 
STR~NGT~ CLASSES: s~rong, 

~eight: heavy, - Shrankage: very large, 

SEASONING ~ Air drying rates:, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATUR~ DUARBiLlTY: non-durable, ~ORKING QUALITIES: tljOCler'ately difficul t, 
USES,: .D~.r.~bl~: t'imtier, Texti le timber',' ' 

. Turnery wood, .Tool handle, 
G~OGRAP~IC ;D,~S.TRI.BUTlON: Thailand, ,Malaysia, Philippines, Indonesia, Indo-china, Papua New Guinea, China, 

I 
GRO~TH RINGS: distinct, moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Vessel grouping: radial multiple, - Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: s(milar to·intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: S-20/sq.rrrn" .' 'Vessel element mean length: 3S0-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: present, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
~~IKC PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: vasicentric, aliform, 
RAYS - interconnected (fused) rays, - \.Iidth: 1-3 cells, -, Numbers: 4-12/rrrn, >12/rrrn, 

- Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

----~--~--~-~~---------~-------------------------------------------------------------------------------------------.-----.--------------------
Lo~ality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 

,·"l', ',:' n·: ... ",""1·, tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

-~,-~~-.-~~~T~h~-~-.-~------~--------------------------------------------------.----------.-----.--------.---------------------------------------
India .13.4 1.017 133 129.7 I 14.99 14.21 I 65 65.0 

-.-.~.~.-.. -.. ~ ... -..... -:.":.-, ... -..... __ .......... --_ .. _ .. --- _ .... ------ .. ---_ .. ---- .. _-- ---- -- ...... --.. -_ .... _ .............. _-- -_ ...... --_ .... _ .. -_ .. -- _ .. _ .... ---.... --.... -- --- -- .. _- ........ ---- -........ _ ...... -
',:,' :1.',:,·Stress at"limit Hardness N. Shear pnrnlcl to grain MPa Resistnnce to splittiing N/cm 
.;. ' 'propor,t i ~na l i ty !',' , MPa : I Side grain, R T R-Plane T-plane 

.... --.-:-... 7· ... · .... · ... ;-."':.--.-·-·~.-.-- .. --- .... -,- - -_ ... -- ...... -- ... ---- .. --- .... - .. ---- .... -- ........ -- - - .. --_ .. - - - .. --- - ..... -_ .. _ .. - .......... - - - ........ -- - .... --- -- - ..... - - .. - - _ .. -- .... - ......... - - .. -- - .. - _ ........ 

", '.: ':' . " .: ~ I 15.8 17.1 
-:' ....... :.~ ':"" .. ~- ~' .. ~:-: -: '- ~ .... .;'~ .. ' ... ' .. ..: .............. -.... -.... -...... _ .. -............... _ .... _ .. _ ........... --....... _ ........ -: ...... -................ _ ...... ---...... - .. ---.. --.... -_ ........ -_ .. --............. ---...... _ ......... ---.......... -..... -

.: I 

" 
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TRADE ~AME: Ketapang BOTA~ICAL ~AME: Terminalia catappa L. (Combretaceae) 

LOCAL ~AME: Talisai(Ph.,Sab.); Indian almond(lnd.) 
, " 

HABIT OF TREE; :l~rg~ ~~e~; 
PHYSICAL PROPERTIES' -"Hea'rtwoodand Sapwood: distinct, c Heartwood Color: brown, red, - Odour: indistinct, 

: - Grain: interlocked, - Texture: fine, - IJeight: moderately heavy, - Shrankage: small, 

STRENGTH CLASSES: medium, weak, 

SEASONING - Air dry;'ng rates: - Checking: slight risk of checking, - Deformation: 

NATURE DUARBILITY:'~~~~durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, IJORKING QUALITIES: easy, 

USES: House bu'ilding,i,Interior finish, ship and boat manufacturing, Vehicle, Furniture, Veneer, Plywood, 
'/' , 

Turnery wood, Pulpwood, 

GEOGRAPHIC DISTRIBUi)ON: Malaysia, Phil ippines, Indonesia, China, India, 

GROIJTH Ri~Gs: mod~:r'a'telY distinct, 

VESSELS/PORES P~AoSity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
. :! ~ 

- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

•. :' to'.·!".: •• '., • 

'v'~~sel No.: <5/sq.rrrn,,5-20/sq.nm, - Vessel element mean length: <350lXli" G~S and other deposits, 

FIBRES AND FIBRE r'~~CHEIDS - Pits: sirrple to' min~te,ly bordered pits, - Septate fibres: present, - Mean length: 900-1600um, - \Jall thickness: thin to thick, 

AXIAL PARENCHYMA !iParatracheal p.: scanty, vasice~tric, aliform, confluent, - Banded: 1-3 cells,'>3 cells, 

RAYS - inte)"conric~ted (fused) rays, - IJidth: coomonly 4-10 seriate, - Numbers: 4-12/rrrn, 

- RaY" tiss~Js: homogeneous uniseriate and mul tiseriate, heterogeneous type Ill, 
I'.. .' 

MINERAL INCLUSIO,~~ - Crystals: Druses or sand crystals present, in axial parenchyma cells, - crystalliferous cells: idio~last, 

'.: TABLE OF PHYSICAL AND MECHANICAL PROPERTI~S , 
.. - - _ .... -.:'.~.:- .... ;.. ~ .. -.';~'-:' -: ,!,,'-:-. -: ~ ... '!" -: ~:- - -: -.- ~ ...... _ ...... ~ ~'-" _ .. _ .... - _ ........ - - - - _ ... _ ... _ ... _ .... - .. - .. - .. _ .. _ ...... - - _ ... - - _ .... - .. - ..... _ ...... _ .... - - - _ .... - - - - _ .. _ .. - ....... - .. - - _ .......... _ .... - - ..... - - - --

Locality of grow\h I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxillUll crushingstrength 

.j".,\- .:,.,tested 1 content %1 Basic density 1 Air-dry density I MPa I elasticity GPa 1 MPa 

.. - ~ .. - -_ ...... - ..... - -.7"-~":":-." ---7·'!" 7.- -.-.- --:: -- -,-- - ~ -- ~ ..... -- - .. - _ .... - .... _ ..... - - --- ...... - --_ .. -- - - _ .. -_ .. -- .......... ' .. - .. - -_ .... ------ ---- .. ----------- -- .. ---- -- .. --- ... ------ ------

Malaysia 
.j. 

·.d " 1 ' 15 0.71 73.5 76.6 10.95 10.6 I 40.3 43.8 
-.... --..... ~ -... ,-.... ":" ,,;,,- -;-... -.:- ..... -.": :- -: ..... -:-.- - .. --.... --........ -.. -....... ---.. -_ .. - .. -...... _ .... _ ........ ---.. ---... ---.... -----.... ---............ _ .. _ .... -...... -.. ---.. -_ ...... _ ....... -... -.. -.... -: .. --...... -_ ...... -

·.Stress:at·.:l~mit ,···1 
proport,iona'ii,ty;;:", MPa ' 1 

Hardness N. 

Side grain end grain 

Shear paralel to grain' MPa . 1 Resistance to splittiing N/cm 

R 1 T 1 R-Plane T-plane ------~~.~~:~ ;~':~" r-~~~'; ~~;'-J~ ~·:;:r~ i- --------------------------------. ------------; ~ ~ -------~ ~ ~; ------------------------'- ----------------------------
___ .. - .. - ~ ~ - -::- : ... ;~~ :-l.':':':'.,L:' - L:~:-'. - -.-.-.... : .... - .. - - .. - .. - .. - - - - .. - - .... - - - .... - - .. - - - - - .... - .... - .... - ...... - - - - - _ .. _ - _ ........ - _ .............. _ .. __ .. _ .. _ .. ___ .......... _ .. ___ .. _ .. _ ..... _ ... _ .... _ ...... _ ..... _ ..... _ 

;; :'1':';. :~'!' .• ~~: ~:"<~;~:;";-' .::'" 
':'~;:.~.: :>J '::'~,i ... i' •.•... 
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TRAD~ NAME: Lanipau BOTANICAL NAME: Terminalia copelandii Elm. (Combretoceoe) 
i.oc.(~· NAME'i' k·~·tapa~g(ln.); Talis·ai(S~b.) 
~ ~':':f~~ : ~: .. :~:I,:?~.: ::~,;:'<~:~:~;' i:" :.' .' . . ... : . 
HABIT OF TREE: 'larg~ tree, ..... . 

PHYSiCAL' PROPE"~hES~ ;'Heartwood ?nd ~apwood: indistinct, - Heartwood Color: brown, 
,':'::' ',;: ~ !.:I·.; ., ..... ::.j::: ... ~ .. 

. . :'. ;:., :': .. ,: ., :'" : - Grain: straight~ obl ique, - Texture: medium, - \.Ieight: light, 
•• ' • ~'.' '. '.. ..' ' ... ~ • '" ~. t , : • ,~ '! ' ' ... ,. i. . 
STRENGTH. CLASSES: medium," weak, .,' 
" " •. ':' ',', t·:."':';··":;" :.::' ... : . . 
SEASONING·.'7,,:·Air· drying rates: moderately fast, moderately slow, 

- Odour: indistinct, 

- Shrankage: small, comparati'vely large, 

- Checking: - Deformation: slight risk of deformation, 
", '. 1;1';, : .• ;...- .. :.: ::~'~': ~'I :',': . , ' ; i ," 

NATURE·DUARBILITY:.non-durable, . RESISTANCE TO TERMITES: no, 
~··i.·· ,~\: ~".i~·. '. :,~.~! '-:. ".~ ., .. ~:. .... t: .!.. 

. AMENABILITY TO PRESERVATIVE TREATMENT: good, ~RKIIIG QUALITIES: moderately easy, 

~~~~: ''.f~r~i tur:~;' ,~~!",~er, Pl y~ood, .' .l... • • ~., , , .. " . \ ... '. I. '.. .,' .. 
::.:: Packing' boxes,· Turnery wood, 

" , .,.., :., ••• ". ~ I I' ! •. ', '.. ..' . 0 

GEOGRA~HIC DISTRIBUTION: Malaysia, Philippines, Indonesia, Papua New Guinea, 
GRO~i:H" RIIiGS; 'm~d~ratelY distinct, 
.'; •. j. U :.:' •• : '. :,',; •• ' I , • 

VESSELSI,PORES ~ .. Porosity: wood diffuse-porous, - Arrhngement: in.diffuse, 
............. - P~~fcir~tion plates: simple, - Inter\'el'sel pits: alternate, - vestured pits present, 

- ij~~sel~ray 'pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

V~ss~l NO.:' <5isq.mm, - Vessel element mean length: 35.0-aOOym, - Tyloses: present, 

FIBRES AND FI.BRE tR'ACHEIDS . - Pits:: simple to minutely bordered pits, - Septate fibres: present, - Mean length: >1600Lrn, 

AXIAL PARENCHYMA ~: ~iiratracheal p.: vasicentric, aliform, confluent, 

- \.Iall thickness: very thin, thin to thick, 

RAYS - \.Iidth: "-3 cells, . -Nunbers: <4/mm, 4-12/mm, - Ray tissues: homogeneous uniseriate and rnultiseriate, heterogeneous type Ill, 

MINERAL IIICLUSIOIIS - Crystals: Druses'or sand crystals present, in axial parenchyma cells, - crystalliferous cells: idioblast, 

TABLE OF PHYSICAL AND MECHAIIICAL PROPERTIES 
~ ::~·7.~~o~ ,.:~;~:~< ~ :'~.;:~ t~"'~::"" ~ .......... -,~ .. ~ ...... ~::.-"""""""""""" .................. " .................... ~ ...................... -.-"" ................ " .................................... : ...................................................... .. 
Local it;yi'Of. gr.owth.,·li'1I0.of frees 1 Moisture 1 Densi ty g/cm3 1 Bending strength 1 Modulus of 1 Maxirrun crushingstrength 

,'.. ~.; " "~~".} ".1'" :';. ';.~ t ' . " .' . ;, .',: I • " :: .. :..:.:., r t.ested 1 c~ntent %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

~~~~--~:~-~~~~~-~~~~~~~-~------------------------------------~------------------------------------------------------------------ .. --------------

~:~~1 ~·lr~ ~~~.~'.] ~'~~. ~:n ----:~.~:.-.---~ -~- ~~~ 1 ~ ------------~: ~~ -----------~: :~~ -----------~~: ~ -----~~: ~ ------~ ~: ~ ----~ ~ : ~ _ ~ ---~~ : ~ -----_ --~~: ~ _ -------
, • ,I 

::,:~::.,:,;·:j:stress.:at l,imit':· ,.1 Hardness 11. Shear paralel to grain MPa Resistance to splittiing II/cm 

·.'::,,:';~.:~~~o~~f?~~}'·i·~*··;<::;MPa~·1 : ~.i~~.grain end grain R 1 T R-Plane T-plane 
~~~:~~!~~>-~·:::~:~:~::~:~~~:o,-~;~' .. :~,.:-;~ .. '~ .. -.... -- .. -;.,:-.~- .... -..... _------- .... -.. "00_""_ -_ .. - .............. - .. -_ .... -- ........ - ................ _ ...... _ ............ ~ ...... - -- _ .. _ .. - -- .. - .... _ .. _ .. - -- .. _ .. - - -- .... _ .. 

:l::,r:'~; 5::915:';;1lI'i: ,.· .... ?,·:·,1.l;, : d .. 3650 3322. 5170 4705 1 9.54 9.87 
o :·-... -'~-~.~;~.~:-.r~~;-':':~-.I;o~ .. ~.~'~-.:-, ... -.-":'.:~:--"': ... ~, ____ .. _ .... ___ ... ___ .. __ .... _ .......... -- ___ .. _-- _____ --...... _ .............. _ .. _ ...... ___ .. _ ............ __ .. _ .. __ .. __ ....... _ ........... __ .. __ .. __ .... ___ .. __ .. _ .. __ 

;',;.~;(:,.:1:.~,:1;t: p~·:.';;~i::;:~!~·l.>.; ... . .., ..... 
'::':I:!:':: :.: :~. ,:: : .' ,; .' ',\.: • I , I: ~ :.' 
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TRADE' NAME: Snknt BOTANICAL NAME: Terminnlia nitens Presl (Combretnceae) 
LOCAL NAME: "'~~ni:'a'l i!s~r '<'i'h;) " ..... :' 

HABIT OF TREE:' large 'tree, 
PHYSICAL 'PROPERTIES" -' Heartwood and Sapwood: distinct, - Heartwood Color: yellow, - odour: indistinct, 

- Grain: - Texture: medium, - ~eight: moderately heavy, heavy, - Shrankage: comparatively large, very large, 
. :'11' 

STRENGTH CL,A~~rS: ',strong, medium, 
SEASONING, - Air'drying,rates: slow, - Checking: no risk of checking, . Deformation: no risk of deformation, 

· .,' .'. . 
NATURE DUARBILITY:,' nan-'durable, ~RKING QUALITIES: 
USES: H'ousc'bUildi'~g;:' Durab'l'e timber, ship and boat manufacturing, Vehicle, FUl7niture, 

A9~ i cu (tura l" i:,q;( ement wood, Too l hnnd le, B eddi ng wood ma ter i a l , 
GEOGRAPHIC D!STRI'BUT'ION: phi l ippines, 
GRO~TH RINGSi moderately distinct, 
VESSELS/PORE~ . ~orosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

:' ~eJ:"toration plates: simple, Intervessel pIts: alternate, - vestured pits present, 
- Vessel~ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel No.: ,<5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND fiBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: present, - Mean length: 900-1600~, - \Jall thickness: thin to th,ick, 
AXIAL PARENCHYMA ~ Aportracheal p.: diffuse, diffuse-in-aggregntes, - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 

i, TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

-----------~---------------------------------------------------------------------------~--------------------------------------------~--------..... 
Local ityLo{ g:~'ow,th 1 ~o.'of:.trees,I,Moisture' I: ,', Density g/cm3 1 Bending, strength 1 Modulus of / HaxilTU11 crushingstrength 

',',;',::: ';.-':;',("( I::,,~ t'~sted 1 content %/ Basic density / Air·dry density 1 MPa 1 elasticity GPa / HPa 

------------------------_._--------------------------- ---------------------------------~--------------------------------------------------~----

12 0.56 0.705 87.0 79.8 12.1 11.2 / 
---------~t~~~~~~-~~---~~~~-·-·--~-------~---~-------- ------------.---------------------------.-------------.----------------------------------

Str:!ss at limit ,;",";,1' ',' , Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
I " 

propor,tional.i~y.:,·,MP.Fl "I Side'grain end grain R 1 T R-Plane / T-plane 
-------~~-~--~~~-.~~.~~:~~-~~-~------.------.--------- -------------------.-----------------.-------._------- --------------~---.------------------

" 13:.2':;';; ,.',11:,~:" ',:';'<l' 5510, 5014",8370 7617 1 
·------~·~~~-~---~~~~r-~~~~·~-~-··-------------·~----- ------------------------------------------------------ ----------------~-------------------

I . .' 
· ,.:'·:G 1;1 i .. :":11_' ~;;IPt,.:·il·.>:i: .; .•.... 
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TRAkE)A~~·.;·~o~f~·'· i· BOTAlileAL ~AkE: Terminal ia tomentosa \light & Arn (Combretaceae) 
L6cA'di~M~'; t~U~~l (BJr·:·); C~m l i ~n(ili ~t.); Chh il i k(Cam.) 

tree; ~tB;··i:~-F ·T'R;EE·;· :(~r~e 
pkYSICAL PRoPEiniES·. - Heartwood and Sapwood: clearly distinct, .- Heartwood Color: brown, purple, with streaks, 
. ,.,:.,~.:.:::.:: ... :,"' .. : .. ~. Gr~in: straight,obl ique, - T"exture: niedium, \.Ieight: heavy, - Shrankage: large, 

.' .. : ·":i. . I '.' ;':(:'~~H . 'n ;.:' :., .. ' 
STRENGTH CLASSES: 'strong, . 
SEASONt~G.· ·~·:·iir·cirYiri9 ·~~te:s: - ·Checldng: sl ight risk of <;:hecking, - Deformation: . 
NATljRE:·O·UAR·BI·i.ITY:···durable, \.IORKING QUALITIES: moderately difficul t, 

USES: 1i6use . .building; Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, 
Agr·i~Jl tural ·.i~lement wood; 

. GEOGRAPHIC DISTRIBUT.lON: Vietnam; Cambodia, Burma, Thailand, India, 

·~ROIITH RI~GS: ~istinct, 
VESSELS/PORES - pcirosity; wood diffuse-porous, 

Perfo~ation plates: simple, 

- Ar,'angement: in diffuse, 

Intervpssal pits: alternate, - vestured pits present, 
- Vesjel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 

!.. ••. • - Vessel No.: <5/sq:/Ill1; - Ve~sel element mean length: 350-800um, 

- Odour: indistinct, 

FiBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: >1600um, - \.Iall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: aliform~ confluent, - Banded: 1-3 cells, 
RAYS. ~ lIidth: exclusively uniseriate, - Numbers: 4-12//Ill1, - Ray tissues: homogeneous uniseriate, 
MINERAL iilti:usi8lis - cry~tals: prismat,i,c .crystals present, Styloid crystals present, in axial parenchyma cells, - crystall iferous cells: chambered, 

.. TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

-i~:~:~;~ ~~:~.~<~ ~.~::+~.-. ~ -~.~ ~ ~ -" ~ ;.--~: ~:'.:.:~ ~:.: -~ ---------------------------------------------------------------------------------------------.. ----.. 
lociiUt¥.iH. growtli.::I),No::of·trees··I·:'M6isture I Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 

.... , ..... I . te~ted .1 tcjritent XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 
~:.":"j~-: .. ; .... ::i .... i~:" .. ~·~: .... !: ... -, ... :--.--·- ---..... ---- .... --- .. --- -- ...... - ........ _ ..... - _ ....... - .. - _ ............... __ .... - .. _ ....... - - ......... - - ........... _ .............................................. _ ............................. -_ ...... -- - ........ .. 

", " ..... ·,1·:·::, . 

~I-.~.~.-I~--;·.":. -:·~·-;.-;' .. I.-: .. ·I-;-~ .... -.- "":-- "-""---,"-.--"":" --_ .... --.- .... ---_ ........ -_ ... - --- ......... -- _ ......................... - .............................. - ............ - ........ - .... - ................... - .. - - ................ - ....... _ .......... .. 

\~.>;.:~~~ j!~:.ii ... :~ .:.h;:' .. :.ii~;.::; :,\.' il '~,., 
-• ---.- -;;J, -:-. ·.~i-,~.r. -.. -t- - -:- "'-.-.- - -.~ - --.- -.- - - - - - •• - - - - - - - - - - -- - - - •• - - • - - _. - - - •• - - - - • - -- - • - •• - • - ••••••• - ••••••• - •• - •• - - •••••• - ••••••••••••.•••••• - •••• -
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TRADE NAHE: Halasambong-gubat ,BOTANICAL NAHE: Vernonia arborea Hem. (Compositae) 
LOCAL NAHE: Hedang Lempong, Henggambong (H.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, - Odour: indistinct, 

"- Grain: straight, 
STRENGTH CLASSES: weak, 

- Texture: medium, 

SEASONING - Air drying rates: Checking: - Deformation: 
NATURE DUARBILITY; non-durable, 
USES: ~ood based panel, 

RESISTANCE TO TERMITES: no, 

Household appliance, Carvinge, 
GEOGRAPHIC DISTRIBUTION: 

- ~eight: light, - Shrankage: 

~ORKING QUALITIES: easy, 

GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in di ffuse, 

Perforation plates: simple, .i_ Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.:" <5/sq.mn, - Vessel element mean length: 350-800um, 

FIBRES AND f·1BRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - ~idth: comnonly 4-10 sedate, - NlX1lbers: <4/mn, 4-12/mn, "- Ray tissues: heterogeneous type 11, - Sheath cells present, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I }.,Pa - I elasticity GPa I MPs 

Indonesia I " " 12.5 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

0.353 36 36.8 

Shear paralel to grain MPa 

R I T 

22.8 21.7 

Resistance to splittiing N/cm 
R-Plane IT-plane 

---------------------------------------.--.------------------------------------------------.--.------------- -----.--------~-------------------
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TRADE NAME: Apanit 
LOCAL NAME: 

BOTANICAL NAME: Mastixia philippine~sis ~ang (Cornaceae) 

'. HABIT OF TREE: mediun tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood color: yellow" - Odourt indistinct, 

.. - Grain: straight, ~ Texture: fine, - ~eight: light, Shrankage: large, 
STRENGTH CLASSES: very weak, 

.SEASONING - Air drying rates: - Checking: - Defqrmation: 
NATURE DUARBILITY: ~RKING QUALITIES: 
USES: ~ood based panel, 

Pulpwood, Disposable chopsticks etc., 
. GEOGRAPHIC DISTRIBUTION: Philippines,· 
.GRO\JTH .RINGS.: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse" 

- 'Perforation plates: scalariform, - Intervessel pits: oppo'idte-scalariform, ·scalariform, 
- Vessel-ray pitting: similar to intervessel pits, - Mean 1.D.: 50-100un,! .. ' .. ' 
- Vessel" No.: ·5-20/sq.nm, - Vessel element mean length: 350-800un,.·. ,.. .;, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Mean length: >1600un, - ~all thickness: thin· to thick; 
AXIAL PARENCHYMA - Aportracheal PO: diffuse, diffuse-in-aggregates, - Paratracheal p.: s~anty, 

".: 

RAYS - ~idth: commonly 4-10 seriate, - Numbers: <4/nm, 4-12/nm, Ray tissues: heterogeneous .type I, heterogeneous type 11, 
MISCELLANEOUS: Axial intercellular canals in short tangential lines, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
-------------------------------------------------"---------------------------------------------------------------------------------------------
Locality of· growth , No.of trees ., Moisture' Density g/cm3 , Bending strength' Modulus of 'Maxirruncrushingstrength 

, te~ted I content X, Basic density.' Air-dry density' . MPa , elasticity GPa , MPa 

Philippines 12 " . 0.49 0.614 99.0 90.8 11.8 10.9' 49.1 45.4 

.Stress at limit . , Hardness N. Shear paralel to grain MPa , Resistance to splittiing Nfcm 
proportionality MPa' Side grain I end grain R , T , . R-plane , T-plane 

5.87 5.08 4040 3676 5940 5405 , 9.80 10.1 

/ 

-------------------------------------------------------------------------------_.------------------------------------------------------------- ~/ 
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TRADE NAME: Tiaui BOTANICAL NAME: crypteronia paniculata Bl. (crypteroniaceae) 
LOCAL NAME: Bekoi, Tiliga badak (M.) Loi (Viet); Trap toum (Cam.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, 

"~ ~eight: moderately heavy, 
- Odour: indistinct, 

- Grain: straight, 
STRENGTH CLASSES: medium, 

- Texture: fine, 

SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: moderately durable, ~ORKING QUALITIES: 
USES: House building, Interior finish, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Malaysia, Indonesia, China, India, 
GROWTH RINGS: moderately distinct, indistinct or absent, 

- Shrankage: 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 
- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - wall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratrachcal p.: scanty, - Banded:· 1-3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: >12/mm, 

- Ray tissues: heterogeneous type 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Loca l i ty of growth I No. of trees I Moi sture I Dens i ty g/cm3 I Bendi~g strength \ Modulus of "\ Maxinun crush ingstrength 
I tested I content XI Basic density I Air-dry density I MPa \ elasticity GPa I MPa 

Stress at limit . Hardness N." 

proportionality MPa Side grain end grain 
Shear paralel to grain MPa 

R I T 

- 30 -
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TRADE NAME: Mertas BOTANICAL NAME';' Ctenolophon parvifol ius Ol iv. (Ctenolop/lonaceae) 
LOCAL NAME: Besi-besi (Sab.); Litoh (Sar);' Adau (Br); Lasah, Madjuit, ukut (In.). 

HAB/"'f OF TREE: mediun tpee, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, '- Odour: indistinct, 

- Grain: interlocked, wavy, - Texture: fine, '- \.Jeight: heavy, - Shrankage: small, 
STRENGTH CLASSES: strong, 
SEASONING, - Air drying rates: moderately fast, -,Checking: slight risk of checking, - Deformation:' 
NATURE DUARBILITY: moderately durable, \.JORKING QUALITIES: moderately difficult, 
USES': House building, Interior finish, Durable timber, 

GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, Indonesia, 
GRO\.JTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: scalariform, - Intervessel pits: extremely rare or absent, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 
- 'Vessel No.: - Vessel element mean length: Guns and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, ,- Mean length: - \.Jall thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - interconnected (fused) rays, - \.Jidth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, >12/mm, 

- Ray tissues: heterogeneous type I, heterogeneous type 11, 
MINERAL INCLUSION~ - Crystals: prismatic, crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
.--------------_._-----------.--------------------------------------.-----------------------------------------------------------------.--------,-
Loc~lity of growth I No.of trees I Moisture I ,Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 

I tested I content %1 Basic density lAir-dry density I MPa I elasticity GPa I MPa 

Malaysia 3 16.3 0.76 0.945 122 133 18.1 18.0 I 61.6 71.3 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing II/cm 
proportionality MPa Side grain end grain R T R-Plane T-plan~ 

9920 10307 , 14.9 17.6 53 58 
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TRADE NAME: Binuang BOTANICAL NAME: Octomeles sumatrana Miq. (Datiscaceae) 
LOCAL NAME: Benuang (In.); Ilimo, Erima (N. G.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: oblique, interlocked, - Texture: medium, - ~eight: very light, - shrankage: large, 
STRENGTH CLASSES: very weak, 
SEASONING - Air drying rates: slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~ORKING QUALITIES: easy, 
USES: Veneer, Plywood, 

Matches, Buoys, 
GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Philippines, Indonesia, Indo-china, Papua New Guinea, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORtS Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ruY pi tting: lurge, rounded, large, gash-l ike, - Mean T .0.: >200, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: very thin, 
AXIAL PARENCHYMA - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - ~idth: commonly 4-10 seriate, - Numbers: <4/mm, 4-12/mm, - Ray t!ssues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending stren~th I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry densityJ 'MPa I elasticity GPa I MPa' 

---------------------------------------------------~-- ------------------------------------------------------ -----------------------------~----
Phi l ippines 4 12 0.27 

Stress at limit Hardness N_ 
proportionality MPa' Side grain end grain 

2.17 1.88 1490 1356 / 2820 2566 I 

0.318 41.7 41.7 

Shear paralel to grain MPa 

R I T 

3.84 3.97 

7.00 

. I 

6.02 I 24.2 22_4 

Resistance to splittiing N/cm 
R-Plane I .T-plane 

------~--------------------------------------------~-- ------------------------------------------------------ ----------------------------'---~--
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TRADE NAME: Mengkundor BOTANICAL NAME: Tetramelcs ,nudlflora R. Br. (Datiscaceac) 
LOCAL NAME: Kundur, Binung(ln.); Sompong(Cam. ,Th.); Tung(Viet); Baing(Bur.); Maina(Ind. Pak.); Kapong (Th.) 

HABIT OF TREE: large tree, 
,PHYSICAL PROPERTIES - Heartwood and Sapwood: indisti~ct" ,- He,a:"twood Color:,yellow, - Odour: indistinct, 

- Grain: interlocked, - Texture: medium; -,~eight: very light, light, - Shrankage: 
STRENGTH CLASSES: w~ak~ '" ',' , ', ' 
SEASONING - Air drying 'rates: 
NATURE DUARBILlTY': non-durable, 
USE~r Veneer, Plywood, 

- Checking,:' - Deformatiol!: 
\JORKING QUA~ITIES: ,easy, , 

Packing boxes, Food containers, Matches, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Ca~ia, Thailand, Malaysia, Indonesia, Papua New Guinea, China, India, Sri Lanka, 
GR~TH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: si~le, - Intervessel pits: al ternate, 
- Vessel-r~y pitting: large, gash-like, - Mean T.D.: !00-200um, 
- Vessel No.: <5/sq.mn, 5-20/sq.mn, - Vessel ,element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: disti~ct bordered, - Mean length: 900-1600um, - ~all thickness: very thin, 
AXIAL PARENCHYMA - Paratracheal p.: vasicent'ric, al iform, 
RAYS - ~idth: 1-3 cells, coomonly 4-10 seriate, -' Nurbers: 4-12/mn, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Axial parenchyma storied, Fibres storied, . 

I , 
TABLE OF:P~YSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested' I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

16.5 56.95 7.25 35.6 

" Stress at, limit ,Hardness N. Shear paralel to grain MPa I Resistance to splittiing II/cm 
proportional.ity MPa Side gr.ain end grain RT. I R-plane I T·plane 

. --.': -----------.- -----------------------------------------------------------------------------------------------------------------------------
8.2 9.5 

-.--------~------------------------------------------- -------------------------------_.--------------------- -------.---------------------~----
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TRADE HAME: Katmon 
LOCAL HAME: 

BOTAHICAL HAME: Dillenia philippinensis Rolfe (Dilleniaceae) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: red, purple, 

- Grain: straight to fairly interlocked, - Texture: medium, coarse, 
STREHGTH CLASSES: strong, medium, 

- Odour: indistinct, 
- ~eight: moderately heavy" heavy, 

SEASOHIHG - Air drying rates: - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
HATURE DUARBILITY: non-durable, AMEHABILITyrO PRESERVATIVE TREATMEHT: low, ~ORKIHG QUALITIES: moderately difficult, 
USES: House bui lding, Interior finish, Durable timber, Furniture, Ply~ood, 

Agricultural implement wood, Packing boxes', ~oo.d mould, Matches, Fuel, Pulpwood, 
GEOGRAPHIC DISTRIBUTIOH: Philippines, 
GR~TH RIHGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, -,Arrangement: in diffuse, 

- Vessel grouping: exclusively. solitary, - Perforation plates,: scalariform, - Intervessel pits: 
- Vessel-ray pitting: large, rounded,. large, gash-like, - Mean T.D.: 100-200um, 
- Vessel Ho.: 5-20/sq.rrm, - Vessel element mean length:,>800um, 

- Shrankage:, large" 

FIBRES AHDF..JBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: present, - Mean length: >1600tin, - ~all thickness: thin to thick, very thick, 
AXIAL PAREHCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - rays of two distinct sizes, - ~idth: commonly 4-10 seriate, - Humbers: 4-12/rrm, 

- Ray t i SS'Jes: heterogeneous type ! I, 
MIHERAL !HCLUSIOHS - Crystals: Raphides crystals present, in axial parenchyma cells, in ray cells, - 'crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AHD MECHAHICAL PROPERTI~S 

Locality of gr?wth I Ho.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I ~aximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Phi l ippines ~ , 1 12 0.65 0.750 41.2 38.1 

Stress at l imi t I Hardness H. Shear paralel to grain MPa ,I Resistance to splittiing ,H/cm 
proportionality MPa, I Side grain end grain R I T I R-Plane I T;plane . . 

------------------------~----------------------------- ----------------------------------------------.-----------------------------------------

12.2 10.6 " 6530 5942 8&30 8035 I 13.7 14.2 

------------------------------------------------------ ---------------.------------------~------------------- ----------------------------------

34 



TRADE NAME: Mersawa BOTANICAL NAME: Anisoptera:marginat Korth. (Dipterocarpaceae) 
LOCAL NAME: Mersawa paya (~.,M~);.pengiran keran~~s'(Sab.) . '\"" ' . 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

, \. 
-. Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight to fairly interlocked, Texture: medium, - ~eight: moderately heavy, - Shrankage: small, 
STRENGTH CLASSES: medium, 
SEASONING, - Air 'dry'ing ,rates: very:slow, -: Checking: sl ight ,risk of checking, - Deformation: sl ight risk of deformation, ',,: :."' 

NATURE DuARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Veneer, Plywood, 

Packing bOx~s, , 
GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, Indonesia, 
GR~TH RINGS: distinct, 
VES~~LS/PORES - p!Jrosity: wood d,iffuse-porous" - Arrangement: in diffuse, 

- Vessel ,grouping: ,exclusively sol ita'ry, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
~ 'vess'el-ray pitti~g: large, rounded, - Mean T .0.: >200, 

- vestured pits present, 

~ Vessel No.: <5/sq.mm, 5·20/sq.mm, - Vessel element mean length: 350-800um, 
,FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: >1600um, ~all thickness: very thick, 

TRACHEIDS: vasicent,ric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, di'ffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, - Banded: '-3 cells, 
RAYS - ~idth: c~only 4-10 seriate, - Numbers: <4/mm, 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, 
MINERAL INCLUSIONS - Silica: present in ray cerls, 
MISCELLANEOUS: Axial intercellular canals in short tangential lines, 

Axial intercellular canals in Qiffuse, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

'I 
Locality of growth I No.of trees I Moisture I 9~nsity g/cm3 I Bending strength I Modulus of I Maxirron crushingstrengt~ 

, ! I tested I content XI Basic density,l Air-dry density I MPa, I elasticity GPa I MPa . ' ------------------------------------------------------.------------.--------------------------------------------------------------------------
Malaysia 2 97 0.55 0.675 54 98 12.6 13.0 I 28.9 53.6 

---------------~.------------------------------------- --------:--------------------------------------------------------------------------------

Stress iit~l imi t Hardness N ... 
'proportionality MPa " Side grain end grain 

5:52 --
:, 6.0 I ' 4180 5302 

Shear paralel to grain MPa 
R I T 

7.1 12.4 

Resistance to splittiing N/cm 
R-Plane IT-plane 

51 66 
---~------------:-~----------------------------------- -----------------------------------------------------------------------.-----------------

- 35 -

....•. : .... :.: ........ : .. 
'. : ... 

I', " 



" :;",,!";,.' :,~" ' 

TRADE NAME: Kiam BOTANICAL NAME: Cotylelobium melanoxylon (Hook. f.) Pierre (Dipterocarpaceae) , 
LOCAL NAME: Resak, Resak Tempurong (M. Sab.); Giam, Giam hitam, Giam tembaga (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight, obl ique, - Texture: fine, - \.Ieight: very heavy, - Shrankage: 
STRENGTH CLASSES: strong, 
SEASONING' - Air drying' rates: moderately slow, - Checking: sl ight 
NATURE DUARBILITY: very· duarble, RESISTANCE TO TERMITES: yes, 

risk of checking, - Deformation: slight risk of deformation, 
\.IORKING QUALITIES: moderately difficult, 

USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Textile timber, Furniture, Culture, 
Cooperage, Turnery wood, Bedding wood material; 

GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Indonesia, 
GRO\.lTH RINGS~ indistinct" or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: si'mple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, gesh-like, - Mean T.D.: 100-200um, 
- Vessel,No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Mean length: 900-1600um, '- \.Iall thickness: very thick, 

" ..• I' ~'.~; ' .. ,; . ' • ~' " .... 

TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, vasicentric,' - Banded: 1-3 celts,' 
RAYS - \.Iidth: commonly 4-10 seriate, - Numbers: <4/mm, 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MINERAL INCLUSIONS - Silica: present in ray cells, 
MISCELLANEOUS: Axial intercellular canals in short tangential lines, 

Axial intercellular canals in diffuse, 

TABLE OF'PHYSICAL AND MECHANICAL PROPERTIES' 

Locality of growth I No,of trees I Moisture I Density g/cm3 I Bending strength 1 Modulus of 1 Maximum crushingstrength 
'tested 1 content %1 Basic density 1 Air"dry density 1 MPa 1 elasticity GPa 1 MPa 

Indonesia 13.7 1.099 134.8 133.1 1 18.63 17.731 68.2' 69.3 
~~~~~_~. __ ~~ __ w_~~. ____ ~~. ____________________________ ______________________________ . _______ • ____ • ___________________________________________ _ 

Stress at limit, . Hardness N. 
proport i ona l i ty MPa " Side grain end grain 

Shear paralel to grain MPa 

R 1 T 

6.7 7.4 7.3 8.1 
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TRADE NAME: Keruing BOTANICAL NAME: Dipterocarpus grandiflorus Blanco (Dipterocarpaceae) 
LOCAL NAME: Apitong (Ph.); Keruing Belimbing (M. N.B.); Hieng (Th.) Gurjun (Ind.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: brown, red, - Odour: distinct, 

- Grain: straight,' - Texture: medium,' - ~eight: moderately heavy, heavy, - Shrankage: very large, 
STRENGTH CLASSES: medium, 
SEASONING - Air 'drying rates: moderately.slow, '. - Checking: slight.risk of checking, Deformation: slight risk of deformation, 
NATURE. DUARBILITY: non-durable, .. AMENABILITY TO PRESERVATIVE TREATMENT: good, ~RKING QUALITIES: moderately easy, 

. USES: House buit'ding, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Plywood, ~ood based panel, 
Cooperage; Pulpwood, 

GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Philippin~~; Indonesia, India, 
GR~TH RINGS: indis~inct or absent, 
VESSELS/PORES ;, Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: alternate, 
~. Vessel-ray pitting; large, rounded, large, gash-like, - Mean 1.0.: >200, 
-. Vessel No_: <5/sq_lIl11, 5-20/sq.lIl11, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS • Pits: distinct bordered, - Mean .length: >1600um, - ~all thickness: very thick, 

vestured pi ts' present,' 

TRACHEIDS: vas i centri c,. AXIAL PARENCHYMA· '~ Aportrachea l p.: di ffuse, .di ffuse- in-aggregates, Paratrachea l p.: scanty, vas i centri c, 

" . 

" ,', 

RAYS - '~idth:' comnonly 4-10 sedate, '.- Numbers: <4/rTm, 4-12/IIl11, - Ray ti.ssues: heterogeneous type I I, heterogeneous type I I I, - Sheath cells present',: ;., . " . . 
MISC~LLA~EOUS: Axial int~rcellular canals in short tangential lines, 

Axial intercellular canals in diffuse,· 

I" ; TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
-------~--------~!:----------------------------------- .----------------------------------------------------------_.---------------------------

Local ity of growth I No.of trees I Moisture' I Densi·ty g/cm3 1 Bending strength 1 Modulus of 1 Maxirrun crushingstrength 
.. ' , ,; I tested I cOfltent %1 Basic density 1 Air-dry den.sity 1 . MPa 1 elasticity GPa 1 MPa 

----------p-----r-'----------------------------------- ------------------------------------~----------------- --------------.--------------------

Malaysia I 18.1 .0.66 . 0.800 98 115 17.6 17.91 51.8 65.0 

Stress at :l imi t Hardness N. 
proportional',ity MPa Side grain. end grain 

, . 

Shear paralel to grain MPa 
R T 

Resistance to splittiing N/cm 
R-Plane IT-plane 

------.---~-----~-:----------------------------------- -1--------------------------------------------------------------------------------------

5.38, 6.13 5160 5640 1 10.3 12.8 53 57 
--------~-~-----~-~------------.---------------------- ------------------.--------------------.------------.----------------------------.------

;) : 
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TRADE NAME: Kapur ,BOTANICAL NAME: Dryobalanops aromatica Gaerth. f. (Dipterocarpaceae) 
LOCAL NAME: Kapur barus (sab.) 

" 
HABIT OF TREE: 'large tree, 
PHYSICAL PROPERTIES - .,Heartwood and Sapwood: clearly distinct, - Heartwood Col or: red, - Odour: distinct, 

-'Grain: interlocked, - Texture: medium, - ~eight: heavy, - Shrankage: comparatively large, 
STRENGTH CLASSES: strong, 
SEASotllNG - Air drying, rates: moderately slow, - Checking: ~l ight risk .of checking, - Deformation: sl ight risk of deformation, 
NATURE DUARBILITY:.moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~RKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Plywood, 

Packing boxes, Tool handle, 
GEOGRAPHIC DISTRIBUTION:.Malaysia, Indonesia, 
GRO~TH RINGS: indistinct,or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Vessel grouping: exclusively'solitary, - Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded, large, gash-l ike, - Mean T .D.: 100-200un, 
- Vessel No.: 5-20/sq.mn, - Vessel element mean length: 350-800un, -' Tyloses: present, 

.. 
FIBRES AND FIBRETRACHEIDS - Pits: distinct bordered, - Mean length: >1600un, - ~all thickness: very thick" 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates,' - Paratrach~al p.: vasicentdc, ali'form, - Banded:' 1-3 cells, 
RAYS - ~idth: commonly:4-19 seriate, - Numbers: . <4/mm, 4-12/mn, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, . - Sheath cells' present, 
MINERAL INCLLJSIONS - Si l ica: present. in ray cells, present In axial parenchma cells, 
MISCELLANEOUS: Axial intercellular canals in long tangential lines, Axial intercellular canals in short tangential lines, 

Axial intercellular canals in diffuse, 

. " , 

, . ~ 
TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum cru~hingstrength 
I ·tested I content XI Basic density I Air-dry density I MPa I elasticity Gp'a I . MPa 

.. -.-.--- ... -.... --.---~~-------------------------.--- ----------------------------------------------------------------------------------------
Malaysia 

Stress at limit;,;! 
proport i ona l i ty, MPa 

15.9 0.65 

Hardness N. 
Side grain end grain 

0.800 114 123 

Shear paralel to grain MPa 

R I T 

18.7 18.4 I 61.7 70.1 

Resistance· to splittiing N/cm 
R-plane IT-plane 

-----------------------~-.-----.---------.--------.-------------------------------~------------------------- -----------------------------------
5.52 i5.74 i 5560 5710 10.5 12.3 56 56 
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TRADE NAME: Giam BOTANICAL NAME: Hopea nut ens Ridl. (Dipterocarpaceae) 
LOCAL NAME: Cheng~l batu (P. M.) 

• I • • , 

HABIT O~ TREE: lo;ge tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, brown, green, - Odour: indistinct, 

- Grain: interlocked, - Texture: medium; - \Jeight: very heavy, - Shrankage: comparatively large, 
, .. " . . 

STRENGT~ CLASSES~,very strong, 
SEASONING - Air drying rates: very slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILIT~: very duarble" RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: low, \JORKING QUALITIES: difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, 

Cooperage', oil press, Friction blocks, Bedding,wood material, 
GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, 
GRO\JTH RINGS: i~istinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: ,- Mean T:D.: >20'0', 
- Vessel No.: 5-2O'lsq.nm, - Vessel element mean length: -' Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: - \Jall thickness: very thick, , 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, confluent, - Banded: 1-3 cells, 
RAYS - \Jidth: commonly 4-10' seriate, - Numbers: <4/mm; ,4-12/nm, - Ray tissues: heterogeneous type 11, heterogeneous type' Ill, ~ Tile cells: Durio-Pterospermum type, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchYma cells, - crystalliferous cells: ordinary, chambered, 
MISCELLANEOUS: R~YS stor'ied, Axial parenchyma storied, Axial intercellula~ canals in l<?ng tangential lines, Axial intercellular canals in short tangential,lines, 

Axial intercellular canals in diffuse, 

.: 

. ;i TABLE OF,PHYSICAL AND MECHANICAL PROPERTIES 
---------~-----~-----------------------------.--~----- ------------------------------.-----.------------------------------------------_.--------

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
...- ;' i I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 5 42 0'.84 1.0'25 " I 10'9 156 17.9 20'.8 I 66.9 86.3 

::Stress at' l imi t Hardness N. Shear paralel to grain MPs Resistance to splittifng N/cm 
pro~ortionaLity MPa Side grain' end grain R I T R-Plane T-plane 

----------~----~-~------------------------------------ ------------------r--------------------------------~-- --------------.----------------.-. 

13.45 '" :12.0' 9660' 11370 13.4 18.8 98 116 
---------~~----~~~-----------------------'------------ -------------------------------------------------------------------------------------_.--

:'. 

" 
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TRADE NAME: Merawan BOTANICAL NAME: Hopea odorata Roxb. (Dipterocarpaceae) 
LOCAL NAME: Merawan siput jantan,Chengal pasir,Chengal kampong,Chengal pulau,Chengal mas(M.);Takhiantong(Th.);~hite thingan,Safed thingan(Ind')iSauchi,Sawkwai,Thi . 

nsingun,Thingan Net(Bur.);sao(Viet);Koki(Cam.) 

HABIT OF TREE: large tree, . 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, indistinct, - Heartwood Color: yellow, brown, - Odour: 

- Grain: - Texture: fine, - ~eight: moderately heavy, heavy, - Shrankage: 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILlTY: durable,: RESISTANCE TO TERMITES: moderately, AMENABILITY TO PRESERVATIVE TREATMENT:' lOW, ~RKING QUALITIES: easy, 
USES: House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Veneer, plywood, 

Cooperage, H9usehol~'appliance, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Cambodia, Burma, Thailand, Malaysia, China, Bangladesh, 
GRO~TH RINGS: indi'stirict or"absent, 
VESSELS/PORES - Porosity:'wood diffuse-porous, - Arrangement: in diffuse, 

- Per~oration plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ra.!i ·pi tting: large, rounded, ~ Mean T .D.: 100-200um, 
- Vessel Noi.: 5-2D/sq.mn, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDs' - Pits: simple to minutelY,bordered pits, - Mean length:900-1600um, - ~all thickness: thin to thick, very thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - ~idth: commonly 4-10 seriate, - Numbers: 4-12/mn, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, - Tile cells: Durio type, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 
MISCELLANEOUS: Axial parenchyma storied, Axial intercellular canals in long tangential lines, 

., . 
TABLE OF PHYSICAL AND MECHANICAL PROPERTIES; 

~----~---.--------.--------~~---------~-------------------------------~-------~----------------------------- -----------------------------------
Locality of growth I No.of trees I Moisture I Density g/cm3 . I Bending strength I Modulus of I Maxinun crushingstrength 

t~sted I content XI Basic density I·Air-dry density I MPa I elasticity GPa I MPa 

-------------------------.~-~-------------~----------- ---------------------------------------------------------------------------.------------

India \: . 94.51 11.47 46.27 

------------~-------------\--------------------------- -------------------_.--------------------------------- --------------.-~-----------------
r 
I 

Stress atl imi t i·1 Hardness N. 
proport i ona l i ty MPa; ". I Side grain end grain 

. Shear paralel to grain 

R I 
MPa 
T 

Resistance to splittiing »/cm 
R-Plane IT-plane 

--------------------------.--------------------------- -----------------------------~------------------------ ---------------.---.---------------

.il 
--------------------------~-~-----------------------------------------------------~---------------------------~-------------------------------

: ., 
- 40 -



TRADE NAME: Chengal BOTANICAL NAME: Neobalanocarpus heimii Ashton (Dipterocarpaceae) 
LOCAL NAME: Takien chan (Th.), Penak (M.) 

j' 

HABIT OF TREE: Large tree, 
'PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: brown, purple, - Odour: indistinct, 

~. - Grain: interlocked, - Texture: fine, - ~eight: heavy, very heavy, - Shrankage: small, 
STRENGTH CLASSE~:',strong, 
SEASONING; - Ai2 drying rates: slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILlTY: very duarble, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: moderately easy, 
USES: House building, Durable timber, Ship and boat manufacturing, Vehicle, 

Cooperage;, Tool handle, 
GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: 'alternate, - vestured pits present, 
Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, '- Vessel element mean length: 350-800um, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratracheal p.: scanty, vasicentric, aliform, confluent, 
RAYS - ~idth: commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, - S~eath cells present, 
MINERAL INCLUSION~ - 'CrY$tals: prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, - Silica: present in ray cells, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, Axial intercellular canals in long tangential lines, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
----------------~---------------------~--------------- ------------.-------------------------_.---------------------------.--------------------

·Locality of growth I No.of trees'l Moisture'l', Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
: : I tested I contentY-1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

----~--~-~-----~-.----~------------------------------- -------------------.---------------------------------------------------------._---------
Malaysia 5 15.6 0.78 0.945 149 159 19.6 19.2 I 75.2 84.2 

·-·----~r-·----~"--:---------------------------------- ----------------------------------------------------------------------------------------
'Stress at ::l imi t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 

proport i ona Ui ty MPa Side grain. end grain R T R-Plane T-plane 

12.0, '12.3 9480 9651 13.9 16.1 55 49 
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TRADE ~AME: ~hite seraya BOTA~ICAL ~AME: Parashorea malaanonan Merr. (Dipterocarpaceae) 
LOCAL ~AME: Bagtikan,' Southern batikan, ~hite lauan, Tiaong, Danlig (Ph.); Urat mata (Sab. Sar.); Urat mata daun Lichin (Sab.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES . Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: interlocked, - Texture: medium, - ~eight: light, moderately heavy, - Shrankage: comparatively large, large" 
STRE~GTH CLASSES: weak, 
SEASO~I~G - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
~ATURE DUARBILITY: non~durable, AME~ABILITY TO PRESERVATIVE TREATME~T: low, ~ORKI~G QUALITIES: moderately easy, 
USES: Interior finish, Snip and boat manufacturing, Plywood, 

~ood mould, 
GEOGRAPHIC DISTRIBUTIO~: Brunei, Malaysia, Philippines, Indonesia, 
GR~TH RI~GS: indistinct or absent, 
VESSELS/PORES - Poros i ty: wood di ffuse-porous, - Arrangement,: in di ffuse, 

- Perforation plates: simple, - Intervessel pi'ts: al ternate, - vestured pi ts present, 
Vessel"ray pitting: large, rounded, - Mean T.D.: 100-200um, 

- Vessel' ~o.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-aOOum, - Tyloses: present, , 
FIBRES A~D FIBRE TR~CHEiDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: .very thin, 
TRACHEIDS: vasicentric,; AXIAL PARE~CHYMA - Aportracheal p.: diffuse, - Paratracheal- p.: vasicentric, aliform, 
RAYS - ~idth: 1-3 cells,-commonly 4-10 seriate, - ~umbers: <4/mm, 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MI~ERAL I~CLUSIO~S - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, 
MISCELLA~EOUS: Axial pa~enchyma storied,' Axial inter~ellular canals in long tangential lines, 

/; 
.1 TABLE OF PHYSICAL A~D MECHA~ICAL PROPERTI~S 

~----~-----------~----~:-,~--------------------------- -------------------------------------------------------------------.--------.------------
Locality of growth , ~o.of trees " Moisture' Density g/cm3 , Bending ,strength' Modulus of 'Maximum crushingstrength 

:, tested 'content X, Basic density' Air-dry density' MPa , elasticity GPa , MPa 

-----------------------~~------------------------------------------------------~------------------~--------- --------------------------------.-
Phi l ippines 22 12 0.49 0.591 92.4 84.7' , 12.9 12.0 I 48.1 44.4 

------------------------------------------------------ ----------~------------------.------------------------ -------------------------_.-------

Stress at limit: Hardness ~. Shear 'paralel to grain MPa , I Resistance to spl itti ing ~/cm 

proportionality KPa Side grain end grain R I T I R-Plane T-plane 

6.36 5.50 3720 3385 3840 3494 I 9.46 9.78 

---------------~--.--------,-------------------------- ---------------------------------------------------_.-------------------------------------
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TRADE NAME: Thi~9;aduBOTANICAL NAME: Parashorea ·stellata kurz. (Dipterocarpaceae) 
LOCAL NAI1E: GeruiL, Gertu-gerutu, Meranti Gerutu (M.) Cho-chi (Viet); Tavoy \Jood (Bur. Ind.); May cho chi (Laos) 

. ~ " . 
HABIT OF TREE: ~~rge tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, 

.:' ; ~.; - Grain: obl ique,· - Texture: coarse, - 'Weight: moderately heavy, 
STRENGTH CLAssES:·medium, 
SEASONING: - Ai~ !drying rates: slow, - Checking: slight risk of checking, - Deformation: 

- Odour: indistinct, 
Shrankage: large, 

NATURE ·DUARBILIT~; non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: medium, \JORKING QUALITIES: moderately easy, 
USES: House build·ing, Interior finish, Ship and boat manufacturing, Furniture, Plywood, 

Packing bOx~s, . 
GEOGRAPHIC DISTRIBUTION: Vietnam, Laos~ Cambodia, Burma, Thailand, Malaysia, 
GROYTH R.INGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in· diagonal and/or· radial pattern, in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-r.ay pitting: large, rounded, - Mean T.D.: >200, 

. - ~essel No.: <5/sq.mm, - Vessel element mean length: 350-aOOum, - Tyloses: present, 
FIBRES·AND FIBRE TRACHEIDS - pits: .simple to minutely bordered pits, - Mean length: >1600um, - \Jall thickness: thin to thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportra~heal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - loIidth:. coiimonly 4-10 seriate, - Nuroers:.<4/mm~.4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL ·INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, 
MISCELLANEOUS: Axial parenchyma storied, Axial intercellular canals in long tangential lines, 

., • ".; I. TABLE OF· PHYS I CAL AND MECHAN I CAL PROPERTI ES 
1 ----.- .. ~-~.----~~- ...•..... ----.--------------------- ----------- .. - ... --- .. ------------------------------------.---------------------------------

LocalitY, of growt~ I No.of·trees I Moisture I" Density g/cm3 I Bending strength I Modulus of I MaxifTUll crushingstrength 
.;: : :~ I tested I content r.1 Basic density I Air-dry density I MPa I elasticity GPa I MPa .... \ ...... -.': .. -.-~- -.""" -.~ .. '",,;, :-:- ................................................................................................................................................................................................................................................... _ .. - - .. 

India· I . 101.0 15.39 57.94 
----.- .. ---~----~------------- .. ------------------------ -------------------------------------------------------------------------_ .. __ .. _-_ .... _---

: .St ress ~t ·:l i mi t 
propOrt i ona l~i fy MPa 

Hardness N. 
·Side grain end grain 

Shear paralel to grain MPa Resistance to splittiing H/cm 
R T R-Plane T-plane 

----------.------~,~--------------------------------- .. -------_ .. _-------- .. -------_ .. ---- .. -------------------------- .. --- .. ------- .. ------------- .. _--
,,' " 

----------~-----~---------- .. -------------------------- -------------------------- .. - .. _----------------------------------------------------------
", ,i 

,I " 
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TRADE NAME: ~hite lauan' BOTANICAL NAME: Shorea contorta Vidal (Dipterocarpaceae) 
LOCAL NAME: DangO~, Darillg, Hapnit, Miadanao ~hite Lauan (Ph.) 

HABIT OF TREE: large tree, 

PHYSICAL PROPERTIES' - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: inter:locked, - Texture: coarse, - ~eight: light, - Shrankage: comparatively large, 

STRENGTH CLASSES: weak;, 
I .~ c· 

SEASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, \JORK'ING QUALITIES: moderately easy, 
USES: Interior finish, Ship and boat manufacturing, Furniture,':Veneer, Plywood, 

~ood mould,.Pulpwood, 
GEOGRAPHI C DISTRI BUT I,ON: Malaysi a, Phi l ippi nes, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous,' - Arrangement: ·in diffuse, 

- Perforation 'plates: simple, - Intervessel pits: al ternate, - vestured 'pits present, 
Vessel-raY,pitting: large, rounded, ~ Mean T.D.: >200, 
Vessel No.: <5/sq.nm, 5-20/sq.nm; Vessel element mean length: 350-800um, Tyl'oses~ present, 

FIBRES AND FIBRE TRACHEiDS - Pits: moderately distinct bordered, - Mean length: >1600um, ~all thickness: thin to ,thick, 
TRACHEIDS: vasicentric;, ',AXIAL PARENCHYMA -Aportracheal p:: diffuse,' - Paratracheal p.: vasicentric, aliform, con,fluent, 
RAYS - ~idth: corrmonlY,4:10 seriate, - Nuroers: <4/nm, 4-12/nm, - Ray tissues: heterogeneous type Ill, - Sheath cells present, 
MISCELLANEOUS: Axial iritercellular canal's in 'long tangential lines, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I'N~;of trees I Moisture I Density gfcm3 I Bending ~trength I Modulus of ':1 MaxillX.l1l,crushingstrength, 
,I tested ',I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

-.~--------------~-----~-----------------------------~--------~----------------.---------------------------- ----------------------------------
Phi l ippines ' : I 12 0.43 0.512 80.6 80.6 11.7 10.1 I '41.8 38.6 

------------------------~------------~-.-----------.-- ----------------------------------------------------------------------------------------" , 

Stress. at limit 
proport i ona't i ty , ,~Pa· 

Hardness N. 
Side grain end grain 

I 
,[ 

, " 

.Shear. paralel to grain MPa I Resistance to splittiing Nfcrn 

R I T ,I R-Plan~' IT-plane 

------·-----·--~-7-~---~~:--------------------------------.-------------~----------------------------------- ----------.-------------------------

5.23 ; 4.52 :-' 3140 2857' 3530 3212 " 8.54 , . 
--------------------~-~~~,---------------------~------ --------.--------------------------------------------------------------------------------

'.: .1 
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TRADE NAME:' 'i'et'low merianti BOTANICAL NAME: Shorea faguetiana Heim (Dipterocarpaceae) 
LOCAL NAME:, Damsi-, hitam siput, Seraya kuning siput (M.): . ., . . 

HABIT OF TREE: la'rge tree, 
PHYSICAL PROPER'TlES - Heartwood and Sapwood: clearly distinct, 

. ' - Groin: interlocked,'- Texture:mediun, 
STRENGTH CLASSES: weak, 

- Heartwood Color: yellow, brown, 
~eight: light, moderately heavy, 

- Odour: indistinct, 
- Shrankage: large, 

SEASONING, - ,Ai,r "drying rates: moderately slow, Checking: - Deformation: sl ight risk of deformation, 

NATURE DUARB~LIT~!: !'lon-durable, ;'"RESISTANCE' TO'TERMITES: 'no,' AMENABILITY TO PRESERVATIVE TREATMENT: low, ~RKING QUALITIES: easy, 
, USES:, House bui,lding, Interior finish, Ship and boat'manufacturing, Furniture, Veneer, Plywood, 

,,' ., I,. N .... " 

GEOGRAPHIC DISTRIBUTIO~: Brunei, M~laysia, Indonesia, 
GReyTH RINGS: indistinct or absent, , 

•.•• I. 

VESSELS/PORES-,Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 
,~'Perforation plates: simple, - Intervessel pits: alternate, , - vestured pits present, 
1~"Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200un, 
'~':'vessel No.: 5-20/sq.nm, - Vessel element mean length: - Tyloses: present, . " 

FIBRES AND FIBRE'JRACHEIDS - pits: - Mean length: - ~all thickness: thin to thick, 
TRACHEI?Sl vasicentric, AXIAL PARENCHYMA - Aportrachealp.: diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, 
RAYS -,~i~th: ~ommonly 4-10 seriate,.· - Numbers: 4-12/nm,' - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, 

- Radial ~ntercel~ular·canals present, ~,~. 

MINERAL."INCLusi6ti~ :. Crystals: ·Prismatic crystals present, in axial parenchyma cells, in ray cells, 
MISCELL~NEOUS: '~xjalintercellular. canals in long tangential lines, 

. ;.; I I::.: i::·, 

.. , ::' ....... ;:' TABLE OF PHYSICAL AND MECHANICAL PROPERT1ES 

- crystalliferous cells: ordinary, charWered, idioblast,' 

Local ity of :gr.owth / No.of trees '/Moisture /' Density g/cm3, / Bending st~ength / Modulus of / MaxilJOTl crushingstrength 
: j: • ,,:! (: I 'tested I content XI Basic density I Air-dry density J MPa I elasticity GPa I MPa 

---------------~-------------------------------------- ------------------------------------.-------------------------------.----.--------------

Malaysia 2 102' I 0.44 0.530 / • 60 75 10.7 10.0 I 32.8 41.2 

-----_._----------------------------------------------------------------------------------------------------------------------------.---------
.. : 

i Stress .a~ l imi t ' I' . Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 

propor.tiona~ilty MPa I Side grain end grain R / T R-plane T-plane 

318(, ; ,. :~3. 7 3110 6.4 9.9 49 62 

-------T-~-----~-~------------------------------------ -------------------------------.---------------------.----------------------------------

.,' 10 ,.:,:. 
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TRADE NAME: Red Balau BOTANICAL NAME: Shorea guiso Bl. (Dipterocarpaceae) 
LOCAL NAME: Membatu, Chengal pasir(M.); Selangan Batu merah(Br. Sab. Sar.); Salanga batu(Sab.); Red selangan(Sar.) Guijo(ph.); Chai(Viet.); Chor chorg(Cam.); Giso 

, Balau merah, Bangkirai(ln.) 

HABIT OF TREE: ·large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, distinct, -, Heartwood Color: red, 

- Grain: interlocked, - Texture: medium, - ~eight: ·moderately heavy, heavy, 
STRENGTH CLASSES: very strong, strong, 

- Odour: 'indistinct, 
- Shrankage: large, 

SEASONING - Air drying rates: moderately 
NATURE DUARBILITY: moderately durable, 

slow, . - Checking: slight risk of checking, 
AMENABILITY TO PRESERVATIVE TREATMENT: low, 

- Deformation: slight risk of deformation, 
~ORKING QUALITIES: moderately easy, 

USES: House building, Interior finish, Durable timber, Furniture, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Cambodia, Thailand, Malaysia, Philippines, Indonesia, 
GRO~TH RINGS: distinct". 
VESSELS/PORES - ~orosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perfo~ation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 

Vessel,No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, 
FIBRES AND FIBRE TRACHEIDS - pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
TRACHEIDS: vasice~tric, .. AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: aliform, confluent, 
RAYS - ~idth: ·corrmonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, 
MINERAL INCLUSIOtIS -: Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, 
MISCELLANEOUS: Axial intercellular canals in long tangential lines, 

\ 
TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

- crystalliferous cells: chambered, 

. . 
~~~---~-~--------------~-~--------------------~------- -----------------------------------.---------------.----------------------.-------------

Locality of growth I'No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxillU1l crushingstrength 
, I· ·tested I content %1 Basic density I Air-dry density I MPa, I elasticity GPa I MPa 

Malaysia :! 6 16.9 0.60 0.755 100 113 14.8 14.8 I 52.2 62.2 
----------------------------------------------~-~----- ------------------------------------------------.----------------------------------------

Stress at' t imi t 
proportionality : MPa 

·Hardness N. 
S·ide grain end grain 

Shear paralel to grain MPa 
R T 

Resistance to splittiing N/cm 
R-Ptane I T"plane 

------------------------~----------------------------- ----------------------------------------------_._--.------------------------------------

5.52 5.99 5920 6257 12.0 14.4 65 77 

. I 
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TRADE NA~E.: IJhite meranti BOTANICAL NAME: Shorea hypochra Hance (Dipterocarpaceae) 
LOCAL NAME: Meranti Temak, Meranti Terbak, Temak (M.) Bo-bo (Viet.); Komnhan(Cam.) 

""1" ~'I" 

I" , 
HABIT OF TREE: 'ta'rge tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

, ' 

- Grain: - Texture: medium, - IJeight: moderately heavy, Shrankage: small, 
STRENGTH CLASSES: medium, 
SEASONING - Air "drying rates: (lloderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no,· AMENABILITY TO PRESERVATIVE TREATMENT: low, IJORKING QUALITIES: moderately difficult, 
USES~ 'H~uJebui'tciing, Interior finish, Ship and boat manufacturing, Furniture, Plywood, 

" . 
I' '. • :. 

GEOGRAPHIC DISTRIBUTION: Laos, Cambodia, Thailand, Malaysia, Indonesia, 
GRO!.ITH RIIiGs:ir1cJl.stinct or absent, 
VESSELS/PORES -' Porosi ty: wood di ffuse-poro~s, - Arrangement: in di agona land/or radi a l pattern, in di ffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: >200, 
~ Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um,' - IJall thickness: thin to thick,. 
TRACHEIDS: vasicehtric, AXIAL PARENCHYMA ~ Aportracheal p:: diffuse, diffuse-in-aggregates, - Paratracheal p.: aliform, confluent, 
RAYS - IJidth: corrmonly 4-10 seriate, - Nurber~: 4-12/mm, - Ray tissues: heterogeneous type I I 1", 

MINERAL INCLUSIO~S - 'SJlica~ present in ray cells, ,-
MISCELLANEOUS: Axial intercellular canals in long tangential lines,' 

.. . ' TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
------~~~-~--~-~TT~----------------------------------- ----------------------------------------------------------------------------------------

Locality of growth' I No.of trees I Moisture I Density g/cm3 'I Bending strength I Modulus of I Maximum crushingstrength 
,I, 1

1
, " : \'" I tested I content rei Basic density I Air-dry density I MPa I elasticity GPa I MPa 

-------~~~------f-~-----------------------------------------~-------------------------------------------------------------.------------------. 
Malaysia' '1' 5 15.7 0.58 0.690 97 104 15.715.4'151.7 58.2 

Stress atJ imit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
propbr~ i ona l:~ ty MPa Side grain, I end grain R T R-Plane T-plane 

.--------~-~--.~~-~~r--------------------------------- -------.-----------------------------------------------------------------------------------
.: 6.12 5250 5360 10.0 11.6 41 44 

. ,. ' .... . ' . 
-----~-~r-~-----.~~----------------------------------- ------------------------------------------------------ ----------~-----------------------

i ,', -.... ~ I 
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TRADE IIAME: Balau BOTAIIICAL IIAME,: Shorea laevis Ridl. (Dipterocarpaceae) 
LOCAL IIAME: Balau kumu~ (P. H.), Salangan Batu (Sar.); Salanga Batu kumus (Sab.) 

" 

HABIT OF TREE: large tr'ee; 
PHYSICAL PROPERTIES - . Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, 

- Grain: interlocked, - Texture: fine, - ~eight: heavy, very heavy, 
STREIIGTH CLASSES: very ,strong, 

- Odour: indistinct, 
Shrankage: small, 

SEASOIIIIIG - Air drying rates: very slow, - Checking: hight risk of checking, Deformation: hight risk of deformation, 
IIATURE DUARBILITY,: ver~, duarble, AMEIIABILITY TO PRESERVATIVE, TREATMEIIT: low, IJORKIIIG QUALITIES: difficult, 
USES: House building, In~:erior finish, Durable tirrber, Ship a~ boat manufacturing, Furniture, 

GEOGRAPHIC DISTRIBUTIOJ:,: Thai land, Malaysia, Indonesia, India, 
GRO~TH RIIIGS: moderatelY distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in dif!use, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel~ray pitting: large,' rounded" - Mean T .0.: 100-200un, 

Vesse~ 110.: 5-20/sq.mm, - Vessel element mean length: 350-800un, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - pits: moderately distinct bordered, - Mean length: 900-1600un, - ~al,l thickness: thin to thick, very thick, 
TRACHEIDS: vasicentricj AXIAL PAREIICHYMA '- Aportracheal p.: diffuse, diffuse-in-aggregates" - P.aratracheal p.: scanty, aliform, confluent, 
RAYS - ~idth: 1-3 cells, - lIumbers: 4-12/mm. - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, 
MIIIERAL IIICLUSIOIIS - Crystals: Prismatic crystals present, in axial parenchyma cells, in 'ray cells, - crystalliferous cells: charrbered, idioblast, 
MISCELLAIIEOUS: Axial intercellular canals in long tangential lines, 

:: 

TABLE OF PHYSICAL AIID MECHAIIICAL PROPERTIES 
________________ ~-_-~_.~-~---------------------------- _________________________________ i _______________________________________ . ______________ _ 

Locality of growth I ~o.of trees I Moisture I Density g/crn3 I Bending strength I Modulus of ,I Maximum crushingstrength 
I -: <tested I content "I Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

--------------~-------~~~----------------------------- ----------------------------------------------------------.-----------------------------

Malaysia 15.6 " O.BO 0.960 142 151 20.1 19.7 I 76.0 85.1 
------------------------------------------------------ ---------------------~----------.-------------------.- ----------------------------------, . 

Stress; at l iini,t " Hardness 11. l Shear paralel to grain MPa 1 Resistance to spl itti ing II/cm 
proportionalHy: l"MPa Side grain end grain I R T I' R-Plane ,I T-plane 

--------------~-~~~-~-~-.~----------------------------------------------------------------------------~------------~---------------------------
9.79 Hi'.05 ' 10010 10190 15.0 17.4 65 72 

--------------~-~---~-~---------------------------------------------------------~--------------------------- ----------------------------------

• ; I', 
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. TRADE IIAME: Dar.k.red meranti BOT All I CAL IIAME: Shorea pauci flora Ki ng (0 i pterocarpaceae) 

LOCAL IfAME: lIemusu.(M.) Obar suluk (Sab.)i Meranti merah, Meranti Ketuko (/n.) 
',~ ;~ .:". ~J' :~ 

.. 
HABIT OF tREE: lil'rge tree, 
PHYSICA:L PROPE~T(ES - Heartwood and Sapwood: distinct;·. indistinct, - Heartwood Color: red, - Odour: indistinct, 

. - Grain: interlocked, - Texture: medium; ~eight: light, moderately heavy, Shrankage: smalL, comparativeLy Large, large, 

STREIIGTH CLASSES:: medium, weak, 
SEASOlllilG:: ~ ·Ai·~.drying rates: moderately fast, - Checking: no risk of checking, - Deformation: no risk of deformation, 
IIATURE"buARiHlrr,r; moderately durable, AMEIIABILITY TO PRESERVATIVE TREATMEIIT: low, I.'ORKIIIG QUALITIES: easy, 
USES:'lnterior .finish, Furniture, Veneer, Plywood, 

\.iood mould,; 
GEOGRAPiil i: 0 I STRIBUTIOII: Tha i land, Mo lays i 0, Indones i 0, 

GRO\.ITH RIIIGS: ind.istinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, -. Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
Vessel-ray pitting: . large, rounded,' - Mean T .0.: >200, 

- Vessel 110.: <5/sq.mm, 5-20/sq.nm, - Vessel element mean length: 350-800um, - Tyloses: present, 
FIBRES AIID FIBR~ TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 

'.' ./' 

" ; .... 

TRACHEIDS: vasi~entric, AXIAL PAREIICHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, confluent, - Banded: 1-3 ceLls, 
RAYS. - ~idth: c6mnonlY 4-10 seriate, . - lIumbers: <4/mm, 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MIIIERAL,IIICLUSIOHS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, crystalliferous cells: chambered, idioblast, 
MISCELlAIIEOuS: Axial intercellular canals in long tangential lines, 

TABLE OF PHYSICAL AHD MECHAIIICAL PROPERTIES 
. . . 

....... -': _ -;..£;-li- ..... ·; - ~; .... ~ - - - ....... - .. -'" - .. -'" - - - - ....... - -.- ...... - - ...... - .... - ... - ..... - .. - .. - .... - - - ......... - ..... _ .. - .... - .. - ....... - - ........ - - ..... _ .. - ..... - .... - .......... - .... - ..... - ...................... - - - ....... - .. - ............. -

Local ity of growtH I No.of trees I Moisture I ·.~ensity g/cm3 I Bending strength I ModuLus of I Maxinun crushingstrength 
;':' ./ .:,:. ':~. I tested 1 content r.1 Ba'sic density I Air-dry density I MPa 1 elasticity GPa I MPa ., , ... ',' 

--- "~-''',:'''l'' -~:... ~' ... - --':.. ~:-- --- -- ---- - - --- -- - - .... - - -- -- ... - - -"'''' - ... - .. - -." - .. - ... -.-" - - - - - .. - - - ....... - - ... -- - - -_ .. - - ....... - - - .. - -.-'" - .. - ....... - ..... - - ........ - ..... - ...... - -- - ...... - ....... - - - ..... - - ...... 

2 12 . 0.32 0.398 67.9 67.9 11.0 9.46 I 34.3 31. 7 

... -.... ---~:-.~--~-~~~------------ .. -.. --- ... -- ..... ------------ ------_ ......... _--_ .... __ .... _- ... --_ ... _---------------------_ .. _-------------------_ ... _--------------
istress ~:i:':,l i'mit Hardness N. . Shear paralel to grain MPa Resistance to spL itti ing II/cm 

pro~r~ionanty MPa I Side. grain I eri<! grain I R I T I R-Plane IT-plane 

~-----~~ .. -&-~---f~ .. --------~ .. -----·---- .. ---~-:~------- .. -.. ---------- ... ---- .. -... ---------~- .... --- .. -- .. ---------- .... -.. --- ...... --------~---- .. --- .. -.. -.... --- ..... 
3 .. 54:· '., ;:: 3.06 I 1650 1502 2830 2575 I 5.59 5.78 

----~- .. -~-~ .. ---~~~-- ... ------------------- .. ---~--------- -------------------- ... _ ... -------_ .. ------------------------ .. _-------_ .. _-_ .. _----_ .. --_ .. _--_ .... 
;:.; i·i; 
,):: ;,. t 
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TRADE NAKE:·Yellow laurin BOTANICAL NAKE: Shorea polita Vidal (Dipterocarpaceae) 
LOCAL NAKE: Kalaanonang; Lauan-puti (Ph.) 

"/ ' .. 

HABIT OF TREE: largi trrie~ 
PHYSICAL PROPERTIES - Heartllood and Sapllood: indistinct, - Heartwood Color: yellow, - Odour: i!ldistinct, 

- Grain: interlocked, - Texture: medium, - \.Ieight: light, - Shrankage: small, 
STREUGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILlTY: mode:~ately durable, AKENABILlTY TO PRESERVATIVE TREATKENT: good, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

Packing boxes, 
GEOGRAPHIC DISTRIBUTIOU: Philippines, 
GRO\.lTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

\.IORKING QUALITIES: easy, 

- Perforation plates: simple, - .Intervessel pits: alternate, - vestured ·pits present, 
Vessel-ray pitting: large, rounded, - Kean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - pits: moderately distinct bordered,· - Mean length: 900-1600um, - \.Iall thickness: thin to thick, 

p.: vasicentric, aliform, confluent, TRACHEIDS: vasicentric, AXIAL PARENCHYMA - paratracheal 
RAYS - \.Iidth: commonly 4-10 seriate, - N~ers: 4-12/mm, 
KINERAL INCLUSIONS - Crystals: Prismatic crystals present, 

- Ray t i ss·ues: heterogeneous type I I, heterogeneous type 11 I, - Sheath cells present·,. 
in ray cells, - crystalliferous cells: ordinary, 

KISCELlAIIEOUS: Axial pa':'e~chyma storied, Axial intercellular canals in. long tangential lines, 

TABLE OF PHYSICAL AND KECHANICAL PROPERTIES 
. . 

~-------------------'--------------------------------- -----------------------------------------------------------------------------------------... . . 

Locality of grollth , No:of trees' Hoisture , Density g/cm3 , Bending strength! Modulus of !l:Iaxinun crushingstrength 
;, ·tested 'content X, Basic density' Air-dry density! MPa ! elasticity·GPa ! MPa 

. . 
----------------;--------~~------------------------------------------------------.~------------------------- ------------------------------------

Phi l ippines ., ·.4 

Stress at .l imi t 
proportional;ity ... KPa 

12 0.47 

Hardness N. 
Side grain end grain 

0.603 89.1 81.7 11. 1 10.3! 41.8 38.6 

, Shear paralel to grain MPa ., Resist~nce to splittiing N/cm 
, . R T , R-Plane IT-plane 

----.-----------:--~----~-~---------------:---------------------~------------------------------------------- -----------------------------------. 

6.88 . 5.95 3830 3485 5120 4659 ,. 9.59 9.92 

---------------.-.--?-.----~~-------------------------~------------------------------------------------------------------~-----------------------
r . 
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TRADE NAME: Li9~t' red meranti BOTANICAL NAME:'Shorea teysmanniana Dyer ex Brandis (Dipterocarpaceae) 
LOCAL NAME:Mer~':;ti bunga (M.); Serraya bung a (Sab.); T1aong (Ph.) 

.~ :~, '. d', 

'" ", 

HABIT ciF TREE: ~ediun tree, 
PHYSICAL PROPERTIES . Heartwood and Sapwood: clearly distinct, - Heartwood Color: brown, red, - Odour: indistinct, 

. ' - Grain: interlocked, , . ' 

STRENGT~ CLASSES:·weak, 
- Texture: coarse, - Weight: light, moderately heavy, - Shrankage: large, 

. ,I , .•• ', '. 
S,EASPN'~~ E - ~,is;:~rYing rates: - Checking: sl ight risk of, chec~ing, - Deformation: sl ight risk of deformation, 
NATURE DUARBILlH: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, 'n'ORKING QUALITIES: easy, 
USES: H~u~e ~i Cei.i.ng, 'Interior finish, Furniture, PlYWo~, 

, Packing bOxes, ~ood mould, 
GEOGRAP'HU: OISTldiiUTlON: Malaysia, Phil ippines, Indonesia, 
GR~TH RIN'GS: mocl~rately distinct, indistinct or absent, 
VESSELS/PORES - ~orosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, r?unded, - Mean T.D.: >200, 
: Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE, TRACHEIOS - Pits: moderately distinct bordered, ,- Mean length: >1600um, - ~all thickness: thin to thick, 
'TRACHEIDS: vasice~tric, AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, confluent, 

RAYS - Width: commonly 4-10 seriate, - Numbers: <4/mm, 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Radial intercellular canals present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: chambered, idioblast, 

.:: '·1 L 
MISCELLANEOUS: AXlal int~rcellular canals in long tangential lines, 

... :,: '.: TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
--.... ~;- -.~'~ -~ --:': ~ -~; : ~ ------.. ---.. --......... -..... -.. -.... -.... -...... ----.... -....... --.. .. -.............. - .................. - .: - .. - .... - ........ - - -- -' ....... - -... - ........ - - - ... - - .... - - .... - - .... - ....... - - - .... - - ..... - - -- .. -

Locality of growth I N~.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
, ::~:; I tested I content XI Basic density I Air-dry density I MPa I elasi:icity GPa I MPa , 

-- ............. ~~-~ .. -- .. -~-~-- .... -.. ---------------- .. ------------ ----------_ ... _--------_ .. - ....... --------------------- .... _- .... -- .. ------ .. -------- ... ---- .. ~---------
Malays~a, I 2 83 0.42 0.510 ,46 71 10.6 9.S 23.6 39.0 

------ .. -.~-~----~~------------ .. ------------ .. -------- .. ------------------_ .. _-----------------_ .. _ ......... ---_ .. _- ... -------------- ... _--- ... ------------------'f· .~. . 

: ,;.St~ess;at~~limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
prop?r~ioniil~t¥ MPa Side grain end grafn R I T R-Plane T-plane 

-----~--~-7---.--~-r--- .. ----------------------~-~--- .. ------ .. -.. ---------------------- .. ------------------------------- .. ----- .. -... ------------------
2.33: 2580 5.3 9.5 

.. 
'-' 31 36 

. , 

--------~-~-- .. --~~~------------------ .... ------~-------- -------------------------------------------------------------------- .. _--------------_ ... --
, 
l' 
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TRADE HAME: Resak BOTAHICAL HAME: Vatica mangachapoi Blanco (Dipterocarpaceae) 
LOCAL HAME: Resak julong (Sar. Br.); Resak bajau (Sab.) Harig (Ph.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sopwood: distinct, - Heortwood Color: brown, - Odour: indistinct, 

- Grain: straight, oblique, - Texture: very fine, - ~eight: heavy, - Shrankage: comparatively large, 
STREHGTH CLASSES: strong, 
SEASOHIHG - Air drying rates: moderately slow, - Checking: - Deformation: 
HATURE DUARBILlTY: very-duarble, RESISTAHCE TO TERMITES: yes, AMEHABILlTY TO PRESERVATIVE TREATMEHT: low, ~RKING QUALITIES: very difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Textile timber, Culture, 

Cooperage, Turnery wood, Bedding wood material, 
GEOGRAPHIC DISTRIBUTIOH: Thailand, MalaYSia, Philippines, China, 
GRO~TH RIHGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangem~nt: in diagonal and/or radial pattern, 

- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessei pi-ts: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded,-large, gash-like, - Mean LD.: 100-200um, 
- Vessel Ho.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AHD FIBRE TRACHEIDS - Pits: moderate_ly-distinct bordered; - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse,-diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - ~idth: commonly 4-10 seriate, - Humbers: 4-12/mm, - Ray tissues: heterogeneous type 11, 
MISCELLAHEOUS: Axial intercellular canals in short tangential lines, 

Axial intercellular canals in diffuse, 

TABLE OF PHYSICAL AHD MECHAHICAL PROPERTIE~ 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content r.1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Philippines 9 12 0.66 0.875 134 123 17.4 16.1 I 65.2 60.2 

------------------------------------------------------------------------------------------------------------ -----~----------------~-----------

Stress at l imi t Hardness H. Shear paralel to grain MPa _I Resistance to spl itti ing N/cm 
proportionality MPa Side grain end grain R T 1 R-Plane 1 T-plane 

----------------------------------------------.------------------------,-----------------------------------------------------------------------
11.5 9.95 7580 6898 8990 8181 ) 13.1 13.6 
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TRADE NAME: Penyau BOTANICAL NAME: Upuna borneensis Sy (Dipter.ocarpaceae) 
LOCAL NAME: Upun batu(Kal.); Upun(Sab.); Balau penjau(In.) 

-
HABIT .OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: very strong, 

- Texture: medium, - ~eight: very heavy, - Shrankage: small, 

SEASONING - Air drying rates: moderately fast, - Checking: - Deformation: 
NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, 
USES: House building, Durable timber, Furniture, 

Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, Indonesia, 
GRO~TH RINGS: indistinct or absen~, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

~ORKING QUALITIES: difficult, 

Vessel. grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, - vestured pits present, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

Vessel No.: <5/sq.ITIlI, 5-20/sq.ITIlI, - Vessel element mean length: - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered,. - Mean length: - ~all thickness: very thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportra~heal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, 
RAYS - ~idth: 1-3 cells, corrmonly 4-10 seriate, - Numbers: 4-12/ITIlI, -Ray tissues: heterogeneous type 11, - Sheath cells present, 
MISCELLANEOUS: 

Axial intercellular canals in diffuse, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 15 1. 14 156 162.5 I 17.8 17 .281 87.0 94.6 

Stress at lill1i t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain· I end grain R I T R-Plane T-plane 

18.0 20.5 
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TRADE NAME: Ebony BOTANICAL NAME: Diospyros celebica Bakh (Ebenaceae) 
LOCAL NAME: Macassar ebony (USA.); Amara, Ayu maitong, Kayu itam, Maeta, Sora, Toetandu (In.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: black, with streaks, - Odour: indistinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: strong, 

- Texture: fine, - Weight: very heavy, - Shrankage: very large, 

SEASONING - Air drying rates: slow, - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, WORKING QUALITIES: moderately difficult, 
USES: Furniture, Veneer, Musical instruments, 

Turnery wood, Carvinge, Novelties, 
GEOGRAPHIC DISTRIBUTION: Indonesia, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal an?/or radial pattern, 

- Perforation plates: simple, - Intervessel pits: alternate, 
-'Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-.200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, 

- Wall thickness: thin to thick, very thick, 
- Bonded: 1-3 cells, 

RAYS - ~idth: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: heterogeneous uniseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth I No.of trees I Moisture I Density g/cm3 I Bending'strength I Modulus of I 1·!axil11lX11 crushingstrength 
tested I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Indonesia 15 1.09 110.7 115.3 I 14.71 65.4 

Stress at l imi t Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proportionality ~Pa Side grain end grain R I T . I R-Plane I T-p'lane 
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TRADE NAME: Jenitri BOTANICAL NAME: Elaeocarpus sphaericus K. schum. (Elaeocarpaceae) 
LOCAL NAME: ~engkurat (M.); Sang a bur?ng (P. M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and sapwood: indistinct, 

- Grain: straight,' - Texture: fine, 
STRENGTH CLASSE~: weak, 

- Heartwood Color: yellow, brown, - Odour: indistinct, 
-'~eight: light, - Shrankage: very small, 

SEASONING - Air drying rates: moderately slow,' - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable~ AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: 1asy, 
USES: Interior finish, Veneer, Plywood, 

Packing boxes, Matches, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, Papua New Guinea, India, Sri Lanka, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, --rntervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct.bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, 
RAYS - inte~connected (fused) rays, - ~idth: commonly 4-10 seriate, - Numbers: >12/mm, 

- Ray tissues: heterogeneous type I, heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cell·s: ordinary, chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum.crushingstrength 
tested I content Y.I Basic density 1 Air-dry density I MPa 1 elasticity GPa 1 MPa 

Malaysia 

Stress at limit 
proportionality MPa 

17.3 0.43 

Hardness N. 
Side grain I' end grain 

2670 2854 

I' 
1 

0.515 61 76 10.3 9.6 34.1 41.3 

Shear paralel to grain MPs Resistance to spl ittiing. H/cm 
R T R-Plane T·plane 

7.2 8.8 35 48 
---------------~-----------------------------.~------- ------------------------------------------------------------------.----------------------
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TRADE NAME: Kemiri BOTANICAL NAME: Aleurites moluccana ~illd. (Euphorbiaceae) 
LOCAL NAME: Lumbang, Candlenut tree (Ph.); Beraoe. (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, 

- Grain: straight, 
STRENGTH CLASSES: very weak, 

- Texture: fine, 
- Heartwood Color: white to grey; yellow, 
- ~eight: very light, - Shrankage: 

SEASONING . Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: no risk of checking, 
~RKING QUALITIES: easy, 

Deformation: no risk'of deformation, 

USES: Interior finish, Sporting goods, \ 
Food containers, ~ood mould, Household appliance, Battery separators, Pulpwood, 

GEOGRAPHIC DISTRIBUTION: Philippines, Indonesia, China, 
GRO~TH RINGS: moderately distinct, indisti"nct or absent, 

Odour: indistinct, 

VESSELS/PORES Porosity: wood diffuse-porou~, . Arrangement: in diagonal and/or radial pattern, in diffuse,. 
Perforation plates: simple, - Intervessel pits: alternate, 

- Vessel'ray pitting: large, rounded, . Mean T.D.: 100-200um, 
. Vessel No.: <5/sq.mm, - Vessel element mean length: >BOOum, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: very thin, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratracheal p.: scanty, - Banded: 1-3 'cells, 
RAYS - interconnected (fused) rays, . ~idth: 1-3 cells, - multiseriate portiones) as wide as uniseriate, - Numbers: 4-12fmm, 

Ray tissues: heterogeneous type I, heterogeneous type I I, .'. .. 

.. :. 

.. , .. ' 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cel,ls, . - crystall iferous· cells: ordinary,' , 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bend,ing strength I . Modulus of I Maxirrurl'crushingstrength 
I tested I· content Xl Basic density I Air-dry density I MPa '. I elasticity GPa'.! '.'·i'·HPa' . ""'1 

---~-----------------------------------------------------------~-------------------------------------------- ----------------------------------

Philippines I . green 0.29 0.347 .. 22.1 45 4.12 5.9 9.67 24.4 
---------------~-------------------------------------- ------------------------------------------------------ ---------------~------------~-----

Stress at limit I Hardness N. 
proportionality MPa I . Side grain end grain 

Shear paralel to grain 
R 

MPa 
T 

I .Resistance to'splittiing Nfcm 
I . R-Plane IT-plane 

, . 

; .. 

------------------------------------------------------ --------------------------------------------~-----------.----------~--------------------

1.45 0.63 1200 1420 3.66 6.6 
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TRADE NAME: Tuai BOTANICAL NAME: Bischofia javanica Bl. (Euphorbiaceae) 
LOCAL NAME: Godog (In.); Gintungan (Java); Whoi (Viet); Term (Th.); Bisshopwood (Ind. Bur;) 

HABIT OF TREE: ,large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: red, purple, with streaks, - Odour: indistinct, 

- Grain:' straight to fairly interlocked, - Texture: fine, - \Jeight: moderately heavy, - Shrankage: large, very large, 
STRENGTH CLASSES: medium, 
SEASONI~G - Air drying rates: - Checking: slight risk of ,checking, 
NATURE D!JARBILlTY: moderately durable, RESISTANCE TO TERMITES: no, 

- Deformation: slight risk of deformation, 
AMENABILITY TO PRESERVATIVE TREATMENT: low, \JORKING QUALITIES: moderately easy, 

USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Furniture, 
Packing boxes, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Thai land, Malaysia, Phi l ippines, i'ndonesia, China, Bangladesh, India, 
GROWTH RINGS: indistinct or absent, , 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Interv~ssel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: present, - Mean length: >1600um, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - absent or extremely rare, 
RAYS - IJidth: commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type I, heterogeneous type 11, 
MINERAL INCLUSIONS - Cry~tals: Prismatic crystals present, in ray cells" - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local i ty of growth I No.of trees I Moisture 1 Density g/cm3 I Bending strength 1 Modulus of I Maximun crushingstrength 
I 'tested 1 content %1 Basic density 1 Air-dry density 1 MPa I elasticity GPa 1 MPa 

Philippines 

Stress at l imi t 
proportionality MPa 

. : ..... . ..... '. 

9.80 8.48 

12 0.56 

Hardness N. 
Side grain end grain 

8180 7444 10600 9646 I' 

0.728 111 102 11.3 10.5 I 49.2 45.5 

Shear paralel to grain MPa Resistance to splittiing N/cm 
R T R-Plane T-plane 

16.6 17.2 
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TRADE NAME: Sesendok BOTANICAL NAME: Endospermum diadenum (Miq.) Airy-Shaw. (Euphorbiaceae) 
LOCAL NAME: Sendok-sendok (Sab. Br. M.); Ekur belangkas, Terbulan (Sar.); Membulan (P. M.)j'Merbulan; ,Lempaungi' Labu'On.)'" 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, Heartwood Color: yellow, Odour: indistinct,' " 

- Grain: straight to fairly interlocked, Texture: medium, ~eight: light, - Shrankage:'very small~" 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: fast, - Checking: slight risk of checking, Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~RKING QUALITIES: easy, 
USES: Furniture, Plywood, 

Packing boxes, ~ood mould, Household appliance, Matches, Disposable chopsticks etc., 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GR~TH RINGS: moderately, distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Vessel grouping: radial multiple, - Perforation plates: simple, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: >200, 

Vessel No.: <5/sq.mm, - Vessel element mean length: >800um, 
FIBRES AND FIBRE TRACHEIDS - pits: moderately distinct bordered, ,~ Mean 'length: 
AXIAL PARENCHYMA - Banded: 1-3 cells, 

- Intervessel pits: alternate, 

Tyloses: present, 
900-1600um, - ~all thickness: very thin, 

. RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, !l'/Jltiseriate portiones) as wide as uniseriate, Nunbers: 4-'12/mm, 
Ray tissues: heterogeneous type I, heterogeneous type 11, 

MINERAL INCLUSIONS Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: ordinary, 

,TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
, , _______________________________________ • ______________ ______________ ~ _______________________________________ ___________________ ~~ ___ ~J~ ______ ~ 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bend(ng strength 1 MOdulus of 1 Maximum crushingstrength 
tested 1 content :t.1 Basic density 1 Air-dry density 1 MPa' 1 elastic{,ty GPa 1 'MPa " 

, " 
----------------------------------------------------------------------------------------------------------------------------------------------

Malaysia 76 0.33 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

0.400 39 ,53 

Shear paralel to grain MPa 

R 1 T 

8:5 7.0 20.8 28.9 

Resistance to splittiing N/cm 
R-Plane I,' T-plane 

------------------.--------------------------------.--------------------------------------------------------------------------_ .. _-------------
1. 75 1.5 1560 5.4 7.5 32 32 
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TRADE NAME: Rubberwood BOTANICAL NAME: Hevea brasiliensis Muell.-Arg (Euphorbiaceae) 
LOCAL NAME: Getah(Sab.); Kayu getah(M.); Para rubber(Ph., M.); Karet(In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight, oblique, - Texture: fine, medium, - ~eight: moderately heavy, - Shrankage:· very small, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: ·good, ~ORKING QUALITIES: easy, 
USES: Interior finish, Furniture, 

Packing boxes, Household appliance, Turnery wood, Carvinge, Pulpwood, 
GEOGRAPHIC 0 I STR I BUT ION: Ma lays i a, Ph i l ipp.ines, Indones i a, Ch i na, 
GR~TH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: simi lar to intervessel pits, - Mean T .0.: 100-2001.Jll, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-8001.Jll, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: djffuse-in-aggregates, - Paratracheal p.: scanty, vasicentric, - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, commonly 4-10 seriate, - multiseriate portiones) as wide as uniseriate, - Numbers: 4-12/mm, 

- Ray tissues: he,terogeneous type I, heterogeneous type 11, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in vessels, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I HPa ., elasticity GPa I HPa 

Malaysia 3 17.2 0.53 0.640 66 75 9.2 9.2 32.3 39.0 

Stress at timi t Hardness N. Shear paralel to grain HPa Resistance to splittiing N/cm 
proportionality MPa Side grain. end grain R T R-Plane T-plane 

I, .69 5.15 4320 4605 11.0 13.3 72 
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TRADE NAME: Saninten BOTANICAL NAME: Castanopsis argentea A.Dc. (Fagaceae) 
LOCAL NAME: Berangan, tunggeureuk(ln.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight, - Texture: medium, - h'eight: moderately heavy, - Shrankage: very large, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checkihg: - Deformation: 
NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: medium, 
USES: House building, Interior finish, Duruble timber, 

Agricultural implement wood, Packing boxes, Tool handle, Fuel, 
GEOGRAPHIC DISTRIBUTION: Indonesia, 
GROh'TH'RINGS: moderately distinct, 

h'ORKING QUALITIES: moderately easy, 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 
- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean LD.: >200" 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-BOOum, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - h'all thickness: thin to thiCK, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS - h'idth: exclusively uniseriate, - Numbers: 4-12/mm, >12/mm, - Ray tissues: homogeneous uniseriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximun crushingstrength 
tested I content ~q Basic density I Air-dry density I MPa I elasticity GPa I MPa . . 

-------------------------------------------------------------------------------------~--------------------------------------------------------
Indonesia 14.2 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

0.860 95.9 96.4 

Shear paralel to grain MPa 

R I T 

7.2 B.O B.O B.9 
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11.86 11.4 I 53_4 55.7 

Resistance to splittiing Nfcm 
R-Plane IT-plane 
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TRADE NAME: Manaring BOTANICAL NAME: Lithocarpus solerlana Rehd. (Fagaceae) 
LOCAL NAME: Ulian, masaring, Ihip, bayukan(Ph.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood· and Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: straight to fair~y interlocked,' - Texture: coarse, - \.Jeight: heavy, - Shrankage: 
STRENGTH CLASSES: strong, 
SEASONING - Air drying 'rates: - Checking: - Deformation: 
NATURE DUARBILITY: moderately durable, \.IORKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Furniture, 

GEOGRAPHIC DISTRIBUTION: Philippines, 
GRO\.lTH RINGS: indistinct. or ·absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 

- Vessel No.: <5/sq.mm, -·Vessel element mean length: >800um, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutel~.bordered pits, - Mean length: >1600um, - \.Jall thickness: very thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS - aggregate rays corrmon, ... - \.Iidth: commonly 4-10 seriate, - Numbers: 4-12/mm, 

- Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismati~ crystals present, in axial parenchyma cells, . - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic denstty I Air-dry density I MPa I elasticity GPa I MPa 

Stress at l imi t . Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T R-Plane T-plane 
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TRADE NAME: Bintangor BOTANICAL NAME: Calophyllum inophyllum L. (Guttiferae) 
LOCAL NAME: Bintangor laut (H.) Bintanghol, Bitaog (Ph.); Hu-u (Viet.); Njamplung In.); Pongnget (Bur.); Poon (Bur. Incl.); Tanghon, kathing (Th.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, Heartwood Color: red, Odour: indistinct, 

. Grain: interlocked, - Texture: medium, - Weight: moderately heavy, - Shrankage: large, 
STRENGTH CLASSES: medium, 
SEASOIlING - Air drying rates: moderately fast, - Checking: slight risk of checking~ - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~RKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Furniture, Veneer, Plywood, ~ood based panel, Sporting goods, Musical instruments, 

Agricultural implement wood, Packing boxes, Gunstocks, Bent wood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Malaysia, Philippines, Indonesia, Papua New Guinea, China, India, Fiji, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Banded: 1-3 cell~, 

and other deposits, 
- Mean length: 900-1600um, - ~all thickness: thin to thick, 

RAYS - ~idth: exclusively uniseriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous uniseriate, heterogeneous type 11, heterogeneous type Ill, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

--.--------------------------------------------------- ---------------------------------------~-------------- ----------------------------------

Loca l i ty of growth I No. of trees I Moi sture I Dens.i ty g/cm3 I Bending itrength I Modulus of I MllX inun crush i ngstrength 
I tested I content ~I Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Phi l ippines 12 0.56 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

12.1 10.5 6470 5888 7890 7180 I 

0.671 106 97.2 

Shear paralel to grain MPa 
R I T 

15.0 15.5 

8.56 7.94 I 38.8 35.9 

Resistance to splittiing N/cm 
R-Plane IT-plane 

---------------------------------------------------------------------------------------------------_ .. _---------------------------------------

- 62 -



TRADE NAME: Geronggang BOTANICAL NAME: Cratoxylum arborescens Bl. (Guttiferae) 
LOCAL NAME: Serugan (Sab.); Geronggang (M. In. Sab.); Adat (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: red, 

- Grain: straight, - Texture: very fine,' - \.Ieight: light, 
~TRENGTH CLASSES: weak, 

- Odour: indistinct, 
- Shrankage: comparatively large, 

SEASONING - Air drying rates: fast, - Checking: slight risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, \.IORKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Veneer, Plywood, \.Iood based panel, Culture, 

Packing boxes, Food containers, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Thailand, Malaysia, Phi l ippines, Indonesia,. Papua New Guinea, Fi j i, 
GRO\.ITH RINGS: indistinct or absent, . 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple,· - Intervessel pits: al ternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: S-20/sq.mm, - Vessel element mean length: 350-BOOum, - Tyloses: present, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, : \.Iall thickness: very thin, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA. - Aportracheal p.: diffuse, - Paratracheal p.: scanty, vasicentric, 
RAYS ,Width: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - S,ilica: present in ray cells, present In axial parenchma:cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I ,tested I·content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 5 

Stress at limit 
proportionality MPa 

1.93 2.3 

. ~.' ........ : .... :::::;;.~. 

106 0.37 

Hardness N. 
Side grain I end grain 

1870 

I· 
I 

. 0.450 40 61 

Shear paralel to grain MPa 
R T 

5.1 
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8.4 

. '.'. ,., 

B.O B.1 1B.3 33.4 

Resistance to splittiing N/cm 
R-Plane T-plane 

32 40 
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TRADE NAME: Trai-ly 
LOCAL NAME: 

BOTANICAL NAME: Garcinia fragraeoides A. Chev. (Guttiferae) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, - Odour: indistinct, 

- Grain: straight, obl ique, - Texture: fine, - \Jeight: very heavy, - Shrankage: 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: very slow, - Checking: - Deformation: 
NATURE DUARBILITY: very duarble, \JORKING QUALITIES: difficult, 
USES: House building, Durable timber, Ship and boat manufacturing, Furniture, Musical instruments, 

Novelties, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, 
GRO\JTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Vessel grouping: exclusively solitary, radial multiple, - Perforation plates: simple, '- Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 50-100um, 
- Vessel No.: 20-40/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely'bordered pits, - Mean length: 900-1600um, - \Jall thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: aliform/ confluent, - Banded: 1-3 cells, >3 cells, 
RAYS interconnected (fused) rays, - \Jidth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

.. 
. . .. :; . :.~: .. ...:. . .... 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, crystalliferous cells: chambered, - Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIes 

Locnl i ty of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength I, Modulus of I Maxill'Ull crushingstrength 
, tested I content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa I MPa 

Stress at l imi t . Hardness N. Shear paralel to grain MPa . 1 Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R 1 T 1 R-Plane IT-plane 
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TRADE NAME: PenagaBOTANICAL NAME: Mesua ferrea L. (Guttiferae) 
LOCAL NAME: Bosneak (Cam.); Boonnark, Bunnark (Th.); Vap (Viet.); Lenggapus (P.M.); Mergas~ng (Sar.); Nagasari (In.); Mesua (Ind.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: interlocked, - Texture: fine, 
STRENGTH CLASSES: very strong, 

- Heartwood Color: red, with streaks, - Odour: indistinct, 
- 'Weight: heavy, very heavy, - Shrankage: comparatively large, 

SEASONING - Air drying rates: slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY.: moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, 'WORKING QUALITIES: difficult, 
USES: House building, Durable timber, Ship and boat manufacturing, Furniture, 

Tool handle, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Cambodia, Thailand, Malaysia, Indonesia·, China, India, 
GRO'WTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagona~ and/or radial pattern, 

Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
Vessel-ray pitting: large, rounded, large, gosh-like, - Mean T.D.: 100-200um, 

- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, 'Wall thickness": very thick, 
TRACHEIDS: vosicent"ric, AXIAL PARENCHYMA - Banded: 1-3 cells, >3 cells, 
RAYS - 'Width: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: heterogeneous uniseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I "content 7.1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia I . 3 16.5· 0.97 1. 120 155 171 '19.5 19.3 I 79.5 92.9 
. . ----_._-----------------------.-------.------,----.--------.--------.----.------------.------------_.-------------.----------------------------

Stress at limit I Hardness N. 
proportionality MPa I Side grain end grain 

Shear paralel to grain 
R I 

MPa 
T 

Resistance to splittiing 
R-Plane IT-plane 

N/cm 

------------.----------------------------------------------------.-------------------------------------------------------------------.---------
16.07 17.15 I 14860 15529 19.3 23.0 63 75 

------------------------------------------_._--------- -----~---~-------------------------------------------- ----------------------------------
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TRADE NAME: Rasamala BOTANICAL NAME: Altingia excelsa Noronha (Hamamelidaceae) 
LOCAL NAME: Nantayok (Bur.); Jutili (Ind.); Sob (Th.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: heavy, - Shrankage: large, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: slow, 
NATURE DUARBILITY: moderately durable, 

- Checking: slight risk of checking, - Deformation: slight risk'of deformation, 
~ORKING QUALITIES: moderately difficult, 

USES: !louse building, Durable timber, Ship and boat manufacturing, Vehicle, 
Pulpwood, 

GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Malaysia, Indonesia, China, India, 
GR~TH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, . - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Vessel gr~uping: exclusively solitary, solitary vessel outline angular, - Perforation plates: scalariform, - Intervessel pits: extremely rare or absent, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Vessel with helical thickenings, - Mean T.D.: 50-l00um, 
- Vessel No.: 40-l00/sq.mn, . - Vessel element mean length: >800um, - Tyl?ses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Fibres with helical thickening, - Mean length: >1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - interconnected (fused) rays, - ~idth: '-3 cells, - Nt.rnbers: 4-l2/mn, 

- Ray tissues: heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells,. - crystalliferous cells: ordinary, . 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T R-Plane T-plane 

-----------------.-._----_ .. ---.-._------------------------.---.----------------------.-----------------.--- ------------~---------------------
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TRADE NAME: Buah keras Laut 
LOCAL NAME: Baru Laut (P. M.) 

HABIT OF TREE: small tree, 

BOTANICAL NAME: Hernandia nymphaefolia Kunitz. (Hernandiaceae) 

PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: white to grey, - Odour: indistinct, 
- Grain: straight, - Texture: fine, 

STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: non-durable, ~ORKING QUALITIES: easy" 
USES: Furniture, Culture" 

Household appliance, Buoys, Disposable chopsticks etc., 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GR~TH RINGS: indistinct or absent, 

-, ~eight: light, - Shrankage: small, 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 
'- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray,pitting: large, rounded, large, gash-like, - Mean T.D.: 1 DO-200urn, 
- Vessel No.: <5/sq.rrm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: very thin, 
AXIAL PARENCHYMA - Paratracheal p.: al iform, confluent, - Banded: 1-3 ,cells, >3 cells, 
RAYS - ~idth: 1-3 cells, corrmonly 4-10 seriate, - Numbers: 4-12/rrm, - Ray tissues: homogeneous uniseriate and multiseriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth I No.of trees I Moisture I Densi ty g/cm3 I Bending strength I Modulus of I Maximun crushingstrength 
,I tested I content XI Basic densi ty I Air-dry densi ty I MPa I elastici ty GPa I ' MPa 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to spl)ttiing N/cm 
proportionality MPa Side grain, I end grain R T R-Plane T-plane 
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TRADE NAME: Dedaru BOTANICAL NAME: Cantleya corniculata Howord (Icacinaceae) 
LOCAL NAME: Bedaru (Sar. In.); Samala (Sab.); Seranai (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, - Odour: distinct, 

- Grain: interlocked, - Texture: fine, - ~eight: heavy, 
strong, STRENGTH CLASSES: very strong, 

SEASONING - Air drying rates: moderately slow, - Checking: - Deformation: 
NATURE DUARBILITY: durable, ~ORKING QUALITIES: moderately easy, 
USES: House building, Durable timber, Vehicle, 

Tool handle, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GRO~TH RU1GS: indistinct or absent, 

- Shrankage: 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 
- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T_D.: 100-200um, 
- Vessel No.: <5/sq.rrrn, 5-20/sq.rrrn, - Vessel element mean length: >800um, - Tyloses: present, .' 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: scanty, aliform, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: 4-12/rrrn, 

- Ray tissues: heterogeneous type 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendin'g strength I Modulus of I MaxillUll crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 

Stress at limit 
proportionality"' MPa 

16.7 0.80 

Hardness N_ 
Side grain end grain 

10280 10804 

0.930 128 143 

Shear paralel to grain MPa 
R T 

13.1 15.7 
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18.3 18.3 162.8 74.0 

Resistance to splittiing N/cm 
R-Plane IT-plane 

53 72 



TRADE NAME: Kabok BOTANICAL NAME: Irvingia malayana Oliv. ex Benn. (Irvingiaceae) 
LOCAL NAME: Pauh kijang (M.); Bongin, Pauh kidjang (In.); Kaju tulang (Br.); Cay, Chambak(Cam.) 

HABIT OF TREE: large tree, 
PHYSICAL· PROPERTIES - Heartwood and Sapwood: indistinct, . Heartwood Color: brown, with streaks, - Odour: indistinct, 

- Grain: straight to fairly interl?cked, - Texture: fine, - ~eight: very heavy, - Shrankage: comparatively large, 
STRENGTH CLASSES: strong, . 
SEASONING - Air drying rates: slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~ORKING QUALITIES: difficult, 
USES: House building, Interior finish, Durable ti!rber, Furniture, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Cambodia, Burma, Thailand, Malaysia, Indonesia, India, 
I 

GR~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, -.Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um,· 

FIBRES AND FIBRE TRACHEIDS - Pi,ts: simple to ·minutely bordered pits, - Mean length: >1600um, - \.Iall thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Banded: 1-3 cells, >3 cells, 
RAYS - interconnected (fused) rays, - \.Iidth: 1-3 cells, Numbers: 4-12/mm, 

- Ray tissues: he4erogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, - Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
--- ... ---- .. -----.-.---.----.:---~---------.-------.-- ._---------------------.---------.------.-------------.-------------.--------------------
Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 

I tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 3 16.8 0.83 

Stress at limit .. Hardness N. 
proportionality MPa Side grain. I end grain 

12.62 13.64 13130 13839 

1.090 

Shear paralel to grain MPa 
R I T 

17.0 20.3 
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Resistance to splittilng N/cm 
R-Planc IT-plane 
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TRADE NAME: Kayuhujan BOTANICAL NAME: Ehgelhardtia roxburghiana ~all. (Juglandaceae) 
LOCAL NAME: Cheo, Cheo Tia (Viet.); Dungun paya, Paar, Teraling'(M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heart~ood and Sap~ood: indistinct, Heart~ood Color: bro~n, Odour: indistinct, 

- Grain: straight, oblique, - Texture:, fine, - ~eight: moderately heavy, - Shrankage: small,' 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, 

QUALITIES: moderately easy, 
- Deformation: slight risk of deformation, 

NATURE DUARBILITY: moderately durable, ~ORKING 

USES: House building, Durable timber, Vehicle, Furniture, Plywood, 
Agricultural implement ~ood, ~ood mould, Turnery wood, Gunstocks, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Malaysia, Indonesia, China, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood semi-ring-porous, wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: simple, scalariform, - Intervessel pits: alternate, 
- Vessel-ray,pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 

thick, 
;, 

, FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, vasicentric, - Banded: 1-3 cells, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendin~ strength I Modulus of I Maximum crushingstrength 
I tested I content XI 'Basic density I Air-dry density I 'MPa I elasticity GPa I MPa 

China 0.46 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

91.1 

Shear paralel to grain MPa 

R I T 

9.1 9.8 

10.10 

Resistance to splittiing N/cm 
R-Plane IT-plane 

------------------------------------------------------ -----------------------~------------------.----------- -----------.-----------------------
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TRADE NAME: Medang BOTANICAL NAME: Alseodaphne insignis Gamb. (Lauraceac) 
LOCAL NAME: Mecang tanah (P. M.); Medang payong (M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Hea~twood and Sapwood: distinct, - Heartwood Color: brown, - Odour: indistinct, 

- Grain: straight, oblique, . - Texture: fine, - ~eight: moderately heavy, - Shrankage: small, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Furniture, Veneer, Plywood, 

Agricultural. implement wood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: simple,· scalariform, - fntervessel pits: alternate, 
- Vessel-ray' pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200Um, 
- Vessel No.: 5-20/sq.mm, - Vessel element-mean length: >800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - pits: moderately distinct bordered, - Septate fibres: common, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.:' scanty, vasicentric, aliform, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Oil and/qr mucilage cells associated with ray parenchyma, Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I . Modulus of I Maxinun crushingstrength 
.- I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 3 45 0.57 0.705 39.9 55.9 
----------------_._---------------------------------------------------------.---.--.------.--.--_.------------------------------.--.-----------

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

4.00 6.4 3340 5721 

Shear paralel to grain MPa 
R I T 

I 8.3 12.8 
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Resistance to splittiing N/cm 
R-Plane IT-plane 



TRADE NAME: Mcdang BOTANICAL NAME: Cinnanomum porrectum Kostern (Lauraccac) 
LOCAL NAME: Mcdang Lesah (In.); Medang (In. M.); Medang kemangi (M.) Medang rawali '(Bor.); Keplan wangi (Sar.); Ki-serah (Bur. In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, - Odour: distinct, 

- Grain: interlocked, - Texture: fine, - ~eight: light, moderately heavy, - Shrankage: very small, 
STRENGTH CLASSES: strong, medium, 
SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: durable, ~ORKING QUALITIES: easy, 
USES: House building, Interior finish, Durable timber, Ship an9 boat manufacturing, Furniture, Veneer, Plywood, 

~ood mould, 
GEOGRAPHIC DISTRIBUTION: Burma, Malaysia, Indonesia, China, Parkistan, India, 
GROWTH RINGS: moderately dis~inct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Perforation plates: simple, scalariform, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, vasicentric, aliform,' confluent, 
RAYS - interconnected (fused) rays, - Width: 1-3 cells, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Oil and/or mucilage cells associated with ray parenchyma, Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
_________ : ______________________________________________________________________________ i ___________________ . _________________ . _____ . _________ _ 

Local ity of growth I No.of trees I Moisture I Density g/cm3. I Bending strength I Modulus of I Maxil11l.l11 crushingstrength 
tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Indonesia 0.63 55.2 57.5 8.333 8.0901 56.6 61.5 

----.------------------------------------------------- ------------~----------------------------------------- ----------------------------------

Stress at I imi t 
proportionality MPa 

Hardness N. 
'Side grain I. end grain 

,I 
'I 

Shear paralcl to grain MPa 
R T 

6.4 7_0 7.3 7.9 
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Resistance to splittiing N/cm 
R-Plane IT-plane 
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TRADE NAME: Medang BOTANICAL NAME: Cryptocarya griffithii ~ight. (Lauraceae) 
LOCAL NAME: Medang dering (Sab.); Medang (M. Br. In.); Medang, Medang payong (M.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, 

- Grain: straight, - Texture: fine, 
STRENGTH CLASSES: medium, 

- Heartwood Color: brown, 
- ~eight: moderately heavy, 

SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: ~ORKING QUALITIES: easy, 
USES: House building, I~terior finish, Furniture, Veneer, Plywood, 

Agri cul tural implement wood, 
GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, Indonesia, 
GRaYTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Per.foration plates: simple, - Intervessel pits: alternate, 

- Odour: indistinct, 
- Shrnnkage:· 

- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: S-20/sq_mm, - Vessel element mean length: 350-aOOum, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Oil and/qr mucilage cells associated with ray parenchyma, Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Tile cells: Pterospermum type, 

locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit Hardness N_ Shear paralel to grain MPa Resistance to splittiing N/cm 

proportionality MPa Side grain end grain R T R-Plane T-plane 

- T3 -
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TRADE NAME: Medang BOTANICAL NAME: Dehaasia cuneata Bl. (Lauraceae) , 
LOCAL NAME: Medang tanehan (In.); Medang payong (M.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: yellow, - Odour: indistinct, 

- Grain: oblique, - Texture: fine, - ~eight: moderately heavy, - Shrankage: small, 
STREtlGTH CLASSES: medium, 
SEASONING '~"Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: ~ORKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES A'NO FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: >1600um, - \Jall thickness: thin to thick;', 
AXIAL PARENCHYMA - Aportracheal.p.: diffuse, - Paratracheal p.: scanty, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Oil and/or mucilage cells associated with ray parenchyma, Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending ~trength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at l imi t Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R I T , I R-Plane IT-plane 

, , -----------------------------------------------------------------------------------------.-------------.-------------------.------------_.----

- 74 -



TRADE NAME: Belian BOTANICAL NAME: Eusideroxylon zwageri Teijsm. & Binnend. (Lauraceae) 
LOCAL NAME: Borneo ironwood (Uk.); Tambulian (Ph.); Badjudjang, Bulian, Oelian, Onglen, Tabulin, Tihin, Ulin, Uling (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: very strong, 

- Heartwood Color: red, 
- Texture: fine, medium, 

- Odour: distinct, 
- ~eight: very heavy, - Shrankage: comparatively large, 

SEASONING - Air drying rates: slow, - Checking: sl ight' risk of checking, - Deformation: sl ight risk of deformation, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: difficult, 
USES: House building, Durable timber, Ship and boat manufacturing, Vehicle, 

Bedding wood material, 
GEOGRAPHI C 01 STRI Bun ON: Ma lays i a, Ph i l i ppi nes, I ndones i a, 
GROMTH RINGS: indistinct or absent, 
VESSELS/PORES - poro's i ty: wood di ffuse-porous, - Arrangement: in di ffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-'like, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-BOOum, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple, to minutely bordered pits, -Mean length: >1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, aliform, confluent, - Banded: 1-3 cells, >3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, commonly 4-10 seriate, - multiseriate portiones) as wide'as uniseriate, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type Ill, 
MISCELLANEOUS: Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
I tested I content Xl'Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Indonesia . 15.5 

Stress at limit Hardness N. 
proportionality MPa Side grain, I end grain 

..... , "', .:~~ ': .. 

1.19B 140.3 149.1 I 

Shear paralel to grain MPa 
R T 

11.4 11.5 13.1 13.3 

- 75 -

.' ~ .:' .:' ' ..... . 

1B.39 1B.0 I 71.9 BO.l 

Resistance to splittiing N/cm 
R-Plane IT-plane 
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TRADE NAME: Medang BOTANICAL NAME: Litsea oderifera Val. (Lauraceae) 
LOCAL /lAME: Medang Pera~as (In.); Lisang (Sab.); Botikuling suruton (Ph.); Lclomit, Pcra~as (In.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heart~ood and Sap~ood: indistinct, - Heartwood Color: bro~n, - Odour: indistinct, 

- Grain: straight, - Texture: fine, - Weight: light, moderately heavy, - Shrankage: small" 
STRENGTH CLASSES: medium, ~eak, 

SEASONING, - Air drying rates: moderately slo~, - Checking: no risk of checking, 
NATURE DUARBILITY: non-durable, WORKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Veneer, ply~ood, Culture, 

Packing boxes, Wood mould, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, 
GROWTH RINGS: indistinct or absent, 

- Deformation: no risk of deformation, 

VESSELS/PORES - Porosity: ~ood diffuse-porous,' - Arrangement: in diagonal and/or radial pattern, in diffuse, 
- Perforation p.lates: simple, scalariform, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gas~-like, - Mean T.D.: >200, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: >1600um, - Wall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, vasicentric, aliform, 
RAYS - Width: 1-3 cell's, - Numbers: <4/mm, 4-12/mm, Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Oil and/or mucilage cells associated ~ith axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
---------------------------------------------------------------------.--------------------------------------.----------------------------------
Locality·of gro~th I No.of trees I Moisture I Density g/cm3 I Bendinglstrength I Modulus of 1 Maximum crushingstrength 

I tested I content XI Baiic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit '1 Hardness N. 
pro~6rtionality MPa 1 Side grain end grain 

, . . 

Shear paralel to grain MPa 

R I T 
Resistanc~ to splittiing N/cm 

R-Plane 1 T~plane 
________ 1 _____________________________________________ ----------------------------------------------- _________________________________________ _ 

- 76 -



TRADE NAME: Medang BOTANICAL NAME: Nothaphoebe panduriformis Gamb. (Lauraceae) 
LOCAL NAME: Medang pi sang (M.) 

HABIT OF TREE: medium tree, 
PHYSI~AL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: green, - Odour: indistinct, 

- Grain:.straight, - Texture: fine, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: \JeRKING QUALITIES: easy, 
USES: Interior finish, Furniture, Veneer, Plywood, 

Packing boxes, 
.GEOGRAPHIC DISTRIBUTION: Malaysia, 
GRO\JTH RINGS: indistinct or absent, 

\Jeight: light, - Shrankage: small, 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 
- Perforation plates: simple, scalariform, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-BOOum, - Tyloses; present, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - PEratracheal p.: scanty, vasicentric, 
RAYS· - \Jidth: 1-3 cells, cocrmonly 4-10 seriate, - Numbers: 4-12/mm,. - Ray tissues: heterogeneous type 11, heterogeneous type I I I, 
MISCELLANEOUS:· Oil and/or mucilage cells associated with ray par·enchyma, Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF ~HYSICAL AND MECHANICAL PROPERTIES 

--~-'-'--~~----------------------------------------------~-------------------------------------------------- ------------------------------.---.-
Local ity of growth I No.of. trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxilTU11 crushingstrength 

I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at l imi t Hardness N. 
proportionality MPa . Side grain I.· end grain 

Shear paralel to grain MPa 
R I T 

Resistance to splittiing N/cm 
R-Plane I· T-plane 

-----------------------------------.----------.---------------------------.-------.---.---.---------.-.----------------------_.-------.---.-----
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TRADE flAME: Pi lang BOTANICAL NAME: Acacia leucophloea \Ji lld. (Leguninosae) 
LOCAL NAME: Tanaung (Bur.); Reru, Panharya. (In.); Chalaep daeng (Th.) 

HABIT OF TREE: mediun tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, 

- Grain: interlocked, - Texture: 
- Heartwood Color: red, with streaks, 

medium, - \Jeight: moderately heavy, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: non-durable, 
USES: House building, Vehicle, 

\JORKING QUALITIES: moderately difficult, 

Agricultural implement wood, Turnery wood, Tool handle! Fuel, 
GEOGRAPHIC DISTRIBUTION: Burma, Indonesia, India, 
GRO\JTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Odour: indistinct, 
- Shrankage: large, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200" 
-' Vessel No.: <5/sq.nm, - Vessel element mean length,: <350un, Guns and other deposi ts, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Mean length: >1600un, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, Paratracheal p.: aliform, confluent" 
RAYS \Jidth: conmonly 4-10 seriate, Numbers: 4-12/nm, - Ray tissues: homogeneous multiseriate, homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendirtg strength I Modulus of I Maximum crushingstrength 
I tested I content xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Indonesia 14.2 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

I ' 

0.871 85.1 85.8 

Shear paralel to grain MPa 

R I T 

7.9 9.3 8.8 10.3 

- 78 -

10.78 10.341 51.5 53.7 

Resistance to splittiing N/cm 
R-Plane IT-plane 
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TRAD.E NAME: Makharmong BOTANICAL NAME: Afzel ia ~yl9carpa Craib (LeglXl1inosae) 
LOCAL NAME: Makha hua kham, Makha luang, Marka-mong (T~.) 

HABiT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - 'Heartwood Color: red, with streaks, 

. - Grain: straight to fairly interlocked, - Texture: medium, - ~eight: heavy, 
STRENGTH CLASSES: strong, 
SEASONING ~ Air drying rates: - Checking: - Deformation:' 
NATURE DUARBILITY: durable, ~ORKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, 

Agricultural implement wood, Tool handle, Bent wood, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, 
GROYT~ RINGS: moderately distinct,. 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

- Odour: indistinct, 
- Shrankage: 

- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-BOOum, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS .- Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - ~aratracheal p.: aliform, confluent, 
RAYS· - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 
MIIIERAL IIICLUSIONS - Cry~tals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABL£ OF PHYSICAL AND MECHANICAL PROPERTIES 
~~~~~--r'--------r------------------------------------ ------------------------------------.----------------.-------------.---.-----------------

Locality of growth 1 1I0.of trees 1 Moisture 1 Density g/cm3 r Bending strength 1 Modulus of 1 Maxirrun crushingstrength 
tested 1 content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit Hardness 11. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 
R I T 
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Resistance to splittiing II/cm 
R-Plane IT-plane 
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TRADE NAME: OBatai BOTANICAL NAME: Albizia falcataria Fosberg (Leguminos~e) 

LOCAL NAME: Sengon, sengon lout (In.); Moluccan sau (Ph.); Sengon Batai (In. M.) 

HABIT OF TREE: large 
PHYSICAL PROPERTIES 

tree, 
- Heartwood ~nd Sapwood: distinct, - Heartwood Color: brown, 
- Grain: straight to fairly interlocked, - Texture: meqium, 

STRENGTH CLASSES: very weak, 

- Odour: indistinct, 
- \.Ieight: light, - Shrankage: small, 

SEASONING - Air drying rates: fast, - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, \.IORKING QUALITIES: easy, 
USES: Interior finish, PlYwood, \.Iood based panel, 

Packing boxes, Turnery wood, Matches, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Malaysi~, Philippines, Indonesia, China, 
GRO\.lTH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - ~its: simple to minutely bordered pits, - Mean length: 900-1600um, - \.Iall thickness: very thin, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, 
RAYS - \.Iidth: exclusively uniseriate, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate, homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Cryst~ls: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending'strength 1 Modulus of 1 Maximum crushingstrength 
tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

Malaysia 3 72· 0.32 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

0.385 38 51 

Shear paralel to grain MPa 
R 1 T 

6.8 6.8 19.2 27.7 

Resistance to splittiing N/cm 
R-Plane IT-plane 

------------------------------------------------------ -----------------------------------------------~------ -----------------'-----------------

1.68 1.2 2360 5.0 7.3 13 29 
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TRAO·E ·NAME: IJhite siris BOTANICAL NAME: Albizia procera Benth. (Leguminosae) 
LOCAL NAME: Akle (Ph.); Sitpen, sibok (Bur.); Sada (Pak.); Then, Pluk (Th.); Akleng parang (Ph.); IJangkol, IJeru, Saoentiri (In.); Safed siris (Ind. Pak.) 

tree, HABIT bF TREE~ large 
PHys·icAL PROPERTIES - Heartwood and Sapwood: clearlY distinct,. - Heartwood Color: black, with streaks, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: medium, - IJeight: moderately heavy, - Shrankage: small, 
STRENGTH CLASSES: medium, 
SEA~ONING - Air drying rates: - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE OUARBILITY: very duarble, AMENABILITY TO PRESERVATIVE TREATMENT: low, IJORKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, .Furniture, Plywood, 

Agricul tural implement wood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Burma, Malaysia, Philippines, China, farkistan, Bangladesh, 
GROIJTH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Infervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.O.: >200, 
- ·Vessel No.: <5/sq.mm, - Vessel element mean length: <350um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIOS - Pits: simple to minutely bordered pits, - Mean. length: 900-1600um, - IJall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: vasicentric, aliform, confluent, 
RAY.S - IJidth: commonly 4-10 seriate, - Nunbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and rwl tiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, idioblast, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

-~~-~~------------------------------~------------------------------------------------~---------------------- ----------------------------------
Lo~al ity. of growth I No.of. trees r Moisture I·· Density g/cm3 I Bending strength I Modulus '1f I Maxirrun crushingstrength 

I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 
-----~-~--------------------------~------------------- ------------------------.-------_.--_.---_.---_.-------------------------------.--------

·jChina 15 0.57 

':: :i. Stress at limit I . Hardness N. 
:, ... proport i ona 1 i ty MPa I Side grain eOd grain 

0.68 103.0 

Shear paralel to grain MPa 
R I T 

10.49 54.7 

Resistance to splittiing N/cm 
R-Plane IT-plane 

---------------------.---------.-------------.----.-------------------------------.-----------------------------------------------------------.. ~ , . '. ' . 

. :~' r ,''- . 10.5 12.1 

.::: .... 

.. :,.,:: . 
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TRADE NAME: Johar BOTANICAL NAME: Cassia siamea Lam. (Leguminosae) 
LOCAL NAME: Djohar (In.) Jahar (M.) Muong, Muong den,. Perdrik wood (Viet.)j Angkanh (Cam.) Mezali (Bur.) Kilet, Khi lekban (Th.) Beati (Ind.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: purple, with streaks, 

- Grain: oblique, interlocked, - Texture: medium, - ~eight: heavy, very heavy, 
STRENGTH CLASSES: strong, 

- Odour: i"ndistinct, 
Shrankage: large, 

SEASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, ~ORKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Durable timber, Ship an? boat manufacturing, Vehicle, Furniture, 

Agricultural implement wood, Turnery wood, Carvinge, Tool handle, Novelties, Fuel, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Malaysia, Indonesia, India, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel No.: <5/sq:rrrn, - Vessel element mean length: <350um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, ~ Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Para tracheal p.: confluent, 
RAYS - ~idth: 1-3 cells, - Nuffibers: 4-12/rrrn, - Ray tissues: homogeneous uni·seriate 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, 

- Banded: >3 cells, 
and multiseriate, 

- crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

~----------------------------------------------------- ------------------.-------------------------_.-------------------------------------.----\ 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of· 1 Maximum c;rushingstrength 
tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity dPa 1 MPa 

Indonesia 14.8 1.011 1 120.5 124.5 1 12.06 11.671 58.4 62.8 

Stress at l imi t Hardness N. Shear paralel to grain MPa 1 Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R 1 T . 1 . R-Plane 1 T-plane 

9.5 10.1 10.7 11.4 
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TRADE NAME: Merbau kera BOTANicAL NAME: Crudia curtisii Prain (Leguninosae) 
lOCAL NAME: Angar-angar (Sab.); Babi kurus, jering tupai (P. M.) 

HABIT OF TREE: small tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: purple, with streaks, 

- Grain: interlocked, wavy, - Texture: fine, 
STRENGTH CLASSES: very strong, strong, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: non-durable, ~RKING QUALITIES: difficult, 
USES: Interior finish, 

Tool handle, 
GEOGRAPHIC DISTRIBUTION: Malaysia, , , 
GReYTH RINGS: moderately distinct" 

- ~eight: heavy, very heavy, 

VESSELS/PORES - Porosity:' wood diffuse-porous, - Arrangement: in diffuse, 

- Odour: indistinct, 
- Shrankage: 

- Vessel grouping: exclusively solitary, radial multiple, - Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

" .. ; 
- Vessel No.: <5/sq.rrm, - Vessel element mean length: 350-800lXl1, Gums and other deposi'ts, 

FIBRES AND FIBRE TRACHEIOS ,- Pits: simple to minutely bordered pits, - Mean length:, >1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Banded: 1-3 cells, >3 cells, 
RAYS - ~idth: 1-3 cells, - Numbers: > 12/rrm, - Ray tissues: homogeneous uniseriate and muLtiseriate, heterogeneous type Ill, 
MI~ERAL INCLUSIONS - cry~tals: Prismatic crystals present, in axial parenchyma ceLLs, - crystaLliferous ceLLs: chambered, 

. TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

----------------------------------~---------------------------------------------~-------------------------~- ----------------.------.-.--------

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
teste~ I content %1 Basic density I Air-dry density I MPa I elasticity GPa I 'MPa 

--------------------------._----------------.---------------------------.---------.-------------.---.------.------.------.----------------.---, . -
Malaysia 17.8 

Stress at Limit Hardness N. 
proportionaLity MPa , Side grain end grain 

1.13 138.3 146.1 I 

Shear paraLel to grain MPa 
R I T 

17.10 16.8 I 70 77.2 

I Resistance to spLittiing N/cm 
r R-PLane IT-pLane 

-~-~~~-~~-~-------:----------------------------------- --.-------------------------_.----------------------.------------------------------------

;!,:, i" 
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TRADE NAME: Kekatong BOTANICAL NAME: Cynometra malaccensis Meeuwan (Leguminosae) 
LOCAL NAME: Kekatong lout, belangkan,(M.P.); Katong-katong(Sab.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: red, purple, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: medium, - ~eight: heavy, - Shrankage: small, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: moderately durable, AMENABILITY TO PRESERVATIVE TREATMENT:. medium, ~ORKING QUALITIES: difficult, 
USES: House building, Durable timber, 

Agricultural implement wood, Tool handle, Novelties, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: >1600um, - ~all thickness: thin to thick, very thick, 
AXIAL 'pARENCHYMA - Paratracheal p.: aliform, confluent, - Banded: >3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Nurbers: 4-12/mm, 

- .Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 
MnlERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystall iferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
; 

Locality of growth I No.of trees I Moisture I Density g/c~ I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 5 

Stress at limit I 
proportionality· MPa· I 

1"8.9 0.84 

Hardness N. 
Side grain end grain 

1.010 135 163 18.4 18.9 I 67.0 87.1 

Shear paralel to grain MPs I ·Resistance to splittiing N/cm 
R I T I R-Plane IT-plane 

-------------------------.--------------------------------------------------------------------------------------------------------------------
11.4 13.4 12370 13817 15.6 19.8 . 61 74 

---------------------------------_._----------------------------------------------------------------------------------------------------------
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TRADE NAME: Payung BOTANICAL NAME: Dalbergia cochinchinensis Pierre (Leguminosae) 
LOCAL NAME: Kranghung (Cam.); Siam rosewood, Trac (Viet. Cam.). 

HABIT OF TREE: large tree, , 
PHYSICAL PROPERTIES - Heartwood·and Sapwood: clearly distinct, - Heartwood Color: purple, with streaks, - Odour: indistinct, 

- Grain: straight, - Texture: fine, - '\Jeight: very heavy, - Shrankage: comparatively large, 
STRENGTH CLASSES: very strong, 
SEASONING - Air drying rates: slow, 
NATURE DUARBILITY: very duarble, 

- Checking: slight risk 6f checking, 
\JORKING QUALITIES: moderately difficult, 

- Deformation: slight risk of deformation, 

USES: Furniture, Veneer, Musical instruments, Culture, 
Carvinge, Tool handle, Novelties, , 

GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Thailand, 
GRO\JTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: <350um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - \Jall thickness: very thick, 
AXIAL PARENCHYMA ~ Aportracheal p.: diffuse, diffuse-in-aggregates, , - Paratracheal p.: aliform, - Banded: .. 1-3 cells, >3 cells, 
RAYS - \.Iidth: 1-3 cells, - Nunbers: 4,-12/mm, >12/mm" - Ray tissues: homogeneous uniseriate and rrul tiseriate, 
MINERAL INCLUSIONS - Cry;;tals: Prismatic crystals present, in axial parenchyma ceJls, - crystall'iferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
..... _ ...... _._- ... _- ..... _----_ ... _-------------------_._-_._._-_ .. ----_ .. _------------------------------------------------------------------
Locality of growth I No.of trees I Moisture I Dcnsity g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 

I tcsted I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Vietnam I, 12 , 1.09 202.8 107.8 

Stress at limit I . Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa I Side grain. end grain R T R-Plane T-plane 
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TRADE NAME: Sonkeling BOTANICAL NAME: Dalbergia latifolia Roxb. (Leguminosae) 
LOCAL NAME: Angsana keling, Java-palisandre (In.); Sonobrits (Java); Bombay black wood (Ind.); Rosewood (Ind. Bur.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: interlocked, - Texture: fine, 
STRENGTH CLASSES: strong, 

- Heartwood Color: yellow, purple, with streaks, - Odour: 
~eight: heavy, Shrankage: large, 

SEASONING - Air drying rates: 
NATURE DUARBILlTY: very duarble" 

- Checking: slight risk of checking, 
RESISTANCE TO TERMITES: moderately, 

- Deformation: slight risk of deformation, 
AMENABILITY TO PRESERVATIVE TREATMENT:' low, 

USES: Interior finish, Durable timber, Vehicl~, Furniture, Veneer, Musical instruments, 
Novelties, 

GEOGRAPHIC DISTRIBUTION: Indonesia, India, 
GRO~TH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Poros i ty: wood di ffuse-porous, - Arrangement: in di ffuse, 

Perforation plates: simple, - Intervessel prts: al ternate, - vestured pits present, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

- Vessel No.: <5/sq.mm, 5-20/sq.mm" - Vessel element mean' length: <350um, Gums and other deposits, 

~RKING QUALITIES: difficult, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick', 
AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregates, terminal, - Paratracheal p.: aliform, - Banded: 1-3 cells," 
RAYS - ~idth: 1-3 cells, - Nunbers: 4-12/mm, '- Ray tissues:: homogeneous uniseriate and mul tiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTI~S . 
Locality of growth I No.of trees I Moisture I Density g/cm3 1 Bending strength I, Modulus of 1 Maxinun crushingstrength 

tested 1 content %1 Basic density 1 ~ir-dry density 1 MPa 1 elasticity GPa 1 MPa 

11.8 

Stress at limit ,I Hardness N.' 

proportionality MPa I , Side grain end grain 

0.75 116.1 

Shear paralel to grain 

R 1 

14.3 
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MPa 
T 

11.28 63.2 

,I Resistance to splittiing N/cm 
1 R-plane 1 T-plane 
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TRADE NAME: Chingchan BOTANICAL NAME: Dalbergia oliveri Gamble (Leguminosae) 
LOCAL NAME: Burma Tulipwood, Tamalan (Bur.) 

kABIT OF TREE:· large tree, 
PHYSICAL PROPERTIES - ·Heartwood and Sapwood: clearly distinct, 

- Grain: int"erlocked, 
STRENGTH CLASSES:. strong, 

- Texture:. fine, 
- Heartwood Color: red, . Odour: distinct, 

- ~eight: very heavy, - Shrankage: 

SEASONING - Air drying rates: slow, - Checking: slight "risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, ~RKING QUALITIES: difficult, 
USES: Interior finish, Vehicle, Furniture, Veneer, Sporting goods, 

Agricultural implement wood, Packing boxes, Turnery wood, Carvinge, Tool handle, Bent wood, Fuel, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Thailand, 
GR~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood semi-ring-porous, wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: <350um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregates, - Paratracheal p.: confluent, - Banded: 1-3 cells, >3 cells, 
RAYS - ~idth:. 1-3 c~lls, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIQNS - crYftals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibre~ storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
-~--------~-------------------------~-----------~----- -----------------------------------------_.---------------------------.-------.---------

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
. I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

----------------I--~------------------------~--------- --------------------------------------------------.---.---.------------------.-------.-. 

Stress at limit . I Hardness N. 
proportionality MPa I Side grain. end grain 

':" ';:." :', .. 

Shear paralel to grain MPa 
R T 
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TRADE NAME: Xoay BOTANICAL NAME: Dialium cochinchinensis Pierre (Leguminosae) 
LOCAL NAME: Kralanh (Cam.); Khleng (Th.); Keranji (Br.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: interlocked, 
STRENGTH CLASSES: very' strong, 

- Texture: fine, 
- Heartwood Color: purple, - Odour: indistinct, 

- ~eight: very heavy, - Shrankage: very large, 

SEASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: durable, RESISTANCE. TO TERMITES: yes, ~RKING QUALITIES: difficult, 
USES: Ho~se building, Durable timber, Ship and boat manufacturing, Vehicle, 

Agricultural implement wood, Tool handle, Oil press, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Thailand, Brunei, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: <350um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits,' - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregates, - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cel"ls, - Nurrbers: 4-12/mm, 

- Ray tissues: homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, . - crystalliferous cells: chambered, idioblast, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTItS 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Thailand I . 13 1.10 165.9 19.41 90.7 
--------.-------------------------------~------------- -----------------------------------------------------------------------------------------

Stress at limit ·:.Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 

R I T 
Resistance to splittiing N/cm 

R-Plane IT-plane 
------7~~-------------~------------------------------- ----------------------------------------------------------------------------------------

23.0 

- 88 -

. . 



TRADE NAME: Keranji BOTANICAL NAME: Dialium platysepalum Baker (Leguminosae) 
LOCAL NAME: Keranj i kuni ng besar(M.); Kerandj i asap(ln.); Yi thong bueng(Th.) 

HABIT OF TREE: large tree, " , 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: interlocked, - Texture: med (LIll , - \.Ieight: heavy, very heavy, - Shrankage: small, 
STRENGTH CLASSES: very strong, 
SEASONIIIG - Ai/'drying rates: slow, - Checking: slight risk of checking, - Deformation: 
IIATURE DUARBILITY: durable, \.IORKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Ship and boat manufacturing, Furniture, Veneer, Plywood, 

Tool handle, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GRO\.ITH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: simi lar to intervessel. pits, - Mean T .0.: 100-200Llll, 
- Vessel No.: <S/sq.mm, - Vessel'element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: 900-1600um, - \.Iall thickness: thin to thick; very thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, - Banded: 1-3 cells, >3 cells, 
RAYS - \.Iidth: 1-3 cells, - Numbers: 4-12/mm" - Ray t.i;ssues: homOgeneous uniseriate and m.Jltiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHAIIICAL PROPERTIES 
~~-----------~--~------------------------------------- -----------------------------------_.-----------.-----.------------------.-----.--.-----

Local ity of growth 1 1I0.of trees 1 'Mo.istur~ 1 Density g/cm3 1 Bending strength 1 Modulus of I, Maxirrun crushingstrength 
1 tested I. contentXI Basic density,l Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

----------------~----------------~~~----------------------------------------------------------~------------- ------.---------.-.---.-----------

Malaysia 3 1 " 17.1 I, 0.79 0.915 134 151 20.1 20.1 1 72.0 86.5 
~~~-~------------------------------------------------- -----------.--------.---------------.--.--------------.------------------------.--------

Stress at limit ,:. Hardness 11. Shear paralel to grain MPa Resistance to splittiing II/cm 
proportionality MPa 'Side grain, I end grain R T R-Plane .T-plane 

10640 11310 16.0 19.3 56 67 
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TRADE NAME: Rarang 
LOCAL NAME: 

BOTANICAL NAME: Erythrina subumbrans Merr. (Leguminosae) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood-and Sapwood: indistinct, - Heartwood Color: yellow, 

- Grain: straight, 
STRENGTH CLASSES: very weak, 

- Texture: medium, 

SEASONING - Air drying r-ates:, - Checking: - Deformation: 
,NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, 
USES: Interior finish, Plywood, 

Food containers, 'Battery separators, Buoys, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Philippines, 
GRO~TH RINGS: indistinct or absent, 

- ~eight: very light, 

~ORKING QUALITIES: 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Odour: indistinct, 
- Shrankage: small, 

- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel No.: '<5/sq.mm, - Vessel element mean length: <350um, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: very thin, 
AXIAL PARENCHYMA - Banded: >3 cells, 
RAYS - Width: commonly 4-10 seriate, - Numbers: <4/mm, - Ray tissues: heterogeneous type 11, heterogeneous type ill, - Sheath cells present, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending ;trength I Modulus of I Maximum crushingstrength 
tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa 1 MPa 

Philippines 12 0.23 

Stress at limit I Hardness N. 
proport i ona l i ty "MPa I, ' Side grain end grain 

1060 965 1600 1456 I 

0.307 40.6 37.2 

Shear paralel to grain MPa 
RI' , T 

11.0 11.4 

4.608 4.~ 1 16.3 15.1 

1 Resistance to splittiing N/cm 
,I 'R-Plane IT-plane 

.~ .. -------~-----'-----~------------------------------ ----------------._----------.---------------------------.------------------.-------------
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TRADE NAME: Lim BOTANICAL NAME: Erythrophloeum fordii Oliv. (Leguminosne) 
LOCAL NAME: Lin,' Lim xank (Viet.) 

HABIT OF TREEi large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: interlocked, - Texture: fine, 
STRENGTH CLASSES: very strong, 

- Heartwood Color: red, 
- \.Iei gh t: heavy" very heavy, 

. SEASONING - Air drying rates: - Checking: - Deformation: slight risk of deformntion, 

- Odour: 'indistinct, 
- Shrankage: large, 

NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, \.IORKING QUALITIES: difficult, 
USES: House building, Interior finish, Durable, timber, Sh\p and boat manufacturing, Vehicle, Furniture, 

,Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Vietnam, China, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Interv~ssel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: simi lar to intervessel pits, - Mean T .0.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - \.Iall thickness: very thick, 
AxiAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: al,iform, confluent, 
RAYS - \.Iidth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, . 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, . . 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength 1 Modulus of 1 Maxinun crushingstrength 
tested I content:>;1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

~~~--------------------------------------------------- .--.------------------------------_.-------------------.------------.----.----.---------

Vietnam . " 1 

Stress at l imi t Hardness N. 
,proportionality MPa Side grain end grain 

," r •.• ,\. 

" .... ; : 

0.950 I 152.1 

Shear paralel to grain MPa 
R I T 

- 91 -

. ,',' . . .... . ' .... 

87 

1 Resistance to splittiing N/cm 
'I R-Plane T-plane 



TRADE ~AME: Merbau BOTA~ICAL ~AME: Intsia palembanica Miq. (Leguminosae) 
LOCAL ~AME: Mirabow, Merbau darat, Ipil, Djumelai (In.); Salumpho (Th.); Kwila (~. G.) 

HABIT OF TREE: large tree, 
- Heartwood Color: red, with streaks, - Odour: indi.st inct, PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: interlocked, - Texture: medium, - ~eight: moderately heavy, heavy, - Shrankage: comparatively large, 
STRE~GTH CLASSES: very strong, strong, 
SEASO~I~G - Air drying rates: slow, - Checking: - Deformation: 
~ATURE DUARBILITY: durable, RESISTA~CE TO TERMITES: yes, ·.~ME~ABILITY TO PRESERVATIVE TREATME~T: low, ~RKI~G QUALITIES: difficult, 
USES: House building, Interior finish, Durable timber, Ship and' boat manufacturing, Vehicle, Furniture, Veneer, Musical instruments, 

Packing boxes, Carvinge, Tool handle, ~ovelties, 

GEOGRAPHIC DIST~IBUTIO~: Burma, Thailand, Malaysia, Philippines, Indonesia, Fiji, 
GROWTH RI~GS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel ~o.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES A~D FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARE~CHYMA' - Aportracheal p.: terminal, - Paratracheal p.: aliform, confluent, 
RAYS - ~idth: 1-3 cells, - ~umbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 
MI~ERAL I~CLUSIO~S - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL A~D MECHA~ICAL PROPERTIES 

Locality of growth I No:of trees I Moisture I Density g/cm3 I Bending1strength I Modulus of I Maxinun crushingstrength 
I tested 1 content ~q Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

~-.~----------~---------------------------------------------.-----------~-------------------.--------------- ----------------------------------

Malaysia 5 15.0 0.68 0.800 116 121 15.4 . 15.0 1 58.2 63.3 

Stress at l imi t Hardness ~~ I. Shear paralel to grain MPa 1 Resistance to splittiing N/cm 
proportionality MPa Side grain end grain I' . R 1 T I . R:Plane IT-plane . ' ---------------------------------------------------------.------------------------------------------------------------------------------------

9: 17 9.17 ' 6679 6679 12.5 14.2 75 82 
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TRADE NAME: Batete BOTANICAL NAME: Kingiodendron alternifolium Merr. et Rolfe (Leguminosae) 
LOCAL NAME: Apiitan, magbalago, danggai, tabalangon (Ph.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearlY distinct, 

- Grain: straight to fairly interlocked, 
~!RENGTH CLASSES: medium, 

- Heartwood Color: brown, red, - Odour: indistinct, 
- Texture: fine, - ~eight: moderately heavy, - Shrankage: large, 

SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBI L rr'y: non-.durable, RESISTANCE TO TERMITES: moderately, 
USES: House building, Interior finish, Furniture, 

GEOGRAPHIC DISTRIBUTION: Philippines, 
GR~TH.RINGS: distinct, 

~ORKING QUALITIES: easy, 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 
- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D_: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits,' 

FIBRES AND 'FIBRE TRACHEIDS - Pits: simple·to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA -Aportracheal p.: terminal, - Paratracheal p.: vasicentric, aliform, - Banded: 1-3 cells, >3 cells, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MINERAL INCLUSIONS - Cry~tals: prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, 
MISCELLANEOUS: Axial intercellular canals in long tangential lines, 

Axial intercellular canals in diffuse, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No;of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I··content XI Basic density I Air.-dry density I MPa I elasticity GPa I MPa 

~- .. ------------~------------------------------------- -----------------------------------------------------------------------------------------
Stress at ."t imi t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 

proportionality MPa Side grain end grain R I T R-Plane T-plane 

------------------,----------------------------------- --~~-------------------------------------------------- -----------------------------------' 
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TRADE NAME: Manggis BOTANICAL NAME: Koompassia excelsa Taubert (Leguminosae) 
LOCAL NAME: Bengaris, ~ehis, Menggeris (In.); Ginoo (Ph.); Kayu raja, Tapang (Sar.) Mengaris (Sab. Sar.); Tualang (M. In.); Yuan (Th.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, 

- Grain: interlocked, wavy, 
STRENGTH CLASSES: strong, 

- Texture: coarse, - ~eight: heavy, 
- Odour: indistinct, 

- Shrankage: very small, 

SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~ORKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manUfacturing, Vehicle, Furniture, Veneer, Plywood, 

Agricultural implement wood, Household appliance, Fuel, 
GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Philippines, Indonesia, 
GR~TH RINGS: i~istinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T_D.: >200, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-BOOum, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, .- Paratracheal p.: confluent, - Banded: >3 cells, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

Included phloem concentric, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content %1 Basic density I Air-dry density I MPa 1 elasticity GPa. 1 MPa 

Phi l ippines 12 0.70 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

12.4 10.7 9410 8563 1"0400 9464 I 

0.B64 146 134 

Shear paralel to grain· MPa 

R 1 T 

12.6 13.0 

• 94 -

1B.1 16.B I 76.2 70.4 

Resistance to splittiing N/cm 
R-Plane 1 T-plane 
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TRADE NAME: Kempas BOTANICAL NAME: Koompassia malaccensis Maing (Leguminosae) 
LOCAL NAME: Empas (Sab.)i Impas (Bor. In. Sab.)i Mengeris, Pah, upil (In.); Thong, bueng (Th.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - .ieartwood 'and Sapwood: clearly distinct', - Heartwood Color: red, with ·streaks, - Odour: indistinct, 

-'Grain: interlocked, - Textu're: coarse, - ~eight: heavy, ~ery heavy, - Shrankage: small, 
S:RENGTH CLASSES: very strong, strong, 
SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~RKING QUALITIES: moderately difficult, 
USES: House bui,lding, Interior finish, Durable timber, 

Cooperage, Tool handle, Fuel,' 
GEOGRAPHI COl STRI BUTION: Brunei,' ;'Ialays i a, I ndones i a, , 

Vehicle, Furniture, 

GR~TH RINGS: moderately distinct, indistinct or absent; . 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 

Vessel. No.: <5/sq.nm, - Vessel element mean length: 350-BOOun, Guns and other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600un, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: aliform, confluent, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/nm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

Included phloem concentric, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I N%f trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I 'tested I, content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

. malaysia 5 ,I 15.1 0.71 0.B50 122 127 18.6 1B.1 I 65.6 71.6 
~~----------------------------~-~--------------------- -------------------------------.-------.----.-----------------------------.-------------

Stress at limit· 
proportionalityMPa 

'., . Hardness N. 
I ' :.Side grain end grain 

Shear paralel to grain 
R 

MPa 
T 

Resistance to splittiing N/cm 
R-Plane IT-plane 

---------------------------------:-.~-------------------~--------------------------------------------------- ------------------------------------
, 7.52 7.55 . I' 7610 7633 12.4 14.1 60 67 

-----------------~-----------------~------------------ ---------------_._----------------------------------------------------------------------

,:.'. " 
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TRADE NAME: Thinwin BOTANICAL NAME: Milletia lencantha Kurz (Leguminosae) 
LOCAL NAME: Theng-weng (Bur); Sa-thon(Th.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: purple, wIth streaks, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: strong, 

- Texture: medium, - ~eight: very heavy, 

SEASONING - Air drying rates: - Checking: slight risk of checking, 
~RKING QUALITIES: difficult, 

- Deformation: 
NATURE DUARBILITY: very duarble, 
USES: House building, Interior finish, Durable timber, Furniture, Veneer, 

Agricultural implement wood, Household appliance, Novelties, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, 
GRO~TH RINGS: indistinct or absent, 
VESSElS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: <350um, Gums and other deposits, 

Odour: indistinct, 
- Shrankage: 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um,.·- ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, Paratracheal p.: scanty, aliform, Banded: >3 cells, 
RAYS - ~idth: commo~ly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: homogeneous multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storie~, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maximum crushingstrength 
1 tested 1 content 701 Basic density 1 Air-dry density 1 MPa 1 elasticity.GPa 1 MPa 

Stress at limit Hardness N. Shear paralel to grain MPa' . 1 Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T 1 R-Plane IT-plane 

. . .--------------.------------------------------------------------------------------------.------------------------------------------------------
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TRADE NAME: Petai BOTANICAL NAME: Parkia singularis Miq. (Leguminosae) 
LOCAL 'NAME: Petai meranti (M.); Kupang (Sab.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: white to grey, yellow, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: coarse, - ~eight: moderately heavy, - Shrankage: very small, 
, STRENGTH CLASSES: weak, 

SEASONING - Air, drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILrr,y:, non-durable, "'AMENABILITY TO PRESERVATIVE TREATMENT: good, \.IORKING QUALITIES: easy, 
~SES: Interior finish, Plywood, 

Packi~g boxes~ Disposable chopsticks etc., ,. ~. 
GEO~RAPHIC DISTRIBUTION: Malaysia, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, , 
- Vessel No.: <5/sq.ITTll, - Vessel element mean leng.th: <350um, Gums and other' deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to.mi~utelY bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA' - Aportracheal p.: terminal, - Paratracheal p.: aliform, confluent, 
RAYS - interconnected (fused) rays, - Width: commonly 4-10 seriate, ~ Numbers: 4-12/1TTll, , 

- Ray tissues: hompgeneous multiseriate, homog~n~~us uniseriate, and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
------------------------~----------------------------- ---------------'----------------------------------------------------.-----.--------------
Local ity of growth' No.of tre'es , Moisture' Density g/cm3 , Bending strength' Modulus of "Maxinun crushingstrength 

, tested 'content X, Basic density' Air-dry density' MPa , elasticity GPa , MPa 

Malay~ia " .• ,;15 0.70 55 57.3 10.7 10.4' 30.8 33.5 
-------------------~---------------------------------- ---------------.---.--.------------------------------------_.-----_.--_.---------.------

:'::', Stress at ,l imi t. ' , 
"proportional.it¥ MPa., 

Hardness N. 
side grain" end grain 

" I .. ~ 

Shear paralel to grain MPa 
R , T 

7.4 8.4 

Resistance to splittiing N/cm 
R-Plane , T-plane 

-:~~:--------------+---------------------------------- -----------------------------------------------------------------------------------------
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TRADE NAME: Jemerelang BOTANICAL NAME: Peltophorum dasyrachis Kurz ex Baker (Leguminosae) 
LOCAL NAME: Hoang Linh (Viet. Cam.); Cha kham, Nontri (Th.); Treas (Cam.); Trasec (Cam. Viet) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES • Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, with streaks, - Odour: indistinct, 

- Grain: interlocked, 
STRENGTH CLASSES: medium, weak, 

- Texture: fine, - Weight: light, moderately heavy, - Shrankage: very small, 

SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, 
YORKING QUALITIES: easy, 

- Deformation: slight risk of deformation, 
NATURE OUARBILITY: RESISTANCE TO TERMITES: no, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

Packing boxes, Turnery wood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Cambodia, Thailand, Malaysia, Indonesia, 
GROYTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, . Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.O.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, -.Vessel element mean length: 350-BOOum, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIOS - Pits: simple to minutely bordered pi.ts, - Septate fibres: common, - Mean length: 900-1600um, - Wall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: aliform, confluent, 
RAYS - Width: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 
MIHERAL INCLUSIOHS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AHD MECHAHICAL PROPERTIES 

Locality of growth I Ho.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa . 

Thailand 16 0.B2 106.1 10.29 39.6 

Stress at I imi t Hardness N. Shear paralel to grain MPa I Resistance to splittiing Nlcm 
proportionality MPa Side grain end grain R I T '1 R-plane IT-plane 

6.6 15.5 
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TRADE NAME: Kungkur 
LOCAL NAME: 

BOTANICAL NAME: Pithecellobium splendens (Miq.) Corner (Leguminosae) 

HABIT OF TREE: medium tree, large tree', 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct" 

- Grain: straight to fairly interlocked, 
STRENGTH, CLASSES: medium, weak, 

- Heartwood Color: brown, red, - Odour: indistinct, 
- Texture: coarse, - \Jeight: moderately heavy, - Shrankage: very small,. 

SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non~'duroble, ,RESISTANCE TO TERMITES: moderately, AMENABILITY TO PRESERVATIVE TREATMENT: low, I.'ORKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

carvinge, . 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GROIJTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel No.: <S/sq.mm, - Vessel element mean length: 3S0-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits:' distinct bordered, - Septate fibres: common, - Mean length: 900-1600um, - \JaIL thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - \Jidth: 1-3 cells, commonly 4-10 seriate, - N~ers: 4-12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of 1 Maxirrun crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 

Stress at limit I 
proportionality' MPa.1 

6.62 7.4 

15. 'I 

Hardness N. 
Side grain end grain 

0.75 89 92.7 

Shear paralel to grain MPa 
R 1 T 

12.8 14.5 

10.7 10.4 I 44.1 47.9 

Resistance to splittiing N/cm 
R-Plane 1 T-plane 

.----------------------~~~---------------------------- ----------------------------------------.------------------------------------------------
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TRADE NAHE: Amboyna BOTANICAL NAHE: Pterocarpus indicus ~illd. (Leguminosae) 
LOCAL NAHE: Angsana (Sar.); Padauk (Bur.); Narra (Ph.); N. G. rosewood, Padauk (P. N.); Sena "(H.); Pradoo (Th.); Linggoa, sandana, Oele, Tjerrpaga, Sonokenbang :(In"'! 

. ) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES" - Heartwood and Sapwood: - Heartwood Color: brown, red, with streaks, - Odour: distinct, 

- Grain: oblique, straight to fairly interlocked, - Texture: medium, - ~eight: moderately heavy, - Shrankage: very small, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: no risk of checking, Deformation: no risk of deformation, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERHITES: yes, ~ORKING QUALITIES: easy, 
USES: Interior finish, Ship and boat manufacturing, Vehicle, Furniture, 

Turnery wood, Novelties, 
GEOGRAPHIC DISTRIBUTION: Burma, Halaysia, Philippines, Indonesia, India, 
GR~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood semi-ring-porous, wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: si~le, - Intervessel p5ts: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Hean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: <350um, Gums and other deposits, 

PIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Hean length: 900-1600um, - Wall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, aliform, confluent, - Banded: 1-3 cells, >3 cells, 
RAYS - Width: 1-3 cells, - Numbers: 4-12/mm, >12/mm, - Ray tissues: homogeneous uniseriate, homogeneous uniseriate and multiseriate, 
HINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 
HISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND HECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I B"ending strength I Modulus of I Maxirrun crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Phi l ippines 8 I 12 0.52 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

9.76 8.44 4530 4122 5550 5051 I 

0.614 93.4 85.6 

Shear paralel to grain MPa 

R I T 

10.9 11.3 

11.7 10.9 I 53.8 49.7 

Resistance to splittiing N/cm 
R-Plane IT-plane 

------------------------------------------------------ -.---------------------------------------~------------ ------------------------------.---. 
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TRADE NAME: burma padauk BOTANICAL NAME: Pterocarpus macrocarpus Kurz (Leguminosae) 
LOCAL NAME: Pradoo,'Pradu, mai Pradoo (Th.); May-dou (L.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: interlocked, . - Texture: medium, 
STRENGTH CLASSES: strong, 

- Heartwood Color: red, - Odour: indistinct, 
- 'Weight: heavy, - Shrankage: 

SEASONING - Air drying rates: slow, ,- Checking: sl ight risk of checking, - Deformation: sl ight risk of deformati.on, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, 'WORKING QUALITIES: difficul t, 
USES: Interior finish, Durable timber, Vehicle, Furniture, Veneer, Musical instruments, 

Agricultural implement wood, Car~inge, !ool handle, Novelties, Oil press, 
GEOGRAPHIC' DISTRIBUTION: Laos, Burma, Thailand, 
GRO'WTH RINGS: distinct, moderately distinct, 
VESSELS/PORES - Porosity: wood semi-ring-porous, wood diffuse-porous, - Arrange~nt: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to interve~sel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mn, - Vessel element' mean length: <350um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS- Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - 'Wall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.:, terminal, ~ Paratracheal p.: aliform, confluent, - Banded: '1-3 cells, >3 cells, 
RAYS - 'Width: exclusively uniseriate,' - NU'l'bers: 4-12/mn,.>12/mn, - Ray tissues: homogeneous uniseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
----------------~-------~----------.------------------ -----------------------------------------------------------------------------------------

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 . Modulus of 1 Maxirrun crushingstrength 
.1 tested 1 content XI ,Basic density I Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

------------------.---------------~------------------- -----------------------------------------------------------------------------------------

Thailand I. I, 11 0.83 I 128.4 12.45 63.8 

Stress at limit Hardness N. 
proportionality MPa Side grain ,I ' end grain 

Shear paralel to grain MPa 
R . 1 T 

Resistance to splittiing N/cm 
R-Plane 1 T-p\ane 

~----------------------------------------------------- ---------------------------------------.------------------------------------------------

15.9 21.9 
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TRADE NAME: Raintree BOTANICAL NAME: Samanea samana (Jacq.) Merr. (Leguminosae) 
LOCAL NAME: Kampoo (Th.); Kihudjau, Trembesi (In.); Monkepod Tree (Ph.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood 

- Grain: obl ique, - Texture: fine, - \.Ieight: light,. 
STRENGTH CLASSES: very weak, 

Color: brown, with streaks, 
- Shrankage: very small, 

- Odour: (ndistinct, 

SEASONING - Air drying rates: moderately slow, Checking: slight risk of checking, Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, \.IORKING QUALITIES: easy, 
USES: Interior finish, Furniture, Plywood, 

Carvinge, 
GEOGRAPHIC DISTRIBUTION: Philippines, Indonesia, China, 
GROWTH RINGS: distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: <350um, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, Mean length: 900-1600um, \.Iall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: vasicentric, aliform, confluent,. 
RAYS - Yidth: 1-3 cells; coomonly 4-10 seriate, - Nunbers: 4-12/mm, Ray tissues: homogeneous rwltiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial. parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

~~~:~~~~-~~-~~~~~~-i-~~~~~-~~~~:-i-~~~:~~~~-i----------~~~:~~~-~~~~----------i·-~~~~~;-:~~~~~~~-i---~~~~~:-~~---i-~:~~~-~~~:~~~~:~~:~~~~--
tes.ted I content XI Basic density I Air-dry density I MPa I elasticity GPa I . MPa 

Philippines 6 12 0.48 0.557 57.5 52.7 I 5.47 5.07 I 32.7 30.2 

Stress at l imi t Hardness N. Shear paralel to grain MPa I Resistance· to splittiing N/cm 
proportionality MPa Side grain end grain R I T . I R-Plane IT-plane 

-----------------------------------------~------------ ---------------------------------------.-------------- ----------------~~----------------
8.24 7.13 5030 4577 5200 4732 I 10.3 10.7 

----------------------------------------------------------------------------------------------------------------------------------------------
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TRADE NAME: Sepetir BOTANICAL NAME: Sindora beccariana BaiLL. (Leguminosae) 
LOCAL NAME: Sampit, separantu, sindur (In.); Sepetir, berduri (Br.) 

HABIT OF TREE: Large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly ,distinct, - Heartwood CoLor: yenow, - Odour: distinct, 

- Grain: ,straight, - Jexture:fine, - \.Ieight: moderately heavy, - Shrankage: small, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, \.IORKING QUALITIES: moderately difficuLt, 
USES: House building, Interior ,finish, Ship and boat manufacturing, Vehicle, Furniture, Plywood, Sporting goods, 

Packing boxes, Novelties, 
GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, Indonesia, 
GROWTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: aLternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits~,simple to minutely bordered pits, - Mean length: 900-1600um, - \.Iall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: vasicentric, 
RAYS - \.Iidth: 1-3 cells, - Numbers: 4-12/mm, '- Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial 'parenchyma cells, - crystalliferous celLs: chambered, 
MISCELLANEOUS: Axial intercellular canals in long tangential lines, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No. of.. trees I M<?isture I Density g/cm3 I Bending strength I, Modulus of I Maxirrun crushingstrength " 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at l imi t Hardness N. Shear paraLeL to grain MPa Resistance to spLittiing N/cm 
proportionality MPa Side grain' end grain R T R-Plane T-plane 
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TRADE NAME: Sindoer BOTANicAL NAME: Sindora cochinchinensis Baill. (Leguminosae) 
LOCAL NAME: Go, Gomat, Gu (Viet.); Krakas, Krakas sbek, Xrakas meng (Cam.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES . Heartwood and Sapwood: - Heurtwood Color: purple, with streaks, - Odour: indistinct, 

. Grain: interlocked,' 
STRENGTH CLASSES: strong, 

- Texture: fine, - ~eight: heavy, - Shrankage: small, comparatively large, 

SEASONING . Air drying rates: slow, - Checking: - Deformation: 
NATURE DUARBILITY: durable, WORKING QUALITIES: difficult, 
USES: House building, Interior fin~sh, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Sporting goods, 

Novelties, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Thailand, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: - Intervessel pits: alternate, - vestured pits present, 
Vessel-ray pitting: similar to intervessel pits, Mean T.D.: 100-200um, 

- Vessel No.: <S/sq.mm, S-20/sq.mm, - Vessel element mean length: <3S0um, Gums and other deposits; 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um,. - ~all thickness: thin to thick, . 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, vasicentric, aliform, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, crystalliferous cells: chambered, 
MISCELLANEOUS: Axial intercellular canals in long tangential lines, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
I 

. , 

-.-_.---------------------.------------------------------------------.----.---------.----.--------------------------------'--------------------
Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength· I'· Modulus'of I MaxillUll crushi"ngstrength . 

tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Vietnam I" 12 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

0.88 123.5 

Shear paralel to grain MPa 
R T 
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Resistance to splittiing N/cm 
R-Plane IT-plane 
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TRADE NAME: pyinkado BOTANICAL NAME: Xylia xylocarpa (Roxb.) Taub. (Leguminosae) 
LOCAL NAME: Cam xe (Cam. Th. Viet.); Sokram (Cam.); Den~ (Th.) Irul (Ind.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct~ - Heartwood Color: red, with streaks, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - ~eight: very heavy, - Shrankage: very large, 
STRENGTH CLASSES: very strong, 
SEASONING - Air drying rates: very slow, -Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, WORKING QUALITIES: very difficult, 
USES: Durable timber, Ship and boat man~facturing, Vehicle, 

Agricultural implement wood, Bent wood, 
GEOGRAPHIC DISTRIBUTION: Laos, Cambodia, Burma, Thailand, China, India, 
GR~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, -. Mean T_D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, - Wall thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - Width: 1-3 cells, .- Numbers: 4-12/mm, >12/mm, - Ray tissues: homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Cry~tals: Prismatic crystals prese~t, in axial parenchyma c~lls, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Vietnam 12 1.14 134.6 76.3 

Stress at limit Hardness H. Shear paralel to grain MPa Resistance to splittiing H/cm 
proportionality MPa Side grain end grain R T R-Plane T-plane 
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TRADE NAHE: Burmn yellow henrt BOTANICAL NAHE: Fngrnen fragrans Roxb. (Loganiaceae) 
LOCAL NAHE: Anan (Bur): Tatrau (Cam.); Kan krao (Th.); Trai (Viet. Cam.); Tarn sao ~Viet.); Tembusu padang (H.); Temasuk (Sob.); Tembesu talang (In.); Urung (Ph.) 

HABIT OF TREE: lnrge tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, - Odour: distinct, 

- Grain: straight to fairly interlocked, -, Texture: fine, - \Jeight: heavy, - Shrankage: very small, 
STRENGTH CLASSES: strong, medium, 
SEASONING - Air drying rates: very slow, - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: durable, RESISTANCE TO TERHITES: yes, AHENABILITY TO PR~SERVATIVE TREATHENT: low, \JORKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Culture, 

Household appliance, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Burma, Thailand, Halaysia, Indonesia, 
GROIJTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured ,pits present, 
Vessel-ray pitting: large, rounded, large, gash-like, - Hean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800urn, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - P'its: simple to minutely bordered pits, - Mean length: 900~1600um, - \Jall thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Banded: 1-3 cells, >3 cells, 
RAYS - \Jidth: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: heterogeneous uniscriatc, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I Ho.of trees I Moisture I Density g/cm3 I Bendin~ strength I Modulus of I Maximum crushingstrength 
I tested I content Xl Basic density I Air-dry density I HPa I elasticity GPa I MPa 

Malaysin 2 17.2 0.72 

, Stress at limit I Hardness N. 
proportionality MPa I, Side grnin end grain 

8.00 8.79 6540 6972 

0.865 95 107 

Shear paralel to grain MPa 
R I T 

10.3 12.5 
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14.0 14.1 I 52.0 62.7 

Resistance to splittiing H/cm 
R-Plane IT-plane 

37 40 



TRADE NAME: Leza byu BOTANICAL NAME: Lagerstroemia calyculata Kurz. (Lythraceae) 
LOCAL NAME: Tabaek, Intanin, Bang lang (Th.); pyimma-hpyoo (Bur.) 

·HABIT OF TREE: large tree, 
PHYSICAL PROp·ERTlES - Heartwood and Sapwood: indistinct, ~eartwood Color: brown, 

- Grain: straight, oblique, 
STRENGTH CLASSES: strong, 

- Texture: fine, - \Jeight: heavy, 
- Odour: indistinct, 
- Shrankage: 

SEASONING - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: hight risk of checking, - Deformation: hight risk of deformation, 
\JORKING QUALITIES: moderately difficult, 

USES: House building, Interior finish, Furniture, 
Agricultural . implement wood, Tool handle, Gunstocks, 

GEOGRAPHIC DISTRIBUTION: Burma, Thailand, 
GRO\JTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, vestured pits present, 
-. Vessel-ray pitting: large, rounded, lar.ge, gash-l ike, - Mean T .0.: 100-200un, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS -·Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Parat~acheal p.: scanty, - Banded: 1-3 cells, >3 cells, 
RAYS - IJidth: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: homogeneous uniseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
_.--------------------------------------.----.----------.---------------------------.---------------------------.-------.- .. -----.--- .. -----.-. . 
Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maxirrun crushingstrength 

1 tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

Tha i land 14 0.72 114.5 11.08 I. 50.0 

Stress at l imi t Hardness N .. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R I T R-Plane T-plane 

18 19.6 
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TRADE NAME: Bungor BOTANICAL NAME: Lagerstroemia speciosa Pers. (Lythraceae) 
LOCAL NAME: Pyinma (Bur.); Intanin, Tabeck (Th.); Banglang (Viet.); Banaba (Ph.); Bungur (In.); Jarul (Ind. Ba.) 

HABIT OF TREE: large 
PHYSICAL PROPERTIES 

tree, 
. Heartwood and Sapwood: distinct, - Heartwood Color: brown, red, 
- Grain: straight to fairly interlocked, - Texture: fine, medium, 

STRENGTH CLASSES: strong, medium, 
SEASONING - Air drying rates: - Checking: - Deforn~tion: 

- Odour: indistinct, 
~eight: moderately heavy, - Shrankage: very large, 

NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, AMENABILITY· TO PRESERVATIVE TREATMENT: medium, ~ORKING QUALITIES: easy, 
USES: House building, Interior finish, ship and boat manufacturing, Veneer, Plywood, 

Agricultural implement wood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Philippines, Indonesia, China, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood semi-ring-porous, wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

N.'·: .•. :.· .. 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um,' - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: confluent, - Banded: 1-3 cells, .>3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: 4-12/mm, >12/mm, 

- Ray tissues: homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIE~ 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Phit ippines 2 

Stress at limit 
proportionality MPa 

9.34 8.08 :. 

12 0.53 

Hardness N. I 
I· Side grain end grain 

6300 5733 7290 6634 I 

0.671 96.6 88.6 10.6 9.83 I 50.0 46.2 

Shear paralel to grain MPa .1 Resistance to splittiing N/cm 

R . 1 T 1 R-Plane T-plane 

10.7 11. 1 
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TRADE NAME: 'Chempaka BOTANICAL NAME: Aromadendron elegans Bl. (Magnoliaceae) 
LOCAL NAME: Chempaka hutan (M.); Djalaprang, Maleoewei, Malaban, Utep, Utap-utap (In.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and S~pwood: distinct, - He~r~wood Color: brown, green, 

.' - Grain: straight, - Texture: fine, - ~eight: moderately heavy, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: moderately fast, - Checking: - Deformation: 

- Odour: indistinct, 
- Shrankage: very small, 

NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, ~RKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, Culture, 

GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Indonesia, 
GReYTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in piffuse, 

- Perforation plates: scalariform, - Intervessel pits: scalariform, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.rrm, . - Vessel' element mean length: >800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: >16DOum, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, 
RAYS - ~idth: 1-3' cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 'Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maximum crushingstrength 
. I tested 1 content XI Basic density 1 Air-dry density I MPa 1 elasticity GPa 1 MPa 

Indonesia 

Stress at timi t 
proportionality' MPa 

14 

Hardness N. 
Side grain end grain 

0.791 70.9 70.9 

Shear paralel to grain MPa 
R T 

3.6 4.0 3.97 4.41 
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10.59 10.131 39.6 40.89 

Resistance to splittiing N/cm 
R-Plane 1 T-plane 
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TRADE ~AME: ~au beech 
LOCAL ~AME: 

HABIT OF TREE: large tree, 

,., .... 

BOTA~ICAL ~AME: Elmerrillia papuana Dandy (Magnoliaceae) 

'PHYSICAL PROPERTIES Heartwood and Sapwood: ,indistinct, Heartwood Color: yellow, Odour: indistinct, 
- Grain: straight to fairly interlocked, 

STRENGTH CLASSES: weak, 
- Texture: fine, - ~eight: light, - Shrankage: 

SEASONING - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: - Deformation: 
~ORKI~G QUALITIES: easy, 

USES: Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Veneer, Plywood, Culture, 
Packing boxes, Turnery wood, 

GEOGRAPHIC DISTRIBUnON: Papua New Guinea, 
GR~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse~porous, - Arrangement: in diffuse, 

- Perforation plates: scalari'form, - Intervessel pits: opposite-scalariform, scalariform, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T_D_: 100-200um, 
- Ve'ssel Ho.: <5/sq.rrm, 5-20/sq.rrm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/rrm, - Ray tissues: heterogeneous type 11, 
MISCELLANEOUS: Oil and/or mucilage cells associated with ray parenchyma, Oil and/or mucilage cells associated with axial parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending1strength I Modulus of I Maximum crushingstrength 
tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 
R I T 
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Resistance to splittiing N/cm 
R-Plane I ,r-plane 
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TRADE NAME: Mo-vang-tam BOTANICAL NAME: Manglietia fordiana eHemsl.) Oliv. eMagnoliaceae) 
LOCAL NAME: Vang-tam (Viet.) 

HABIT OF TREE: large tree, 
'PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: 'yellow, green, 

\.Jeight: light, - Shrankage: 
- Odour: indistinct, 

- Grain: straight, - Texture: very fine, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checking:, - Deformation: 
NATURE DUARBILlTY: moderately durable, RESISTANCE TO TERMITES: moderately, 
USES: Interior finish, Furniture, Plywood, 

Packing boxes, Carvinge, Pencils, . 
GEOGRAPHIC DISTRIBUTION: Vietnam, China, 
GReYTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

\.JORKING QUALITIES: easy, 

- Perforation plates: scalariform, - Intervessel pits: opposite-scalariform, scalariform, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 50-100um, 
- Vessel No.: 20-40/sq.rrm, - Vessel element mean length: >800Lrn, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Septate fibres: present, - Mean length: >1600Lrn, 
AXIAL PARENCHYMA - Aportracheal p.: terminal,. 
RAYS - interconnected (fused) rays, - \.Jidth: 1-3 cells, - multiseriate portiones) as wide as uniseriate, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

\.Jall thickness: thin to thick, 

Numbers: 4-12/rrm,' 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

-._-----------.-------------------------------------------------------------------------------------------------------------------------------
Vietnam I 12 0.45 81.2 47.7 

Stress at l imi t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T R-Plane T-plane 

---------------------------------------------~-------- --------------------------------------------------------------------------------.--------
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TRADE NAME: chempaka BOTANICAL NAME: Michelia champaca L. (Magnoliaceae) 
LOCAL NAME: Champa (Th.); Su (Viet.); Chempaka merch (M.); Champaka (Ph. M.); Sagah, safan (Bur.); Tjempaka (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: yellow, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: light, moderately heavy, - Shrankage: very small, 
STRENGTH CLASSES: medium, weak, 
SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~RKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

Packing boxes, Battery separators, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, China, India, Nepal, 
GRO~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: scalariform, - Intervessel pits: opposite-scalariform, scalariform, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mn, - Vessel element mean length: >800um, .- Tyloses: present·, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600Um, - ~all thickness: thin to thick, 
AXIAL PA~ENCHYMA - Aportracheal p.: terminal, - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: 4-12/mn, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Oil and/or mucilage cells associated with ray parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
\ ------.-----------------------------.------------------------------.--------------------------------.-.----.-----.----------------------------

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPo I MPa 

Indonesia 14.1 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

0.699 70.6 70.9 

Shear paralel to grain MPa 
R T 

10.6 11.6 11.7 12.8 
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8.333 7.98 I 42.6 44.2 

Resistance to splittiing N/cm 
R-Plane IT-plane 
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TRADE NAME: Gioi BOTANICAL NAME: Talauma gioi A. Chev. (Magnoliaceae) 
LOCAL NAME: Champak (Bur.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: yellow, - Odour: distinct, 

- Grain: straight, - Texture: fine, - ~eight: moderately heavy, - Shrankage: comparatively large, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: moderately slow, - Checking: - Deformation: 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, ~ORKING QUALITIES: easy, 
USES: House building, Interior finish, Ship and boat manufacturing, Furniture, Plywood, 

Packing, boxes, Carving'e, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, 
GR~T.H RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, Arrangement: in diffuse, 

- Perforation plates: scalariform, - Intervessel pits: opposite-scalariform, scalariform, 
- Vessel-ray'pitting: large, rounded, large, gash-l ike, - Vessel with hel ical thickenings, - Mean T .0.: 100-200um, 
- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 350-800um, >800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

MISCELLANEOUS: Oil and/or mucilage cells associated with ray parenchyma, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.~f trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Vietnam 12 I , 0.58 105.5 59.3 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end gr~in R T R-Plane T-plane 
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TRADE NAME: Jongkong BOTANICAL NAME: Dactylocladus stenostachys Olive. (Melastomataceae) 
LOCAL NAME: Medang jongkong, Merebong(Sar:); Medang tabak(Sab.); Sammpinur(In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: - ~eight: light, moderately heavy, - Shrankage: small, comparatively large, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 

" ..... ::, 

NATURE DUARBILITY: moderately durable, non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~RKING QUALITIES: easy, 
. USES: House' building, Interior finish, Furniture, Plywood, 

GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: - Intervessel pits: alternate, vestured pits present, 
Vessel-ray pitting: large, rounded, large, gash-lik'e, - Mean T.D.: 

- Vessel No.: - Vessel element mean length: 350-800um, 
FIBRES AND FIBRE TRACHEIOS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: scanty, aliform, confluent, 
RAYS - ~idth: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: heterogeneous uniseriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

------------------.-----------------------------------------------._-----------------------------------------------------------~--------------

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content r.1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 15 

Stress at limit I Hardness N. 
proportionality MPa. I Side grain end grain 

0.633 72.5 75.5 

Shear paralel to grain MPa 
R I T 

9.3 10.6 

- 114 -

11.2 10.9 I 38.3 41.6 

Resistance to splittiing N/cm 
R-Plane IT-plane 



TRADE NAME: Nipis kulit BOTANICAL NAME: Memecylon pubescens King. (Melastomataceae) 
LOCAL NAME: Delek tembaga (P. M.) 

HABIT OF TREE: s~all tree, medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - ~eight: heavy, - Shrankage: small, comparatively large, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: slow, - Checking: slight risk of checking, 
NATURE DUARBIlITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, 
USES: Ship and boat manufacturing, 

Tool ha~le, Fuel, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Deformation: slight risk of deformation, 
~ORKING QUALITIES: difficult, 

Perforation plates: simple, Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: <900um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, '- Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - Yidth: 1-3 cells, commonly 4-10 seriate, - Numbers: >12/mm, - Ray tissues: heterogeneous type I, heterogeneous type 11, 

MISCELLANEOUS: 
Included phloem diffuse, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maxil11U1l crushingstrength 
I tested I content %1 Basic densi ty I Ai r-dry densi ty I MPa I elasticity GPa I MPa 

Malaysia 3 

Stress at limit 
proport i ona l i ty 'MPa 

10.90 11.29 

.. ~:·~t;. ';: ... 
. '.'" . 

15.8 0.77 

Hardness N. 
Side grain· end grain 

8770 8980 

0.945 67-.0 75.8 

Shear paralel to grain MPa Resistance to splittiing N/cm 
.R T R-Plane T-plane 

11.8 13.8 
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TRADE NAME: Goi tia BOTANICAL NAME: Aglaia gigantea Pellegin. (Meliaceac) 
LOCAL NAME: Beng kheoa (Cam.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: 

- Grain: interlocked, 
STRENGTH' CLASSES: medium, 

- Heartwood Color: red, - Odour: indistinct, 
- Texture: fine, - ~eight: moderately heavy, 

SEASONING - Air drying rates: - Checking: - Deformation: 

- Shrankage: comparatively large, 

NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, 
USES: House building, Interior finish, Ship and boat manufacturing, Vehicle, 

~RKING QUALITIES: easy, 
Furniture, Veneer, plywood, 

Gunstocks, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Burma, Indonesia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-BOOum, Gums and other deposits, 

· •. ~ •• ' :..2..: 

FIBRES ANO FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheat p.: di ffuse, 
RAYS - ~idth: 1-3 cel.ls, . - Numbers: 4-12/mm, 

- Paratracheal p.: scanty, vasicentric, aliform, 
- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I HPa 

Vietnam 12 

Stress at limit I Hardness N. 
proportionality MPa' I Side grain end grain 

0.56 80.8 

Shear paralel to grain MPa 
R T 
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54.9 

'Resistance to splittiing N/cm 
R-Plane IT-plane 



TRADE NAME: Tasua BOTANICAL NAME: Amoora cucullata Roxb. (Meliaceae) 
LOCAL NAME: Amoora (Pak., P. N., In.); Goi (Viet.); Thit nee (Bur.); Keramu, Jambangan (Br.) 

HABIT OF TREE~ large tree, 
PHYSICAL PROPERTIES • Heartwood and Sapwood: indistinct, . Heartwood Color: red, . Odour: indistinct, 

. Grain: interlocked, . Texture: medium, . IJeight: light, moderately heavy, . Shrankage: 
STRENGTH CLASSES: weak, 
SEASONING . Air drying rates: moderately fast, . Checking: slight risk of checking, . Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, \JORKING QUALITIES: moderately easy, 
US~S: House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Veneer, Plywood, 

\Jood mould, Turnery wood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Brunei, Indonesia, Papua New Guinea, 

I " " 

GROIJTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 

. Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: common, - Mean length: 900-1600um, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: scanty, vasicentric, aliform, - Banded: 1-3 cells, 
RAYS . IJidth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells": chacrbered, . 

TABL"E OF PHYS I CAL AND MECHAN I CAL PROPERT I ES 

Locality of gro~th I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content Y.I Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Papua New Guinea I 15 0.4 0.53 74.9 9.441 

Stress at l imi t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R I T R-Plane T-plane 
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TRADE ~AME: Kangko 
LOCAL ~AME: 

BOTA~ICAL ~AME: Aphanamixis perrotteiana A. Juss. (Meliaceae) 

HABIT OF TREE: small tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: 

- Grain: interlocked, 
STRE~GTH CLASSES: medium, 

- Heartwood Color: red, - Odour: indi$linct, 
Texture: fine, - Weight: moderately heavy, 

SEASO~I~G - Air drying rates: - Checking: Deformation: 
~ATURE DUARBILITY:· VORKI~G QUALITIES: easy, 
USES: House building, Interior finish, Vehicle, Furniture, Veneer, Plywood, 

Agricultural implement wood, 
GEOGRAPHIC DISTRIBUTIO~: Philippines, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

Shrankage: 

- Vessel ~o.: 5-20/sq.mm, - Vessel element mea~ length: >800um, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bor~eredpits, - Septate fibres: common, - Mean length: >1600um, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, vasicentric, - Banded: 1-3 cells, 

- Yall· thickness: thin to thiCK,' 

RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: 4-12/mm, >12/mm, 
- Ray tissues: homogeneous uniscriate and multiseriate, 

MINERAL INCLUSIONS - Silica: present in ray cells, present In axial parenchma cells, 

TABLE OF PHYSICAL A~D MECHANICAL PROPERTIES 
\ ---.-----------------------.-----------------------------------------------------------------------.-----------------------------------------. 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content r.1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 
R T 

Resistance to splittiing N/cm 
R-Plane IT-plane 

---------.------------------------------.---------------.-.----------------------------._-------.----------- ----~-----------------------------
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TRADE NAME: Sentang BOTANICAL NAME: Azadirachta excelsa (Jack.) Jacobs.(Meliaceae) 
LPCAL NAME: Limpaga (Sab.); Rang-gu (Sar.); Maranggo, Bird's-eye-kalantas (Ph.); Kaju bewang, Surian bawang (In.) 

HABIT OF TREE: larg,e tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct,. - Heartwood Color: red, - Odour: indistinct, 

- Grain: straight tO,fairly interlocked, - Texture: fine, - ~eight: moderately heavy, heavy, - Shrankage: small, comparatively large, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, ~ORKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, Musical instruments, 

Packing boxes, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, 
GRawTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate,. 
- Vessel-ray pitting: simi lar to interve$sel pits, - Mean T .0.:' 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vesse l element mean length: 350-800un, Guns, and other depos its, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, 
RAYS - IJidth: 1-3 cells, - Nunbers:. 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, "crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture I Density g/cm3 1 Bend,ing strength 1 Modulus of 1 MaxillUll crushingstrength 
1 tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity.GPa I HPa 

Malaysia 15 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

0.8 

Sheor parolel to groin MPa 
R I T 

Resistance to splittiing H/cm 
R-Plane IT-plane 

-~---------------------------------------------------- ---------------------------------------.---.---.----------------------------------------

---------------------------------------------~-------- -------------------.-----------.---.--_.-----------------------.------------------------
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TRADE HAME: Pus sur wood BOTAHICAL HAME: Carapa moluccensis Lamk. (Meliaceae) 
LOCAL HAME: Indian crabwood, Poshur, dhundul (Ind.); Kyana, Kyathan, Pinle-on, Peng-lay-oang (Bur.); Piagau (Ph.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES· - Heartwood and Sapwood: clearly distinct, 

- Grain: straight to fairly interlocked, 
STREHGTH CLASSES: medium, 

- Heartwood Color: red, with streaks, - Odour: indistinct, 
- Texture: fine, - ~eight: heavy, - Shrankage: 

SEASOHIHG - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: durable, RESISTAHCE TO TERMITES: yes, ~ORKIHG QUALITIES: easy, 
USES: House building, Ship and boat manufacturing, Vehicle, Furniture, 

~ood mould, Tool handle, Hovelties, 
GEOGRAPHIC DISTRIBUTIOH: Burma, Thailand, Philippines, Indonesia, Bangladesh, India, 
GRO~TH RIHGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 50-100um, 10D-200um, 
- Vessel Ho.: 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AHD FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, - ~all thickness: thin to. thick, 
AXIAL PAREHCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, vasicentric, 
RAYS - ~idth: 1-3 c:lls, commonly 4-10 seriate, - Humbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MIHERAL IHCLUSIOHS - Crystals: Prismaiic crystals present, in axial parenchyma cells, in ray cells, 

TABLE OF PHYSICAL AHD MECHAHICAL PROPERTIES 
, . . ------------------------------------------------------ ---------- .. -----------------------~ .. ------------- .. ---- ----------------------------------

Locality of growth I Ho.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content Xl Basic density I Air-dry density I MPa' I elasticity GPa I MPa 

Stress at limit 
proportionality .MPa 

, ,I 

Hardness N. 
Side grain end grain 

Shear paralel to grain MPa I Resistance to splittiing N/cm 
R T . I R-Plane IT-plane 
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TRADE NAME: Central American Cedar BOTANICAL NAME: Ccdrela odorata L. (Meliaceae) 
LOCAL NAME: Cigarbox cedor, South American cedar, ~est Indian cedar; Spanish cedar (Ph.); Cederwood (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, - Odour: distinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: weak, 

- Tex'ture: fine, - \Jeight: light, - Shrankage: comparatively large, 

SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: moderately, ~ORKING QUALITIES: easy, 
USES: House building, Interior finish, Ship and boat manufacturing, Furniture, Veneer, Plywood, Musical instruments, 

Packing boxes, . 
GEOGRAPHIC DISTRIBUTION: Philippines, Indonesia, 
GROYTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- 'Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and oth~r'deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: 900-1600um, - \Jell thickness: thin to thick, 
AXIAL PA~ENCHYMA -.Aportracheal p.: diffuse, terminal, - Paratracheal p.:, vasicentric, 
RAYS - \Jidth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Cry~tals: Prismatic crystals present, Druses or sand crystals present, in axial parenchyma cells, in ray cells, 

- crystalliferous cells: ordinary, chambered, idioblast, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth' No.of trees' Moisture' Density g/cm3 , Bending strength' Modulus of 'Maximum crushingstrength 
, tested, , content :q Basic density" Air-dry densi~y , MPa , elasticity GPa I MPa 

Phi l ippines 12 0.37 0.523 63.6 63.6 6.91 5.95, 29.8 27.5 

Stress at limit Hardness N. Shear paralel to grain MPs Resistance to splittiing N/cm 
proPortionality MPa Side grain . I end grain R , T R-Plane T-plane 

4.01 3.47 1940 1765 2740 2493 , . 6.54 6.76 
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TRADE NAME: Katong-Matsin BOTANICAL NAME: chisocheten pent and r I."; (Blanco) Merr. (Mel iaceae) 
LOCAL NAME: Katong-maching(Ph.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: interlocked, Texture: fine, - ~eight: moderately heavy, -.Shrankage: large, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checking: - Deformation: sLight risk of deformation, 
NATURE DUARBILITY: moderately durable, AMENABILITY TO PRESERVATIVE 'TREATMENT: medium, ~RKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

Turnery wood, 
GEOGRAPHIC DISTRIBUTION: Philippines, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, 

- Perforation plates: simple, 
- Arrangement: in diffuse, 

- Intervessel pits: alternate, 
Vessel-ray pitting: simi lar to intervessel pi ts, - Mean T'.D.: 100-200um, 

- Vessel'No.: 5-20/sq.rrrn, " - Vessel element mean length: 350-800um, Guris and other depoSits, 

;' .~." .'. .' . ...... : .. ::..".: ..... 

" ;:"". :". 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: common, - Mean length: 900-1600um, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: scanty, aliform, - Banded: 1-3 cells, >3 cells, 

~all thickness: 'thin to thick, " 

RAYS interconnected (fused) rays, - ~idth: ,-3 cells, - Numbers: 4-12/rrrn, 
- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in'axial parench~na cellS, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength, 
\ tested· I content :'1 Basic density I Air-dry density I 'MPa I elasticity GPa I MPa ' 

. . ----------.---------------------------------.----------------.--------------------------------------------------------------------------------. , 

Philippines 12 0.52 0.648 94.0 86.2 10.5 9.74 I 48.1 44.4 

Stress at limit Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T , I R-Plane IT-plane 

-------;--------------------------~------------------- ------------------------------------------------------ ----~-----------------------------. 

8.41 7.27 4790 4359 6070 5524 I 7.39 7.64 
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TRADE NAME: Chittogong wood BOTANICAL NAME: Chukrasia tabularis A. Juss. (Mcliaccac) 
LOCAL NAME: Surian Batu, Cherana puteh, Repoh, Suntang, Suntang puteh(M.); Lat hoa(Viet); Yeng-ma, taw-yengma, Yinma(Bur.); Yom him(Th.); Chickrassy(lnd. Bur. Ba. 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Col or: brown, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - ~eight: moderately heavy, - Shrankage: very small, 
STRENGTH. CLASSES: medium, 
SEASONING - Air drying rates: fast, - Checking: 'slight risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~RKING QUALITIES: moderately difficult, 
USES: House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture,.Veneer, Musical instruments, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Burma, Thailand, Malaysia, Parkistan, India, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel clement mean length: 350-BOOum, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, . Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL.PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, vasicentric, 
RAYS - ~idth: 1-3 cells"commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of .I Maxirrun crushingstrength 
1 tested' 1 content %1 Basic density 1 Air-dry density 1 . MPa 1 elasticity GPa 1 MPa 

Malaysia 

Stress at limit 
proportionality. MPa 

11.2 11.7 

........... ... ·.··: .. :.r?;··~··:,:: ... 

15.9 0.75 

Hardness N. 
Side grain end grain 

B990 9233 

0.8BO 94 101 14.3 14.1 1 56.1 63.7 

Shear paralel to grain MPa Resistance to splittiing N/cm 
R T R-Plane T-plane 

15.3 17.B 60 71 
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TRADE NAME: Miau 
LOCAL NAME: 

BOTANICAL NAME: Dysoxylum euphlebium Merr (Meliaceae) 

HABIT OF TREE: small tree, medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - I-Ieight: moderately heavy, heavy, Shrankage: small, 
STRENGTll CLASSES: medi urn, 
SEASONING - Air drying rates: slow, Checking: slight risk of checking, Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~RKING QUALITIES: moderately easy, 
USES: House building, Durable timber, Ship and boat manufacturing, V~hicle, Furniture, 

Agricultural implement wood, Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Philippines, 
GROI-ITH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, Arrangem~nt: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Septate fibres: common, - MeBn length: 900-1600um, - ~Bll thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS interconnected (fused) rays, - I-lidth: 1-3 cells, - multiseriate portion(s) as wide as uniseriate, - Numbers: ~-12/mm, 

Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type 111, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, crystalliferous cells: chambered, Silica: present in ray cells, 

TABLE OF PHYSICAL A.ND MECHANICAL PROPERTIIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
"tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Philippines 2 12 0.60 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

0.784 110 101 

Shear paralel to grain MPa 

R I T 

15.7 14.6 I 58.2 53.8 

Resistance to splittiing N/cm 
R-Plane I" T-plane 

_. ____ J _____________ • _________________________________ _______________________________________________________ • ________________________________ _ 

10.9 9.43 5950 5415 5990 5451 I 12.1 12.5 
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TRADE NAME: Persian Lilac BOTANICAL NAME:' Melia azedarach L. (Meliaceae) 
LOCAL NAME: China berry tree (USA.); Mindi (Sab.); Tamaga, Tha-ma-kha (Bur.); Xondi (In.); Paraiso(Ph.); Xoan (Viet) 

HABIT OF TREE: large tree, 
. PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, 

-' Grain: straight, obl ique,' - Texture: medium, - \.Jeight: light, 
STRENGTH CLASSES: weak, 

- Odour: indistinct, 
- Shrankage: small, 

SEASONING • Air drying rates: - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, I.JORKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Plywood, Sporting goods, 

Packing boxes, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Burma, Thailand, Malaysia, Indonesia, China, Parkiston, Indio, 

\ GROI.JTH RINGS: distinct, 
VESSELS/PORES - Porosity: wood ring-porous, wood semi~ring-porous, - Arrangement: in tangential, in diffuse, 

Vessel grouping: clusters conmon, - Perforation plates: simple, - Int'ervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Vessel with helical thickenings, - Mean T.D.: 

- Vessel No.: - Vessel element mean length: 350-BOOum, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pi ts, . Septate fibres: present', - Mean lengfh: 900-1600um, - \.Joll thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: s'canty, vasicentric, 
RAYS - l.Jidth: commonly 4-10 seriate, • Numbers: <4/mm, 4-12/mm, - Ray tissues: homogeneous multiseriate, homogeneous uniseriate and multiseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Cryst,als: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus,of I Maximum crushingstrength 
tested I content XI Basic density' Air-dry density' MPa I elosticity GPa I MPo 

Indonesia " 37.5 45.1 7.451 21.3 

.. ----------------------------------~----------------- ----------------------------------------------------:- -------~-------~------------------
Stress at l imi't 

proportionality MPa 
Hardness N. 

Side grain end grain 
I 

" 

Shear paralel to grain MPa 
R I T 

2.4 4.3 
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TRADE NAME: Sentul BOTANICAL NAME: Sandoricum koetjape (Burm. f.) Merr. (Meliaceae) 
LOCAL NAME: Kra-thon(Th.); Thitto (Bur.); Klamp~ (Sar.); Katon (Bur, Th. In.); Sau-dau (Viet.); Kompeng reach (Cam.); Ketjapi (In.); Santol (Ph.) 

HABIT OF TREE: large 
PHYSICAL PROPERTIES 

tree, 
- Heartwood and Sapwood: distinct, - Heartwood Color: 
- Grain: straight to fairly interlocked, - Texture: 

STRENGTH CLASSES: medium, weak, 

brown, red, - Odour: indistinct, 
- Weight: light, moderately heavy, 

SEASONING - Air drying. rates: - Checking: no risk of checking, 
WORKING QUALITIES: easy, 

- Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, 

Agricultural implement wood, Household appliance, Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Malaysia, Philippines, Indonesia, India, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

- Vessel No.: <5/sq.mm, . - Vessel element mean length: 350-800um, 

- Shrankage: large, 

FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Mean length: ~OO-1600um, - Wall thickness: thin to thick, 
AXIAL· PARENCHYMA -·Paratracheal p.: aliform, confluent, 
RAYS - interconnected (fused) rays, - Width: 1-3 cells, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending ~trength I Modulus of I Maximum crushingstrength 
tested I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

··1 

Stress at limit Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R 1 T . 1 R-Plane IT-plane 

-----------------------------------------~------------ ----------------------------------------------------------------------------------------

- 126 -



TRADE NAME: Mahogany BOTANICAL NAME: Swietenia mahagoni (L.) Jack. (Meliaceae) 
LOCAL NAME: Mahoni, daun ketjil (In.) 

HABIT OF TREE: la~ge tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, - Heartwood Color: red, - Odour: indistinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: weak, 

- Texture: very fine, - ~eight: moderately heavy, - Shrankage: very small, 

SEASONING - Air'drying rates: fast, -, Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, ~ORKING QUALITIES: easy, 
USES: Interior finish, Furniture, Veneer, Musical instruments, 

~ood mould, Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Indonesia, 
GROYTH RINGS: distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray p,itting: similar to intervessel pits,. - Mean T.D.: 100-200un, 

- Vessel No.: <5/sq.IIl11, 5-20/sq.IIl11, . - Vessel element mean length: 350-80,Oun, Guns and other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, - ~all thickness: thin'to thick, 
~XIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, vasicentric, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/IIl11" - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals:. Pr.ismatic crystals present,. in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, 
MISCELLANEOUS: 

Intercellular canals of traumat.ic origin, 

TABLE OF PHYSICAL AND MECHANICAL PROPER,TIES 

Local,ity of growth I No.of trees 1 Moisture 1 Density g/cm3 :1 Bending strength 1 Modulus of 1 Maximun crushingstrength 
tested 1 content Xl ,Basic. density. I Air-dry density I MPa I elasticity GPa I MPa 

Indonesia 15 0.736 54.7 57.0 9.550 9.27 I 36.8 40 

Stress at l i mi t Hardness N. Shear paralel to grain MPa Resistance to splittiing II/cm 
proportionality MPa Side grain end grain R I T R-Plane T-plane 

6.8 7.4 7.7 8.4 
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BOTANICAL NAME: Toona ciliata Roem (Meliaceae) TRADE NAME: Yorn horn 
LOCAL NAME: Red cedar )i Limpaga (M:); Suren, Suren Sabrang, surian biasa, Mapala, Koemea (In.); Chomcha (Cam.); Tuni (Nep.); Toon (Ind.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct,. - Heartwood Color: red, - Odour: distinct, 

- Grain: straight, - Texture: coarse, - Weight: very light; light, - Shra'nkage: small, 
STRENGTH CLASSES: very,weak, 
SEASONING - Air drying rates: moderately slow, ,. Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: low, WORKING QUALITIES: easy, " 
USES: Interior finish, Ship and boat manufacturing, Furniture, Veneer, Plywood, Musical instruments, 

Wood mould, Household appliance, Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Burma, Malaysia, Indonesia, China, India, Nepal, 
GROWTH RINGS: distinct, 
VESSELS/PORES Porosity: wood semi-ring-porous, Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and'other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: 900-1600um, - Wall thickness: thin, to thick, 
" AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, vasicentric, ...... 

RAYS - Width: 1-3 cells, ,commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals, present, in axial parenchyma cells, in ray cells, crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES' 

Locality of growth I No.of trees 1 Moisture 1 Density g/cm3 1 Bending'strength 1 'Modulus of 1 Maximum crushingstrength 
tested 1 content XI Basic density 1 Air-dry density I MPa I elasticity GPa 1 , MPa 

Malaysia 95 0.28 0.33 29 43 6.600 '5.7001' 14.6 23.2 

Stress at l imi t, Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R 1 T I· R-Plane 1 T-plane 

4.4 6.4 
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TRADE NAME: Terap BOTANICAL NAME: Artocarpus elasticus Reinw (Moraceae) 
LOCAL NAME: Malagumihan (Ph.); Koemboe, Kumut, Teo mongkoeni, Teureup, Tipoeloe .(In.); Terap Ikal (Br.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct,· - Heartwood Color: yellow, 

-: Grain: straight,· - Texture:.fine,med·ium, - I.'eight: light, 
STRENGTH CLASSES: very weak, . 

- Odour: indistinct, 
- Shrankage: small, 

SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMiTES: no, ·AMENABILITY TO PRESERVATIVE TREATMENT: medium, I.'ORKING QUALITIES: easy, 
USES:·I~terior finish, Furniture, Veneer, Plywood, 

Household appliance, Turnery wood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, 
GROI.'TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radi.al pattern,· in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 

- Vessel No.: <5/sq.I1T11, - Vessel element mean length: 350-800um, GLmS and other deposits, 
-FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: present, - Mean length: 900-1600um, - \.Iall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: aliform, confluent, 
RAYS - I.'idth: commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, - Sheath cells present, - Latex or tanniniferous tubes present,· 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Indonesia ·1 12.6 0.490 48.82 50.2 I - 8.53 7.41 I 27.84 26.6 

----------------~---------------------.---------------------------------~----------------------------------- ------------------.-_.--.----------
Stress at limit Hardness N. 

proport i ona l.i ty MPa Side grain end grain 
Shear paralel to grain MPa 

R I T 

4.9 5.29 5.2 5.6 
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TRADE NAME: Ainee BOTANICAL NAME: Artocarpus hirsutus Lamk. (Moraceae) 
LOCAL NAME: Mit nai (Viet); Khnor prey (Cam.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES -Heartwood and Sapwood: clearly distinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: medium, 

- Heartwood Color: yellow, Odour: indistinct, 
- Texture: fine, medium, . - 'Weight: moderately heavy,. 

SEASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: slight risk of deformation, 

- Shrankage: comparatively large, 

NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, AMENABILITY. TO PRESERVATIVE TREATMENT: good, low,. 'WORKING QUALITIES: easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Veneer, Plywood, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, India, 
GRO'WTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perfor.ation plates: simple, - Intervessel" pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, " , 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: present, 
AXIAL PARENCHYMA. - Paratracheal p.: aliform, confluent, - Banded: >3 cells, 

Mean length:.900-1600un, - 'Wall thickness: thin to thiCk, 

RAYS - interconnected (fused) rays, - 'Width: commonly 4-10 seriate, - Numbers: 4-12/mm, 
- Ray tissues: heterogeneous type 11, - Sheath cells present, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

( 

-------------------------------------------------------------------------------------,---------------------------------------------------------' 
Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending lstrength I Modulus of I Maximum crushingstrength 

tested I content XI Basic density I Air-dr~ density I MPa I elasticity GPa I MPa 

India 12.9 

Stress at limit I Hardness N. 
proportionality MPa I. Side grain end grain 

0.695 91.47 87.3 

Shear paralel to grain MPa 
R I T 
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TRADE NAME: Ke l edang BOTAN I CAL NAME-: Artocarpus l akoocha Roxb _ (Moraceae) 
LOCAL NAME: Chaplash (Bur.)j Manao, Mahat (Th.)j Mit-nai (Viet.); Lokooch (M.); Lakuch (Ind.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight 'to fairly interlocked, - Texture: fine, - ~eight: moderately heavy, - Shrankage: 
STRENGTH CLASSES: strong, 
SEASONING - Air'drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: moderately, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~RKING QUALITIES: moderately easy, 
USES: House building, Ship and boat manufacturing, Furniture, 

Packing boxes, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Malaysia, India, 
GROYTH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, : Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, Gums and,other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: present, - Mean.length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: aliform, confluent, 
RAYS - ~idth: commonly 4-10 seriate, - multiseriate portiones) as ,wide as uniseriate, - Numbers: 4-12/mm, 

- Ray tissues: het~rogeneous type 11, - Sheath cells present, 

TABLE OF PHYSiCAL AND MECHANICAL PROPERTIES 

Locality of growth I No_of ,trees !'Moisture I Density g/cm3 I Bending strength I Modulus of ! Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

. Stress at limit Hardness N . Shear paralel to grain MPa Resistance to splittiing N/cm 

proport i onal i ty MPa Side grain I, end grain R I ~. R-Plane T-plane 
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TRADE NAME: Ara BOTANICAL NAME: Ficus variegata Bl. (Moraceae) 
LOCAL NAME: Arah, Kayu ara (Sab.); Tangisang Bayauak (Ph.); Fig (P. N.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES . Heartwood and Sapwood: indistinct, - Heartwood Color: white to grey, yellow, 

- Grain: straight, 
STRENGTH CLASSES: very weak, 

- Texture: medium, 

SEASONING - Air drying rates: Checking: - Deformation: 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, 
USES: Plywood, 

Packing boxes, Household appliance, Buoys, 
GEOGRAPHIC DISTRIBUTION: 
GROIJTH RINGS: indistinct or absent, 

- \Je i gh t: l i gh t, - Sh rankage: 

\JORKING QUALITIES: moderately easy, 

VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 
- Perforation plates: simple~ - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, '- Mean T.D.: >200, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present,' 

- Odour: indistinct, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - \Jall thickness: thin to thic~, 
AXIAL PARENCHYMA - Paratracheal.p.: scanty, vasicentric, - Banded: >3 cells, 
RAYS interconnected',<fused) rays, - \iidth: comnonly 4-10 seriate, - Numbers: 4-12/mm, 

- Ray tissu'es:'heterogeneous type I, heterogeneous type 11, - Sheath cells present, - Latex or tanniniferous tubes present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
, -----------------------------------.--- .. _--------------------------------------------.----------_.-------------------------------------------

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstr~ngth 
I tested I content %1 Basic density I ,Air-dry density I MPa I elasticity GPa I MPa 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/crn 
proportionality MPa Side grain end grain R T ,R-Plane T-plane 
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TRADE NAME: Ara berteh BOTANICAL NAME: Parartocarpus venenosus Becc (Moraceae) 
LOCAL NAME: Terap (M.); Terap hutan (Sab.); Ara berteh paya (P. M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwo?d: indistinct, - Heartwood Color: white to grey, yellow, 

- Grain: straight; oblique, - Texture: medium, - ~eight: moderately heavy, 
STRENGTH CLASSES: weak, 

- Odour: indistinct, 
- Shrankage: small, 

SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATU~E DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~RKING.QUALITIES: moderately easy, 
USES: Plywood, 

Packing boxes, Household appliance, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, Papua New Guinea, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 
- Vessel No.: <5/sq.llTll, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean leng'th: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: aliform, confluent, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriate, - Numbers: 4-12/1lTll, - Ray ti~sues: homogeneous uniseriate and multiseriate, - Latex or tanniniferous tubes present, 
MINERAL INCLUSIONS - Cry,stals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength I Modulus of I MaxilTUll crushingstrength 
1 tested I. content %1 Basic density. 1 Air-dry density I MPa' I elasticity GPa I MPa 

Malaysia 3 17.0 0.47 

Stress at l irni t Hardness N. 
proportionality MPa Side grain end grain 

3.17 3.46 3290 3487 

0.595 68 76 

Shear paralel to grain MPa 
R I T 

9.2 11.1 
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12.0 12.0 I 34.8 41.6 

Resistance to splittiing N/crn 
R-Plane IT-plane 

46 50 
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TRADE NAME: Tempinis 
LOCAL NAME: 

BOTANICAL NAME: Streblus elongatus (Miq.) Cornor (Moraceae) 

HABIT OF TREE: large tree, 
PHYSICAL. PROPERTIES . Heartwood and Sapwood: clearly distinct, - Heartwood Color: brown, red, Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - Weight: very heavy, - Shrankage: very small, . 
STRENGTH CLASSES: very strong, 
SEASONING - Air drying rates: moderately fast, - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, ~RKING QUALITIES: difficult, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, 

GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Indonesia, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, . Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, - Vessel element mean length: <350um, - Tyloses: present, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: 900-1600um, - Wall thickness: very thicK, 
AXIAL PARENCHYMA - Paratracheal p.: aliform, confluent, 
RAYS interconnected (fused) rays,. - Width: 1-3 cells, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, heterogeneous type Ill·, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered,. 

TABLE 'OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I ' Density g/cm3 I Bending strength I Modulus of I Maximun crushingstrength ' 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 3 13.7 0.81 

Stress at l imi t Hardness N. 
proportionality MPa Side grain end grain 

15.45 14.55 12500 12013 

0.975 

Shear paralel to grain MPa 
R T 

18.7 20.5 

89.6 91.1 

Resistance to splittiing ·N/cm· 
R-Plane IT-plane 

-------------------------------------------:---------------------------------------------------------------- --------------------------------~-
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TRADE NAME: Ampupu BOTANICAL NAME: Eucalyptus, alba Reinw ex Blume (Myrtaceae) 
LOCAL NAME: Gum (P. N.); Poplar gum (Aust.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, -,Heartwood Color: red, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - ~eight: heavy, 
STRENGTH CLASSES: strong, 

- Shrankage: comparatively large, large, 

SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENJ: medium, ~RKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Sporting goods, 

Agricultural implement wood, Turnery wood, Carvinge, Tool handle, 
GEOGRAPHIC DISTRIBUTI'oN: Indonesia, Papua New Gui,nea, • 
GROYTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 
- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - 'Mean length: 900-1600um, - ~all thickness: thin to thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, - Banded: 1-3 cells,' 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, - Numbers: 4-12/mm, >12/mm, 

'. Ray tissues: hombgeneous uniseriate and rut tiseriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maximum crushingstrength 
1 tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

-_.------------------------------------------------------------------.-------.---------.-------------.---.-------------------.---.---.--------
Indonesia 1 61.31 0.63. 0.769 78.6 113.61 10.69 15.131 53.9 62.6 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain I,: end grain R 1 T R-Plane T-plane 

5.8 6.3 14.1 
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TRADE NAME: Leda BOTANICAL NAME: Eucalyptus deglupta Bl. (Myrtaceae) 
LOCAL NAME: Bagras, Banikag (Ph.); Eucalyptus (M.); Mindanao gum (Aust.); Komo, Kamarere (P. N.); Deglupta (Fi.) 

HABIT OF TREE: large tree; 
PHYSICAL PROPERTIES - ·Heartwood and Sapwood: distinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, - \Jeight: light, moderately heavy, - Shrankage: large, 
STRENGTH-CLASSES: medium, weak, 
SEASONING - Air drying rates: - Checking: - Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, \JORKING QUALITIES: easy, 
USES: House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Veneer, PlYwood, \Jood based panel, . 

Agricultural implement wood, Packing boxes, \Jood mould, Cooperage, Turnery wood, Tool handle, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, Papua New Guinea, Fiji, 
GRO\JTH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, ~ vestured pits present, 
- Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 

Vessel No.: 5-20/sq.rrrn, Vessel element mean length: 350-800um, - Tyloses: present;· 
FIBRES AND FIBRE TRACHElDS - pits: distinct bordered, - Mean length: 900-1600un, - \Jalt thickness: thin to thick, 
TRACIIEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, voslcentric, 
RAYS - \Jidth: 1-3 cells, - Numbers: >12/mm, - Ray tissues: homogeneous.uniseriate, homogeneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

,; , 

._--_.--.-._-_ .. _-----------------------------------------------------------------------------------------------------------------------------\ 

Local i ty of growth I No.ol trees I Moisture I Density g/cm3 I Bending strerigth I Modulus of I Maxinun· crushingstrength 
I tested I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

------------------------~---------------------------------~-----------------------.------------------------- -------.--------------------------

Malaysia . 1 98· : I 0.40 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

2.87 2.9 2710 

0.465 I· 50 67· I 7.5 8.9 24.7 36.7 

Shear paralel to grain MPa 
, R I T 

7.3 9.0 
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. I· R-Plane IT-plane 
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TRADE NAME: Kelat BOTANICAL NAME: Eugenia polyantha ~ight (Myrtaceae) 
LOCAL NAME: Obah (Sab.); Ubah (Sar.); Salam (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: . indistinct, - .Heartwood Color: brown, red, 

- Grain: straight to fairly interlocked, ~ Texture: fine, - ~eight: 

STRENGTH CLASSES: medium, weak, 
SEASONING - Air drying rates: - Checking: slight risk of. checking, ~ Deformation: 
NATURE DUARBILITY: moderately durable, ~RKING QUALITIES: easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, 

Agricultural implement wood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GROYTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosi~y: wood diffuse-porous, - Arra~gement:' in diffuse, 

- Odour: indistinct, 
moderately heavy, - Shrankage: 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple. to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: aliform, confluent, 
RAYS - interconnected (fused) rays, - \./idth: 1-3 cells, cOlllllonly 4-10 seriate, - Numbers: .>12/mm, 

Ray tissues: heterogeneous type 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
----------.------------------------------------_.----------------------.------------------.------------------------------.---------------_.---. . 
Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maxirrun crushingstrength 

tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa I MPa 
----------------_.------.--.-------------.------------------------------------------------------.---------------------------------_.---------. . . 

Indonesia I. 14.2 

Stress at limit I. Hardness N •. 
proportionality MPa 1 Side grain' 1 end grain 

0.768 94.4 95.2 

Shear paralel to grain MPa 
R 1 T 

5.7 6.5 6.3 7.2 

- f37 -
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11.37 10.911 42.0 43.8 

Resistance to splittiing N/cm 
R-Plane 1 T-plane 

'" , .... 
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TRADE NAME: Gelam BOTANICAL NAME: Melaleuca leucadendron L. (Myrtaceae) 
LOCAL NAME: Broad-Leaved-Tea-tree (P.N); Kayu puteh (In.); Niaouli(N.C.); Brown tra-tree, Paper bark(Aust.); Cajeput(U., S.); Smach chanlus(Cam.); Tea tree(P. N.); 

Tram (Viet.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: oblique, - Texture: very fine, - ~eight: moderately heavy, heavy, - Shrankage: small, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, ~ORKING QUALITIES: moderately difficult, 
USES: House building, Durable timber, Furniture, 

Food containers, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Burma, Malaysia, Indonesia, Papua New Guinea, China, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Vessel grouping: exc'tusively solitary, - Perforation plates: simple, '- Intervessel pits: alternate, - vestured pits p~esent, 
- 'Vessel-ray pitting: large, rounded, large, gash-like, - Mean T .0.: 100-200Lm, 
- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, - Vessel element mean length:'350-800Lm, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600Lm, - ~all thickness:' thin to thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: scanty, vasicentric, - Banded: 1-3 cells, 
RAYS - ~idth: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: heterogeneous uniseriate, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
------------------------------------------------------------_.-----------------------------.------------------------------.--------.-----.----• 
Locality of growth I No.oftrees I Moisture I Density g/cm3 I Bending strength I Modulus of I. Maxinx..rn crushingstrength 

I ',tested I content :1.1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

China 15 0.64 

Stress at limit Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proportionality MPa Si,de grain end grain R I , I R-Planc I I-plane 
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TRADE NAME: Lara BOTANICAL NAME: Metrosideros Petiolata K. et V. (Myrtaceae) 
LOCAL. NAME: Kaju Lara (In.) . 

• HABIT OF TREE: la'rge .tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distjnct, - Heartwood Color: purple, 

. - Grain: interlocked, - Texture: very fine, - Weight: very heavy, 
STRENGTH CLASSES: very strong, 
SEASONING - Air drying rates: - Checking: - Deformation: 
'NATURE DUARBILITY: very duarble, WORKING QUALITIES: difficult, 
USES: Hou.se building, Durable timber, ship and boat manufacturin.g, 

Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Indonesia, 
GRO\.ITH RINGS: indistinct or absent, 

- Odour: indistinct, 
- Shrankage: 

VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 
- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: alternate, extremely rare or absent, - vestured pits present, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Vessel with helical thickenings, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Mean length: 900-1600um, - Wall thickness: very thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS - Width: exclusively uniseriate, 1-3 cells, - Numbers: 4-12/mm,.>12/mm, - Ray tissues: heterogeneous uniseriate, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of tr~es I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
. I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

indonesia 16.9 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

. , 

1.355 138.1 154.8 I 

Shear paralel to grain MPa 
R I T 

11.96 12.65 
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17.06 17.041 79.22 94.3 

f Resistance to splittiing N/cm 
I R-Plane I . T-plane 
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TRADE NAME: Pelawan . BOTANICAL NAME: Tristania conferta R.Br. (Myrtaceae) 
LOCAL NAME: Selunsur (Sar.); Brush box (Aust.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: red, 

- Grain: straight to fairly interlocked, - Texture: fine, 
STRENGTH CLASSES: strong, 

- Odour: indistinct, 
- \.Ieight: heavy, - Shrankage: very l'arge, 

SEASONING - Air drying rates: - Checking: - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: low, \.IORKING QUALITIES: difficult, 
USES: House building, Durable timber, Ship and boat manufacturing, Vehicle, Sporting goods, 

Agricultural implement wood, 
GEOGRAPHIC DISTRIBUTION: Indonesia, 
GRO\.lTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: alt'ernate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: SO-.100lRll, 
- Vessel No.: S-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 3S0-BOOlRll, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600uo, - \.Iall thickness': thin to thiCk', 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, Paratracheal p.: scanty, 
RAYS - \.Iidth: exclusively uniseriate, - Nunbers: >12/mm, - Ray tissues: homogeneous uniscriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

vestured pits present,. 

localitY'of growth I No.of trees I Moisture I Density g/cm3 I Bendi~g strength I Modulus of I Maximum crushingstrength 
I tested I content xl Basic density I Air-dry density I MPa I elasticity GPa I MPa . 

Indonesia 67.6 :1 0.69 0.B44 72.2 125.6 I 12.16 16.751 35.5 69.4 
'. . -------------------------------------.---------- .. -----.-------------------------------------------------------------------------------------. . . 

Stress at limit . 'Hardness N. Shear paralel to grain MPa I Resistance to splittiing. N/cm 
proportionality MPa Side grain end grain R I T ·1 " R-Plane I' T-pla~e 

7.6 15.5 ·1 
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TRADE NAME: Kirung BOTANICAL NAME: Nyssa javanica (Bl.) ~ang (Nyssaceae) 
LOCAL NAME: Khueng khak, Khang khok (Th.); Kalay, Chilauni(lnd.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and sapwood: indistinct, - 'lIeartwood Color: white to grey, yellow, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: moderately heavy, - Shrankage: 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: .. ~ Deformation: sl ight risk of deformation, 
~RKING QUALITIES: easy, 

USES: House building, Interior finish, Furniture, Veneer, Plywood, 
Packing boxes, Food containers, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Burma, Thailand; Malaysia, China, India, 
GRaYTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: scalariform, - Intervessel pits: opposite, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: >800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - absent or extremely rare, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cel'ls, - multiseriate portiones) as wide as uniseriate, - Numbers: 4-12/mm, >12/mm, 

- Ray tissues: heterogeneous type I, heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth' I No.of trees I M~isture I Density: g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPo I MPa 

Indonesia 13.9 0.722 71.18 70.9 11.57 11.051 48.92 50.2 

Stress at limit I, 
,proportionality MPa I 

.R~sistance to spllttiing N/cm 
R-Plane T-plane 

Hardness N. 
,Side grain' I end grain 

Shear paralel to grain MPa 
R T 

I 6.76 7.25 7.4 8.0 
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TRADE NAME: Petaling BOTANICAL NAME: Ochanostachys amentacea Mast., (Olacaceae) 
LOCAL NAME: Tanggal (Sab.)i Petikal(Sar.)i Tumbung asu(ln.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight:·heavy, - Shrankage: small, comparatively·large, 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: 
NATURE DUARBILITY: durable, 

very slow, - Checking: slight risk of checking, 
AMENABILITY TO PRESERVATIVE TREATMENT: medium, low, 

USES: House building, Durable timber, Furniture, 
Packing boxes, Household appliance, 

GEOGRAPHIC DISTRIBUTION: Malaysia, 

Deformation: slight risk of deformation, 
~ORKING QUALITIES: moderately easy, 

GRO~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: scalariform, - Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.O.: 100-200um, 

- Vessel No.: 20-40/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to .minutely bordered pits, - Mean length: >1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Apor~,racheal p.: diffuse-in-aggregates, - 'Banded: 1-3 cells, 
RAYS interconnected (fused) rays, - ~idth: 1-3 cells, Numbers: >12/mm, 

Ray tissues: heterogeneous type I, 
MINERAL INCLUSIONS - Crysta~s: Prismatic c'rystals present, in axial parenchyma cells, - crystalliferous.cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximumcrushingstrength' 
I tested I conten't XI Bas~c density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 3 16.4 0.73 0.915 56.1 65.2 

._--------------------------------------_ .. _---------- ----------------------------~------------------------- --------.-------------------------. 
Stress at l imi t Hardness N. Shear paralel to grain MPa , I Resistance to splittiing N/cm 

proportionality MPa Side grain end grain R T I R-Plane IT-plane 
, . ----------------------------------------------------------------------------------------------.-----------------------------------------------

6,28 6.68 6360 6627 9.8 11.6 
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TRADE NAME: Tamayuan BOTANICAL NAME: Strombosia philippinensis (Baill:) Rolfe (Olacaceae) 
LOCAL NAME: Larag., Larak, tamanhuyan (Ph.) 

HABIT OF TREE: medium tree, large tree, 
PHYS I CAL PROPERTI ES - Heartwood and Sapwood: cl ear l y di s t i nct', - Heartwood Color: purple, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: very fine, - Weight: heavy, - Shrankage: 
STRENGTH CLASSES: strong, 
SEASONING - Air'drying rates: 
NATURE DUARBILITY: durable, 

- Checking: slight risk of checking, 
WORKING QUALITIES: moderately difficult, 

- Deformation: 

'USES: Hquse building, Durable timber, Textile timber,. 
Household appliance, Turnery wood, 

GEOGRAPHIC DISTRIBUTION: Philippines, 
GROYTH'RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: scalariform. - Inter.vessel pits: opposite-scalariform, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 50-100um, 
- Vessel No.: 40-100/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 

FIBRES AND FIBRE TRACH~IDS - Pits: simple to minutely bordered pits, . - Mean length: >1600um, - Wall thickness: very thick, 
AXIAL PARENCHYMA. - Aportracheal p.: diffuse, diffuse-in-aggregates, 
RAYS - Width: commonly 4-10 seriate, - Numbers: >12/mm, - Ray tissues: heterogeneous type I, heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth' No.of trees' Moisture' Density g/cm3 , Bending strength' Modulus of 'Maximum crushingstrength 
, tested 'content X, Basic density' Air-dry density' MPa , elasticity GPa I MPa 

Philippines 12 0.74 

Stress at limit " Hardness N. , 
proportionality MPa' Side grain,' end 'grain " 

16.8 14.5 1160 1056 1350 1229 , 

0.887 121 111 

Shear paralel to grain MPa 
R , T 

15.2 15.7 
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TRADE NAME: Kulim BOTANICAL NAME: Scorodocarpus borneensis Becc. (Olacaceae) 
: ". • ~. ,', J'. 

LOCAL NAME: Bawang hutan (Br, M., Sab., Sar.); ungsunah (Sar.); Bawan, Kasino, madudu, Sinduk (In.) 

HABIT OF TREE: large tree, 
. :':! .. I 

PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, Heartwood Color: red, purple, with streaks, Odour:'distinct, 
.••••• ! 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: 'heavy, - Shrankage: small, 
STRENGTH CLASSES: strong, medium, 

.','." .. ', .. 
.. '.:' SEASONING - Air drying rates: moderately fast, - ,Checking: slight risk of checking, - Deformation: 

IIATURE DUARBIlITY: durable, RESISTANCE TO TERMITES: moderately, AMENABILITY TO PRESERVATIVE TREATMENT:'mediun," I,JORKING QUALITIES:: moderat~lly 'di:ff(cul't;' ::" 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, 

GEOGRAPHIC DISTRIBUTION: Brunei, Malaysia, Indonesia, 
GRO~TH RINGS: indistinct or absent, 

" ' 

~~ ..•.. , j .~. ; :'\ .( •. 'j :.:' .~.: 

.. .~ ;. . . . " '.' : : . .~..: ,1:: . 

VESSELS/PORES Porosity: wood diffuse-porous, Arrangement: in diagonal and/or radial pattern, in diffuse, 
. I.,' ••.• p ." :,' ' •• ! 

Perforation plates: s'irrple, scalariform, - Intervessel pits: opposite, opposite-scalariform, 
Vessel-ray pitting: large, rounded, - Mean T.D.: 100-200um, 
Vessel No.: 5-20/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 

FIBRES AND FIBRE'TRACHEIDS - Pits: sirrple to,minutely bordered pits, - Fibres with helical thickening, - Mean length: >1600un, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, 

- ~all thickness: 'very 'thiCk.; :" 

RAYS interconnected (fused) rays, - ~idth: 1-3 cells, - multiseriate portiones) as wide as uniseriate, - NuOOers: >12/mm, 
'Ray tissues: heterogeneous type I, heterogeneous type 11, , " 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

--------.-------------------------------------------------------------------------------------------------------------------------------------, ; 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content Xl Basic density I Air-dry density I 'MPa ' I elasticity GPa I " MPa 

Malaysia 4 , 15.8 0.66 0.815 107 115 14.9 14.7 I 57.0 64.5 

Stress at l imi t I : Hardness N. Shear paralel to grain', MPa' 'I Resistance to splittiing N/cm , .' 

proportionality MPa 1 Side'grain end grain R 1 T 1 R-Plane ',I " T'~plane 
" ----------------------------------------------------------------------------------------------------------------------------------------------

5,; 10 5.28 6100 6246 10.3 11.9 46 67 
----------------------------------~------------------- --------------------------------------------------.-------------------------------------
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,( .. 
~RADE NAME: Sawa luka BOTANICAL NAME: Heliciopsis montana Sleum (Proteaceae) 
LOCAL NAME: 

HABIT OF 'TREE: medium tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and S,apwood: clearly distinc,t, distinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: strai~ht, Oblique, ~ Texture: coarse, - Yeight: light, - Shrankage: 
• STRENGTH CLASSES: weak, 

SEASONING - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: slight risk of checking, 
YORKING QUALITIES: easy, 

USES: House building, Interior finish, Furniture, Veneer, 

GEOGRAPHIC DISTRIBUTION: Malaysia, 
GR~TH RINGS: indistinct or absent; 

Deformation: 

VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in tangential, 
Perforation plates: simple, scalariform, - Intervessel pits: alternate, 

- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel No.: 5-20/sq.mm" - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderat'elY distinct bordered, Mean length: >1600um, - Yall thickness: thin to thick, 
AXIAL PARENCHYMA - B~nded: 1-3 cells, >3 cells, 
RAYS - rays of two distinct sizes, - ~idth: commonly >10 seriate, - Numbers: <4/mm, 

Ray tissues: heterogeneous type Ill, - Sheath cells present, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I 'tested I content r.1 Basic density I Air-dry density I 'MPa I elasticity GPa I MPa 

-----------------~.---------------------------------------------------------------~-----------------------------------------------------------
I' I" ' 

Stress at lImit Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 
R I T 
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Resistance to splittiing N/cm 
R-Plane IT-plane 



TRADE NAME: Blakat 
LOCAL NAME: 

BOTANICAL NAME: Ziziphus talanai (Blornco) Merr.(Rhamnaceae) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and .~apwood: distinct, 

- Grain: straight, 
STRENGTH CLASSES: medium, 

- Texture: fine, 
Heartwood Color: brown, red, 
-.~eight: moderately heavy, 

SEASONING - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: - Deformation: 
~RKING QUALITIES: easy, 

USES: House building, Furniture, Veneer, Plywood, Sporting goods, 

GEOGRAPHIC DISTRIBUTION: Philippines, 
GRO~TH RINGS: moderately.distinct, indistinct or absent, 
VESSELS/PORES - Poros i ty-: wood di ffuse-porous, - Arrangement: in di ffuse, 

- Perforation plates: simp'le, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100~200um, 

- Vessel No.: 5~20/sq.mm, - Vessel element mean length: 35D-800um, 

Odour: indistinct, 
- Shrankage: 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - \.lall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: aliform, confluent, - Banded: 1-3 cells, >3 cells, 
RAYS - \.lidth: exclusively uniseriate, - Numbers: >12/mm, - Ray tissues: heterogeneous uniseriate, 
Ml!IERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial piJrenchymiJ cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

--------------------------------------~-------------------------------------------------~------------------- -----------.--.-------------------

LocalitY"'of growth I No.of tr;ees I·Moistur~ I Density g/cm3 I 'Bending strength I Modulus of I MaxillUll crushingstrength. 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPs' 

Phi l ippincs 12 0.56 0.659 104 95.3 11.8 10.9 I 49.5 45.7 
----------------------------~------------------------- ------------------.-----.----------.--.----.-------.-.----------------------------------

Stress at limit I. :- .• Hardness N. Shear paralel to grain MPa I Resistance to splitt;;ng N/cm 

proportionality MPa I end grain R I T '.1 R-Plane 'I, T-plane 
----------------------------~~-----------~--~--------- ---------------------.------------------------------------------------------------------

8.89· . 7.69 5610 5105 7660 .6971 , 12.9 '13.3 
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,TRADE NAHE: Delek BOTANICAL NAHE: Anisophyllea'griffithii Oliv. (Rhizophoraceae) 
LOCAL NAHE: delek tembaga, Hampas kadah (H.); Mertama (Sar.) 
,. 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: straight, - Texture: medium, coarse, - \.Jeight: heavy, 
STRENGTH CLASSES: 'rOedium, 
SEASONING - Ai~ drying rates: moderately slow, - Checking: slight risk of checking, 
~ATURE DUARBllITY: moderately durab(e, AHENABILlTY TO PRESERVATIVE TREATMENT: low, 
USES: Interior finish, Furniture, Veneer, 

Household appliance, Tool handle, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GRO'WIH RINGS: indistinct or absent, 
VESSELS(PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Shrankage: very large, 

- Deformation: 
\.IORKING QUALITIES: moderately difficult, 

- Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
- Vessel-ray pitting: similar to intervessel 'pits, - Mean T.D.: >200, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: >800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, ,-' Mean length: >1600um, - \.Jall thickness: very thick, 
AXIAL PARENCHYMA -,Aportracheal p.: diffuse, - paratracheal p.: aliform, - Banded: >3 cells, 
RAYS - rays of two distinct sizes, '- l,Iidth: cOlllllOnly 4-10.,seriate, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, , " , 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma ,cells, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

------------------------~~--------~--~------------------------------------------------------~----~---------- -----------------------.--.---.---

Locality of growth I No.of'trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 58 0.75 0.895 79 82.3 16.90 16.451 42.8 46.5 
-----------------~------------------------------------ ----------------------.--.------.---.---------------------------------------------------

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing, N/cm 
proportionality MPa' Side grain' I end grain R ' I T R-Plane T-plane 

8.9 10.1 

-~---------------------------------------------------- -------------------------------------"--------------- .. ---------------------------.------
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TRADE NAME: Bakau BOTANICAL NAME: Bruguiera gymnorrhiza Lam. (Rhizophoraceae) 
LOCAL NAME: Burma mangrove (Bur.); Tumu merah (M.); Busaing, Pototan (Ph.); Pasak, Pang kahua sum (Th.); Mangrov (P.N.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: red, - Odour: indistinct, 

- Grain: straight, oblique, - Texture: medium, coarse, - ~eight: heavy, - Shrankage: very large, 
STRENGTH CLASSES: strong, ~ 

SEASONING - Air drying rates: moderately slow, - Checking: - Deformation: 
NATURE DUARBILITY: moderately durable, AMENABILITY TO PRESERVATIVE TREATMENT: good, 
USES: House building, Durable timber, 

Household appliance, Tool handle, Fuel; Pulpwood, 
GEOGRAPHIC DISTR~BUTION: Malaysia, Indonesia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: scalariform, - Intervessel pits: scalariform, 

~RKING QUALITIES: moderately difficult, 

Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: SO-'100lJ11, 
Vessel No.: 20-40/sq.nm,·' '.- - Vessel element mean length: >800lJ11, -: Tyloses: present, 

FIBRES AND F.IBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: present, - Mean length: '>1600um, 
AXIAL PARENCHYMA: Paratracheal p.: scanty, 

- Wa II th i ckness: very th i'ck, 

RAYS ~idth: comnonly 4-10 seriate, Nunbers: 4-12/nm, Ray tissues: heterogeneous type 11, heterogeneo,us type Ill, .' : ',:' .. :. 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
__ ._w ____ . __________________________ • ___ . _____________ - ______________________ . ______ . _____ . __________ • ___ • _____________ • ______ • ____________ • __ 

. \ 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I M~ulus of 1 Maximum crushingstrength 
tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa'l 'MPa 

Stress at limit I Hardness N. Shear paralel to grain MPa I Resistance to splittiing N/cm 
proport i ona li ty MPa I. Side grain end grain R I T . I R-Plane IT-plane 
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TRADE NAME: Meransi BOTANICAL NAME: Carallia brachiata (Lour.) Merr. (Rhizophoraceae) 
LOCAL NAME: Putat hutan(Sab.); Ringgit darach, Bara(In.); Kerokas, Payau(Br.); Bakauan gubat(Ph.); Chiangprar(Th.); Rabong(Sar.); Carallia wood(Ind.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct,".: - Heartwood Color: yellow, brown, 

~ Grain: straight, ool ique, - Texture: coarse, .- \leight: heavy, 
STRENGTH CLASSES: strong, medium, 

- Odour: indistinct, 
Shrankage: very large, 

SEASONING -' Air drying rates: moderatelY' slow, - Checking: sl ight.risk of checking, Deformation: slight risk of deformation, 
NATURE DUARBILITY: moderately durable, IJORKING QUALITIES:. moderately easy, . 
USES: House building, Interior finish, Durable tirreer, Furniture, Veneer, 

GEOGRAPHIC DIST"RIBUTlON: Thai land, Malaysia, Phi l ippines, Indonesia, China, llndia, Sri Lanka, 
GROI,ITH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vesturedpits present, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean LD.: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct borde~ed, - Mean length: >1600um, - \lall thickness: .very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse," -Paratracheal p.: aliform, confluent, - Banded: 1-3 cells, 
RAYS - rays of two distinct sizes, - \lidth: cOlTl1lOnly >10 seriate, - Numbers: 4-12/mm, >12/mm, 

- Ray tissues: heterogeneous type I, heterogeneous type 11, - Sheath cells present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of·growth I No.of trees I Moisture I D:ensity g/cm3 I Bending strength I Modulus of I Maxinun crushingstrength 
tested I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

China I 0.74 0:8.7 124.5 16.82 65.6 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa Side grain' end grain R T R-Plane T-plane 

I 
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TRADE »AME: Keruntum BOTA»ICAL »AME: Combretocarpus rotundatus Dans. (Rhizophoraceae) 
LOCAL »AME: Perepat paya'(Sab.); Perepat darat (In.) 

IIABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, indistinct, - Heartwood Color: brown, red, - Odour: 

- Grain: straight, oblique, - Texture: medium, coarse, - ~eight: moderately heavy, heavy, - Shrankage: small, comparatively large" 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, moderately durable, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~RKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Plywood, 

Agricultural implement wo~, Fuel, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES - Poros i ty: wood di ffuse-porous, -' Arrangement: in di ffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: extremely rare or absent, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean LD.: >200, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-BOOum, - Tyloses: present, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Banded: 1-3 cells, >3 cells, 
RAYS aggregate rays common, rays of two distinct sizes, - ~idth: commonly 4-10 seriate, - Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type 11, - Sheath cells present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I »o.of trees I Moisture I Density'g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content Xl Basic density I Air-dry density I MPa I elasticity GPa I MPa 

, 15 O.Bl 103 107.3 I 14.1 13.69 1 50 54.3 
------------------------------------------------------ ---------------------------------,--------------~----- -----------------_._----------------

Stress at limit Hardness ». 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 

R I T 

Resistance to splittiing »/cm 
R-Plane 1 'T-plane 

-----------------------------------------~-ft---------- ----------------------------------------------------------------------------------------

.t'! .. ,'. 9.0 10.2 
" ----------------------------------------------------------------------------------------------------------------------------------------------
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TRADE NAME: Bakau BOTANICAL NAME: Rhhophora mucronata Poir. (Rhizop/1oraceae) 
LOCAL NAME: Bakau kurap' (Sab. Br. Sar.)i Dang (Viet.)i Kong k'ang (Cam.); opejo (In.)i Bakauan babae (Ph.); Lenggayong (Sar:); MangroVe(P'~ N.)' 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct",.· .. - Heartwood Color: .yellow, 

- Grain: straIght, - T.exture:. fine, .' I-Ieight: very heavy, 
STRENGTH CLASSES: very strong, 

brown, Odour: indistinct,' 
Shrankage: c.omparatively large; .' 

~EASONING - Air drying rates: -' Checking: slight risk of checking, - Deformation: slight risk of deformation, 
~ATURE DUARBILITY: moderately durable, I-IORKING QUALITIES: moderately difficult, 
USES: House building, Durable.timber, 

Household appliance, Tool handle, Fuel, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, .Cambodia, Malaysia, Philippines, Indonesia; Papua New Guinea, 

. GRQI.ITH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse,· 

Perforation plates: scalariform, ~ Intervessel pits: scalariform, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 50-100um, 
Vessel No.: 5-20/sq.rrm, - Vessel element' mean length: 350-80Dum, -Tyloses: present, 

•• •• 1. 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely:.bordered pits, Mean length: 9DO-1600um, - \Jall thickness: very th!ck, 
AXIAL PARENCHYMA - Paratrachea l p.: scanty, .. , 
RAYS - I-lidth: coornonly 4-10 seriate, Numbers: 4-12/rrm,' Ray tissues: heterogeneous rrultiseriate,' heterogeneous type Ill, 
MINERAL INCLUSIONS - Cry~tals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content .Xl Basic density I Air-dry density I . MPa I elasticity GPa I Mp'a 

Stress at lImit Hardness N. 
proportionality MPa. . side'grain end grain 

Shear.paralel to grain MPa 
R T 

Resistance to splittiing N/cm' 
R-Plane . IT-plane 

'.' 

-~--~:----------------------------~----------~--------------~--------------------------------------------------------------------~------------

-----------------------------------------------.-----------------------------------------------------------,-------------.------------.--------
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TRADE NAME: Malas BOTANICAL NAME: Parastemon urophyllus A. Dc. (Rosaceae) 
LOCAL NAME: Ngilas (M.); Tampaluan, Mendailas (Sab.); Bebuan, mangilas, Kaju malas (In.); Sempalawan (Br.) . . ; 
HABIT OF TREE: mediLKll tree, large tree, . , . 

- Heartwood Color: red, purple, - Odour': indistinct, PHYSICAL PROPERTIES - Heartwood and sapw~Od: clearly distinct, 
- Grain: straight to fairly interlocked, - Texture: fine, -·\.Ieight:· very heavy, - Sh'rankage: cOll'paratively large,' 

STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: moderately slow, - Checking: - Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, \.IORKING QUALITIES: very difficult, • t '. '. ~; ,-

USES: House building, Durable timber, Ship and boat manufa~turing, Sporting goods, 
. Agricultural implement wood, 

GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GRO\.lTH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Vessel grouping: exclusively solitary, - Perforation plates: Intervessel~pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, .. - Mean LD.: 1DD-200um', 
- Vessel No.: <5/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, . - Mean length: >1600um, ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse-in-aggregates, - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, - \.Iidth: 1-3 cells" Nt.rnbers: 4-12/mm, 

Ray tissues: heterogeneous type Ill, 
MINERAL INCLUSIONS - Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTI£S 
---_._--.------------------------------------------------------------------.-----.------------------------------------------------------------• . • I 

Local ity of growth 1 No.of trees 1 Moisture 1 'Density g/cm3. 1 Bending strength 1 Modulus of 1 Maxinun crushingstrength 
-~iested 1 content ."1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa I Mpa 

-----------------------------------------~~-------------------------------------------------------------~------------~------------------------
Malaysia 3 . 18.2 0.84 1.075 130 153 21.1 21.5 1 67_0 84.5 

-----------------------------------------------------------.----------------------------------------------------------------------------------. ,. .' " . 

Stress at limit 1 Hardness N. Shear paralel to grain MPa . 1 Resistance to splittiing N/cm 
proport i ona l i ty MPa. I· Side grain end grain' . R I T I R-Plane IT-plane 

. . . -----_._--------------------------------------------------------------------------------------------------------------------------------------
1 '12240 13415 16.1 20.0 1 44 66 
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TRADE NAME: Merbatu BOTANICAL NAME: Parinari corymbosum Miq. (Rosaceae) 
LOCAL NAME: Bankawang (Sab.); Liusin (ph.); Bone, Donge, Joesoekadoja, Kalake, Kolasa (In.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL 'PROPERTIES - Heartwood and Sapwood: Heartwood Co(or: brown, red, - Odour: indistinct, 

. - Grain: straIght, ,oblique, - Texture: medium, - ~eight: very heavy, - Shrankage: very large, 
STRENGTH CLASSES: very strong, 
SEASONING - Air drying rates: moderately fast, - Checking: slight risk of checking, 
NATURE DUARBILITY: moderately durable, AMENABILITY TO PRESERVATIVE TREATMENT: good, 
USES: House building, Durable timber, 

- Deformation: slight risk of deformation, 
~ORKING QUALITIES: difficult, 

;"' 
Fuel, 

GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES : Por~sity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: >BOOum, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Banded: 1-3 cells, 
RAYS- ~idth: exclusively uniseriate, 1-3 cells, - Nunbers:. >.12/mm, - Ray tissues: heterogeneous uniseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxilTUTl crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Phil ippines 3 12 0.79 

';1 Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

1.000 155 142 

Shear paralel to grain MPa 
R I T 

20.B 19.3 I 80.0 T3.9 

Resistance to splittiing N/cm 
R-Plane IT-plane 

-----------.---------------------------------~---------~---------------------------------------------------- ---------------.--.-------.--.--.-, ' 

15.7 11900 10B29 13000 11830 I . 14.2 14.7 
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TRADE NAME: Xoan-dao BOTANICAL NAME: Pygeum arboreum Engl. (Rosaceae) 
LOCAL NAME: Xuan-dao (Viet.) 

HABIT OF TREE: medium tree, large tree, 
PHYSICAL,PROPERTIES - Heartwood and Sapwood: - Heartwood Color: brown, red, - 'Odour: indistinct, 

- Grain: oblique, straight to fairly interlocked, - Texture: fine, - ~eight: light, moderately heavy; - Shrankage: large, , 
STRENGTH CLASSES: medium, weak, 
SEASONING - Air drying"rates: 
NATURE DUARBILITY: non-durable, 

- Checking: - Deformation: 
~ORKING QUALITIES: easy" 

USES: House building, Interior finish, Furniture, Plywood, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.:.5-20/sq.mm" - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Septate fibres: comnon, - Mean length: 900-1600um, - ~all thickness: th'in to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, dif~use-in-aggregates, - Paratracheal p.: scanty, vasicentric, 
RAYS - ~idth: commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous'type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendi~g strength I Modulus of I Maximum crushingstrength 
I tested I content,!(1 Basic density I Air~dry density I MPa I elasticity GPa I' MPa 

(ndo-china 12 

Stress at I imi t Hardness N. 
proportionality MPa Side grain end grain 

0.435 63.9 63.9 

Shear paralel 'to grain MPa 

R I T 

- 154 -

43.1 39.8 

Resistance to splittiing N/cm 
R-Plane IT-plane, 

.··!· . .'i.,··· .. 
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TRADE NAME: Kwao , BOTANICAL NAME: Adina cordifolia Hook. f. (Rubiaceae) 
LOCAL NAME: Gao,vang (Viet.); Haldu (In. Th.); Hnaw (Bur.); Kvao (Cam.); kolon (S.l.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - 'Heartwood Color: yellow, brown, - Odour: indistinct, 
~ - Grain: stra'ight to fairly interlocked, -' Texture: very fine, - W'eight: moderately heavy, heavy, - Shrankage: large, 

STRENGTH CLASSES: strong, medium, 
- Deformation: slight risk of deformation, SEASONING - Air drying rates: - Checking: slight risk of'checking, 

NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, W'ORKING QUALITIES: moderately easy, 
\ USES: House building, Ship and boat manufacturing, Furniture, Veneer, Plywood, Sporting goods, Musical instruments, 

Food containers, Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION': Vietnam, Laos, Cambodia, Burma, Thai land, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Vessel grouping:' exclusively solitary, - Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intcrvesscl pits, - Mean T.D.: 50-100um, 
- Vessel No.: 40-100/sq.mm, - Vessel element mean length: >800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, ,- Mean length: 900-1600um, - \.Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal 'p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - interconnected (fused) rays, - W'idth: 1-3 cells, - Numbers: >12/mm, 

- Ray tissues: heterogeneous type I, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth / No.of trees / Moisture / Density g/cm3 / Bending strength 1 Modulus of 1 Maximum crushingstrcngth 
tested / content r./ Basic density / Air-dry density / MPa I elasticity GPa I MPa 

Malaysia /" , 14.6 

Stress ,at limit 1 Hardness N. 
proportional ity MPa ,I ,Side grain end' grain 

0.758 83.9 86.0 

Shear paralel to grain MPa 
R 1 T 

8.5 9.5 
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9.215 8.9 41.47 44.2 

Resistance to splittiing N/cm 
R-Plane 1 T-plane 
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TRADE NAME: Kadam BOTANICAL NAME: Antho'cepha lus ch i nens i sRi ch 'of \.Ja lp (Rubi aceae) 
LOCAL NAME: Laran(M.); ~ao(Viet.); Kelampajan(In.); Kaatoan bankal(Ph.); Sempayang(Sar.); Ludai(Sab.); Mao-Lettanshe(Bu~.); Entipong(Br.) Thkeou(Cam.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, 

- Grain: straight, .. -' Texture: fine, 
STRENGTH CLASSES: weak, 

- Heartwood Color: white to grey, yellow, Odour: indistinct, 
- \.Jeight: light, - Shrankage: very small, 

SEASONING - Air drying rates: moderately 'fast, - Checking: no risk of checking, - Deformation: no risk of deformation, -
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: good, \.JORKING QUALITIES: easy, 
USES: Interior finish, Furniture, Veneer, Plywood, 

Food containers,' \.Jood mould, Household appliance, Pencils, Pulpwood, Disposable chopsticks etc., 
GEOGRAPHIC DISTRIBUTION: Vietnam, Laos, Cambodia, Burma, Thailand, Malaysia, Philippines, Indonesia, China, India, Sri Lanka, Nepal, 
GRO\.JTH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffUse, 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
Vessel-ray pitting: simi lar to intervessel pits" - Mean T .0.: 100-200um, 

- Vessel No.: <5/sq.mm, 5-20/sq.mm, - Vessel element mean length: >800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, , - Mean length: >1600um, - \.Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportrachea 1 p.: di ffuse, di ffuse- in-aggregates, - Para trachea 1 'p.: scanty, 
RAYS - interconnected (fused) rays, - \.Jidth: '-3 cells, - multiseriate portion(s) as wide as uniseriate, - Numbers: >12/mm, 

Ray tissues: heterogeneous type I, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

LOC<ll ity of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
tested I content :q Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Philippines 3 12 0.34 0.398 53.6 53.6 5.86, 5.04 I 24.5 22.6 
---------.-------------------------------~------------ ----------------.-._-----------------------.----------------------.------------.-._-----

Stress at limit I, 
proportionality MPa 1 

3.,96 3.43 

Hardness N. -I 

1 Side grain end grain 

2140 1947 3330 3030 1 

Shear paralel to grain MPa 1 Resistance to spl'ittiing N/cm 
R 1 T , 1 R-Plane, 1 T-plane 

6.24 6.45 
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TRADE NAME: Kuthan BOTANICAL NAME: Hymenodictyon excelsum ~all. (Rubiaceae) 
LOCAL NAME: Ooloke, Ulok (Th.); Tai-nghe (Viet.); Aligango (Ph.); medang keladi (M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: white to grey, yellow, - Odour: indistinct, 

- Grain: straight, - Texture: medium, - ~eight: light, - Shrankage: 
STRENGTH CLASSES: weak, 
SEASONING - Air.drying rates: - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~ORKING QUALITIES: easy, 

·USES: Furniture, ~ood based panel, 
Cooperage, Matches, 

GEOGRAPHIC DISTRIBUTION: ·Burma, Thai land, Malaysia, Phi l ippines, China, Indib, 
GR~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, Arrangement: in diffuse, 

- Perforation plates: simple, - ·Intervessel pits: alternate, - vestured pits present, 
Vessel~ray pit~ing: similar to intervessel pits, - Mean T.D.: >200,· 
Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: present, - Mean length: 900-1600um, - ~all thickness: thin to thick·, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS - ~idth: 1-3 cells, - multiseriate porti.on(s) as wide as uniseriate, - Nunbers: >12/mm, 

- Ra'y tissues:. heterogeneous type I, heterogeneous type I I, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
.-.--.-.----------------------.------.---------.-.---- -----~------------------------------------------------ -----------------.----.-.-.--.----

Locality of growth 1 No.of trees I ·Moisture 1 Density g/cm3 1 Bending strength i Modulus of 1 Maximum crushingstren~th 
tested I content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa I·· MPa 

Stress at l·imit .. Hardness N. Shear paralel to grain MPa 1 Resistance to splittiing N/cm 
proportionality MPa ,Side grain end grain R 1 T . I R-Plane T-plane 

1 
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TRADE NAME: Binga BOTANICAL NAME: Mitragyna rot'undifolia (Roxb.) o. Kuntze (Rubiaceae) 
LOCAL NAME: Mimbog (Ph.); Kutum (M.) 

HABIT OF TREE: medium tree; 
PHYSICAL PROPERTIES - ·Heartwood and Sapwood: - Heartwood Color: .white to grey, yellow, - Odour: indistinct, 

- Grain: straight to._fairly interlocked, - Texture: fine, - IJeight: moderately heavy, - Shrankage: very large, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checking: - Deformation: 
tlATURE DUARBILlTY: I,JORKING QUALITIES: easy, 
USES: House building, Interior finish, Textile timber, 

Household appliance, 
GEOGRAPHIC DISTRIBUTION: Burma, Philippines, India, 
GROWTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, - vestu\ed pits present, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 350-800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - \Jall thickness: thin to thi~k, 
AXIAL PARENCHYMA .- Aportracheal p.: diffuse, diffuse-in-aggregates, 
RAYS - interconnected (fused) rays, - \Jidth: commonly 4-10 seriate, 

Ray tissues: heterogeneous type. 11, 

- Paratracheal p.: scanty, . Banded: 1-3 cells, 
- Nunbers: 4-12/mm, >12/mm,' 

- TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

-------;~~--~----------------------------------------- ---------------------------------r-------------------- --------~-------------------------
Loca li ti of growth I No . .of trees I Moi sture I . Dens i ty g/cm3 I Bendi ng strength I Modulus of I Maxinun crush i ngstrength 

I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I' . MPa 
------------------------~~---------------------------- ---------------.----------------.--------------------------------.----------------------

India 12.8. I 0.753 96.8 92.0 11.06 10.381 51.9 50.2 
________ · _________________________________ ~~~r-------- -------------------------------~---------------------- ------.--------------------- ______ _ 

Stress ot limit . I Hardness N. Shear paralel to grain MPa I Resistance to spllttling N/cm 
proportionality MPa I Side grain end grain R I T . I R-Plane I .T-plane 

10.0 10.6 
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TRADE NAME: Malabira bukit BOTANICAL NAME: Mussaendopsis becariana Baill. (Rubiaceae) 
LOCAL NAME: Mempedal babi (M.); Kaju patin, Selumar (In.). 

HABIT OF TREE: medium tree,. 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: yellow, - Odour: 

- Grain: straight, oblique, - Texture: fine, - Weight: heavy, very heavy, - Shrankage: very large, 
STRENGTH CLASSES: very. strong, strong, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: no, WORKING QUALITIES: moderately difficult, 
USES: House bui lding, Durable timber, 

Agricultural i~lement wood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood'diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: 'simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.nm, - Vessel element mean length: >800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Septate fibres: present, - Mean length:.>1600um, - Wall thickness: thin to thick, very thick, 
AXIAL PARENCHYMA - Paratracheal p.: . scanty,. 
RAYS - interconnected (fused) rays, .:' Width: - 'Nunbers: 4-12/nm, >12/nm, 

- Ray tissues: heterogeneous type' I, heterogeneous type I I, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No~of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maxinun crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

, . 
. --.-------------------.----------------------------------------------------------------------------------------------------------------------

Indonesia 1.093 127.9 17.26 17.03/ 70.7 81.1 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proport i ono l i ty' MPa 'Side grain.1 end grain R I T R-Plane T-plane 
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TRADE HAME: Bangkal BOTAHICAL HAHE: Hauclea orientalis L. (Rubiaceae) 
LOCAL HAME: Bengkal, Gempol (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and SapwoOd:' indistinct, - Heartwood Color: yellow, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: moderately heavy, 
STREHGTH CLASSES: medium, 
SEASOHIHG - Air drying rates: - Checking: no risk of checking, - Deformation: slight risk of deformation, 
HATURE OUARBILITY: moderatEily durable, W'ORKIHG QUALITIES: easy, 
USES: House building, Fu~riiture, 

Carvinge, 
GEOGRAPHIC OISTRIBUTIOH: Philippines, Indonesia, China, 
GR~TH RIHGS: moderately distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: simple, - Intervessel pits:, alternate, - vesturedpits present, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.O.: 100-200um, 

Vessel Ho.: 5-20/sq.mm, Vessel element mean length: >800um, 

- Shrankage: 

FIBRES AHD FIBRE TRACHEIDS - Pits: distiri'ct bordered, - Mean length: >1600um, - ~all thickness: thin to thick,. 
AXIAL PAREHCHYMA - Aportrachea l p.: di ffuse', di ffuse- in-aggregates, 
RAYS interconnected (fused) rays, - ~idth: 1-3 cells, multiseriate portion(s) as wide as uniseriate, Numbers:,>12/mm, 

- Ray tissues: heterogeneous type I, 

TABLE OF PHYSICAL AHD MECHANICAL PROPERTIES 

: .. .... : .. 
::.' .• ".1 ~ :" :~: :'1 • 

. i· ... ·;(.·· ":.,", \', 

• j ';' ,:, - :' .• :. :-,:" .'."~.', • 

,': .... '-.::.,;1; .... ·."1· . ':,', ':,. 

" .. tL:" ~i.··" r jl~"';·~'.'," 
• :.;: •• :-' ',. ~ • • • ,.~ • •. I ' •• , .•.•••••. ~: 

1 •. 1, "';. 

. ~ f 

.:. 'i" 

.-------------.------------------------------------------------------------------------"------------------------------------.----------------_. 
Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxillUll crushingstrength· ,j ,!" :", ,. ,.',:" .... ~.1 

tested I content XI Basic density 1 Air-dry density I MPa 1 elasticity GPa 1 MPa '"',, 

,.1. of ::.: .•.. ,'j ... 

Stress at limit '1 Hardness N. Shear paralel to grain MPa 1 Resistance to splittiing N/cm ." ;.: .. ' '." . 

proportionality MPa 1 Side gra,in end grain R 1 T . 1 R-Plane: IT-plane 

-------------------------~~~-------------------------- -------------------.------------------.---.----------- ------------------~---------------

-----------------------------------------------------.--------------_.-------------------------------------- -------------~--------------------
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TRADE NAME: Sampang BOTANICAL NAME: Euodia glabra Bl. (Rutaceae) 
LOCAL NAME: Pepauh (M.) 

HABIT OF TREE: small tree, medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: white to grey, yellow, 

- Grain: str~ight to fairly interlocked, - Texture: fine, - Weight: very light, 
STRENGTH CLASSES: weak, 

- Odour: indistinct, 
- Shrankage: small, 

SEASONING - Air drying rates: moderately fast, - Checking: no r.isk of checking, - Deformation: no risk of deformation, 
N~TURE DUARBILITY: non-durable, WORKING QUALITIES: easy, 
USES: Interior finish, Plywood, 

Packing boxes, Wood mould, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GRO\.ITH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, Gums and other 

FfBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, 
AXIAL PARENCHYMA - Paratracheal p.: al iform, confluent, - Banded: 1-3 cells, >3 cells, 
RAYS - interconnect'ed (fused) r.ays, . - \.lidth: 1-3 cells, - Nuroers: 4-12/mm, 

- Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Silica: present in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

deposits, 
- \.lall thickness: very thin, 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content %1'Basic density I Air-dry density I MPs I elasticity GPa I MPa 

Stress at limit Hardness N. Shear paralel to grain MPs Resistance to splittiing N/cm 
proportionality MPa Side grain end grain R T R-Plane T-plane 
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TRADE NAHl:': k·antu Duri BOTANICAL NAME: Zanthoxlun rhetsa Dc. (Rutaceae) 
LOCAL NAME: Chenkring (M.); Kaju tanah (In.); Kaitana (Ph.); Juninina, Rhetsa (Ind.) 

HABIT OF TREE: small tree; medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, Odour: indistinct, 

- Grain: straight, wavy, - Texture: fine, - ~eight: very light, - Shrankage: comparatively large, 
11';": 

STRENGTH CLASSES: very weak, 
SEASONING - Air drying rates: - Checking: no risk of checking, 

~ORKING QUALITIES: easy, 
- Deformation: no risk of deformation, 

NATURE DUARBILITY: durable, 
USES: Furniture, 

Packing boxes, Novelties, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, India, . 
GRO~TH RINGS: distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

Vessel No.: 5-20/sq.mm, - Vessel element mean length: 
FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: - ~all thickness: very thin, 
AXIAL· PARENCHYMA - Aportracheal p.: terminal, Paratracheal p.: scanty, 
RAYS - ~idth: commonly 4-10 seriate, - Numbers: <4/mm, - Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
.------~~~~-~~------------~--------------------------- --------------------------------;-------------------------------------.-----------------
Locality"of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxillUTl crushingstrength " 

I tested I content XI Basic density I Air-dry density I MPa I etasticity GPa I MPa 
. . ------------------._----------------------------------------------------------------------------.--------------------------------------.------

Philippines 

Stress at limit 
proportionality MPa 

3.15 2.72 

12 0.33 

ifa'rdness N. . I 
I Side grain end grain 

1680 1529 2670 2430 I 

(:. 

0.387 58.2 

Shear paralel to grain 

R I 

5.43 5.62· 
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MPa 
T 

8.05 

I 
.' I 

6.93 I 28.7 26.5 

Res i stance to spl i tti ing N/cm' 
R-Plane IT-plane 

" 
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TRADE NAME: Del insem BOTANICAL NAME:. Homal ium foetidun Benth. (Samydaceae) -, ',' 

LOCAL'NAME: Aranga (Ph.); Hia, Hija, Gia (In.); Malas (P. N.); Telor Buaya(M.) " .,1 

HABIT OF TREE: ~arge tree, 
PHYSICAL PROPERTIES - Heartwood a~ Sapwood: indistinct, Heartwood Color: brown, r~, - Odour: indistinct, 

: .. ~. 

:: . "". 

- Grain: straight to fairly interlocked, - !exture: fine, - ~eight: heavy, - Shrankage: very small, 
STRENGTH CLASSES: strong, mediun, ',' ~ ;.:" ",';. 

SEASONING - Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: 
NATURE DUARBILITY: moderately durable, RESISTANCE TO,TERMITES: moderately, AMENABILITY TO PRESERVATIVE TREATMENT: mediun, ~RKING QUALITIES:' moderately easy, 
USES: House building, Interior finish, Durable.timber, Ship and boat manufacturing, Vehicle, Furniture, Sporting goods, 

Agricultural implement wood, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Burma,·Malaysia, Philippines, Indonesia, Papua New Quinea, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

Vessel grouping: radial multiple,. - Perforation plates: simple, scalariform, - Intervessel pits: alternate, 
- Vessel-r.ay pitting: similar to intervessel pits, - Mean T.D.: 100-200un, 
- Vessel No.: s-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: >800un, - Tyloses:' present, 

FIBRES AND FIBRE TRACHEIDS -' Pits: distinct borde~ed, - Septate fibres: comnon, - Mean length: >1600un, - ~all thickness: very thick, 
AXIAL PARENCHYMA - absent or extremely rare, 
RAYS - interconnected (fused) rays, - .~idth: .1-3 cells,. - mul tiseriate portiones) as wide 'as uniseriate, - NlXTbers: >12/mm, 

- Ray tissues: heterogeneous type I, heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees / Moisture / Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
.. / tested I content %1 Basic den~ity I Air-dry density I MPa I elasticity GPa I MPa 

.-------------------.--.----.--------.-----------------------------------.-----.----.-------.------------------------------.-----.----.-------
Indo-china 

Str~ss at limit 
proportionality MPa 

. . 
14.6 

I. ,.HardnessN.· 1/ 
/ . Side. grain ./ . end grain : / 

0.942 . 118.6 

Shear paralel to grain 

R / 

I I 7.7 8.5 8.6 
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121,6 I 

MPa 
T 

9.5 

56.1 59.8 

Resistance to splittiing N/cm 
R-Plane T-plane \: .. ; 

. :::/: ...• ~.: •. ~:,:,,:, 

.0'· . ,:::; 

.. ~,' . •. : • .7 ': '': 

..... 
: ~. 



. I ~::.: • "" ':.: 

TRADE NAME: Burma lancewood BOTANICAL NAME: Homalium tomentosum Benth. (Samydaceae) 
LOCAL NAME: Lance wood, Myaukchaw (Bur.); Delingsem (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwo'od Color: brown, red" - Odour: indistinct, 

- Grain: straight to, fairly interlocked, - Texture: very fine; - \Jeight; very heavy; - Shrankage: 
STRENGT~. CLASSES: strong, 
SEASONING - Air drying rates: Checking: - Deformation: 
NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: moderately, \JORKING QUALITIES: moderately easy, 
USES: House building, Interior finish~ Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Sporting goods, 

Agricultural implement wood, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Indonesia, 
GRO\JTH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

Vessel grouping: rad.i.al IlX.lltiple, . - Perforation plates: simple, scalariform, Intervessel pits:'alternate;' 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: SO,-100um, 
Vessel No.: 20-40/sq.mm, - Vessel element mean length: - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: dist,inct bordered, - Mean length: \Jall thickness: very thick, 
AXIAL PARENCHYMA - absent or extremely r'are, 

.'t 

RAYS - inter~onnected (fused) rays, - \Jidth: commonly 4-10 seriate, '- IlX.lltiseriate portiones) as 'wide as uniseriate, - Nurbers: >12/mm,' 
- Ray tissues: heterogeneous type I, heterogeneous type 11, 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTJES 

Locality of growth \ No.of trees \ Moisture \ Density g/cm3 . '\ Bending strength \ Modulus of \ Maxinun crushingstrength 
\ tested \ content X\ Basic density \ Air-dry density \ MPa \ elasticity GPa \ MPa 

Indonesia 13.7.· ., .. \ 1.099 129.7 128.1 \ 14.31 13.6 \ 67.5 68.6 

--------.-+-.~~------------------- .. ------------------- ------------------------------------------------------ ... ~----------... -.. ---- .. ----------------
;Stress at limit. . '.' Hardness N. 

proportionality MPa Side grain \. end grain 
Shear paralel to grain MPa 
R . T 

Resistance to splittiing N/cm 
R-Plane IT-plane 

-- .. --- .. -.. ---------~------------------ .. ~------ .. --- .. ---------- .. -.. ----- .. -- .. ---- .. ------ .. -.. ----- .... --- .. ~ .. -------.- -----------------------------------
9.8 10.5 10.7 11.5 . I 

.......................... ----.......... ~'-. -.......... -.. --........ -.. -.- ...::- - .. - -.................. - .......... --........ - .... - ........ - ...... - - .......................... -- ............................ - ........ - .... '- - .. ----................................ -
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,TRADE NAME: Mangir BOTANICAL NAME: Ganophyllum obliquum (Blanco) Merr.(Sapindaceae) 
LOCAL NAME: Anamea, Konawe, Marasoelo (In.); Arangen (Ph.); Scaly ash (P. N.) 

HABIT OF TREE; large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, ,- ~eartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight to fairly interlocked, , •. - 'Texture: fine, - \.Ieight: heavy, - Shrankage: large, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: durable, AMENABILITY TO PRESERVATIVE'TREATMENT: low, \.IORKING QUALITIES: moderately difficult, 
USES: House building, Durable timber, Ship and boat manufacturing, Vehicle, Sporting goods, 

Agricultural implement wood, Turnery wood, 
,GEOGRAPHIC DISTRIBUTION: Philippines, Indonesia, Papua New Guinea, 
GRO\.ITH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

- Perforation plates:.simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.:100-200um, 

- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 
FIBRES AND FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Mean length: 900-1600um, - \.Iall thickness: thin to thick,' 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - paratracheal p.: scanty, vasicentric, aliform, confluent, 
RAYS - interconnected (fused) rays, - \.Iidth: 1-3 cells, -, Numbers: >12/mm, 

- Ray tissues: hom9geneous uniseriate and multiseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals prese~t, in axial parenchyma cells, - crystalliferous cells: chambered, 
MISCELLANEOUS: Rays storied, 

, TABLE OF PHYS!CAL AND MECHANICAL PROPERTIES 
-----.---------.--.--.-----.-----------------.------------------------------------------------------------------------------------------------.,' J.. . 

Locality of growth I No.of trees I 'Moisture I Density,g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
I tested" I content %1 Bas5c ,density.: I.Air-dry density I i MPa I elasticity GPa I ' MPa~ 

-------------~-----~----------------~--------~~------- -----,-----------------------------------------------------------------------------------

indonesia I" ,12.6,: ,,1.' 0.923 88.4 83.2 12.55 11.741 57.8 55.3 
-----------------------------------------------------------------------------------------_._-------------------------------------------------. ~ . :. i . . 

Stress at limit 
proportionality 

I 
MPn, I 

Hardness N. 
Side grain end grain 1 I 

Shear parnlcl to grain 
R' I ' 

11.9 12.5 12.5 
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MPa 
T 

13.2 

Resistance to splittiing N/cm 
R-Plane T-plane 
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._ .... :. ", . :.;,' '.' ',', 

TRADE flAME: Uas 
LOCAL flAME: 

BOTAfllCAL NAME: Harpullia arborea (Blanco) Radlk (sapindaceae) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: 

- Grain: straight, wavy, 
STREflGTH CLASSES: medium, weak, 

Heartwood ,Color: yellow, brown, Odour: indistinct, 
Texture: fine, - IJeight: moderately heavy, Shrankage: small; 

SEASOtllflG' "'Air drying rates: Checking: . Deformation: 
flATURE DUARBILITY: IJORKlflG QUALITIES: easy, 
USES: House building, Furniture, Plywood, 

Packing boxes, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, India, 
GROIJTH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Ar:rangement: in diffuse" 

Perforation plat~s: sirrple, Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
Vessel No.: S-20/sq.mm, - Vessel element mean length: 3S0-800um, :": 

FIBRES AflD FIBRE TRACHEIOS - Pits:,simple ~~ minutely bordered pits" - Mean length: <900um, \Jall thickness: thin to thick, 
AXIAL PAREflCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.:: scanty, vasicentric, aliform; confluent, 
RAYS IJidth: 1-3 cells, - Numbers: 4-12/mm, >12/mm, - Ray tissues: heterogeneous type 11, heterogeneous ,type Ill, 
MIflERAL IflCLUSIOflS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered,' 

TABLE OF PHYSICAL AflD MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendin~ strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa' I elasticity GPa 'I "', MPa 

.' '. 

....... 

~.-~-------------------------------------------------- ----------------------------------------------------------------------------------------, , 

Philippines 12 I, . 0.60 0.693 " I 98.0 ," 89:8"1 10.6 9.831 " 46.2' "" '42.7 
. . . , . .. -----------------------------------------------------------------------------------------------------------------------------.----------------

Stress at limit Hardness,N. 
propOrtionality MPa Side grain' 1 end grain 

10.0 8.65 I' 5870, 5342 8480 7717 I 

Shear paralel to grain MPa 

R I T 

13.4 ~ 13.9 

Resistance td splittiing N/cm 
, R -Plane I' T -plane 

-------------------------_._----------_._------------------------------------------------------------------- --------------~--------~~-----------
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TRADE NAME: Kasai BOTANICAL NAME: Pometia pinnata Forst. (Sapindaceac) 
LOCAL NAME: Truong (Viet); Matoa(In.); Taun (P.N.); Malugai (Ph.); Toun, Kasai bcsar daun, Lan docng (In.); Sibu (Sar.) 

HABIT OF TREE: large tree, 
.. Odour: indistinct, PHYSICAL PROPERTIES • Heartwood and Sapwood: indistinct, .. Heartwood Color: red, 

. Grain: straight to fairly interlocked, . Texture: fine, 
STRENGTH CLASSES:. medium, 

. ~eight: moderately heavy, . Shrankage: large, 

SEASONING . Air drying rates: moderately slow, 
NATURE DUARBILITY: durable, moderately durable, . 

.···Checking: ·slight risk of·checking, . Deformation: slight risk of deformation,' 
AMENABILITY TO PRESERVATIVE·TREATMENT: low, ~ORKING QUALITIES: moderately easy, 

. USES: House building, 'Interior finish, Ship and boat manufacturing, Vehicle, Textile timber, Furniture, Sporting goods, Culture, 
Agricul tural implement wo'od, Packing boxes, Turnery wood, Tool handle, Bent wood, Pulpwood, . 

GEOGRAPHIC DISTRIBUTION: Vietnam, Malaysia, Philippines, Indonesia, Indo·china, Papua New Guinea, China, India, Sri La'nka, 
GRO\./TH RINGS: moderately. distinct, 
VESSELS/PORES Porosity: wood diffuse·porous, . Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternatc, 
. Vessel·ray pitting: similar to intervessel pits, . Mean T.D.: 100-200um, 
• Vessel No.: <S/sq.mm, . Vessel element mean length: 350-800um, Gums and othcr deposits, 

FIBRES AND FIBRE TRACHEIDS . Pits: distinct bordered,.'· Septate fibres: common, . Mean length: 900- 1600um, . ~all thickness: thin to thick, 
AXIAL pARENCHYMA . Aportracheal p.: terminal, . Paratracheal p.: vasicentri.c, aliform, 
RAYS • ~idth: exclusively uniseriate, . Numbers: 4-12/mm, >12/mm, . Ray tissues: heterogeneous uniseriate, 
MINERAL INCLUSIONS . Cr~stals: Prismatic crystals present,' in axial parenchyma cells, in ray cells, . crystalliferous cells: ordinary, chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I .~ensity g/cm3 1 Bending strength 1 Modulus of 1 Maxirrum crushingstrcngth 
1 tested I content %1 Basic density:1 Air·dry density 1 MPa 1 elasticity GPa 1 MPa 

Phi l ippines 5 I' 12 . 0.56 0.682 104 95.3 12.8 11.9 I 52.4' 48.4 

Stress at limit ... ' I .. Hardness N. " I Shear paralcl to grain MPa Resistance to splittiing N/cm 
proport i ona l i ty MPa I.: Side grain end grain.:! I R T R·Plane T-plane 

------------------------------------.--~------.-~----- ---------------.---------------.-----.-----------------------------------.--.----------.--

8.67 7.50 .5380 4896 .: 7040 6406 I . 12.6 13.0 
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TRADE NAME: Kusambi BOTANICAL NAME: Schleichera trijuga ~illd. (Sapindaceac) 
LOCAL NAME: Kesambi (In.); Celon-oak (S. L.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: red, - Odour: indistinct, 

- Grain: interlocked, - Texture: fine, ~eight: heavy, - Shrankage: 
STRENGTH CLASSES: very strong, strong, 
SEASONING' - Air drying rates: slow, ~ Checking: slight risk,of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE .TO TERMITES: moderately, . ~ORKING QUALITIES: difficul t, 
USES: House bui lding, Ship and boat manufacturing .. Vehicle, Musical instrlJ1lents, 

Agricultural implement wood, Tool handle, Oil press, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Burma, Malaysia, Philippines, Indonesia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: .wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 
Vessel No.: 5-20/sq_mm, Vessel element mean length: 350-800um, GlJ1ls'and other deposits,' 

FIBRES AND FIBRE TRACHEIDS -, Pits: simple ,to minutely bordered pits~ - Mean length: 900-1600um, ~all thickness: very thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Paratracheal p.: scanty, .... : .. 
RAYS interconnected (fused) rays, - t,lid'th: 1-3 cells, - Nurbers: >12!mm, 

Ray tissues: homogeneous uniseriate .and multiseriate, 
MINERAL INCLUSIONS - Crystals:: Prismatic crystals present, in axial parenchyma cells, in ray cells, crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIE~ 

.:" 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 1 Bending strength 1 Modulus of 1 Maximun crushingstrength' 
1 tested 1 content r.1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

... : . .<,:,::':~;,,;, ' ..• 

.. ,.'.: 
I' " ~ 

.. :.:. '. r' 

_j. ',' "1 .• ,' 

, ; ,.'.: i . ~ . ::', 

.; , :''; :':.1" 

" '" 

.,' ',': " ,.'-' 

" ..... " 

.• ;1' 

.~ ... -... --------------------------------------------- -----------------------------.---------------------------------------------------------- /. 

Stress at l imi t Hardness N. 
propOrtionality MPa Side g.rain end grain 

:" I 

Shear paralcl to grain 
R 

MPa 
T 

.1 Resistance to splittiing N/cm 
1 R-Plane IT-plane 

-----------------------~-[~---~----------------------- ----------------------------------------------------------------------------------------
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TRADE NAME: Sulewe BOTANICAL NAME: Madhuca philippinensis Merr. (Sapotacea~) 

LOCAL NAME: Manilig (Ph.); Palapi (In:) 

HABIT OF TREE: large tree, 
~'~YS;CAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: red, - Odour: indistinct, 

- Grain: obl ique, -. Texture: fine, .-. \.Ieight:. heavy, '!Iery h~avy, - Shrankage: very large, 
STRENGTH CLASSES: strong, mediun, .. '. . .. 

SEASONING - Ai~. drying rates: - Checking: ~ Deformation: 
NATURE DUARBILITY: .du~able, , \.IORKING QUALITIES: ... ;: .. ,'; 
USES: House bui:lding;,' Int'erior fini'sli;Durable"tirfber, .ship and boat:manufacturing, 

. .' . ,.' . 
Tool handle, Bedding wood material, 

GEOGRAPHIC DISTRIBUTION:. Phi l ippines, Indonesia, 
GROWTH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous,:. -.Arrangement: in diagonal and/or radial pattern, 

Vessel grouping: radial rrultiple,·. /- .. :Pe~foration.plates:. simple, - Intervessel·pits: alternate, 
Vessel-ray pitting: large, rounded,' large, gash-like, ...... - Mean T.D.: 100-200un,', 

Vessel No.: 5~20/sq.nm, • Vessel e.lement mean "ler:gth: 350-800un, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS· - Pits: sirrple to minutely bordered pits,,,.- Mean length: >1600un, - \.Iall thickness: thin to thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA;' '. Ap;,~tracheal p.:' diffus~, diffuse-in-aggregates, - Banded: '-3 cells, 
R~YS - interconnected (fused) rays, - Width: 1-3 cells, - Numbers:.>12/mm, 

- Ray tissues: heterogeneous type 11, 
MINERAL INCLUSIONS Silica: present in ray cells, present In axial parenchma cells, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth' No.of trees, MC?isture ,. . Density g/cm3 , Bending .strength I. Modulus of 'Maxirrun crushingstrength 
,. tested 'conte~t. ~q Basi'c·d~n~ity.l Air-dry density' MPa , elasticity GPa I . MPa 

~~.--.---------~--------~---------------------------~--------~---------------------------------------------- --------------------_.--.------_.--
Indonesia 15.8 1.015 105.4 113.3 I 10.00 9.83 I 54.0 61.0 

Stress at .limit I. 
proporti ona l·i ty MPa ,. 

Hardness N. . , 
'S(de grain', end grain ., 

Resistance to splittiing N/cm 

R-Plane T-plane 

Shear paralel to grain MPa 

R T 

9.8 10.3 11.4 12.0 

-----------------------------------------_.-------------------------------------------"--------------------- -------~-------------------- ... --.-
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TRADE NAME: Bitis 
LOCAL NAME: 

BOTANICAL NAME: Madhuca utilis H. J. Lam (Sapotaceae) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, - Heartwood Color: red, 

- Grain: straight to fairly interlocked, ,- Texture: fine, 
STRENGTH CLASSES: very strong, 
SEASONING - Air drying rates: slow, - Checking: slight risk of checking, 

,. .. . ~ i .. ' 

purple, - Odour: indistinct, 
- ~~ight: very heavy, - Shrankage: very large, .... 

,.' I 

.,'. 

..... , 
", ... ;. 

IIATURE DUARBIlITY: very duarble, RESISTANCE TO TERMITES: moderately, 
- Deformation: slight risk of deformation, 

AMENABILITY TO PRESERVATIVE TREATMENT: low, ,'\JORKING QUALITIES: difficult,', 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Sporting goods, 

Agricultural implement wood, Tool handle, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Malaysia, 
GROIJTH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, Arra8gement: in diagonal and/or radial,pattern, 

Vessel grouping: radial multiple, - Perforation plates: simple, - Intervessel pits: alter~ate" 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200un, 

Ves'sel No.: 5-20/sq.rrm, - Vessel element meal'l le,ngth: 350-800un, -,Tyloses:' present, '" 
FIBRES AND FIBRE TRACHEIDS - Pits: s,imple to minutely bordered, pits, Mean length: 900-1600un;' ,~' ~all 'thickness:":~~ry thick, 
TRACHEIDS: vasicentric, AXIAL PARENCHYMA - Banded: 1-3 cells,: 
RAYS - IJidth: exclusively uniseriate, - Nurbers: >12/rrm, - Ray tissues: heterogeneous uni'seriate, 
MINERAL INCLUSIONS - Silica: present in ray cells, 

" ,.:' 

.. '.' 

" 

·t ' •... 1' . .' " ~ 

,;.:. 

I,,' .• 

. ,t· 

. " ..... ;,,' i'.' 10: . ~ i :: .. 11 '. ' •• ', ' 

. ':;: 

TABLE OF PHYSICAL AND. MECHANICAL PROPERTIES 

---.-------------------------------------------------------------------"---------------t-------~----------------------------------------------- . 
Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximun crushingstrength" 

tested I content XI Basic density I Air-ciry density I MPa 'I-elasticity GPa I ' 'MPa: ' .. ' ________________________________________________________________________________________ ,_: _________________ ~ ____________ ~ __ :~~~ ____ J __________ _ 

Malaysia 5 14.0 0.92 1.120 171 171 23.8· "22.7 I 90.3 93.3 
----------------------------------------------------------------------------------------------------------------------------------------------

Stress at limit I 
proportional ity MPa.I:, 

12.48 11.92 

.. . 

Hardness.N. 
Side grain end grain 

14860 14414 

I· 
I 

Shear paralel to grain 

R I 

15.4 16.9 
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Resistance to splitti ing N/cm 
R-P~~~e-: I ·T-plane 
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TRAD~ NAME: Saw~kecik BOTANICAL NAME: Manilkara kauki Dubard (Sapotaceae) 
LOCAL NAME: Sawo ketjik, Natoe (In.); Sawu djawa (Ja.)i timbuwalo~ Komea (cel.)i Sawai (Ph.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood arid Sapwood: distinct, - Heartwood Color: brown, red, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: very fine, 
STRENGTH CLASSES: strong~ 

- ~eight: heavy, - Shrankage: 

SEASONING - Air drying rates: 
NATURE DUARBILITY: durable, 

- Checking: - Deformation: 
~ORKING QUALITIES: moderately easy, 

USES: House building, Furniture, Culture, 
Turnery wood~ Carvinge; Tool handle, 

GEOGRAPHIC DISTRIBUTION: Burma, Malaysia, Philippines, Indonesia, India, 
GReyTH RINGS: moderately distinct, . 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

Perforation plates: simple, Intervessel. pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 50-100um, 
- Vessel No.: 20-40/sq.nm, - Vessel.ele~.r'),~; mean length: 350-BOOum, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits: s.i.~.~e to, minlltel'y'bor~e.r.ed pits" - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA -.Aportracheal p.: diffuse-in-aggregai:es, - Banded: 1-3.cells, 
RAYS - interconnected (fused) rays, - \.Iidth: 1-3 cells, ~,.rwttiseriate portiones) as wide as uniseriate, - Nurbers: >12/nm, 

- Ray tissues: het~rogeneous type I, heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals:. Prismatic crystals present,.,:)n axial parenchyma cells, - crystalliferous cells: chambered, 

" .' .' ~ ~ " ',';. I .' • 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
--'-----------------------.--------------------------- --------~--------------------------------------------- ----------------------.-------------

Locality of growth / No.o,f, trees / .Moisture / . Densi~y g/cm3 / Bending strength / Modulus of / MaxilTUll crushingstrength 
t'~~ted / ~ontent 7./ Basic density. / Air-dry density / MPa / elasticity GPa I MPa 

------------------~~---------------------------------- -----.------------------------------------------------------------------------------;----

----------------------------------~------------------- -----,-----------------------------------------------------------------------------------

Stress at limit . '" / Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa / Side grain / end grain R T R·Plane T-plane 
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TRADE NAME: Kirakuli BOTANICAL NAME: Manikara hexandra Dubard (Sapotaceae) 
LOCAL NAME: Khir (Ind.); Kes (Cam.); Ket (Th.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES- Heartwood and Sapwood: clearly distinct, - Heartwood Col or: red, purple, - Odour: indistinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: very strong, 

- Texture: very fine, - ~eight: very heavy, - Shrankage: 

SEASONING - Air drying rates: - Checking: slight risk' of checking, 
~RKING QUALITIES: difficult, 

- Deformation: slight risk of deformation, 
NATURE DUARBILITY: very duarble, 
USES: House building, Durable timber, Vehicle, 

Agricultural implement wood, Tool handle, oil press, Fuel, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Cambodia, Thailand, India, Sri Lanka, 
GRO~TH'RINGS: 'indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement.: in diagonal and/or radial pattern, 

- Vessel grouping: radial rrultiple, - Perforat'ion plates: simple, - Intervessel pits: alternate, 

-. Tyloses: present~' 

Vessel-ray pitting: large, rounded, large, 'gash-like, - Mean T.D.: 50-100um, 
Vessel No.: 5-20/sq.nm, 20-40/sq.nm, - Vessel element mean length: 350-800un, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple. to minutely bordered pits, ,- M~an length: 900-1600un, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Banded: 1-3 cells, 

- .... all th!ckness:'very th1ck, 

RAYS - .... idth: 1-3 cells, - rrultiseriate.portion(s) ,as wide as,uniseriate, Nunbers: 4-12/nm,'>12/nm, :.(: 

, .... , ' .. '1': 

; " ;.', I •• 1· •• 

. ; .. ~: ' .! .' ,,\~ .. ~:' .' ;" 

. I, .• 

; .'. .... ;'; 

"", . 
.... \ .. ,.':: .',.':-':.-:1" 

- Ray tissues: heterogeneous type I, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals, present, in axial parenchyma cells, in ray cells, crystall i ferous: cells: ordina~y ;chaRber~:;''': '. ,': :',1' 

TABLE OF PHYSI CAL AND MECHAN I CAL PROPERTI;ES 
, . -----------------------------------------------------------------------------------------------------------------------------------------------

Locality of growth I No.of trees I Moisture I- Density'g/cm3 I Bending strength I Modulus of I Maxinun'crushingstrength·· .. 
. I . tested I content "I Basic density I Air-dry density I ' MPa I elasticity'GPa I ' MPa 

-------------------------------------------------------------------------------------------.--------------------.------------------------------

Stress at limit 
proportior:al ity· MPa 

Hardness N. 
Side.grain end grain 

Shear paralel to grain MPa 
R T 

Resistance to splittilng N/cm 
R-Plane I' T~plane 

-------~----------.----------------------------------- ----------------------------------------------------------------------------------------

, , ----------------------------------------------------------------------------------------------------------------------------------------------
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TRADE NAME: Duyok-duyok 
LOCAL NAME: Koemea (I n°. ) 

- I 

HABIT OF TREE: medium tree, 

BOTANICAL NAME: Manilkara merrilliana H. J. Lam (Sapotaceae) 

PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, ~ Heartwood Color: brown, red, 
- Grain: straight, wavy, - Texture: fine, - ~eight: very heavy, 

- Odour: indistinct, 

STRENGTH-CLASSES: very'strong, . . 

SEASONING '- Air drying rates: 
NATURE DUARBILITY: durable, 

- Checking: sI ight risk of--checking, 
~ORKING QUALITIE~: moder~tely. difficul t, 

USES: House building, Durable timber, 
_ Turnery _wood, Tool handle, Oil press, Fuel, Bedding wood material, 

GEOGRAPHIC DISTRIBUTION: Philippines, Indonesia, 
-. GROWTH RINGS: indistinct.or absent, 

- shrankage: 

- Deformation: -

VESSELS/PORES Porosity: wood diffuse~porous, Arrangement: in diagonal and/or -radial pattern, 
- Perfora.tion plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, round~d, large, gash-like, - Mean T.D.: 100-200um, 

Vessel No.: S-20/sq.mm, - Vessel element mean length: >800um, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: >1600um, - Wall thickness: very thick, 
AXIAL PARENCHYMA - Aportrache.a l p.:- di ffuse, di ffuse- in-aggregates, - Banded: 1-3 ce lls, 
RAYS - Width: 1-3 cells, - mul tiseriate portiones) as wide as uniseriate, - Nl.l11bers: 4-12/mm, 

- Ray tissues: het~rogeneous type [, heterogeneous type [I, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growtli I No.of. trees_I-Moisture I, DensitY.g/cm3 I Bending strength I Modulus of_ I Maxinx..rn crushingstrength 
tested '1 content :t,1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Stress at l imi t Hardness N. 
proportionality MPa . Side. grain -I end grain 

-Shear paralel to grain MPa 

R I T 
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' ..... : .2 ... .: .•••. ,. : ..... ~ ..... 

TRADE NAME: Nyatoh BOTANICAL NAME: Palaquium obovatum Engl. (Sapotaceae) . ~.: ' 

LOCAL NAME: Nyatoh puteh (M.); Chay Gutta percha (Viet.); Cho~ni (Camb.); Kha-nunnok, Chiknom (Th.); Nato, Koema (In.) ..... , ':",' .. \ 

HABIT OF TREE: medium tree, large tree, 
Heartwood Color: brown, red, . - Odour: indistinct, . .,';"1.'. PHYSICAL PROPERTIES, - Heartwood and Sapwood: clearly distinct .. 

- Grain: straight to fairly interlocked, - .Texture: fine, ~eight: moderately heavy, -'Shrankage: small, comparatively large,' . 
. ,~ ... i:.'\ );,~. r: .,,. .. :, ::.t f:;- " STRENGTH CLASSES: weak, 

SEASONING - Air drying rates: moderately slow, - checking: slight risk of checking, - Deformation: slight risk"ofdeformation, 1 ••••.. :.,·,.· •• :.';;···\~·U·di;· .. : 

NATURE DUARBILlTY: durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, . 'rlORKING·QUALlTIES: moderately difficult,;··;d::;f:,.~;·i;· .. ;'I,\MI·. 

USES: House building, Interior finish, Ship and boat manufacturing, Furniture, Veneer, Plywood, 

GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, Burma, Malaysia, India, 
GRO~TH RINGS: moderately distinct, . 
VESSELS/PORES Porosity: wood diffuse-porous, Arrangement: in diagonal and/or radial pattern, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length:' 350-800um, - Tyloses: 

FIBRES AND FIBRE TRACHEIDS '- Pits: simple .. to minutely bordered pits, - Mean length:>1600um, 
AXIAL PARENCHYMA - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, ~idth: 1-3 cells, - Numbers: 4-12/mm, 

Ray tissues: heterogeneous type I, heterogeneous type 11, 

present, 
- ~all thickness: thin to thick~ 

,'. 1:;· 't. H~.;:I : :;: ;··',U 

~ I .• : • , .. ', •. 

:: , '. I • '. '. ".' '; ~;: 

... ',; '.::.,",, 
••••• .: I. ~, , 

, ..•.. ~ ;.,.\. 

~,'. ~ '. ..', : .. ".~:.j ; 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, - crystalliferous cells: chambered, - Silica: present 'in ray' cells; : •. i'.:;n .' 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

------------------------------------------.--.-------- --.----,----------------------------~----------------- --------------.---------------------
Locality of growth I No.of tr.ees .. I.Moisture .. 1 Density: g/cm3 I Bending strength I .Modulus of I Maxirrun crushingstrength 

I tested' I content ;q.Basic density I Air-dry density I MPa I elasticity GPa I' .. MPa ... , 

. ~ . 

Thailand 14 0.65 82.2 6.569 29.8 

Stress at limit ·1" 
proportionality MPa I 

:: ,I ,Hardness N •. 
Side'grain I end grain 

Shear paralel to grain MPi' 

R I T 
I Resistance.to·splittiing N/cm 

. I R-Plane" I 'T~plane 

" :- "'; .:. 
f·,·:.r. 

-----------~--------------------------------------------------------------------~----------~---.------------ -----------------------------------
.15.9 18.0 

-------------------~---------------------------------- ----------------------------------------------------------------------------------------
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TRADE NAME: Bitis BOTANICAL NAME: Palaquium ridleyi King et Gamble (Sapotaceae)· 
LOCAL.NAME: Nyatau (Br.); Nyatoh batu (Sab. Sar:); Nyatoh (Sab.); Nyatoh kelalang (Sar.); Bitis paya CM.) 

IlA'Bd'OF TREE: large tree, 
PHYSICAL PROPERTIES _. Heartwood and Sapwood:· distinct, .. - Heartwood color: red, purple, - Odour: indistinct', 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: very heavy, - Shrankage: small, comparatively large, 
STRENGTH CLASSES:,;very strong, 
S,EASONING - Air' ~rying rates: slow, - C~ecking: sl ight .rIsk of checking, '. - Deformation: .. 

, NATURE DUARBILITY: very duarble,. .,'! ·AMENABILITY .TO PRESERVATIVE· TREATMENT:low~' . ~ORKING QUALITIES: difficult, 
USES: House building, Durable timber, Ship and boat manufacturing, Vehicle, 

Oil press, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, Singapore, Indo-china, Papua New Guinea, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: ,in diagonal and/or radial pattern, 

- Vessel grpuping: radial multiple, '.- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like,. - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.nm, - Vessel element mean length.: >BOOum, - Tyloses: present, 

"" 

FIBRES AND FIBRE TRACHEIDS - Pits:' simple to minutely bordered pits,' -·Mean length:'>1600um, - ~all thickness: very thick,' 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Banded: 1-3 cells, 
RAYS - ~idth: exclusively uniseriate, - Numbers: 4-12/nm, '>12/nm, Ray tissues: heterogeneous uniseriate, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth' No.of trees' Moisture' Density g/cm3 , Bending strength' Modulus of 'Maximum crushingstrength 
, 'tested;: 'content %, Basic density.' Air-dry density' MPa , elasticity GPa 'MPa 

------------------------------------.~---------------- -----------,----------------------------------------------------------------.-------------, 35 0.85 1.043 94.3 157.7, 17.84 21.0' 49.0 87.4 
------------------------------------~----------------- ------------_.-----.--.----------_.------------------------.--------------.-------------

Stress at ljmit , , Hardness N. .,' 
proport i ona l i ty· MPa· ,., Side grain ,'end grain , 

shear' paralel to grain MPa 
R ' , T 

Resistance to splittiing N/cm 
R-Plane , T-plane 

---------------------~~--------------------~------------------------~-----------------------------------.--- --------------------------------.... , 
, , 5.3 5.7 9.6 . 10.4 
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TRADE NAME: Kete 
LOCAL NAME: 

BOTANICAL NAME: Planchonella thyrsoidea C.T. white ex F.S. ~~lker, (Sapotaceae) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, 

.. :; Gr.ain.:; .. ~~r.~ig~tJ: :''':::'' Texture: ,fine, 
STRENGTH CLASSES: weak;'" .. . ' 

- Heartwood Color: white to grey, yellow, 
.- .~eight:, l,ight, .- Shrankage: small, 

- Odour: indistinct,. 
: ·'.'1 i! ': :.1. . 

.,":' . 
SEASONING - Air drying rates:· - ~hecking: no risk of checking, - Deformation: no risk of,. deformation, .:.~:.:~~:.; I ::I·:~., 

NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, ; AMENABILITY. TO PRESERVATIVE TREATMENT: good,': .':' ~RKING QUALITIES: easy,";, 
USES: House building, Fu~niture, Plywood, 

Packing boxes, Cooperage, Turnery wood, Pulpwood, 
GEOGRAPHIC DIST~IBUTION: Indonesia, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-pOrous, - Arrangement: in diagonal and/or. radial pattern,. 

Vessel grouping: radial rrultiple, 7 Perforat.ion,plates: simple, - Intervessel pits: 
- Vessel-ray pitting: large, rounded, large, gash-like" - Mean T.D.: 100-200un, 

Vessel No.: <5/sq.mm, - Vessel element mean length: >800un" 

,"" :.'. \ '. .. . ";." :!::: 

.,' ..... 

alternate, : 

... !..:, 

...... , 
" 

I.": ' 

.... 
. .' . : ... ~ ';'. . . ... 

',: ,\', /"),:.·.1, 

. '.' :'.' .",' , 

.:., I .. 

;!. ·· . .,:,·1. ,. : .• ';',.:j 

.:' !',' " :'.,:. 

.:', I'. 

FIBRES AND FIBRE TRACHEIDS . - Pits: simple. to minutely bordered pits, - Mean length: 900-1600um, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, - Band~: 1-3 cells, 

- ~all thickness: very thin, ··.i· :4 ", •• : .'/' ' .. <.'I.:' ,.:'.: 

. .' " '. ~ 

RAYS interconnected (fused) rays, - ~idth: 1-3.cells, - Numbers: 4-12/mm, 
- Ray tissues: heterogeneous type I, heterogeneous type 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

---------------------------·~~:------~--~-~:-i,:~~-~-- ------~~----~------------~----------~-------------------------------~-----------.---~--.-
Loca li ty of growth " Ho. of trees \. Moi sture , Dens i ty. g/cm3 , Bendi ng strength' Modulus of I Haxinun crushingstrength'.' 

tested I content XI Basic density I Air-dry-density I MPa 1 elasticity GPa I MPa 
-----------.---------------------.-------------------. --------------------------.----------------~---------- -------------.--------------------. ~. 

1 ' 
: .... , ... _____________________________________ • ____ . _______________ • ___________________________________ •• _. _____________________________________________ .1 , 

• ••••• • 1 i,' ',"1 

Stress at~limit I :, .... ':,",!. H~r?ness. N ... 
proportionality ,MPa .. I .. Side grain 1 end grain 

I Shear paralel to grain 
I' ," R 1 

MPa 
T 

I 
'I 

Resistance to'splittiing , N/cm ,.,,":' 
, R-Plane 1 T~plane 

------------------------------------------.-------------------------------------------------------------------------------------------_._------, ' 
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TRADE NAME: Magasawih BOTANICAL NAME:' Duabanga grandiflora Walp. (Sonneratiaceae) , 
LOCAL,lNAME:, Lanpati;:.(Bur.ln.)i"Phay: (Viet); Bererrbang,buk it,; Pedata bukit (M.); Amas, Tawo (In.); Banderbola (Pak.); Loktoh (Ph.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Col or: yellow, brown, - Odour: 

- Grain: straight, - Texture: medium;' - Weight: light, '- Shrsnkage: large, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: non-durable, R~SISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, WORKING QUALITIES: easy, 
USES: I nteri or f.il1,i,shil.FUr:n'iture,:,Pl ywood; ,~, :i";:": .:,' "" 

Packing boxes, Battery separators, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Carrbodia,' Burma, Malaysia, Phi l ippines, Indonesia, China, Parkistan, India, 
GROWTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervesset, pits: 'alternate," '- vestured pits present, 
Vessel-ray pitting: large, rounded, large, gash-like," ,- Mean T.D.: >200, 
Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits;" - Mean length: 900-1600um, - Wall thickness: thin to thick, 
AXIAL PARENCHYMA,,- Paratracheal p.: ,Yasicentric, al iform, ,confluent, 
RAYS - interconhected (fused) rays, - Width: 1-3 cells, - multiseriate portiones) as wide as uniseriate, 

Ray tissues: heterogeneous 't~pe I, heterogeneous ,ty'pe;'1I ," :,.;' .. :::' , 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
. . 

Nunbers:' 4~12/rmi, 

~~~~~~ ~~ -~~ -~~~~~~ -i -~~~.~~;- ~,~:~~.~ r~~~ :~~~: -j --- -- ~(-:~:-- ~:~: ~.~~- ~~~~ ----- -----j-~:~~ ~~ -:~~:~~~~ -j -- -~~~~~: -:~ ---i -~.:~ ~~ -~~~:~ ~ ~~: ~~:~~~~ --
I tested. I content Xl Basic density I Air-dry density I MPs I elasticity GPa I MPa 

.----------------------------~--.~------------.------~--~----;---------------------------------------------- ------------------------------------

Malaysia 1 :' .. I .. 1.1.8 I·' 0.511 . I 63.2 62.6 . 8.235' 7.0631 38.0' 34.7 
.. -~- -_ .... --- .................. --_ .. -_ ... . ~:",:-.:-j- - .. -i.r:7"i-:,-;-.-:.-! .... ~·- -~-.--:.':";"'':''.7-.-:--:-'- --- - -- .. - -_ .. - --- - - ----.- -- .. - ---- - .. - - ----- ... - - - - - .... - - - ~ - - - - - - - - --- .. - -- - -- _ .. -_ ......... - ...... - .... ... 

Stress at limit I ;;':, uv"" Hardness"N.i, ': I 
proportionality .MPa···I. "Side grain,:}. end·grain ' I 

Shear paralel to grain MPs 
R' T 

Resistance to splfttling N/cm 
R-Plane I 'T-plane 

-- .. ----- .. --_ .. _ ..... ---------_ ......... _------- ...... _-------_ .. _-----_ .. ---------_ .. _------- ....... ------- ..... - ... _ ...... _ ........... _ .. --_ ........ -_ ... -_ ... _--_ ... _ ... _ ..... -- ... -._-------_ ... _---
. I 

------- .. _ .. _--_ .. _---- .. _-_ .. --------------_ .. _-_ ... _----------_ .. _------------- .. _--_ ...... _---------_ ... __ ...... __ ... _------- ... ----------_ ... _------_ ... _----------- ... -. . 

,. l' 
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.'. ." ~., '.. . .~.:: .. , 

TRADE NAME: Benuang laki BOTANICAL NAME: Duabanga moluccana Blume (Sonneratiaceae) .. ;. 

LOCAL NAME: Magasawih(M.); Loktob(Ph.)i Magas, Tagahas(Sab.)i Sawih(Sar.)i Phay(Viet)i Berambang(Br.); Dem chhoeuter(Cam.)i Banderbola(pak.)iLampati(Bu·r; ·IOO.);,':i 
Myaukngo(Bur.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES . Heartwood and Sapwood: indistinct, 

- G'rain: straight, 
STRENGTH CLASSES: weak, 

- Texture: medium, 
Heartwood Color: yellow, brown, .. - Odour:. ·.indistinct, .... 
- I-Ieight: light, Shrankagc: largc, 

SEASONING - Air drying rates: - Checking: .. - Deformation: . 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: low, 

'. ; ..... 

i.'·' . t .:'.;,. 

.. ; 

" '::~ .: 
•.••.•. ! ". .' ' . ':: I ' .. :-::.::. .•.. J: 

• '. :.: I :." ): ~ USES: Interior finish, Furniture, Veneer, Plywood, 
Matches, Battery separators, BUoys, Pulpwood, 

GEOGRAPHIC DISTRIBUTION: Halaysia, Philippines, Indonesia, 
GROI-ITH RINGS: indistinct or absent, 

. .... } ;,~'"."", ~::.:,!; ....... ,.~!::.: 

VESSELS/PORES Porosity: wood diffuse-porous, Arrangement: in diagonal and/or radial pattern, in diffuse, 
- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits prese~t, 

Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200" 

: .. 

. ',. ~ : ':: '.. . . 
. . ' ~. 

" I ••.. } i :.'.1 .: ,~ '.: :' , ". '.' .; . .' 'i' J ~, 

. . :' , ~ .. :, :'; . 

" I: :,:. ,,,, 

.... .': .....• . r: ."~' '. 
Vessel No.: <5/sq.rrm,. - Vessel element mean length: >800um, - Tyloses: present, ." :,!.! .j •. ' ..... ::·n·: 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: >1600um, - I-Iall thickness: thin to thick, ."; 
AXIAL PARENCHYMA - Paratracheal p.: vasicentric, aliform, confluent, 
RAYS - I-lidth: 1-3 cells, - Numbers: 4-12/rrm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

.... 

_ .. -------------------------_.-------------------------------------_.-------._----------------------------------------------------------------. . 

Locality of growth 1 No.oftree~ 1 Moisture 1 DensitY'g/cm3 1 Bendi~g strength' . Modulus of 'Maximum crushingstrength 
tested ., content.X' Basic density·1 Air-dry density' " ,MPa , elasticity GPa , . .', .. MPa ,. '.' ", .. ' 

-----------------------------------~~-------------------~------------------------------~--------------~-----------------------~--------------- I 

Ph i l i ppi nes green 0.37 0.446 43.0 61 7.80, 8.11 19:6 .. 33.4 

Stress at limit Hardness H. Shear paralcl to grain·· MPa Resistance to splittiing 'N/cm" 

proportionality MPa Side .. grain" end grain R ' , T·· R-Plane'" " ,. T-plane' . ' 
----------------------------------------------------------------------------------_._----------------------- -----------------------------!~~~--

3.98 2.3 2020 2560 . , . 5.74· 8.4 
----------------------------------------------------------------------------------------------------------------------------------------------. , 
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TRADE' NAME: Perepat Laut . BOTANICAL NAME: Sonneratia alba J. Smith, (Sonneratiaceae) 
LOCAL NAME: Penata(Sab.); Perepat (M. Sab. Br.); Balombo, Baropa, Bolombo peropa (In.); Pagat pat (ph.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct,. H.ear:twood Color: red, purple, .- Odour: indistinct, 

- Grain: .st~.atght to .fairly inter:lpcked, .... - Texture: fine, - .... eight: moderately heavy, heavy, 
STRENGTH CLASSES: medium, 
SEASONING • Air drying rates: - Checking: sl ight risk of; checking, 

NATURE DUARBILITY: moderately durable, RESISTANCE.JO TERMITES: no, 
- Deformation: slight risk of deformation,. 

.... ORKING QUALITIES: easy, 

,.! ..•••. : .... !. 

..... : .. ' ..... :. 

t' • ".: 

',;. 

- Shrankage: very small, 
, ',I. "Ho',' :.: ,"':' 

USES:. House bui lding, Interior finish, .Durable timber,.Ship. and boat manufacturing, Furniture, Sporting goods, .. c' '" 

Gunstocks, Fuel, Pulpwood, .. .. . 

GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, 
GROIJTH RINGS: indistinct or absent, . J 

VESSELS/PORES - Porosity: wooq diffuse-porous, - Arrangement: in diffuse, . 

- Perforation plates: simple, - Intervessel pits: alternate, - vestured pits present, 
- Vessel-ray pitting: simi lar to intervessel pits, large,. gash-l ike, - Mean T .0.: sO-100um, 
- Vessel No.: s-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 3s0-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - Pits:. simple to minutely bordered pits, - Septate fibres:' coornon,. - Mean length:.900-1600um, - .... all thickness: thin to thick, 

AXIAL PARENCHYMA - absent; ~r.. ext.r~~.~y .. ~are, . ,': '.;.,. I'. :.':. : •• :, • 

RAYS - .... idth: exclusively 'uniseriate, ~ Nurbers: 4-12!mm, >12!mm, - Ray tissues: heterogeneous uniseri ate, :,. 
• • ',' " '. ". •••• • ~ • .J . •••• ~ • :.. :,. • 

MINERAL lIicLUSIONS - CrYl;tals: ~r,ismatic cry~tals present,. jn ray. cells, - crystBlliferous cells: ordinary, . I... . . . '.' I,' . 

,:: ; ..... 
TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I MaxillUTl crushingstrength 

tested I content Xl Basic density I Air-dry dcnsi.ty I MPa I clasticity GPa I MPa 

Stress at limit Hardness N. 
proportionality MPa I .: .... Side grain. r end grain .. I 

I .. . : ~ , , 

.: .... ," . ': .. ~.~.:;' '::,':: 

Shear paralel to grain MPa 
T R I 
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TRADE NAHE: Hangkulang BOTANICAL NAME: Heritiera javanica Kost. (Sterculiaceae) 
LOCAL NAME: Mongkulong jori (H.); Kembong (Sab.); Lumbayau (Ph.); Chum-phroek (Th.); Polapi (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES -, Heartwood and Sapwood: - Heartwood Color: brown, red, with streaks, - Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: medium, - \.Ieight: moder'ately heavy, 
STRENGTH CLASSES: medium, weak, 

- Shrankage: small, 

SEASONING' - Air drying rates: fast, 
IlATURE DUARBILITY: moderately durable, 

- Checking: slight risk of checking, - Deformation: no risk of deformation, 
AHENABILITY TO PRESERVATIVE TREATMENT: low, \.laRKING QUALITIES: moderately easy, 

USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Vehicle, Furniture, Plywood; Sporting goods, 
Pulpwood, 

GEOGRAPHIC DISTRIBUTION': Thailand, Malaysia, Philippines, Indo~esia, India, 
GRO\.lTH RIIlGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Hean T.D.: >200, 
Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and,other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: 'distinct bordered, - Hean length: >1600Um, - \.Iall thickness: thin to thick, 

...... 

AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratracheal,p.: scanty, v8sicentric, Banded:' 1-3 cells, 
RAYS - \.Iidth: commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, - Sheath cells present, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, 

- Silica: present in ray cells, present In axial parenchma cells, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, Axial intercellular canals in short tangential lines, 

Axial intercellular canals in diffuse, Intercellular canals of traumatic origin, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality o'f growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Haximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I "MPa 

Malaysia 

, Stress at limit 
proportionality MPa 

4.21 5.4 

51 0.52 

Hardness N. 
Side grain end grain 

4230 4674 

r 
I 

0.640 68 92 

Shear paralel to grain HPa 

R I T 

9.9 11.7 

- 1AO -

10.6 '12.2 I 31.8 50.3 

Resistance to splittiing N/cm 
R-Plane I I-plane 

57 63 

: .... , .. :.~ .. 

, '/ 

...... 

.. ' .. 

, " 



TRADE NAME: Tan-ag BOTANICAL NAME: Kleinhovia hospita L. (Sterculiaceae) 
LOCAL NAME: Gontoge, Hoental<e, Katimoho, Tol<oelo (In.)i Timahar, Timangal (Sab.) 

HABIT OF TREE: medium tree, large tree, . . . . . 
. PHYSICAL PROPERTIES' - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, - Odour: indistinct, 

. - Grain: straight, - Texture: fine, - ~eight: ligh~, - Shrankage: small, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: 
NATURE DUARBILITY: non-durable, 

- Checking: - Deformation: 
. RESISTANCE .. TO TERMITES: no, 

USES: Inter~or finish, \.Iood based panel, ',' 
WORKING QUALITIES: easy, 

Household appliance, Buoys,' Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Phil ippines, Indonesia, China, India, 
GROYTH RINGS: distinct, moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diff~se, 

Perforation plates: simple, Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.rrrn, - Vessel element mea,n length: 350-800um, 
FIBRES AND FIBRE TRACHEIDS - Pits:' distinct :bor:dered," 1_' Mean' length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-ag'gregates, - Paratracheal p.: scanty, 
RAYS·' - lIidth: 1~3 ce~ls{ cOl1l1lOnly 4-10 seriate, - NLrrhers: 4-12/rrrn, - Ray tissues: he'terogeneous type 11, heterogeneous' type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Fibres storied, 

. TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
----.----------------------~------------------~~------ --------------------------------_.---------.---------.----------------------------.-----
Locality of growth I No.of trees I Moisture I : Density g/cm3 I Bending strength I Modulus of I Maxinun crushingstrength 

. ,',;' I tested' I',content r.1 Basic density I,Air-drydensity I . MPa I elasticity GPa I MPa 
----------------------------------~~~----------------- ----------------.------.----------------------------------------------------------------

.Philippines ·1 . "1 " ... I' 12 .' 0.50" 0.591 81.9 75.1 8.99 8.34 I 35.5 32.8 

Stress at limit :.', ". Hardness' N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportional ity MPa .. I .... Side grain' I end 'grain'" R T R-Plane T-plane 

-----------------------------------~------------.~---------~------------~----------------------------------- -----------------------_.---------
8.75 7.57··' . "I .. '4300' .. 3913 ... 5790 ...... 5269 I .8.24 8.52 
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TRADE NAME: Labayo 
LOCAL NAME: 

BOTANICAL NAME: Melochia umoellata stapf. (Sterculiaceae) 

HABIT OF TREE: small tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood Color: - Odour: indistinct, 

- Grain: straight, - Texture: fine, - ~eight: light, - Shrankage: small, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILITY: RESISTANCE TO TERMITES: no, ~RKING QUALITIES: easy, 
USES: ~ood based panel, 

Packing boxes, Household appliance, Matches, Battery separators, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Philippines, Papua New Guinea, India, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200Lrn, 
- Vessel No.: 5-20/sq.rrm, - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - Yall thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, 
RAYS - interconnected' (fused) rays, - Yidth: 1-3 cells, - Numbers: 4-12/rrm, >12/rrm, 

Ray tissues: heterogeneous type 11, Tile cells: Pterospermum type, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

I;' 

---------------------------------------;-------------- ----~---------------------------~--------------------- ----------,-----------------------

Locality of growth I No.of trees I Moisture·1 Density g/cm3 I Bending strength I Modulus of I Maximum erushingstrength· 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa '.:'." , ... 

',' . 

. 1 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 
R I T 

I 

Resistance to splittiing N/em 
R-Plane I. T-plane 

----------------------------------------------------------------------------------------------------------------------------------------------.' . . . 
1 .... 
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TRADE NAME: Bayur BOTANICAL NAME: Pterospermum ]avanicum Jungh. (Sterculiaceae) 
LOCAL NAME: Kedah (M.); Bajur biasa (In.) . 

HABIT OF TREE: large tree, 
'PHYSICAL PROPERTIES - 'Heartwood and Sapwood: if1distinct, 

... : ...• Grain: straight, - Texture: fine, 
STRENGTH CLASSES: weak~ 

~. I{eartwood Color: brown, red, - Odour: indistinct, 
- \Jeight: light, . Shrankage: small, 

SEASONING . Air d~ying rates: fast, - Checking: no risk of checking, • Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, '~RKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, Plywood, 

Packing boxes,· 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Malaysia, Indonesia, 
GRQ\.ITH· RINGS: distinct, 

. VESSELS/PORES Porosity: wood diffuse·porous, Arrangement: in diagonal an?/or radial pattern, in diffuse, 
- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, . Mean T.D.: 100-200um, 
• Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS .. Pits: distinct bordered, .. - M~an length: >1600um, . \Jall thickness: thin to thick,. 
. AXIAL PARENCHYMA - Aportracheal p.: diffuse; di.ffuse·in-aggregates, . Paratracheal p.: scanty, vasicentric, 
'RAYS '. in,terc:onnected .. (fused) .. Jays,. :- \Jidth: .. 1-3 cell.s, .. ~illXJltiseriate portiones) as wide as'uniseriate, NL.ITbers: 4-12/mm, 

- Ray tissues:' heterog/lneol!s" type 11, - Ti le cells:· Pterospermum type, 
MISCELLANEOUS: Rays storjed, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
. . ... -_ .... ----_ .... -- --- -----.-.--:".-- .... --.-.-.-~--"-"-"" ---- ---.--.- --- ---,----_ .. -- ---- -_ .. _ .. -_ .. - .... ---- --_ .......... ~- .................... -_ ........................................................ -- ....... .. 

Locality, of growth ,I No.of,!:tree~: .. r·,Mo.isture k~'i; ,:;Density g/cm3 I. Bending strength I Modulus of 1 Maximum crushingstrength 
I, tested I content XI Bas,ic,density: 1 Air-dry density I MPa I elasticity GPa I MPa 

Ma lays i,a ... 1 17.7 I 0.42 0.495 54 68 7.5 7.0 28.8 35.5 
--~---------------~---------------.-----------------.- ------- .. ---------------------------------- .. ----------------------- .. --- .. -------------------

Stress at l imi t I' .. .. ',' Hard~ess N.... : I 
proportionality MPa I " SIde grain: I end grain : I 

4.00 4.49 3290 3556 , : I 

Shear paralet' to grain 
'R 

, 7.0 8.6 

MPa 
T 

Resistance to splittiing N/cm 
R-Plane I' T·plane 

45 47 
------------------------------------------------------------------.--.---------------------------.----------.-------------------_.----._-----. , 
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TRADE NAME: ~hite tulip oak BOTANICAL'NAME: Pterygota horsfieldii Kosterm. (Sterculiaceae) 
LOCAL NAME: Pterygota, Impa(N.G.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, brown, 

- Grain: straight to fairly interlocked, 
, rRENGTH CLASSES: medium, 

- Texture: medium, coarse, 

~EASONING - Air drying rates: - Checking: slight risk of checking, - Deformation: 

- Odour: indistinct, 
- ~eight: moderately heavy, 

NATURE DUARBILITY: moderately durable, RESISTANCE TO TERMITES: no, ~ORKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber, Furniture, Veneer, 

Packing boxes, Carvinge, Tool handle, 
GEOGRAPHIC DISTRIBUTIOH: Malaysia, Indonesia, Papua Hew Guinea, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel ,No.: <5/sq.mm, - Vessel element mean: length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - pits: distinct bordered, - Mean length: >1600um, - ~all thickness: thin to thick, " 
AXIAL PAREHCHYMA - Banded: 1-3 cells; >3 cells, 

- Shrankage: cO!ll'aratively large, , 

RAYS - ~idth: conmonly 4-10 sedate, - Nunbers: <4/mm, - Ray tissues: heterogeneous type 11, -' Sheath cells present, - Tile cells: PterosperllUll type~ 
MINERAL IHCLUSIOHS - Crystals: Prismatic crystals present, in axial parenchyma cells, in r'ay cells, - crystalliferous cells: ordin,ary, 
MISCELLANEOUS: Axial parenchyma storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL, PROPERT~ES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of 'I MaxillUll crushingstrength 
tested I content' XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 80 0.48 0.575 51 84 9.200 11.10/ 27.6 45.8 

.' 
Stress at l imi t Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 

proportionality MPa Side grain end grain R I T R-Plane " T-plane 

7.3 10.8 
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TRADE NAME: Samrong BOTANICAL NAME: Scaphium macropodum Beumee ex Heyne (Sterculiaceae) 
LOCAL NAME: KeIDbang semangkok (M.); Kapas-kapasan (In.) 

~ABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight .to fairly interlocked, . - Texture: medium, IJeight: moderately heavy, Shrankage: small, 

. STRENGTH CLASSES: strong, medium, . i: .!. ; 

. SEASOIIIIIG - Air drying rates: .fast, 
NATURE DUARBILIl;Y: moderately durable, 

Checking: sl igh~ risk of checking, Defo'rmation: sl ight risk of deformation, 
AMENABILITY TO' PRESERVATIVE TREATMENT: good, . IJORKIIIG QUALITIES: easy, 

. USES: Interior finish, Furniture, :V~nee", Plywood, 

;'i GEOGRAPHiC DISTRIBUTIOII: Thai land, Malaysia, Indonesia,. 
'.: GROIJTH RIIIGS: moderately distinct, 

.VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 
. - 'Perforation plates: simple, Intervessel pits: alternate, 

- Vessel-ray pitting: similar to inte~vessel pits, - Mean T.D.: >200, 
- Vessel 110.: <5/s.q.mn, - Vessel element mean length: 350-800um, 

.. " 

FIBRES AIID FIBRE TRACHEIDS - pits: simple to minutely bordered pits, - Mean length: 900-1600um, - \Jall thickness:· thin to thick, 
AXIAL PAREIICHYMA - Aportracheal' p.: terminal, .- Paratracheal p.: vasicentric, al iform, confluent, Banded:' 1-3 cells, >3 cells, 
RAYS - rays of two distinct sizes, - IJidth: cOlllllOnly 4-10. seriate, comnonly >10 seriate, -·lIurbers: 4-12/mn, 

- Ray tissues: h~terogeneo~s type 11, heterogeneous ~ype Ill,· 
MIIIERAL IIICLUSIOIIS - 'SHica: present in ray cells, present In axial parenchma cells, 
,,!ISCELLANECXJS:. Rays stor.ied,. A~i.a.l ,parenchyma .storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AIID MECHAIIICAL PROPERTIES 

Locality of growth I 1I0.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of 'Maximum crushingstrength 
,~I' "te,sted ,I. ,content r.1 Basic d~nsitY'1 Air-dry density I MPa , elasticity GPa , MPa' 

-----:-.-------.------------------------------------~--'---r~-·--------------------------------------~------ -----------------------------------

',Malaysia 3 .'. _.: 1,:,16.8 .0.59· . ;';' 0.705 I 92 103 17.0 . 17.0 ,. -50.2" 59.5 
. . -----------------------------------------------.---------.-----------------------------------.---------.--------------------------------------·H 

Stress a,t1l im)t. . .1 ... ,.. Hardness' '11.· '.! I· . Shear paralel to grain 

proportional ity 'MP~:I ;:" S:i:?e grain - L end g,rain ; I R . ···1 
MPa 
T 

I' Resistance to splittiing II/cm 
, R-Plane '. ,. T-plane . 

.-----------------.--------------------------------------------------------------.-------------------------------------------------------------, . . 
.. 1 .4940 5207 .' 10.1 12.0 34 52 

, . 
-~----------------------.----------------------------- -----------------------------------------------.-----------------------------------------
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TRADE ~AME: Kelumpang BOTA~ICAL ~AME: Sterculia foetida L. (Sterculiaceae) 
LOCAL ~AME: Kalumpang (Ph.); Kepuh, Ga.loerrpang. kaloerrpang, kaloerrba (in.); Kelunpang jari (M.) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct, . - Heartwood Color: yellow, brown, - Odour: 

- Grain: oblique, - Texture: coarse, ~eight: light, moderately heavy, Shrankage: 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking: Deformation: 
NATURE DUARBILITY: non-durable, ~RKING QUALITIES: easy, 
USES: House building, Furniture, Veneer, Plywood, 

Packing boxes, Household appliance, 
GEOGRAPHIC DISTRIBUTION: Thailand, Malaysia, Philippines, Indonesia, China, India, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES· Poros i ty: wood di ffuse-porous, - Arrangement: in di ffuse, 

FIBRES AND 

Perforation plates: simple, Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T'.D.: >200, 
Vessel No.: <5/sq.mm" - Vessel element mean length: 350-800um, - Tyloses: 

FIBRE TRACHEIDS - Pits: moderately distinct.bordered, - Mean length: >1600um, 
present, 
\.Iall thickness: thin· to thick·,·· . 

AXIAL PARENCHYMA - Aportrac~eal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: vasicentric, aliform, 
RAYS - ~idth: commonly >10 seriate, - Numbers: <4/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill; - Sheath cells present, 

- Tile cells: Durio-Pterospermum type, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, . crystall iferous cells: o.rdi"nary, charrbered: 
MISCELLANEOUS: Axial parenchyma storied, 

TABLE·OF PHYSICAL AND MECHANICAL PROPERTIES 

.---------------------------------.---~--------------- ------------------------------.----------------------------------------------------------

Locality' of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry.density I MPa I elasticity GPo· I MPa 

. I 
.--------------------------------------------------------------------------------------------------------------.------------------------------. ','.. . 

Stress' at l imi t . " Hardness N. Shear paralel to grain MPa ·1· Resistance to splittiing N/crn 
proportionality MPa Side grain end grain R I T I 'R-Plane IT-plane 
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TRADE NAME: Samak BOTANICAL NAME: Schima wallichii choisy (Theaceae) 
LOCAL NAME: Mang-tan, Ta-lo (Th.); Ch ilauni (lnd.); p'uspa (In.); medang Gata l (Sab.); Kel inch i padi (Br.) 

HABIT OF TREE: large tree, 
pHYSICAL PROPERTIES - Heartwood and.Sapwood: indistinct, - Heartwood Color: brown, red, - Odour: 

- Grain: oblique, - Texture: very fine, - ~eight: moderatelY heavy, - Shrankage: very large, 
~ STRENGTH CLASSES: medium, 

SEASONING - Air drying rates: - Checking: hight risk of checking, - Deformation: hight risk of deformation, 
NATURE DUARBILITY: non-durable, AMENABILITY TO PRESERVATIVE TREATMENT: medium, ~ORKING QUALITIES: moderately easy, 
USES: Durable timber, Vehicle, Furniture, Veneer, Plywood, 

'packing boxes, Food containers, Turnery wood, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Malaysia, Indonesia, China, India, 
GRO\JTH RINGS: moderately distinct, indistinct' or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

,- Vessel grouping: exclusively solitary, solitary vessel outline angular, '- Perforation plates: scalariform, - lntervessel pits: extremely rare or absent, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Vessel with helical thickenings, - Mean T.D.: 50-l00um, 
- Vessel No.: 20-40/sq.mm, 40-100/sq.mm, - Vessel element mean length: >800um, 

FIBRES AND FIBRE TRACHEI~S - Pits: distinct bordered, -: Mean l.ength: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, 
RAYS - interconnected (fused) rays, - ~idth: 1-3 cells, ,- Numbers: 4-12/mm, 

- Ray tissues: heterogeneous type i, heterogeneous type 11, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, crystalliferous cells: chambered, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I ,content %1 Basic density I Air-dry density I . MPa I elasticity GPa I MPa 

Malaysia I, 3 16.7 I· 0.59 0.720 88 98 12.0 11.9 I 46.3 54.6 

Stress at limit, '/ Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proport i ona l i ty MPa , I ' Side grain I' end grain R T R-Plane T-plane 

-----------------------------------------.----------------------------------------------------------------.-----------------------------------, . 
5.45 5.87 5650 5938 12.3 14.7 67 89 
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TRADE NAME: Tapmis 
LOCAL NAME: 

BOTANICAL NAME: Ternstroemia megacarpa Merr. (Theaceae) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, Heartwood Color: brown; red, - Odour:. indistinct,. 

- Grain: interlocked, Texture: very.fine, - \Jeight: light, moderately heavy, - Shrankage: . 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: - Checking:' - Deformation: 
NATURE DUARBILITY: \JORKING.QUALITIES: easy, 
USES: Furniture, Plywood, 

Packing boxes, Household appliance, 
GEOGRAPHIC DISTRIBUTION: Philippines, 
GR~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

':.'. \,' " 

. : . ~ : :.;' ... 

.,.' :. 7 .: , • . " ~ !: ::; t '.; 
i .... ' '.: ·:;:1 ~"~ 
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.' .J 
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.. :.:.... Vessel grouping::exclusively solitary, solitary vessel outl'ine angular, Perforation plates: scalariform,'" 
Vessel-ray pit~ing:.similar. to intervessel pits, -. Vessel with helical thickenings,· - Mean T.O.: 100-200um, 

lntervessel'pits: opposite, scalariform 

- Vessel No.: 20-40/sq.mm, - Vessel element mean length: >800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: >1600um, - \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - interconnected (fused) rays, - \Jidth: 1-3.cells, - NLXrbers: 4-12/mm, 

Ray tissues: heterogeneous type I, heterogeneous type. 11, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

-----------~------------------------------------------------------------------------~------------------~---- ---------------------------------
Locality of growth 1 No.of trees 1 Moisture I Density g/cm3 I Bending strength I . Modulus of I Maximum'crushingstrength 

tested· .1 :content XI Basic density I ,Air-dry density 1 MPa .I elasticity GPa I .:, MPa· 

----------------------~------------------------------- ------------------------------------------------------.---------------------------------

.1 
------------------------------------------------------------------------------------------------------------------------------_.--------------. . . . . 

end grain 
Shear paralel to grain MPa 

R 1 T 

Resistance to spl ittjing . Nfcm . 
R-Plane' I i-plane 

Stress .at limit 
proportionality MPa 

Hardness N. 

------------------------------------------------------ ----~----------------------------------------------------------------~------------------
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TRADE NAME: Punah BOTANICAL NAME: T~tramerista glabra Miq. (Te'trameristaceae) 
LOCAL NAME: Entuyut, Kaju hujan (Sar.); Tuyot (Sab.); Punak, Bangkalis (In.); Amat (Br.) 

",' 
HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indisti,nct, 

- Grain: straight, - Texture: medium, 
STRENGTH CLASSES: strong, medium, 

- Heartwood Color: brown, red, with streaks, - Odour: indistinct, 
- ~eight: heavy, - Shrankage: comparatively large, 

SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: moderately durable, AME~ABILITY TO PRESERVATIVE TREATMENT: medium, ~ORKING QUALITIES: easy, 
USES: House building, Durable timber, Ship and boat man~facturing, Vehicle, Furniture, Sporting 'goods, 

Agricultural implement wood, . 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, 
GRaYTH RINGS: indistinct or absent, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Vessel grouping: radial multiple, - Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T:D.: >200, 
- Vessel No.: 5-20/sq.mm, - Vessel element mean length: >800um, Gums 'and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: >1600um, - ~all thickness: very thic"k, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, - Paratracheal p.: scanty, 
RAYS - ~idth: 1-3 cells, commonly 4-10 seriete, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type'l, - Sheath cells present, 
MINERAL INCLUSIONS - cry~tals: RaJ?hides crystals present, in ray cells, - crystall iferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth 1 No.of trees' 1 Moisture 1 Densi ty g/cm3 1 Bending strength 1 Modulus of 1 Maxirrun crushingstrength 
1 tested 1 content %1 Basic density 'I Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

, ' 

-- ... --------_._-----.----------_._._------------------------------------_.-------------------------------------------------------------------
Malaysia 18.9 0.63 0.785 87 105 15.4 15.8 I 49.4 64.1 

Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPe Side grain end grain R I T R-Plane T-plane 

5.72 6.72 4670" 5216 , 9.7 12.3 43 80 
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TRADE NAME: Ramin BOTANICAL NAME: Gonystylus banc anus (Miq.) Kurz (Thymelaeaceae) 
LOCAL NAME: Ramin telur (Sar.); Ramin melawis (H.); Lanutan-Bagio (Ph.); Gaharu buaya, Garu buaja (In.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, - Odour: indjstinct, 

- Grain: straight to fairly interlocked, - Texture: fine, - ~eight: moderately heavy, 
STRENGTH CLASSES: strong, medium, 

• Shrankage: small, 

of checking, - Deformation: SEASONING - Air drying rates: fast, - Checking: slight risk 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES: no, AMENABILITY TO PRESERVATIVE TREATMENT: good, ~ORK lNG QUAL! Tl ES: ,easy, 
USES: House building, Interior finish, Furniture, Veneer, Plywood, Culture, 

GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, 
GRO~TH RINGS: indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, ' 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D_: 100-200um, 
- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits", 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Mean length: 900-1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: aliform, confluent, - ,Banded: 1-3 cells, 
RAYS - ~idth: exclusively uniseriate, - Nurbers: 4-12/mm, ,- Ray tissues: homogeneous uniseriate, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals ,present" Styloid crystals present, in ~ay cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

------------------------------------------------------ ---------------------------------------------~----------------------------~-------------

Local ity of growth I No.of trees I Moisture I Density g/cm3 I Bending\ strength I Modulus of I Maximum crushin'gstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPs 

Malaysia 5 18.6 0.58 

Stress at limit Hardness N_ 
proportionality HPa Side grain end grain 

4580 5075 

0.675 88 105 

Shear paralel to grain MPa 

R I T 

8.5 10.7 

15.9 16.3 I 48.8 ' 57.6 

Resistance to splittiing N/cm 
R-Pljne IT-plane 

34 44 
------------------------------------------------------.----------------------------------------------------~ -----------------------------------
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TRADE NAME: Balobo 
LOCAL NAME: 

BOTANICAL NAME: Diplodiscus pa'niculatus Turcz. (Ti l iaceae) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight, - Texture: fine, - \-Jeight: moderately heavy, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rates: -::Checking: - Deformation: 
NATURE DUARBILITY: non-durable, YORKING QU~LITIES: easy, 
USES: House building, Interior finish, Textil'e timber, Sporting goods, 

- Shrankage: large, 

Agricultural implement wood, Packing boxes, Turnery wood, Tool handle, Pulpwood, Disposable chopsticks etc., 
GEOGRAPHIC DISTRIBUTION: Philippines, 
GROYTH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, 

- Vessel grouping: radial mUltiple, - Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, gash-like, - Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, -, Vessel element mean length,: 350-800um, - Tyloses: present, 

FIBRES AND FIBRE TRACHEIDS - p(ts: distinct bor,dered, :- Mean length: 900-1600um, - \-Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse",dif;fllse,-in-aggregates, terminal" - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS - I-lidth: '-3 cells, commonly 4-10 seriate, - Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHAN)CAL PROPERTIES 

Local ity of growth I No.of tr~es I M~isture I ,Density g/cm3 I Bending strength I Modulus of I Maxirrun crushingstrength 
I tested I content %1 Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Phi l ippines 2 12 0.64 0.750 128 117 14.6 13.5 I 56.4 52.1 

Stress at limit 'I Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 
proportionality MPa I 'Side grain ,I end grain R T R-Plane T-plane 

11.9 10.3 I, 7300 6643 , 9400 8554 I 11.4 11.8 
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TRADE NAME: Thitko BOTANICAL NAME: Pentace burmanica Kurz. (Tiliaceae) 
LOCAL NAME: Burma Mahogany, Kashit (Bur.); Sisiat·pluak (Th.); mclunak (M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: clearly distinct, 

- Grain: straight to fairly interlocked, 
STRENGTH CLASSES: medium, 

- Heartwood Color: brown, red, - Odour: indistinct, 
- Texture: fine, - \Jeight: moderately heavy," - Shrankage: large, 

SEASONING - Air drying rates: moderately slow, - Checking: sl ight risk of checking, - Deformation: sl ight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: low, \JORKING QUALITIES: moderately difficult, 
USES: .House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Plywood, 

Household appliance, Turnery wood, Carvinge, 
GEOGRAPHIC DISTRIBUTION: Burma, Thailand, 
GRO\JTH RINGS: moderately distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 350~800um, - Tyloses: present, 
FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: >1600um; . - \Jall thickness: thin t~ thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, diffuse-in-aggregates, terminal, - Paratracheal p.: scanty, - Banded: 1:3. cells, 
RAYS - Yidth: '-3 cells, Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES' 

Locality of growth 1 No.of trees 1 Koisture 1 Density g/cm3 1 Bending'strength 1 Modulus of I MaxillX.l1l crushingstrength 
tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa I MPa 

. . . 
... -------------------------------------------------------------------------------------------------------------------------------------------

.Burma 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

90.6 

Shear paralel to grain MPa 
R 1 T 
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TRADE NAME: Nghien 
LOCAL NAME: Trasiet( 

BOTANICAL NAME: Pentace tonkinensis A. Chev. (Tiliaceae) 
); Sisiet (Cam.); 

HABIT OF TREE: large tree, 
- Odour: indistinct, PHYSICAL PROPERTIES - Heartwood"and Sapwood: distinct, 

- Grain: interlocked, - Texture: 
- Heartwood Color: brown, red, 

fine, - ~eight: very heavy, - Shrankage: 
STRENGTH CLASSES: strong, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILiTY: ve~y duarble, ~RKING QUALITIES: very difficult, 
USES: House bui lding, Durabl"e timer, Ship and boat manuf!,!cturing, Vehicle, 

Household appliance, Tool handle, Oil press, Bedding wood material, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Cambodia, 
GR~TH RINGS: moderately'distinct, indistinct or absent, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diagonal and/or radial pattern, in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
,- Vessel-ray pitting: similar to intervessel pits, ,Mean T.D.: 100-200um, 
- Vessel No.: 5-20/sq.mm, 20-40/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered, - Mean length: 900-1600um, - ~all thickness: very thick, 
AXIAL PARENCHYMA - Paratracheal 'p.: scanty, - Banded: 1-3 cells, 
RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissu~s: heterogeneous type 11, 
MINERAL INCLUSIONS -' Crys'tals: Prismatic crystals present,' in ray cells, - crystall iferous cells: ordinary, 
MISCELLANEOUS: Rays storied, Axial parenchyma storied, Vessels storied, Fibres storied, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth 1 No.of trees 1 Moisture 1 Density g/cm3 'I Bending strength 1 Modulus of 1 Maximum crushingstrength 
1 tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity G,Pa 1 MPa 

-~~-~~------------------------------------------------ ----------------------------------------------------------------------------------------
Stress at limit Hardness N. Shear paralel to grain MPa Resistance to splittiing N/cm 

proportionality MPa Side grain end grain R T R-Plane T-plane 

------------------~------------------------------------------------------~-.-----------------.-------------- ------------------------------------

1 ' 

-----------~-----------------------.-.---------------- -----------T--------------------------------------------------------.-------.--.--.- .. ----
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TRADE NAME: Magabuyo BOTANICAL NAME: Celtis luzonica ~arb. (Ulmaceae) 
LOCAL NAME: Kaju lulu (In.) 

HABIT OF TREE: mediun tree, large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: - Heartwood ~olor: white to gr~y, yellow, , Odour: indistinct, 

- Grain: straight to fairly interlocked, - Texture: mediun, - ~eight: moderately heavy,' - Shrankage: 
STRENGTH CLASSES: mediun, 
SEASONING - Air drying rates: - Checking: - Deformation: 
NATURE DUARBILITY: RESISTANCE TO TERMITES: moderately, ~ORKING QUALITIES: easy, 
USES: House building, Furniture, Plywood, Sporting goods, 

Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Philippines, Indonesia, 
GRO~TH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Int.ervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, 
FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Mean length: 900-1600um, - ~all thickness: thin to thiCk, 
AXIAL PARENCHYMA· Paratracheal p.: aliform, confluent, 
RAYS - ~idth: commonly 4-10 seriate, Numbers: 4-12/mm, - Ray tissues: heterogeneous type 11, ryeterogeneous type Ill, 

~ .. ' .. 

MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in axial parenchyma cells, in ray cells, - crystalliferous cells: ordinary, 

TABLE' OF PHYSICAL AND MECHANICAL PROPERTIES 

LocaLity of growth 1 No.of trees I' Moisture 1 Density g/cm3 1 Bendin~ strength 1 ModuLus of 1 Maximun crushingstrength 
tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 eLasticity GPa 1 MPa 

Philippines 2 12 0.56 0.648 83.2 76.3 10.3 9.55 1 44.9 41.5 

Stress at Limit Hardness N. Shear paralel to grain MPa I' Resistance to spLittiin~ N/cm' 
proportional~ty MPa Side grain end grain R 1 T 1 R-PLane 1 T-plane 

8.89 7.69 4830 4395 6300 5733 I' 12.8 13.2 
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TRADE NAME: Anabiong BOTANICAL NAME: Trema orientalis (L.) Bl. (Ulmaceae) 
LOCAL NAME: Menarong, Mengkirai (M.); Anggerung besar, Kurai, kawae mogane, Kaoetoe, Mawa, Siapo, Ngawoi (In.); Halin-dagang (Sab.); Marong (Sar) 

HABIT OF TREE: medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, 

. ~ Grain: straight, - Texture: fine, 
STRENGTH CLASSES: very weak, 

.- Heartwood Color: yellow, brown, - Odour: indistinct, 
.- ~eight: very light, - Shrankage: very large, 

SEASONING - Air drying rates: fast, - Checking: no risk of checking, - Deformation: no risk of deformation, 
NATURE DUARBILITY: non-durable, RESISTANCE TO TERMITES:· no, AMENABILITY TO PRESERVATIVE TREATMENT: medium, 
USES: Interior finish, 

Packing boxes, H·ousehold appl iance, Buoys, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, Indonesia, China, 
GR~TH RINGS: indistinct or absent; 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: 100-20~um, 

- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-aOOum, - Tyloses: present, 

~RKING QUALITIES: easy, 

FIBRES AND FIBRE TRA~HEIDS .- Pits: ·moderately distinct bordered, - Mean length: >1600um, - ~all thickness: thin to thick, 
AXIAL PARENCHYMA - Paratracheal p.: scanty, 

. RAYS - interconnected (fused) rays; - ~idth: 1-3 cells, - Numbers: 4-12/mm, 
- Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees i·Moisture I Density g/cm3 I Bending strength I Modulus of I Maxinun crushingstrength 
,. I tested I content .Xl Basic density I Air-dry density I MPa I elastici·ty GPa I MPa 

-! 

Philippines 12 I 0.36 0.432 60.3 60.3 6.37 26.7 24.7 
---.---.---.--------.-.----------.----------------.-------.--------.-----------------------------.---------------------------------------.----

Stress at· l imi t Hardness N. 
proport i onal i ty MPa " I .. ·Side grain end groin 

3.65 3.16 2450 3360 

Shear porolel to grain MPa 
R T 

8.64 8.93 

Resistance to splittiing N/cm 
R-Plane IT-plane 

------------------------------------------~------------~---------------------------------------------------- ----------.---.----.--------------
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TRADE NAME: Gamari BOTANICAL NAME: Gmelina arborea L. (Verbenaceae) 
LOCAL NAME: Gumhar (Ind.); Yamane (Bur.); Kaju titi (In.); Gumari, So, Saw (Th.); Gmelina, Yemane (Ph.) 1,'1, .•.• : ,:." '. ,j" 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, Heartwood Color: white to grey, yellow, - Odour: indistinct, ;, ... 

- Grain: straight to fairly interlocked, wavy, - Texture: medium, - \Jeight: light, - Shrankage: cOlll'aratively large, 
STRENGTH CLASSES: weak, 
SEASONING - Air drying rates: fast, - Checking: - Deformation: 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: medium, 
USES: House building, Interior finish, Ship and boat manufacturing, Vehicle, Furniture, Veneer, Plywood, 

Wood mould, Turnery wood, Carvinge, Matches, Pulpwood, 
GEOGRAPHIC DISTRIBUTION: Cambodia, Burma, Thailand, Philippines, China, India, 
GROWTH RINGS: distinct, 
VESSELS/PORES Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

Perforation plates: simple, Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 

- Vessel No.: <5/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

"" V", 

,.: . 
WORKING QUALITIES: easy, 

FIBRES AND FIBRE TRACHEIDS - Pits: distinct bordered, - Septate fibres: common, - Mean length: 900-1600um, 
AXIAL PARENCHYMA - Aportracheal p.: term(nal, - Paratracheal p.: scanty, vasicentric, aliform, confluent, 

\Jall thickness: thin to thick,-

.RAYS interconn"ected (fused) rays, - Width: 1-3 cells, cOrITnonlY 4-10 seriate, - Numbers: <4/mm, 
- Ray tissues: homogeneous multiseriate, heterogeneous multiseriate, 

MINERAL INCLUSIONS - Crystals: Acicular crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Malaysia 5 16.9 0.41 0.480 61 

Stress at I imi t Hardness N. Shear paralel to grain 
proportionality MPa Side grain end grain R I 

75 

MPa 
T 

9.6 8.9 32.5 38.7 

I Resistance to splittiing N/cm 
·1 R-plane I . T-plane 

.. 
-------------------------.--------------------------------------------------------------------------------------------------------------------' 

2.97 3.22 2580 "2727 7.7 9.2 49 53 
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TRADE NAME: Sungkai BOTANICAL NAME: Peronema canescens Jack. (Verbenaceae) 
LOCAL NAME: Sukai, Cherek (M.); Djati sabrang (In.) • 

. HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, . - Heartwood Color: yellow, - Odour: 

- Grain: straight, .. - Texture: medium;·· .. ~ \Jeight: moderately heavy, - Shrankage: 
STRENGTH CLASSES: medium, 
SEASONING .- Air drying rates: moderately fast, - Chec.king: 's'~ight risk of checking, - Deformation: slight risk of deformation, 
NATURE DUARBILlTY: moderately durable," AMENABILITY TO PRESERVATIVE TREATMENT: good, I-IORKING QUALITIES: moderately easy, 
USES: House building, Interior finish, Durable timber;Vehi'cle/Furnit'ure, Veneer, Plywood, 

GEOGRAPHIC DISTRIBUTION: Burma, Thailand, Malaysia, Indonesia, 
GR~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood ring-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, '- Intervessel pits: alternate, 
- Vessel-ray pitting: similar to intervessel pits, - ~ean T.D.: 
- Vessel No.: - Vessel element mean length: 350-800um, 

FIBRES AND FIBRE TRACHEIDS - Pits: simple 'to minutely bordered pits, - Mean length: 900-1600um, . \Jall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, 
RAYS . \.Iidth: 1-3 cells, cOmmonlY 4-10 seriate, 

Paratracheal p.: scanty, aliform, confluent, 
- NlJllbers: <4/rrrn; 4-12/rrrn, - Ray tissues: heterogeneous type 11, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Local ity of growth I No.of trees I H.oisture I D~nsity g/cm3 I Bending strength 1 Modulus of 1 Maxinun crushingstrength 
tested' ,I' content XI Basic density 1 Air-dry density I MPa I elasticity GPa I MPa 

'Indonesia . 0.03 . 

Stress at limit . I Hardness N. 
proportionality HPa·I·· Side grain· I end grain 

0:725 66.96 69.75 I 8.235 7.9951 31.08 33.78 

Shear paralel to grain MPa 
R I, . T 

Resistance to splittiing N/cm 
R-Plane IT-plane 

----------------------------------~------------------- ----------------.----.------------------------------------------------------------------

6.1 4.2 6.9 4.8 
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TRADE NAME: Teak BOTANICAL NAME: Tectona grandis L. f. (Verbenaceae) 
LOCAL NAME: Jati (In.); Kyun (Bur.); Mai sak (Th.) 

HABIT OF TREE: large tree, 
PHYSICAL.PROPERTIES - Heartwood and Sapwood: clearlY distinct, - Heartwood Color: yellow, brown, - Odour: i~istinct, 

- Grain: straight to fairly interlocked, - Texture: coarse, - Weight: moderately heavy, - Shrankage: small,· ;", 
STRENGTH CLASSES: medium, • j ~ : • 

- Checking: no risk of checking, - Deformation: no risk o~ deformation, SEASONING - Air drying rates: fast, 
NATURE DUARBILITY: very duarble, RESISTANCE TO TERMITES: yes, AMENABILITY TO PRESERVATIVE TREATMENT: low, WORKING QUALITIES: moderately easy,' 
USES: House building, Interior finish, Durable timber, Ship and boat 'manufacturing, Vehicle, Furniture" Veneer, Plywood" Musical instruments, 

Packing boxes, Wood mould, Cooperage, 
GEOGRAPHIC DISTRIBUTION: Vietnam, Burma, Thailand, Philippines, Indo-china, China, India, 
GROWTH RINGS: distinct, 
VESSELS/PORES Porosity: wood ring-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
Vessel No.: 5-20/sq.mm, Vessel element mean length: <350um, - Tyloses: present, 

. r" 

FIBRES AND FIBRE TRACHEIDS - Pits: moderately distinct bordered" - Septate fibres: common, - Mean length: 900-1600um, - Wall thickness: thin to thick, 
AXIAL PARENCHYMA - Aportracheal p.: terminal, - Paratracheal p.: scanty, vasicentric, 
RAYS interconnected (fused) rays, - Width: 1-3 cells, commonly 4-10 seriate, - Numbers: <4/mm,,4-12/mm, 

- Ray tissues: homogeneous uniseriate and multiseriate, heterogeneous type Ill, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 
. ". a_. ___________________________ • _____________________________________ • ___ . _________________________________ . __________________________________ _ 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendin~ strength I Modulus of I Maximum crushingstrength 
tested I content :q Basic density I Air-dry density I MPa I elas'ticity GPa I MPa 

", • ",I" , •• ' ~ 

., .' 

.1 #. 

.Ma lays i a 9 15.0 ' . I : 0.54 0.625 86 90 10.3 ,10.0 145.8' '·49.8'" 

------------------------------------------------------ ------------------------------------------~-----------------------.-~--------------------. 

Stress at limit Hardness N. 
proportionality MPa Side grain end grain 

Shear paralel to grain MPa 

R 1 T 
Resistance to splittiing Nfcm· 

'R-Plane 1 'T-plane'" 
. , -----------------------------------------------------.---------------------------------.---------.--------------------------------------------

5.79 5.79 4805 4805 10.6 12.0 59 73 
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TRADE NAME: Entapuloh BOTANICAL NAME: Teijsmanniodendron sp. (Verbenaceae) 
LOCAL NAME: Buak buak(Sab.) 

HABIT OF TREE: small tree, medium tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: distinct,- Heartwood Color: yellow, brown, - Odour: indistinct, 

- Grain: straight to fairly interlocked, -, Texture: fine, - \-Ieight: light, moderately heavy, - Shrankage: 
STRENGTH CLASSES: medium, 

, " 

SE~SONING -, Air drying rates: - Checking: slight risk of checking, - Deformation: slight risk of defo'rmation, 
NATURE DUARBILITY: moderately durable, non-durable" ,AMENABILITY TO PRESERVATIVE TREATMENT: medium, I-IORKING QUALITIES: easy, 
USES: House building, Interior finish, Furniture, 

Agricultural implement wood, Packing boxes, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Philippines, 
GROI-ITH RINGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
- Vessel-ray pitting: large, rounded, large, gash-like, - Mean T.D.: >200, 
- Vessel No.: <S/sq.mm, S-20/sq.mm, -, Vessel element mean length: 350-BOOum, 

FIBRES AND FIBRE TRACHEIDS - Pits:, moderately distinct bordered, - Septate fibres: common, - Mean length: >1600um, - \-Iall thickness: thin to, thick, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, 
RAYS - \-lidth: commonly 4-10 seriate, - Nurbers: <4/mm, 4-12/mm, -, Ray tissues: heterogeneous type I I, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 1 Bending strength I Modulus of I Maxirrun crushingstrength 
'I tested 1 content %1 Basic density 1 Air-dry density 1 MPa 1 elasticity GPa 1 MPa 

Malaysia 15 0.763 90 93.B 11.7 11.361 45 4B.9 

Stress at limit Hardness N. Shear paralel to grain MPa 'I Resistance to splittiing H/cm 
proportionality MPa S!de grain, 1 end grain R I T ,I R-Plane T-plane 

------------------.---------------.---.-------.-.-----------------------------------.-.-.-.--------------------------------.-.---.-.-.-.-.-.-. , , 

'." 10 11.4 

'--------------------------------------------------------------------.-.-.---.---.-.-.----.-.-.-.-------------------------.-.------------------
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TRADE NAME: Leban BOTANICAL NAME: Vitex cofassus Reinw. (Verbenaceae) 
LOCAL NAME: Gofasa, Gupasa, Biti, Awola, Katonding, Nanasa, Tompira, ~ola, Fafa (In.). 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, brown, - Odour: indistinct, 

- Gruin: straight to fairly interlocked, - Texture: fine, - ~eight: moderately heavy, - Shrankage: 'large, 
STRENGTH CLASSES: medium, 
SEASONING - Air drying rutes: - Checking: Deformation: slight risk of deformation, 
NATURE DUARBILITY: durable, RESISTANCE TO TERMITES: moderately, AMENABILITY TO PRESERVATIVE TREATMENT: low, 
USES: House building, Interior finish, Durable timber, Ship and boat manufacturing, Furniture, Veneer, Plywood, 

Carvinge, Tool 'handle, Bent wood, 
GEOGRAPHIC DISTRIBUTION: Malaysia, Indonesia, Papua New Guinea, 
GRO~TH RINGS: distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Perforation plates: simple, - Intervessel pits: alternate, 
Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: 100-200um, 

- Vessel No.: 5-20/sq.mm, - Vessel element mean length: 350-800um, - Tyloses: present, 

~ORKING QUALITIES: moderately easy, 

, . 

,I 

FIBRES AND FIBRE TRACHEIDS - Pits: simple to minutely bordered pits, - Septate fibres: common, - Mean length: 900-1600um, 
AXIAL PARENCHYMA - Aportracheal p.: diffuse, terminal, - Paratracheal p.: scanty, 

- ~all thickness:' thin to thick, 

RAYS - ~idth: 1-3 cells, - Numbers: 4-12/mm, - Ray tissues: homogeneous multiseriate, heterogeneous type Ill, 
MINERAL INCLUSIONS - Crystals: Prismatic crystals present, in ray cells, - crystalliferous cells: ordinary, 

TABLE OF PHYSICAL AND MECHANICAL PROPERTIES 

Locality of growth I No.of trees I Moisture I Density g/cm3 I Bendin~ strength 1 Modulus of 1 Maximum crushi~gstrength 
tested I content :.q Basic density 1 Air-dry density I MPa 1 elasticity GPa 1 MPa 

Indonesia 15.6 

Stress at limit Hardness N. 
proportionality MPs Side grain end grain 

0.841 83.4 89.0 

Shear paralel to grain MPa 

R I T 

6.9 8.0 7.6 8.8 
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12.26 12.011 '55.1 61.7 

Resistance to splittiing N/cm 
R-Plsne 1 T-plane 
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TRADE IIAME: Li l in BOTAIII CAL IIAME:, Xanthophyllun excelsun Miq. (Xanthophyllac~ae) 

LOCAL IIAME: Bok-bok (Ph.); Gading', Kien9og, Mendjalin, minak angat (In.); Nyalin (M.) 

HABIT OF TREE: large tree, 
PHYSICAL PROPERTIES - Heartwood and Sapwood: indistinct, - Heartwood Color: yellow, - Odour: indistinct, 

,10, -, Grain: straight, -Texture: mediun, coarse, 0 Weight: moderately heavy, - Shrankage: comparatively large, 
~", STREIIGTH CLASSES: strong, 

SEASOIIIIIG 0 Air drying rates: moderately slow, - Checking: slight risk of checking, - Deformation: slight risk of deformation, 
, IIATURE DUARBILITY: non-durable, RESISTAIICE TO TERMITES: no, WORKING QUALITIES: easy, 

USES: House building, Interior finish, Furniture, Plywood, 

c 
GEOGRAPHIC DISTRIBUTIOII: Philippines, Indonesia, 
~~~!~ RIIIGS: moderately distinct, 
VESSELS/PORES - Porosity: wood diffuse-porous, - Arrangement: in diffuse, 

- Vessel grouping: exclusively solitary, - Perforation plates: ~imple, - Intervessel pits: alternate, extremely rare or absent, 
- Vessel-ray pitting: similar to intervessel pits, - Mean T.D.: >200, 
- Vessel 110.: <5/sq.mm, - Vessel element mean length: 350-800um, Gums and other deposits, 

FIBRES AIID FIBRE TRACHEIDS -Pits: distinct bordered, : - Mean length: 90,O-1600um, - Wall thickness: thin to thick, 
TRACHEIDS: vasicentric, AXIAL PAREIICHYMA - Aportracheal p.: diffuse,'diffuse-in'aggrcgates, - Paratracheal p.: scanty, - Banded: 1-3 cells, 
RAYS - interconnected (fused) rays, - Width: 1-3 cells, - multiseriate portiones) as wide as uniscriate, - lIumbers: 4-12/mm, >12/mm, 

. Ray tissues: het~rogeneous type I, - Tile cells: Pterospermum type, 

TABLE OF PHYSICAL AIID MECHAIIICAL PROPERTIES 

Locality of growth I 1I0.of trees I Moisture I Density g/cm3 I Bending strength I Modulus of I Maximum crushingstrength 
I tested I content XI Basic density I Air-dry density I MPa I elasticity GPa I MPa 

Philippines 5 12 I ' 0.64 

Stress at limit Hardness 11. 

proportionality MPa Side grain end grain 

11.4, '9.86 7570 6889 9280 8445 I 

, !\ 

0.807 120 110 

Shear paralel to grain MPa 
R T 

12.1 12.5 
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15.2 14.1 I 61.9 57.2 

Resistance to splittiing II/cm 
R-Plane IT-plane 
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