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EXPLANATORY NQTES 

The monetary units of the countries and their offical 
exchange rates at the time of the mission were: 

Indian Rupee . IR 28.10 = US$1.00 . 
Indonesian Rupiah : IRp 2,040 = US$1.00 
Malaysian Ringgit . M$ 2.55 = US$1.00 . 
Philippine Peso . PhP 25.00 = US$1.00 . 
Sri Lankan Rupee : SLR 43.02 = US$1.00 
Thai Baht : ThB 25.06 = US$1.00 
Viet Namese Dhong : VND 10,750 = US$1.00 

The following acronyms are used in this Report: 

CIRAD-Foret 

ES CAP 

FELDA 

FRIM 

GATT 

ITC 

MIDA 

MTIB 

RRII 

RISDA 

RRIM 

UNCTAD 

UNI DO 

WB 

the new name of Centre Technique 
Forestier Tropical (CTFT), Nogent-sur
Marne, France 
Economic and Social Commission for Asia 
and the Pacific 
Malaysian Government agency for 
government-owned ~nd managed rubber 
tree plantations 
Forest Rese~rch Institute Malaysia, 
Kepong, Selangor, Malaysia 
General Agreement on Tariffs and Trade, 
Geneva, Switzerland 
International Trade Centre, Geneva, 
Switzerland 
Malaysian Industrial Development 
Authority, Kuala Lumpur, Mal~ysia 
Malaysian Timber Industry Board, Kuala 
Lumpur, Malaysia 
Rubber Research Institute of India, 
Kottayam, Kerala, India 
Malaysian Government agency for rubber 
plantation small holders 
Rubber Research Institute of Malaysia, 
Kuala Lumpur, Malaysia 
United Nations Conference on Trade and 
Development 
United Nations Industrial Development 
Organization 
The World Bank, Washington, D.C. 

A hyphen between numbers (e.g. , 1-5) indicates the ful 1 
range involved, including the beginning and end points. 

A full stop(.) is used to indicate decimals. 

A comma (,) is used to indicate thousands, millions, 
billions. 
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The following symbols, and/or abbreviations as used in this 
Report: 

IR 
IRp 

MDF 
M$ 

PhP 

SLR 

ThB 

US$ 

VND 

bd. ft. 
cm. 
dia. or D 
etc. 
ft. 
ha. 
hrs. 
hrs./day 
K. D. 

me or MC 
mm 
:mm 2 

m/min 
m3/yr. 
N/mm 2 

n.a. 
% 
S4S 

vs. 

Indian Rupee, currency unit of India 
Indonesian Rupiah, currency unit of the 
Republic of Indonesia 
Medium Density Fibreboard 
Malaysian Dollar, Ringgit, currency 
unit of Malaysia 
Philippine Peso, currency unit of the 
Republic of the Philippines 
Sri Lalnkan Rupee, currency unit of Sri 
Lanka 
Thai Baht, currency unit of the Kingdon 
of Thailand 
U.S. Dollar, currency unit of the 
United States of America 
Viet Namese Dhong, currency unit of 
Viet Nam 
Board Foot or Board Feet 
Centimetre: 1/lOOth of a meter 
diameter 
"et cetera", and so forth 
foot (12 inches): feet 
hectare (10,000 m2 ): hectares 
hours 
hours per day 
kiln-dried: kiln-drying 
cubic meter(s) 
Moisture Content 
millimetre: 1/lOOOth of a meter 
square millimetre 
meters per minute 
cubic meters per year 
Newton per square millimetre, unit of 
pressure: or of unit force 
Not available 
percent 
surfaced (planed smooth) on all four 
faces of the lumber board 
"versus": compared with: against 
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EXECQTIVE SUMMARY 

Among the hundreds of latex bearing plants which exist in 
the world, Hevea brasiliensis is the most extensively cultivated 
as a plantation specie, and is estimated to supply more than 90 
percent of the total natural rubber requirements of the world. 
On the basis of adequate and effective maintenance practices for 
rubber tree plantations, studies have shown that after 25 to 30 
years the latex producing properties of the rubber tree decline 
and the cost of latex production exceeds the gross earnings from 
the sale of latex products. Thus, it has become a practice that 
the rubber tree is felled after 25-30 years and replaced with new 
plantings. The term •rubberwood" refers to the ligno-cellulosic 
portions of the rubber tree and commonly refers to the stems, 
of the tree's branches and twigs. The size and length of the 
stems, branches and twigs vary according to the age, clone type 
and soil and climate of the tree's habitat. Hevea brasiliensis 
thrives well in tropical areas with: (a) more or less even 
rainfall throughout the year: (b) the absence of strong wind and 
heavy rainfall brought about by typhoons and cyclones; and (c) 
fertile soil in well-drained areas. 

Rubberwood was mainly used as fuelwood during the early part 
of this century: to smoke latex sheets and as fuel for household 
cooking purposes. Suggestions to exploit timber from rubber trees 
were proposed as early as the 1950's. Records indicate that as 
early as the late 60's and early 70's the Sri Lankans were 
already using rubberwood in the nanuf acture of school desks and 
school room furnishings. Forced by serious timber shortage during 
the same period, the Thai furniture producers cast their 
attention on rubberwood as an input material for the industry. 
Similarly, massive development activities to further enhance the 
industrial use of rubberwood was launched by the Malaysian 
government during the nid 70's and early so's. This period nay 
be called the "industrial modernization of the rubberwood 
processing industry•. In 1984 the Forest Research Institute of 
Malaysia published a list of products which were successfully 
manufactured using rubberwood in Malaysia: household furniture 
and furnishings, handicraft and novelty items, sawn rubberwood 
timber, plywood, hardboard, building and construction components 
(which included doors, parquet floorings, mouldings, moulded 
hardboards, toilet seeds, panelling etc.). 

More recently, Malaysia and Thailand have met success in the 
manufacture of particle board and medium density fibreboard (MDF) 
using exclusively rubberwood as the input. This development has 
tremendously increased the utilization of the ligno-cellulosic 
components of the rubber tree with diameters below 15 cm. 
However, the use of rubberwood in the construction and home 
building industries is still limited to non-load bearing 
components (or components bearing only light-load). The leading 
producers of rubberwood on an industrial scale include the 
following Asian countries: India, Indonesia, Malaysia, Sri Lanka 
and Thai land. Rubberwood plantations also exist in Cambodia, 
Myanmar, Papua-New Guinea, the Philippines and Viet Nam. 
Similarly, extensive rubber tree plantations are maintained in 
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Cameroon, Cote d'Ivoire, Liberia, Nigeria, Zaire, as well as, to 
a lesser extent, other West African countries. Rubber tree 
plantations have also been reported to exist in tropical areas 
of some Latin American countries like Brazil, Colombia, 
Guatemala and Mexico. However, rubberwood pr0cessing on an 
industrial scale is only found in the south and southeast Asi3n 
regions. 

The rubber tree, being a renewable resource of timber, 
provides a major solution, to the terrible pressure laid upon the 
world's natural forests by the land and timber needs of an ever
increasing population. Recent studies indicate that the 
rubberwood log harvest potential for the period 1992 to 1997 is 
estimated at about 10 million m3 per year, which is roughly 0.3 
percent of the world's timber needs. Thus, more research and 
development work aimed at producing rubber tree clones with 
greater timber yields is indicated. 

The physical and mechanical properties of Rubberwood (Hevea 
brasiliensis) compare favorably with those of traditional 
hardwood species such as White Meranti (shorea-anthohypochra), 
Ramin (Gonystylus spp.), Tanguile (Shorea-rubropolysperma) and 
others. Thus, rubberwood has become acceptable in the 
international market as a substitute material for furniture and 
joinery products. The material has also attained some degree of 
acceptance in the production of joinery products such as windows, 
doors and mouldings. The use of a computer software developed by 
CIRAD-Foret (Nogent sur Marne, France), entitled "Tropical Wood 
Species (TWS) Data Base Software", has indicated more 
substitution possibilities for rubberwood on the basis of 
similarity or affinity of some of the characteristics or 
properties to those of some timber species which are currently 
popular and high-valued in the international market. 

More extensive processing of rubberwood into marketable end 
products will lead to: (a) potential increase in new jobs; (b) 
the increase of foreign currency earnings, which is greatly 
needed by the economic development programmes of the rubber
producing developing countries; and ( c) enhancement of the degree 
of its relevance to the current concern of environmentalist 
movements over the depletion of the earth's natural forests. 
However, further progress in this direction may be attained only 
if two major problems in rubberwood processing are addressed 
immediately and handled properly. These problems are: (a) the use 
of toxic or carcinogenic preservatives in the industry's efforts 
to minimize, if not prevent, biodegradation of the material when 
in use; and (b) the techno-legal acceptance of rubberwood as a 
material for the buildings and construction industries as 
provided in the building codes of potential user countries. 
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THE POTENTIAL ROLE OF RUBBERWOOD IN THE FOREST ECONOMY 
OF RUBBER PRODUCING DEVELOPING COUNTRIES 

I. INTRODUCTION 

A. What is Rubberwood 

Rubberwood is the term given to the ligno-cellulose portions 
of the rubber tree, Hevea brasiliensis being the most common 
species in Asia's tropical regions. The term rubberwood commonly 
refers to the stem, branches and twigs of the rubber tree. The 
size and length of stems, branches and twigs vary according to 
the age, clone type, and soil and climate of the tree's habitat. 
The diameter of stems of mature rubber trees (25 to 30 years old) 
vary from 30 to 45 cm. at breast height. In isolated cases, 
however, rubber tree stems with diameters of 1 meter or more (at 
breast height) were found, like the 40-50 year old rubber trees 
in Dong Nai ~rovince, Viet Nam, and the 35-40 year old rubber 
trees in Zamboanga and Basilan provinces of southern Philippines. 
These old rubber trees, however, exhibited very marked tapers, 
30• or more, from ground to breast height. 

Rubberwood is generally a light coloured wood, with varying 
grain configurations, fine to medium coarse, depending on which 
part of the tree the sawn timber came from and the age of the 
tree when cut. Sawn timber cut from the lower part of the stem 
near the stump tend to be coarser than sawn timber cut from 
higher portions of the stem below the first branch. Younger 
stems give finer grained sawn timber than stems over 30 years 
old. Coarser and wilder grain patterns are exhibited by sawn 
timber cut from stem areas near the branches of rubber trees 
which were not properly trimmed/pruned during the early growing 
stage of the tree. 

The rubber trees which are currently grown in Asian tropical 
areas came from the Para region of Brazil in south America, as 
early as the latter part of the nineteenth century, where the 
trees could not be raised as plantation trees, owing to their 
propensity to attacks by fungi and insects which dwell in the 
forests of the P?ra region. Fortunately, this handicap was not 
manifested when the rubber trees were transplanted to Asian 
tropical regions, where they now thrive successfully as 
plantation trees. Rubberwood is popularly known as "Parawood" 
in Thailand, probably a reference to or recollection of its 
original habitat in Brazil. It appears that the Asian version 
of Hevea brasiliensis thrive well in humid tropical areas with: 
a) more or less even rainfall throughout the year; b) absence of 
strong winds and heavy rainfall brought about by typhoons or 
cyclones; and c) fertile soil in well-drained areas. 

There are hundreds of other latex bearing plants. However, 
only a few among these are commercially exploited for the 
production of natural rubber due to problems in extracting latex 
and unacceptable quality of the product. A. c. Sekhar lists some 
of these species for purposes of general information, as follows: 
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Parthenium argentatum: Generally found in North 
Central Mexico and Southern Texas: locally known as 
"guayule": a desert adapted plant: 

Castilla elastica: A tall ( 20 m) and stout tree, 
fo1md in Mexico, Bolivia and Brazil. The tree has a 
·.elatively smooth bark and is the main source of 
castilla Panama rubber: 

Hanihot glaziovii: Native of South America, the tree 
is of medium hei;!i.t (9 m), with a thin, scaly and 
glossy bark. It thrives well in dry rocky areas. 
This tree is the source of "ceara" rubber; 

Ficus elastica: A large tree spreading with numerous 
large buttress roots: a native of Asia. It is also 
known as India or Assam or Rambong rubber tree; 

Cryptostegia grandiflora and c. madagascariensis: 
Native to Madagascar, the tree is an ornamental wood 
climber; found in subtropic and tropical areas; 

Taraxa~um koksaghyz: A perennial herb found at 
elevat~ons of 1800-1900 meters above sea level; the 
plant is a native of Asia and withstands severe winter 
and drought; also known as dandelion rubber; 

Funtumia elastica: A tall and slender tree with a thin 
bark, found in tropical Africa; the tree is the source 
of Lagos silk rubber; 

Hevea Brasiliensis: A sturdy, quick growing, tall 
tree, the Hevea is a native of Brazil; and is grown in 
plantations in Asia, Africa and America; this tree is 
the most important commercial source of natural 
rubber. Several clones of the species have been 
developed in various rubber producing countries with 
a view to increasing the yield of late~; and lately, 
increasing the timber yield also. The mc3t important 
Hevea species is the Hevea brasiliensis Muell. Arg 
from which almost all of the world's supply of natural 
rubber is currently obtained. 

B. Rubberwood Utilization - Brief History of its peyelopment 

In the early part of this century, rubberwood was mainly 
used as fuelwood to smoke latex sheets and for household cooking 
purposes. Yet, the volume of rubberwood, stems and branches, was 
still much more than what could be consumed for fuelwood 
purposes; so •hat a huge volume of rubberwood still had to be 
burned in the fields, preparatory to replanting activities. A. 
c. Sekhar recalls that it was in the early part of 1950's that 
sugger:.;tions to exploit timber from the rubber trees were proposed 
by o. ~. Grant. This was followed by a manual prepared by A. T. 
Edgar in 1958 showing the advantages of mechanization in felling, 
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clearing and maintenance of roads and drainaae systems in the 
rubber plantations. 

Pressed by the acute shortage of timber in the country, Sri 
Lanka started to fabricate simple designs of school desks and 
schoolroom furnishings in the late '60s and early '70s. These 
efforts led to the realization that proper sawing, preservation 
and seasoning of sawn rubberwood are the keys to better quality 
end product, which formed the basis for studies on rubberwood 
utilization done by the Forest Department of Sri Lanka in 1971. 
Similarly, during the late '60s and early '70s, Thai furniture 
manufacturers have cast their eyes toward the use of rubberwood 
by the industry, seeking the help of the Thai Furniture 
Development Centre, Industrial Service Institute, to solve the 
problem of blue staining, and provide some indications of 
possible ways to overcome the instability of rubberwood. 

Realizing the economic potential3 of rubberwood, the 
Malaysian government, through the Forest Research Institute, 
Kepong, in cooperation with the Rubber Research Institute of 
Malaysia, Kuala Lumpur, and supported by other government 
agencies involved in the rubber industry (MTIB, FELDA, RISDA, 
etc.), launched massive development activities during the mid 
'70s and early '80s aimed at intensified industrial utilization 
of rubberwood. Parallel activities were also conducted by the 
Thai rubber industry during the period. This period may be 
called that of the "Industrial Modernization of the Rubberwood 
Processing Industry". 

Salleh Mohd. Nor, in 1984, drew up a list of products 
successfully manufactured out of rubberwood in Malaysia as 
follows: 

Household furniture & furnishings: Apron sets: bedroom sets: 
benches; cabinets; chests; dining sets; doors; drawer components; 
folding chairs and tables; garden sets; kitchen cabinets; living 
room sets; magazine racks; picture frames; plant stands; rocking 
chairs; screen partitions; shelves; tables; tea trolleys; 
television cabinets; etc. 

Handicraft and Novelty Ite;ys: Bread boards: carving boards; 
chopping boards; fruit boards; gift boxes; ice buckets; jewelry 
boxes; kniie blocks; pepper and salt sets; salad bowls; steak 
plates; toys; wine racks; etc. 

Primary Products: 
hardboard; etc. 

Sawn rubberwood timber; plywood; 

Building and Construction Components: Doors; parquet 
flooring; mouldings; moulded hardboards; toilet seats; panelling; 
etc. 

Lately, Malaysia and Thailand have met with success in the 
manufacture of particle board and medium density fibreboard using 
100 percen~ rubberwood material inputs. This development leads 
to the utilization of all the ligno cellulosic components of the 
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rubber tree with diameters below 15 cm. Furthermore, the recent 
advances in finger-jointing and ~Jge-gluing (lamination) 
techniques have opened a wide range of new end products for 
rubberwood. The use of rubberwood in the construction and home 
building industries, however, is still only limited to non-load 
up to light-load bearing components pending results of studies 
on its use in frame-construction methods simila!" to those 
deve · . '?ed by New Zealand for pine wood. 

C. The Rubber Tree as a Renewable Resource of Timber 

1. worldwide availability 

Recent estimates of current plantation area, growing stock 
and annual log harvest potential for the next five years (1992-
1997) in the world's major rubber producing regions are shown in 
Table I. 

Table I. World Rubberwood Supply, 1991 

Region 

Latin America 
Africa 
Asia 

T o t a 1 

Rubber Planted Growing Stock Rubberwood Log 
Area. 1000 Ha. D>5cm. 1000m3 Harvest potential 

1000m3 /yr~1992-97 

251.8 
489.8 

8.241.3 
8,982.9 

19,637 
54,432 

791.558 
865,627 

149 
835 

9.675 
10,659 

Source: INDUFOR, Helsinki, Finland 

The foregoing figures indicate that on the basis of the 
reported 3.45 billion cubic meters of round logs production in 
1991, the rubber tree, properly and adeq~ately maintained, will 
provide an appreciable volume of about o. 3 percent, vis-a-vis the 
traditional timber species, of the world's timber needs during 
the last decade of this century, hopefully continuing intc the 
early decades of the next century. 

The potential harvest of rubberwood logs in selected rubber 
producing countries of Asia, compared with their respective 
production of traditional timber species is shown in Table II. 
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Table II. Estimated total Logs Harvest of Rubberwood and 
Traditional Species in Selected Asian Countries, 1990 
(x 1000 m3

) 

~oyntr;:~ Bubbe;atood* l'.t:Sldi:tiQDSll i R5lti2. RubbeD!Qod tQ 
Species** ~al Species 

India 666 25,254 2.64 
Indonesia 270 29,552 0.91 
Malaysia 1,350 21,818 6.19 
Sri Lanka 170 736 23.10 
Thailand 1,638 5,280 31.02 

Sources: 
* Data is for Sawlogs of Veneer logs 

** FAO Yearbook of Forest Products, 1979-1990, Rone, 1992 

It will be noted from Table II that rubberwood has become 
a significant contributor (from 0.9 and 2.6 percent for Indonesia 
and India, and attaining 23.1 percent and 31.0 percent in the 
cases of Sri Lanka and Thailand respectively. Malaysia's figure 
is mid way between the two, it is bound to rise with the 
reduction of log extraction in Sabah and Sarawak) in the total 
timber producti~n of Malaysia, Sri Lanka and Thailand. With the 
current trend among timber producing developing countries in Asia 
to limit, if not totally ban, logging operations in their natural 
forests, the importance of rubberwood in solving these countries' 
timber supply problems should be expected to increase. Except for 
Indonesia, most other rubber producing countries in the region 
have plans to develop further their rubber industry, this time 
giving more attention to the rubberwood processing industry. The 
outlook may be expected to brighten, now that rubber planters are 
being made to realize that there is value added to the rubber 
tree when the stems and branches are converted into marketable 
wood products, so that rubber tree replanting activities will not 
be postponed due to one reason or another. 

It must be realized, however, that rubber growers will most 
likely only plant rubber if there is money in it. In Malaysia, 
rubber tree farmers are switching to palm oil, while in Kerala 
(India), they are replacing rubber trees by cash crops like 
cassava, corn, bananas etc. In the Philippines rubber trees are 
being replaced by fruit trees. 

on-going research and development work to produce clones of 
rubber species which will give greater yields of both latex and 
timber will also enhance the future of the rubberwood processir.g 
industry. Latest reports from the Forest Research Institute of 
Malaysia, Kepong, indicated that such a clone has already been 
developed and identified. However, more work has to be done to 
raise the clone on a commercial basis. Hence, any benefits 
expected from the commercial exploitation of this clone may be 
attained only during the second decade of the 21st century, at 
the earliest. 
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2. cutting Cycles and Replanting Periods 

Common acceptance in the rubber industry identifies the 
replanting period as the time elapsed from planting to cutting. 
Based on economic studies, the desirable replanting period is 
from 25 to 30 years. However, actual cutting practices, 
influenced heavily by local environmental conditions and the cash 
position of the rubber plantation owner, range from 20 to 40 
years, and in some isolated cases, even longer. 

The length of the replanting period has a bearing on the 
total economic value of the rubber tree. It is held that when 
the amount spent for the maintenance and upkeep of the rubber 
tree becomes higher than the value of latex produced by the sane 
tree, it is justified to cut down the rubber tree for replanting 
purposes. This guideline, however, is hardly applicable to 
plantations where the maintenance and upkeeping activities are 
very nininal, nore often than not, only occasional efforts ~o 
cut the undergrowth, and none of the accepted sil vicul tural 
practices (use of fertilizer, thinning, etc.) designed to attain 
maximum latex yield. This situation is often encountered among 
smallholders •ho do not have the financial capability to support 
such practices. This situation results in lower latex yields. 
On the other hand, the timber yield is increased as the tree stem 
and branches grow bigger with age. This situation becomes very 
significant in countries where a big majority of the rubber 
plantation area is owned by smallholders. Thus, estimates of 
rubberwood availability based on the 25-30 year cutting cycle may 
have to be reviewed to consider the effects of the actual 
practices of smallholders. 

Studies at the Rubber Research Institutes in Kuala Lumpur, 
Malaysia and Kottayam, Kerala (India) indicate that different 
clones do not have the same cutting cycles and replanting 
periods. Furthermore, the type of soil and local climatic 
conditions also influence the length of replanting period. 
However, in the absence of actual studies determining the length 
of rotation period replanting periods in their own country's 
rubber industry, some Asian countries (Indonesia, the 
Philippines, Viet Nam, for example) use or are guided by the 25-
30 year cycle used by the Malaysian rubber industry. Even the 
other major rubber producing countries of Asia (Thailand, India, 
Sri Lanka, for example) recomme~1d cutting cycles and replanting 
periods very similar to, if not the same as, those practised by 
the Malaysian rubber industry. 

Another factor which may delay replanting activities for a 
few months in the year is the heavy rainfall season. There are 
areas in the Asian rubber producing region which are regularly 
subject to heavy rainfall (the monsoons) during 3 to 6 months in 
the year. The rainfall makes the soil so soddgn (mud as deep as 
24 cm.) that it is impossible to do any tree felling and yarding 
work at all (as in some areas of southern Viet Nam, Sri Lanka, 
southern India, and Mindanao in the Philippines). 
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II. CURRENT AND POTENTIAL USES OF RUBBERWOOD 

A. Physical Properties of Rubberwood and Potential End Uses 

Selected physical and mechanical properties of rubberwood 
(Hevea brasiliensis) are presented in Table III. 

Tab!e III. Selected Physical and Mechanical Properties of 
Hevea brasiliensis 

Rubberwood 
Properties fHevea brasiliensisJ 

Density (kg/m3 at 16 percent MC) 
Tangential Shrinkage Coefficient (percent) 
Radial Shrinkage Coefficient Cr-ercent) 
Hardness (N) 
Static Bending, N/mm2, @ 12 percent MC 
Modulus of Elasticity, N/mm2, @ 12percent MC 

Source: FRIM, Kepong, Malaysia 

560-640kg/m3 

1.2 
0.8 

4,350 
66 

9,700 

Annex l lists more details on the characteristics, 
habitat, drying requirements, machining properties, end-uses, 
etc. of Hevea brasiliensis, courtesy of CIRAD-Foret. 

Comparison with other latex bearing tree species, mentioned 
earlier in this report, is not possible because the corresponding 
data on physical and mechanical properties are not available at 
this writing. 

A comparison of the physical and mechanical properties of 
rubberwood (Hevea brasiliensis) vis-a-vis other tropical timber 
species is facilitated with the use of the Tropical Wood Species 
(TWS) Data Base Software, developed by the CIRAD-Foret. Using 
the properties of rubberwood (Hevea brasiliensis) as the basic 
yardstick, a step-wise selection was made to identify other 
timber species which possess sim.; lar or not too different 
properties as the basis. Three levels of selection were applied 
to a list of 200 tropical wood species. 

The first selection level used parameters involving purely 
physical characteristics, such as colour, texture, interlocked 
grain, and density. A total of 62 species were identified to have 
the same colour range (white to yellow), the same texture range 
(medium to coarse) and within the density range (550 to 750 
kg/m3

, at 12 percent MC). The more commercially known among those 
species are: 

• 
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Almon (Shorea-rubro almon) 1 

Bintangor (Calophyllum spp.) 1 

Gerutu (Parashorea spp.) 1 

Imbuia (OCotea Porosa) 2 

Iroko (Helicia excelsa-regia) 3 

Kapur (Dryobalanops spp.) 1 

Kosipo (Entandrophragma c.) 3 

Meranti White (Sho:·ea-antho 
hypochra) 1 

Merpau (SWintonia f loribunda
spicifera-spp. )1 

Mersawa (Anisoptera spp.) 1 

Pinus kesiya 1 

Pinus merkusii1 

Ramin (Gonystylus spp.) 1 

Sapelli (Entandrophragma 
cylindricum) 3 

Seraya White/Bagtikan 
(Parashorea Halaanonan) 1 

Seringueira (Hevea spp.) 2 

Tangile (Shorea-rubro 
pol ys perma) 1 

Teak ( Tectona grand is )1 
... 

3 

This emphasizes the potentials of rubberwood to be readily 
used as substitute for the above-listed popular tropical wood 
species, except in applications where specific mechanical 
properties beyond those eY.hibited by rubberwood are dominant in 
the product's design. Because of the ease of staining rubberwood, 
it is also of interest to note that rubberwood can be used as a 
substitute (principally for appearance aspects) for such high
priced tropical African wood species as Iroko and Sapelli, and 
the southeast Asian Ramin, Meranti, Mersawa, Seraya, Merpau, 
Kapur, Tangile and Teak which make up more than 75 percent of the 
volume in Asian timber trade. 

In the second selection level, only the fairly hard of the 
62 species were accepted. This reduced the nu:mber of possible 
equivalents of rubberwood (Hevea brasiliensis) to 48, the more 
commonly known among which are: 

Bi tangor113 

Gerutu1 

Iroko3 

Kapur1 
Kosipo2 

Meranti Whi te1 

Merpau1 

Mersawa1 

Pinus Kesiya1 

Ramin1 

SapellP 
Teak113 

This points out that, adding hardness characteristics to the 
aesthetic physical proper-Lies used in the first selection level, 
rubberwood can be usea as a substitute for timber species which 
compose more than 50 percent of the timber trade movement in 
southeast Asia, tropical Africa and Latin America. 

The third selection level involved the addition of two 
mechanical properties of Hevea brasiliensis: a) modulus of 
elasticity of 7, 000 to 1 o, ooo N/mm 2 and b) static bending 
characteristic of 75 to 100 N/mm 2 , to the properties used in the 
first and second selection levels. Only two wood species were 
left after the third selection level: Kosipo (Entandrophragma 
candollei) and Imbuia (Ocotea Porosa), which have comparable 
modulus of elasticity and static bending properties as Hevea 

1 Commonly found in Asia 

2 Commonly found in Latin America 

3 Commonly found in Africa 
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brasiliensis, but none of which is much known in the 
international timber market. Kosipo's main habitat is tropical 
west Africa and equatorial Africa; Hevea spp. is found in 
tropical regions of south America, southeast Asia, Equatorial 
Africa, tropical west Africa and India; while Imbuia is 
principally found in southern Brazil. 

A separate selection done by using only mechanical 
properties of Hevea brasiliensis as the identification parameters 
for equivalent tropical wood species gave the following results: 

The first selection level, which collected all tropical wood 
species with crushing strength of 25 to 45 N/mm 2 , identified 41 
species, the more commonly known among which are: 

Agathis (Agathis alba-lanceolata-moorei-obtusa) 3 

Almon (Shorea-rubro almon) 1 

Ayous (Triplochiton scleroxylon) 3 

A~acu (Hura crepitans) 2 

Cedro (Cedrela spp.) 2 

Ilomba (Pycnanthus angolensis) 3 

Jelutong (Dyera Costulata) 1 

Lauan Yellow (Shorea-richeia kalunti-Shorea-antho assamica 
& polita) 1 

Mayapis (Shorea-rubro palosapis) 1 

Meranti Light Red/LRM (Shorea-rubro spp.) 1 

Okoume (Aucomea klaineana) 3 

Pinus Patula213 

Virola (Virola spp. )2 
Yemane/Gmelina (Gmelina arborea) 11213 

The second selection level identified, among the species 
from the first selection level, all those which have a modulus 
of elasticity of 7,000 to 10,000 N/mm 2 • A total of 35 species 
were selected. Except for Virola, all the more collKtonly known 
species chosen in the first selection level, as listed above, 
have the desired modulus of elasticity. 

On the third selection level, a static bending property of 
50 to 75 N/1U11 2 , in addition to the parameters used in the first 
and second selection levels, was applied to the list of species 
chosen at the second selection level. The species with crushing 
strength, modulus of elasticity and static bending properties 
equivalent to those of rubberwood was reduced to only 21. These 
are: 
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Aiele (Canarium velutinua) 3 

Ako (Antiaris toxicaria) 3 

Acracu 2 

Cedro 2 

Copaiba (Copaira aultijuga) 2 

Couroupita/Macacarecuia 
(Couroupita spp.) 2 

Duabanga (Duabanga 
.:>1uccana) 2 

Faro (Daniellia spp.)~ 
Faveira (Parkia spp.)
Geronggang (Cratoxylon spp.) 1 

Ilomba (Pycanatbus 
angolensis) 3 

Kondroti (Rhodognaphalon 
brevicuspe) 3 

Lauan Yellow1 
Marupa (Quassia siaarouba) 2 

Muiratinga (Haquira 
coriacea) 2 

Okoume3 

ovoga (Pol a ol eosa) 3 

Para-para (Jacaranda copaia) 2 

Sesendok (Endosperau• 
aalaccense-aedullosua
pel tatua) 1 

Tallboril (Enterelobiu• 
contor-tisiliquu•
cyc locarpua-aaxiaum) 2 

Yemane/Gmelina1
'

213 

Graphical representations of the comparative physical and 
mechanical properties of rubberwood and other selected 
traditional timber species cf Africa, Southeast Asia and Latin 
America are shown in Figures 1 to 5. 

Figure 1 compares graphically selected physical and 
mechanical properties of rubberwood (Hevea brasiliensis) and 
two well known Southeast Asian timber species: Seraya 
white/Bagtikan (Parashorea aaalanonan) and Mersawa (Anisoptera 
spp.). While the densities and hardnesses of the three timber 
species are about the same, rubberwood exhibits significantly 
lower volumetric, tangential and radial shrinkage 
coefficients. This indicates that the joints in rubberwood 
furniture or joinery items are comparatively more stable than 
those in products made of the other two timber species. The 
moduli of elasticity of the three timber species are about the 
same magnitude, but the compression and static bending 
characteristics of rubberwood are definitely lower than those 
of the other two species, which makes rubberwood a better 
material for product components which are subjected to 
compression and static bending, such as chair legs and seat 
frames. Annexes 2 and 3 give more details on the properties, 
habitat, and other pertinent data on Seraya WhitejBagtikan and 
Mersawa, respectively, courtesy of CIRAD-Foret. 
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Similarly, Figure 2 compares graphically selected 
physical and mechanical properties of rubberwood to two well
known, highly-valued African timber species: Sapelli 
(Entandropr..ragaa cylindricu•) and Iroko (Hilicia excelsa
regia), on the other hand. The densities and hardness 
characteristics of the three timber species do not differ 
greatly. However, as in the case of Seraya White/Bagtikan and 
Mersawa, rubberwood has lower shrinkage coefficients and 
compression and bending properties than the two African 
hardwood species. The moduli of elasticity of the three 
timber species being compared do not differ greatly. It was 
indicated above that it is readily possible (through the use 
of modern machining and finishing techniques) to make 
rubberwood look like Sapelli and Iroko for their appearance 
characteristics (colour, grain configuration, texture, and 
density) are not very far apart. Annexes 4 and 5 give more 
details on the respective characteristics and properties of 
Sapelli and Iroko. 

Rubberwood is again compared, in Figure 3, with two well
known Southeast Asian timber species: Ramin (Gonystylus spp.) 
anrl Tangile (Shorea-rubro polysperma). While, in general, the 
similarities and differ~nces between rubberwood, on one hand, 
and Ramin and Tangile, on the other hand, follow the sane 
pattern as those exhibited in the previous comparative cases 
(Figures 2 and 3), the difference in the volumetric, 
tangential and radial coefficients of shrinkage is much 
greater in this case. Although rubberwood has about the same 
modulus of elasticity as tangile, Ramin has a significantly 
higher modulus of elasticity than the other two species. Thus, 
when substituting rubberwood for Ramin, product design 
requirements of material elasticity should be thoroughly 
considered. More details on the properties of the two 
southeast Asian species are given in Annexes 6 and 7, 
respectively. 

Two other wood species were found to posst!SS properties 
and characteristics very similar to rubberwood lbY the CIRAD
Foret method): an African species called Kosipo 
(Entandrophragma candollei) and a South American (South 
Brazil) wood species named Imbuia (Ocotea porosa). Figure 5 
shows the comparative properties and characteristics of 
rubberwood, as against these other two wood species. Again, in 
spite of all the similarities indicated by the CIRAD-Foret 
method (see Annexes 8 and 9 for more detailed pr~pertie~ and 
characteristics of Kosipo and Imbuia) rubberwoo~ has very 
definitely lower coefficients of volumetric, tangential and 
radial shrinkage, which would indicate that more stable joints 
could be made of rubberwood than these other two species. 

Another comparative illustration is given in Figure 5 
where rubberwood is compared vith two other well-known timber 
species of southeast Asia: Pi nus Kesiya and Meranti white 
(Shorea-antho hypochra). Density and hardness characteristics 
are very similar for the three wood species. Again, 
rubberwood exhibits significantly lower shrinkage coefficients 
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than the two southeast Asian species. In the same manner but 
to a lesser degree of difference, rubberwood possesses lower 
compression, static bending and modulus of elasticity than 
Pinus kesiya and Meranti White. It is thus indicated that 
moves to substitute rubberwood for the two southeast Asian 
wood species should be done only after due consideration of 
the product design aspects involving shrinkage, compression, 
bending and elasticity. Annexes 10 and 11, respectively, give 
more details on the properties and characteristics of Pinus 
kesiya and Meranti White. 

B. Machining Properties of Rubberwood 

The machining properties of rubberwood do not differ greatly 
from those of the timber species discussed in the preceding 
paragraphs. Previous studies and experiments emphasized that the 
following machining properties must be considered when planning 
or expanding rubberwood processing operations: 

There is normal blunting effect during sawing and machining 
operations. Ordinary or high speed steel may be used for saw 
teeth. However, due to possible existence of internal stresses, 
it is advisable to keep saw teeth always with sharp edges, for 
latex tends to clog the saw teeth. 

It slices or peels well for conversion into veneer. 

Standard cutterheads and profiled knives may be used to work 
on rubberwood. However, a better and smoother moulded surface 
is obtained when the cutting angle is reduced from the standard 
21· to 15•, with a corresponding increase of the clamping jaw 
length from 22mm to 25mm. Similarly, an increase in cutterhead 
diameter from the standard 125nm to 180nm is indicated to reduce 
the depth of the cutter marks, thus giving a better finish. Lower 
feed speeds (8-12 meters per minute, at cutterhead speeds of 
5,500-6,000 RPM) are also recommended. 

The presence of latex in rubberwood tends to clog the router 
bit groove with fine routing dust or chips. This may be avoided, 
or its effects diminished, by using router bits with larger 
clearance angles than standard. 

Rubberwood can be turned without burn narks or tear-outs on 
standard lathes. Similarly, the wood is easy to tenon, drill or 
bore. Good prof j les and smooth edges may be obtained on a 
vertical spindle moulder by observing the same recommendations 
given above for multi-cutterhead operations. 
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c. Drying and Sanding Properties of Rubberwood 

Kiln-drying schedules for rubberwood (using conventional hot 
air convection type of kilns) compares well with that for Light 
Red Mer anti, al though it j s faster than that for Dark Red 
Meranti , according to the findings o.i K. s. Ho and K. T. Choo. 
However, the transition from pre-drying to drying dry-bulb 
temperature levels (at about 65--66.C) is done at a much more 
gradual rate. Drying time (from 60 percent down to 10 percent MC) 
is about 6 days for 25mm boards and 10 days for 50mm boards. 
Incidence of warping and splitting degrades were found to be 
directly related to the presence of "core wood"• mixed with 
heartwood resulting from the sawmilling pattern used. 

More recently, the vacuum technique of drying was applied 
to dry rubberwood and was f0und to be effective in cutting short 
the drying time to a matter of hours, instead of days when drying 
with the use of conventional hot-air kiln-driers. 

It was found that adequate drying ( 10 percent-12 percent MC) 
is a prerequisite for effective sanding of rubberwood boards. 
Furthermore, the use of open-coat aluminum oxide sanding sheets/ 
belts is preferred to other types of industrial abrasive, due to 
the heating effect of the latex content of rubberwood. 

O. r.luing and Assembling Properties of Rubberwood 

Most types of industrial adhesive material currently 
available can be effectively used to join or laminate rubberwood 
furniture or joinery product components, using conventional 
pressing jigs and fixtures. However, urea melamine formaldehyde 
glue is recollllllended for applications which require water 
resistant adhesive. 

E. Finishing (and Painting) Characteristics of Rubberwood 

Manufacturers' experience show that most finishing material 
systems (coatings) now available in the market can be used on 
rubberwood products. Special attention, however, is required to 
prevent grain raising and to fill open grains, particularly on 
the edges of laminated rubberwood boards. This is done by 
"sealer-sizing" and the use of high viscosity /high solid 
contents sealer material. Applying wood filler on rubberwood 
surfaces helps eliminate open grains. Using 240 grit sandpaper 
on final sanding helps attain good adhesion between rubberwood 
surfaces and coatings. 

F. purability aspects of the use of rubberwood 

Rubberwood, being easily subject to attack by 
wood borers, requires preservative treatment. A 
preservative formulations have been used in the 
processing industry, among which are mixtures 

4 Less dense central part of the heartwood 

fungus and 
number of 
rubberwood 
based on 
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Pentachlorophenolic (PCP) compounds, Copper-Chrome-Arsenate 
solutions; and the Borate/Boric Acid system. The carcinogenic 
properties of PCP has led to discontinuance of its use for 
preserving rubberwood products. The toxic properties of CCA has 
limited its use to applications that present minimum exposure of 
human beings to the CCA-treated wood products. Thus, the 
Borate/Boric Acid system has become the most popularly ·1.1sed 
rubberwood preservative today. 

G. Indicated End Uses for Rubberwood 

Discussions of the properties and characteristics of 
rubberwood in the preceding paragraphs indicated a wide range of 
end uses for the wood species, based on the physical mechanical 
properties of the traditional wood species it will replace. 

Rubberwood can be used for the manufacture of plywood. 
However, the size of the end product is ordinarily limited to a 
maximum of 900mm (3 ft.) x 1800mm (6 ft.), as 2400mm (8 ft.) logs 
are seldom cut in sufficient quantities out of existing rubber 
tree stems. 

At the moment. the use of rubberwood in the building and 
construction industries is limited to non-load bearing 
components. such as mouldings and wall panelling, which is 
dictated by the smaller sizes of rubberwood boards that can be 
cut from rubber tree stems. However, the current knowledge on 
laminating techniques may be developed and applied to allow the 
composition of rubberwood beams for construction use on a 
commercial scale. 

The use of rubberwood for floor parquet tiles is currently 
well known and developing into a good sized industry even in 
small rubber producing countries like the Philippines. In fact, 
blue staining is no longer considered a problem; rather, blue 
stained parquet tiles laid in aesthetically sound patterns have 
become acceptable to both building architects and owners for both 
flooring and wall panelling purposes. Bleached blue-stained 
parquet tiles may even find use in ceilings and wall appliques. 

There is no question that rubberwood can be used in the 
furniture and joinery industries, not only as a substitute for 
traditional species like Ramin, Meranti, Lauan etc., but on its 
own merits due to its uniform grain configurations, physical and 
mechanical characteristics and machining, assembling and 
finishing properties. Currently, Malaysia and Thailand enjoy the 
lead in the processing of rubberwood into furniture and joinery 
products among south and southeast Asian rubber producing 
countries. The more popular rubberwood products are furniture 
items for the living and dining rooms. 

A more intensive utilization of rubberwood in woodworking 
plants is attained by the conversion of wood wastes generated 
during secondary processing operations into marketable products 
such as toys, novelty i terns (such as ashtrays, pen holders, 
decorative appliques, etc.), instead of using the wood wastes as 
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fuel wood for the generation of steam for industrial heating 
purposes. Such a tertiary rubberwood processing plant is found 
in Kerala, India. 

As an ultimate end-use for rubberwood wastes generated 
during the secondary and tertiary rubberwood processing 
industries, the rubberwood charcoal briquette provides a 
smokeless source of heat for home cooking purposes. The 
developn~.it work for the manufacture of rubberwood charcoal 
briquettes has recently been successfully completed in Davao 
City, southern Philippines, using locally fabricated machinery 
and production fixtures. Plans for the commercial production of 
the briquettes and the corresponding cooking stove are now being 
finalized. 

H. Technical Regyirements for Rubberwood to Replace 
Traditional Wood Species 

There are certain technical guidelines and conditions by 
which rubberwood can successfully replace some of the better 
known and well accepted traditional wood species. Most of these 
are already being followed and still being improved in the more 
advanced rubberwood producing countries of Asia: Malaysia and 
Thailand. However, the existing rubberwood processing industries 
in other Asian countries still have to adapt these guidelines and 
conditions to their respective country's industrial development 
levels. 

Foremost of these conditions are proper preservative 
treatment and adequate seasoning. It is necessary that rubberwood 
be treated with chemicals that will prevent attack by fungi and 
wood borers. The choice of the preservative chemical and the 
method of its application, however, is subject to government 
regulations (both of the supplier and buyer countries) covering 
the use of such chemicals. A 100 percent penetration, i.e. the 
whole cross-section and length of the wooden piece is 
sufficiently penetrated by the chemical, is, of course, the ideal 
condition which will help lengthen the service life of the 
product made of rubberwood. Also of prime importance, during the 
industrial processing of the material, is that rubberwood should 
be dried down to a maximum of 12 percent MC to attain the 
desirable moisture content level necessary for good machining. 
However, it may be necessary to further dry rubberwood, to the 
8-10 percent level, if the end product is to be exported to and 
used in areas where the existing equilibrium moisture content 
(EMC) is within these lower MC levels. 

Rubberwood users must recognize the fact that owing to the 
relatively smaller size of rubber tree stems, commercial size 
boards with cross-sections larger than 25mm x lOOmm (1 in. x 4 
in.) or 50mm x 75mm (2 in. x 3 in.) are not readily available in 
quantity. Furthermore, again because the rubber tree does not 
grow tall enough to produce long stems, the most commonly 
available rubberwood board lengths seldom exceed lBOOmm (6 ft). 
However, current finger-jointing and wood laminating techniques 
are able to produce wider and longer rubberwood components. 
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Product design and manufacturing techniques, using rubberwood as 
the primary material, therefore, should take into consideration 
these size limitations of rubberwood boards. 

Except for desirable adjustments in cutting angle and knife
set backing on moulder and planer cutterheads; wider grooves on 
router bits and slower feed speeds for optimum machining 
efficiency, rubberwood can be worked on using conventional 
woodworking machines. 

Adequately seasoned rubberwood allows the effective 
application of existing adhesive and finishing material systems 
on the material, using available conventional gluing and 
finishing equipment and jigs and fixtures. No specific 
adjustments are needed to make up for whatever effects the 
presence of latex does in gluing and finishing operations using 
rubberwood as the substrate material. 

The basic supply requirement for rubberwood logs is a round
the-year availability of desired volumes of the material. 
Observations in some rubber producing countries in Asia indicate 
that the least developed link in the chain of activities that 
convert the rubber tree stem and branches into marketable wood 
products is that portion which include felling, yarding and 
transport of the material from the rubber plantations to the wood 
processing plants. The problem is more serious in areas where 
continuous rain periods exist, thus preventing year round 
rubberwood logging operations. Localized solutions to this 
problem has proven ineffective, leading to problems in assuring 
a year round supply of rubberwood logs. 

I. Traditional Timber Species and Rubberwood Log Production of 
Selected Asian Countries. 1985-1990 

The following paragraphs compare the traditional timber 
species and rubberwood log (industrial roundwood) production of 
selected countries in tropical Asia during the period 1985-1990. 
Table IV shows the comparative data for India; Table V, for 
Indonesia; Table VI, for Malaysia; Table VII, for Sri Lanka; and 
Table VIII, for Thailand. Corresponding data for China and Viet 
Nam are not available. The=e was hardly any rubberwood logging 
in the Philippines during the period, an effect of the country's 
agrarian reform laws. Thus, it was deemed pointless to make the 
corresponding comparison for the Philippines. 

Table IV shows that there has been an appreciable growth 
(3.5 fold) in rubberwood production during the period 1985-1990. 
Correspondingly, the participation of rubberwood in the total 
industrial log production of India rose from 0.505 percent in 
1985 to 1.796 percent (in 1990) of the sawlog and veneer from 
traditional timber species. 
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Table IV. Sawlog and Veneer log Production in India, 1985 and 
1990, (X l,OOOm3) 

Traditional Rubberwood** Batie of Rubberwood 
Species* to Traditional Species 

Cpercentl 
1985 18,350 (est.) 92.67** 0.505 
1990 18,350 (est.) 329.61*** 1.796 

Sources: 
* FAO Yearbook of Forest Products, 1979-1990, Food and 

Agriculture Organization of the United Nations, Rome, 1992 
** nA Study of Rubber Wood Market•, by V. Haridasan, Rubber 

Board Bulletin, Vol. 22, No. 1, Kcttayat.., 1987 
*** Data furnished by the United Planters Association of 

Southern India, 7 July 1992 

Table v indicates that rubbeL .1ood industrial log production 
in Malaysia doubled during the period 1985-1989, while industrial 
log production of traditional species showed an increase of 
roughly 43 percent. However, the outlook for the following five
year period appears brighter since •ore rubber plantations are 
expected to reach the mature age for replanting. Nonetheless, it 
•ay be realistically SU1111arized that rubberwood's share in the 
Malaysian timber industry will grow to attain 3 to 5 percent of 
the volume of traditional timber species produced. 

Table v. Sawlog and Veneer log Production in Malaysia, 1985-
1990, (x 1000 m3

) 

1985 
1986 
1987 
1988 
1989 
1990 

Sources: 

Traditional 
Species• 

28,652 
29,879 
35,111 
38,980 
41,011 

Rubberwood** Ratio of ftubberwood 
to Traditional Species 

Cpercentl 

595 2.07 
696 2.32 
898 2.55 

1,241 3.18 
1,103 2.68 

41,011 (est.) 971 2.36 

* FAO Yearbook of Forest Products, 1979-1990, Food and 
Agriculture Organization of the United Nations, Rome, 1992 
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Allong the Asian countries which were the subject of this 
stud~, it appears that rubberwood.'s share in the total supply 
of industrial logs in Thailand is the largest, anounting, in 
1990, to as auch as 695 percent of the log production fro• 
traditional species. This could be partly due to the fact that 
Thailand was among the first Asian countries to ban logging 
activities in its natural forests and also realized the potential 
benefits to be derived fro• the developaent of its rubberwood 
processing industries. Table VI shows how rubberwood grew in 
iaportance in the country's total industrial log supply during 
the period 1985-1990. 

Table VI. Sawlog and Veneer log Production in Thailand, 1985-
1990, x 1,000 m>) 

1985 
1986 
1987 
1988 
1989 
1990 

Sources: 

Traditional 
Species* 

1,875 
2,015 
2,149 
2,048 

919 
492 

Rubberwood** Ratio of Rubberwood 
to Traditional Species 

Cpercentl 

2,047 est. 109.17 
2,047 est. 101. 58 
3,050 141.92 
3,050 est. 148.92 
3,050 est. 331.88 
3,418 694.71 

* FAO Yearbook of Forest Products, 1979-1990, Food and 
Agriculture Organization of the United Nations, Rome, 1992 

** Planning Department and ORAFF (Office of Economic 
Statistics) , Ministry of Agriculture and Cooperatives, 
Royal Government of Thailand 

J. End uses of Rubberwood Log Production in Selected Asian 
eountries. 1985-1990 

During the period 1985-1990, rubberwood industrial logs were 
processed into marketable products according to the breakdown 
given in the tables below. Table VII refers to the distribution 
by end use in India; Table VIII, in Malaysia; and Table IX, in 
Thailand. Unfortunately, corresponding usage distribution 
schedules could not be drawn up for Indonesia, Sri Lanka, Viet 
Nam and the Philippines either because there was no relevant data 
available or that the data available was not sufficient to allow 
a realistic and reliable representation of the rubberwood logs 
usage distribution. 

Table VII shows that about 46 percent of the rubberwood 
harvest of India during the period 1985-1990 was used for 
producing match veneers and natch-stick splints, for which 
softwood is the traditional p1incipal material; i.e., rubberwood, 
a 11ediu11 hardwood, was used to replace softwood. Furthermore, 

~ India, Indonesia, Malaysia, Philippines, Sri Lanka, 
Thailand and Viet Nam 



- 24 -

rubberwood was used as a major material input for the tea chest 
aanuf acturing industry, in support of one of the principal export 
industries of the country - tea. Only a small portion of the 
rubberwood industrial log production was converted into furniture 
and joinery items (and their components) - reflecting human 
nature: it is used for flooring other essentials first before 
less essential items such as furniture and joinery products. 

Table VII. 

Note: 

Average End Use Distribution of Rci:iherwood 
Industrial Log Production in India, 1985-1990* 
(expressed as a percentage of total rubberwood 
log production) 

End Product % of Total Rubberwood 
Log Proc;iuction** 

Furniture & 
Joinery items (& 

Components) ----------------
Plywood-----------------------
Other Products 

Packing cases---------------
Veneers & Splints (Matches)-
Tea Chest Panels-------------

Total --------------------

4.8 
7.8 

27.7 
46.5 
13.2 

100.0 

* The average values for the period 1985-1989 were assumed 
also to prevail in 1990. 

Source: 
** "Rubberwood Consuming Uni ts in Kera la Technical 

Facilities and Problems" by Vijuipe c., et. al., RRII, 
Rubber Board Bulletin, 23, No.1, Kottayam, 1989 

At the time of writing, no data was available on the end use 
distribution of rubberwood industrial log production in 
Indonesia, Sri Lanka and Viet Nam for the period 1985-1990. 

The average end use distribution of rubberwood industrial 
log production in Malaysia for the period 1985-1990 (see Table 
VIII) reflects two important points: 

i. The Malaysian government policy to encourage and support 
export-oriented processing of rubberwood; and 

ii. The "timber surplus" status of Malaysia, and its small 
domestic market present barriers to the development of the 
rubberwood processing industries for domestic consumption 
purposes. 

It will be noted that during the period 1985-1990 sawn 
rubberwood was the predominant export product of the rubberwood 
processing industry. Correspondingly, it is indicated that the 
manufacture and export of rubberwood furniture items has started 
to gain ground during the period. Thus, the decision of the 
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Malaysian government to impose a levy (discouragingly high) on 
exports of sawn rubberwood in 1990 must have been adopted to 
encourage further the processing of rubberwood into higher value
added products such a furniture and joinery items. 

Table VIII. Average Usage Distribution of Rubberwood 
Industrial Log Production in Malaysia, 1985-1990 
(expressed as a percentage of total rubberwood 
log production) 

End Product 

Sawn Timber, Treated & 
Kiln-Dried---------------------

Furni ture and Components---------
others (Sold in Domestic Market)--

T o t a 1 --------------

Source: 
* Calculated values using: 

% of Total Rubberwoo<i 
Log Pro<iuction* 

65.29 
10.72 
23.99 

100.00 

i. Export data of rubberwood products furnished by MTIB, 
Kuala Lumpur; 

ii. "Availability of rubberwood in Peninsular Malaysia", 
Nor'ini Hj.Haron, et.al., Proceedings of the 
International Rubberwood Seminar, May 21-22,1990, 
Kuala Lumpur; and 

iii. "Prospects of further processing of rubberwood", by 
Chew Lye Teng and Rozehan Mohd. Idrus, Proceedings of 
the International Rubberwood Seminar, May 21-22, 1990, 
Kuala Lumpur 

Table IX shows a different product mix for the rubberwood 
processing industry in Thailand. An intensive utilization of its 
rubberwood resources is reflected by the range of uses on which 
data is carefully collected: even data on the simplest and basic 
use of the material, such as fuelwood and charcoal. 

Table IX. Average End Use Distribution of Rubberwood Industrial 
Log Production in Thailand, 1985-1990 (expressed as a 
percentage of total rubberwood log production) 

End Product % of Total Rubberwood 
Log Production* 

Fuelwood (for Industry)------------
Charcoal---------------------------
Particle Board--------------------
Poles and Piles-------------------
Furni ture and Components----------
Toys, Boxes, Ice Cream Sticks, 

Tooth Picks, Clogs, Brush 
Handles, Picture Frames, etc.-----

T o t a 1 ----------

30.5 
11.0 
16.7 
1.8 

20.4 

19.6 
100.0 
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Source: 
"Production and utilization of para-rubber wood in 
Thailand•, by Chavalit UrP.pecpattanapong, presented at the 
Workshop in the Expansion of Trade In Rattan and Rubbecwood 
Furniture, ESCAP, Bangkok, 1991 

III. IMPACT OF THE RUBBERWOOD PROCESSING INDUSTRY DEVELOPMENT 
ON THE FOREST ECONOMY OF TROPICAL COUNTRIES GROWING RUBBER 

The major effects of the development of the rubberwood 
processing industry on the forest economy of rubber growing 
tropical countries is readily measured or indicated by: 

i. the potential increase in the nWlber of new jobs 
needed by the various phases of the developing 
industry: 

ii. the foreign currency to be generated by the export of 
end products of the rubberwood processing industry; 
and, 

iii. the degree of its relevance to the current concern of 
environmentalist 'llOVements over the depletion of the 
earth's natural forests: providing some relief of the 
pressure on the world's existing timber resources as 
a result of the replacement of traditional timber 
species by rubberwood as the prime material input for 
certain types of wood processing activities. 

Although the potential benefits to be derived from the full 
development of the rubberwood processing industries may not be 
readily quantified if considered on a global basis, the preceding 
paragraphs have shown that, on a country-by-country basis, the 
processing of rubberwood into marketable products can provide a 
very important and much needed boost to the forest economy of the 
rubber growing tropical countries of the world. 

A. Creation of Jobs 

Based on each 1,000 hectares of mature rubber tree 
plantation, the schedule given in Table X lists the estimated 
number of jobs and the corresponding levels of skills that will 
be needed to support the labour requirements of a fully developed 
rubberwood processing industry, excluding personnel requirements 
for top management and marketing operations. The job li3tings 
include logging operations, and the basic manufacturing 
operations for three types of end products, namely: blanks and 
components for knock-down furniture (without finishing/coating), 
plywood and particle board•. The general idea is to determine 

• In order to log 1000 ha annually on a perpetual basis the 
mill must have access to some 25 to 30000 ha of rubber wood 
plantations. 
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the labour requirements if the log yield from the 1,000 hectares 
is to be used as the material input for any one of the three 
types of factories. 

The saw logs ( lOOmn diameter and larger) nay be used as input 
either for the sawmill or plywood manufacturing operations. 
Hence, the personnel line-up of the logging operations, together 
with the transport and distribution operations will be one and 
the same either for log inputs to sawmilling or plywood 
aanufacturing. On the other hand, a separate group of workers 
are required for the preparation and handling of the logs having 
a diameter of less than 10 cm, which are the inputs used in the 
•anufacture of particle board. This raw material is obtained from 
the rubberwood left-overs after the logging operations for the 
sawmill's (or plywood plant's) log requirement has been served. 
Similarly, the log transport and distribution personnel 
requirement will be the same for the sawmill and plywood plant's 
inputs. However, in view of the fact that the smaller size logs 
for the particle board plant input require more handling, its log 
transport and distribution crew is a little bigger than that for 
the corresponding sawmill or plywood plant crew. 

Without ignoring the benefits to be derived from economies 
of scale, the following presentations are purely for purposes of 
deriving indications on jobs to be created by the full 
utilization of the log yield per 1,000 hectares of rubber tree 
plantation. It must be noted that the calculations do not refer 
to optimum economic plant size for each of the three types of 
factories used in the illustrations. 

1. Furniture/Joinery Products Factory 

Table X shows the estimated potential number of jobs created 
in the furniture/joinery manufacturing industry by the full 
utilization of rubberwood logs from each 1,000 hectares of rubber 
tree plantation, using the following basic considerations and 
assumptions: 

i. The 1, 000 hectares will be fully logged during one 
year, so that the size of the wood processing factory 
used as the basis of calculating the labour generating 
potential is based on the volume of rubberwood logs 
harvested from the 1,000 hectares; 

ii. Each hectare will yield 180 m> of logs with average 
diameters 50mm or larger (either for the sawmill's or 
the plywood plant's input), of which only 15 percent 
is good for lumber (or veneer) production; 

iii. The lumber yield rate is 25 percent; while the plywood 
conversion rate is 35 percent; and 

iv. The maximum hauling distance from logging site to 
factory is 50 kms. 
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Other specific considerations and assumptions for particular 
aspects of the logging, transport and manufacturing operations 
will be listed as their respective labour requirements are 
discussed. 

A total of about 300 jobs in the furniture and Joinery 
manufacturing industry may be expected upon full utilization of 
the rubberwood log harvest of each 1,000 hectares of rubber tree 
plantation. This number may increase further if the industry 
expands into assembling, finishing operations and/or manufacture 
more sophisticated types of end products than the blanks and 
components for knock-down furniture (without finishing/coating) 
referred to above. The composition of the expected new labour 
force is 61.2 percent semi-skilled and 
unskilled; 22.2 percent skilled; 11.l percent highly skilled and 
5.5 percent technicians. 

Table X. Estimated Potential Number of Jobs for the 
Furniture/Joinery Manufacturing Industries per 1,000 
Hectares of Mature Rubber Tree Plantation received for 
the Full Development of the Rubberwood Processing 
Industry 

Industry Phase 

Logging & Log 

Technician 
ievel 

Transport-------- 1 
Log Yard----------- 1 
Sawmilling--------- 1 
Treatment & 

Seasoning-------- 3 
Lumber Transport 
& Distribution-- O 

Furniture/Joinery 
Manufacturing: 
Surf acing/Shaping- o 
Final Sizing------ o 
Other Machining--- O 
Sanding----------- o 
Packing/Crating--- O 
Materials & 
Finished Goods 
Warehousing------ 1 

Plant, Machinery, 
Equipment and 
Cutting Tools 
Maintenance------ 3 

Adnainistration: 
Plant Supervision 3 
Finance/Budget--- 2 
Personnel-------- 1 
Purchasing-------_l 

Totals----- 12 

Percentage 
of Total------- 5.5 

Highly 
Skilled 

6 
1 

12 

0 

0 

1 
1 
2 
0 
0 

0 

4 

3 
2 
2 

....0. 
.li 

11.1 

Skilled Seni-

19 
2 

13 

6 

3 

2 
2 
4 
4 
0 

2 

8 

0 
0 
2 

_l 
2.8. 

22.2 

Skilled & Totals 
skilled 

49 75 
10 14 
13 39 

24 33 

6 9 

2 5 
2 5 
8 14 

16 20 
32 32 

8 11 

12 27 

0 6 
0 4 
4 9 

_2. __! 

ua .l..Q1 

61.2 100 
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Note: The end products are furniture/joinery components, 
sanded, unasse:mbled and unfinished (unpainted). 

2. Plywood Manufacturing Plant 

The results of calculations done for plywood as the end 
product, using the same set of basic considerations and 
assumptions of the log supply as in the case of the furniture/ 
joinery plant module, are shown in Table XI. The following basic 
considerations and assumptions were used in this case: 

i. The plywood sheets are either 900'11'11 x 900mm (3 ft. x 
3 ft.) or 900mm x 1800mm (3 ft. x 6 ft.), 3-ply or 5-
ply, to be sold totally on the domestic market; 

ii. Preservative treatment of the green veneer is done by 
the dip diffusion or spraying method; the treated 
veneer is then dried to its desired moisture content 
levels, using a conventional type of veneer drier; 

iii. Since the plywood plant is medium-sized (log input of 
90 m3 per day), only the basic plywood manufacturing 
machinery and equipment with a minimum of central
control or automatic-control electronic devices will 
be used; and transport of materials-in-process will be 
principally done using hand-operated lifting and 
moving equipment; 

iv. The dryers in the plywood factory will operate 24-
hours per day and 6 days per week; and while the other 
departments will operate only 2 shifts; 

v. The total production output will be sold in the 
domestic market. 

A total of about 460 jobs may be expected in the plywood 
manufacturing industry upon full utilization of the rubberwood 
log harvest from each 1, ooo hectare rubber tree plantation logged 
per year. The new labour force is composed of 68.8 percent semi
skilled and unskilled; 16.9 percent skilled; 8.5 percent highly 
skilled and 5.8 percent technicians. 

The decision to go into plywood production, rather than 
furniture/joinery products manufacturing. will, of course, be 
greatly dependent upon the results of an overall comparative 
study on bot~ the profitability and the economic cost-benefit 
analysis of the two options. 



- 30 -

Table XI. Estimated Potential Number of Jobs for the Plywood 
Manufacturing Industry per 1,000 Hectares of Mature 
Rubber Tree Plantation Created by the Full Development 
of the Rubberwood Processing Industry 

Industry Phase Technician 
Level 

Logging & Log 
Transport------- 1 

Log Pond/Yard----- 1 
Veneer Production- 6 

Veneer Repair, 
Sorting/Grading-- o 

Veneer Splicing & 
Sizing----------- 3 

Assembling & 
Pressing--------- 3 

Sizing, Sanding & 
Panel Grading---- o 

Packing/Crating--- o 

Materials/Supplies, 
& Finished Goods 
Warehousing------ o 

Plant, Machinery, 
Equipment and 
cutting Tools 
Maintenance------ 6 

Administration: 
Plant Supervision- 3 
Finance/Budget--- 2 
Personnel-------- 1 
Purchasing-------___l_ 

Totals---- 27 

Highly 
Skilled 

6 
1 
9 

0 

3 

0 

6 
0 

1 

6 

3 
2 
2 

_o_ 
.ll 

Skilled Semi-

19 
2 

12 

6 

6 

12 

9 
4 

2 

9 

0 
0 
2 

_1_ 
M 

skilled & Totals 
skilled 

49 
10 
96 

21 

12 

30 

54 
26 

9 

4 

0 
0 
4 
2 

75 
14 

123 

27 

24 

45 

69 
30 

12 

25 

6 
4 
9 

_..!_ 
467 

3. Particle board Manufacturing Plant 

All stems and branches less than lOOmm, but larger than 50mm 
in diameter, which were left over from the logging operations to 
supply the furniture/joinery factory or the plywood plant, will 
then be cut to desired lengths and transported to the particle 
board plant. The following basic considerations and assumptions 
are adopted in this particular case: 

i. The expected yield of small-diameter rubberwood logs 
is about 153 m3 per hectare, or a total of 
approximately 153,000 m3 in one year; 

ii. The particle board plant will operate on a continuous 
basis, 6 days/week; 

iii. The end products are 12mm x 1200mm x 2400mm and 19mm 
x 12oonun x 2400nun particle board panels; and 

iv. The particle board plant is located not more then 50 
kilometres from the logging area. 
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The available raw material can support one particle board 
factory of the latest European design with a rated output 
capacity of about 300 m3 /day or ten small particle board mills 
each with a rated output capacity of 30 m3 /day of the design 
widely used in the People's Republic of China. Obviously, the 
small Chinese particle board mills will require more workers than 
the large European model, making the former more suitable in 
countries with high density populations and widely dispersed 
sources of raw material (e.g., China, India, and Indonesia). The 
quality of the board would probably also be lower. The estimated 
number of workers needed to operate each type of particle board 
plant is given in Table XII. 

Table XII. Estimated Potential Number of Jobs for the 
Particle board Manufacturing Industry per 1,000 
Hectares of Mature Rubber Tree Plantation Created 
by Full Development of Rubberwood Processing 
Industry 

Industry Aspect 

Logging & Log 
Transport---

Production 
Workers-----

Supporting 
Activities--

Administrative 
Personnel--
Totals------

Sources: 

300 m3 /day Plant* 
Cl Factory) 

204 

80 

120 

~ 
424 

30 m3 /day Plant** 
(Total for 10 Plants) 

460*** 

350 

190 

60 
1,060 

* Data gathered during a visit to the particle board factory 
and supporting logging operations in Hat Yai, southern 
Thailand 

** "The Manufacture of Flat-Pressed Particle board in the 
Beijing Woodworking Plant" by Ba Ru-You, UNIDO IDJWG.335/5, 
Vienna, 1981 

*** Based on logging operations data obtained during a visit to 
rubber tree plantations in Dong Nai, southern Viet Nam , in 
Sept. 1992. 

B. Additional Source of Foreign Currency 

Rubberwood end products (furniture and components, joinery 
items, mouldings, etc. ) have become acceptable on the 
international market. This provides an additional potential 
source of foreign currency which is always in great d• · ~ in 
developing countries with plans to develop their econom!e~ 

Based on the current domestic price of rubberwood logs at 
M$195 (US$78) per cubic meter and using export prices of 
rubberwood sawn timber (before export levy) and selected 
rubberwood products furnished by MTIB and some private loggers 
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and processors of export rubberwood products in Malaysia and 
Thailand, a schedule of value-added multipliers for each stage 
of rubberwood processing was calculated. Table XIII shows that 
the manufacture and export of knock-down furniture has the 
highest value-added multiplier (above 25} among the products 
derived from sawn rubberwood, and parquet floor tiles (with a 
value-added multiplier of about 19} next. 

Table XIII. Value-added Multipliers for Rubberwood Products 

Product 
~ 

Price 
(Per m3

} 

Price of logs ex-mill gate .. US$ 78.00 

Sawn Timber: Treated and 
Kiln-dried, Rough .•.....•. US$ 250.00 

Dressed Sawn Timber: 
treated/kiln-dried, S4S 
blanks cut to specified 
thickness/widtt1/length. • • • 450. oo 

Components, machined and 
sanded to specifications 
without finish............ 975.00 

Furniture, knock-down, 
finished.................. 2,000.00 

Toys; Novelty Products...... 725.00* 

Parquet Floor Tiles, 
Sanded, Not Finished/ 
Not varnished............ 1,490.00* 

Value-added 
Multiplier 

per m3 of 
saw logs 

1 

3.2 

5.8 

12.5 

25.6 

9.3* 

19.l* 

* These values were calculated using rubberwood lumber 
(treated and kiln-dried) as the input material: and are 
significantly higher if the input used were wood wastes 
from sawmilling and/or secondary wood processing 
activities. In the above calculation, the rubberwood raw 
material input was given a a-value, but handling and 
transport costs were charged. This amounts to about 6 to 
8 percent of the original cost of treated/kiln dried 
rubberwood boards. 

Although a successful breakthrough has recently been 
attained in the manufacture of particle board, plywood and MDF 
boards, for commercial purposes, and using rubberwood as the 
principal material, marketing of these products have still been 
limited to the domestic market. However, this may be taken as 
substitution for imported goods, and thus help conserve the 
outflow of foreign currency from the developing country. No 
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figures are yet available to allow calculation of value-added 
multipliers (for export purposes) for these products. 

c. Relief of Pressure on Existing Timber Resources 

The fast-growing world population leads to the corresponding 
rapid depletion of the timber resources as natural forests are 
converted to agricultural land in order to provide food for more 
mouths to feed. Population increase also adds to the depletion 
of the world's timber resources, as more and more people need 
shelter, fuel, furniture and other necessities of life which are 
made of wood. 

The success in the development of techniques to process 
rubberwood into marketable end products (furniture/joinery i teJllS, 
plywood, particle board, MDF board, etc.) which were chiefly made 
from traditional timber species 10 or more years ago, helps to 
ease the mounting pressure on the world's natural forests. 
Considering that the rubber 'tree is a self-sustainable and 
renewable timber source, aside from having a much shorter cutting 
cycle than existing traditional timber species, there is no doubt 
that development of the world's rubberwood processing industry 
will contribute significantly to current efforts to maintain a 
viable ecological balance. 

To summarize the indications in Chapter I, Section C-1, of 
this report, it is not unrealistic to state that rubberwood can 
be made to replace the use of no less than 3. 5 percent to 5 
percent of the industrial logs conswnption in the major rubber 
tree-growing tropical countries of south and southeast Asia, a 
situation which can also be made to apply to the rubber growing 
countries of Africa and Latin America. 

D. Barriers to the use of Rubberwood 

The general indications on the increased use of rubberwood 
as a major input material in wood processing plants and in the 
building and construction industries are positive on the over
all. And, if managed reasonably well, it could become a 
significant factor in the national economy of rubber producing 
nations. The importance of rubberwood processing becomes more 
significant, particularly to the economy of "timber deficit" 
countries like India and Thailand. 

However, there are two major factors (among others) which, 
if not handled properly and addressed immediately may delay or 
even curtail the benefits to be derived from rubberwood 
processing. 

The use of toxic or carcinogenic preservatives is one of 
these factors. The only non-toxic nor carcinogenic system of 
preservatives which has found extensive use and acceptance in the 
rubberwood processing industry now-a-days is the borate/boric 
acid system. Yet, it must not be forgotten that this system is 
purely anti-fungus and has a limited protective period. Thus, 
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users of the system have to adjust their processing operations 
(between sawmilling and seasoning) and incur additional expenses 
to make-up for the limited protective period of the borate/boric 
acid preservative system. It appears that the quest for a more 
viable and less expensive preservative system for use in the 
rubberwood processing industry is not yet ended. 

Another factor which must be immediately addressed is the 
techno-legal acceptance of rubberwood in the buildings and 
construction industries. Many countries allow architects and 
civil engineers to use only timber species listed in their 
respective building codes for the design and construction of 
buildings and structures. However, rubberwood, being a 
relatively new construction material, may not yet be included in 
the list of acceptable materials in the building codes of many 
countries. Thus, it is indicated that professional and trade 
associations wi 11 have to address this problem within their 
respective country's procedural set-up to include rubberwood in 
the list of materials acceptable under their respective building 
codes. Also, the acceptance of rubberwood as a species usable in 
construction would have to go hand-in-hand with the acceptance 
of finger-jointed and/or glued laminated components, since the 
log dimensions would otherwise preclude its widespread use. 

Realistic and effective solutions of the two major problems 
discussed in the preceding paragraphs will help pave the way for 
a faster development of the rubberwood processing industry in 
rubber producing countries of the world. 



- 35 -

Ci~-ITTO 01-07-1!!2 
Annex 1 

species 1·101 
RUBBERWOD (Hevea spp.) 

mu l!llS : ~EIIIG.l,llTTI,GPWPl,l!fU,SIIlllCA,JPE,UIOL H CADCIO,IUHU IOOD,IPU VOOD,PW IDllEI nu 

GECGIAPf lC llSTtlSUTIOI 
. Sa1:h ll!ritl - !r:zi~ - Soatb list lsi• - i.11torial lf ri~• - Tro?ical les: !f rici - iadiz 
UIG HSCllPTll!I IOOD IESCIIPTIOI PIODOCTIOI 
. ~iaet:r : l~ tc 60 3 . Sapvood : 1ot distiact itportut 
. Tsict~ess Gf sip•ood : a.d . Colo~r : crea•J 1bite 
. D'rzbility i~ forest : !Gv (1ast be treated) . Teit1re : co~rse llPOIT 
. fiozt&ih . Craia : strai.iht or iaterlocbd iaportut 
. ''zill&ili:y i& forest : bigb (slight) 
. S;ie : logs 1c~t be treated,e1tracted as soo1 as if ter felliag 11d co1werttd rapidly-beartrood bec11es ~i.ie 11 e1pos1re 
PIYSICAL a> lllCIAllCAL Wlf.S (CD"f-6) 

Dl!ISity (klj/11 at 16 perCl!lt IC) 560-6«*Cj/11 

TilllJl!lltial Sllriltaqe COefficieat (percent) 1.2 
bdiil SbrilbcJe Coefficim (pemst) 0.1 
lardless ,., 4,350 
static Belding, 1/112, @ 12 percelt IC 66 
Milas of Elasticity, l/ra1.,@ 12pereelt IC 9,700 
JLTUIAL DOllllLITI llD lllllllLITl TO PllSElflTl'fl nEATl!IT 
. Sipwood aot or slightly de&.Jrcated : risk of dry vood iasect attacks ia all tbe 1ood (see also ter1ites) 
. Soi ar po&rly resista•t to teraites 
. lat or poorly resistaat to dee•! 
. ~ood a1£~~bility ~~ p&tserTatiwe treitaent 
SAirlG AID lllCIIlilG 
. lor;ll bl11tias if f ect 
. Teit~iag rtcoaaeaded for savi11 : ordiaarr or bigb speed s:eel . Tools reco11e1ded (or 1acbi1i1g : ordi1ary tools 
. Good iptitude for peeling . Good aptitaie for slici•& 
. !Git : przsence of internal stressts·saarp edges ire recci~e~ded to awoid ioolly s1rface-late1 te1ds to clog t•e savtetta 
DEJllC 
. Dryin' r~te : rapid 
. !igb ~isk of cistortio; . Slight risk of cbeckin& 
. lotc : a caref~l pil~a& aad top veigbtin' of the stacts are rt.co111eaded to aYoid distortio1 •~ is end coati•& to awoid cbectia& 
!SSEKBLIIC 
. !iili~& zad screviag : easy . Gl1ing : correct 
. Note : teads to split in aailin& 
l!QUilllltr.' OF i PIES!lflTifE TIEATl!!IT 

Ia case of i3sect attacks : the species re•uires a preserratire treataeat 
. la case of rists of teaporary bu1idif ication : the sp<cies re,uires a preserYati•e treat1e1t 
. I~ case of risks of per1a1eat buaidif ication : the species re••ires a preserYatiwe tre1t1e1t 
. l3le : li~ble to blue stain 
EBO-USES 
. Carient r~rnit~~e er furniture co1poneats · Interior joinery - lnlerior paae~lin' · Ko1ldi1g · Floorin& · Pulpwood · Stairs · 

!oxes acd cr,tes · r~rticle and fiber board · Yeater for i~ttrior of plywood - llockboard - Li&bt carpentry - Glued l11iuate~ 
. ~vte : stair.s vet! 
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t!!-l~~o il-04-1!9: Annex 2 

SERAYA WHITE/BAGTIKAN {Parashorea malaanonan) 
OTIS Ullil : OilT IUTA.mn LlW.PEIW.LlOll llli.ll~l.ll.lllllllO nm i.AOU,PIILIPPll~ WOWf 

'iOCIA~![C llSTl!lilT[OI 
. 5,~t& iist ~si: - SJ~•-SzrJvii - ladoatsiz - P&ilippi•iS 
UIG USa!PTIOI 
. Si~i~ter : 3~ tc !Ju ~s 
. it!c~~ess cf S~?~o~a : 2 to i ca 
. ll;:lt~i't: ~& fo~•~t : ;'deritl {treitaemt re•oaata~e;; 

. A~,i~l~ilii7 i: forest : a1gb 

IOOI HSaimGI 
. Sipvoo4 : :ct cltirly disti1ct 
. Colour : pietis• a~ite 
. Trtt1rt : CiJrst 
. ~riis : striisht rr iattrlocitd 

PlOIOCT'IOI 

. J~t: : ~ocd ~iat ~lite to str•• colo1rej btco•es fllr t~~va vitb i:e-[rt4;c1t ria~s••tes zad brittle •e•rt (lzrse trees} 
P!fSlC1L PlOPflf[iS (CTFT-5} IEClllIClL PlOPEITiES (CTFT-5} 

1ez1 sti1d.ittizt. at•• stza4.ittiit. 
. G!tsit! it t!I ft.C 0.,1 O. ID . Cr1sbi1s strea,t~ it 1:1 B.C (l/11a2} ~O 1 
. '~luattric sbriati!t (:} 0.5, 0.06 . St•tic •e1di1c zt 121·!.C (l/1112} ~2 II 
. !ctcl tz~ststitl siri!i:sc (%) 
. r'tai ~adi~l siri~t~~t (:) 

u 0.9 . KOE (lo1si11di1il) at 12% l.C (l/ .. Z} : 9,6!~ 1,111 
u o.s . Streagt• class : •-~ 

. 2~~d1ms : soft 

. IQle : tcrlicll Cl&~ls 1ort or less frequeat zrt ~ill'' v:tb v•ite resi1-11~erous rec1lzr rays •rr Dtdiui sizr~ 
urum. DOUIIL[t'Y UD i!DUILlff TO Pl£SElnrm nunm 
. Sipv:od not or siightlJ dc:ircittd : risk of irJ vaod :&sect iltccts ia ell t•e aood (see ilso ten;itts) 
. iJL Gr paorly resistzEt to ttraites 
. iesistiace tcriablt io deciy (see nett •re4uirt1e1t of • presc~•tite trell~eat•; 
. l~t~rate a1t!lbilit1 to ~reserTlti~c trtatneat 
i!iIJG llD ll!CiilllC 
. loriil tl11ti•i tf f ect 
. Ttttbiag reco11endtd for sivini : ordia•rr or •igb spte~ !ttel . Tools rttcli?ecded for aac~iniag : ordiaary tools 
. ~~: ·~titid! for pteling . iptituoe for sliciai 1ot dtttr1i1ed 
. Sett : r!s~s of teirini-ttAdtDC! to voullil£SS d~ri;~ ecg!ag-arcessity lo teep !he Shirf td~ts·interlocktd lilia ?•Odl'' l troci 

~~ri?e fis1m 
a2mG 
. Drying rate : aorell : Koistart conte1t : !e1per•t1rt ·c : teiatiTt buaiditJ : 
. Slishr ri>~ of distortion a[ wood (%) :Dry bulb Vet bulb: : (appr,x.) 

-------------------t-----------------t---------···--·-·---
. Tested kil& sc~edule : 

T~e ioltG•its sc~edulc cin be ustd for thictatss ltss ~~a !J ~!. 
:~r tticti!m ce~11m 11 111 .:nd 75 ~. the nhtiH ~ca~d!tJ &bst 't iacrelstd of 54 ior Ea~h sttp (to ~'oid ~is~ 1ra~ier.t of ~e~i
j"£1 in •ood). ~or thickaess u~ :o 71 i~. iacrtis! of IOi. 

~oc: : soae rists of tc?~ing·aust be ~ro?e~ly sticied •~ iioid distortion 
mmi.m 
. ~~ili~i an: scre•i(~ : easy 
. Iott : a f iliia: is reco~1endr.d lo o~tain ~ goo~ finis~ 
iiODi2i~Elf OF A P~£Sf2f ATlfE TlEATIIE~T 

i~ ~'i~ ot in!:ci ati;c~s : t~e species r!quires a ?•~ie:Y:t~T~ :reat~cnt 

green 
iO 
JO 
!O 
15 

i~ ClSc Of ris~S O~ te&;orary bu1id1fica:!on : lbt S?tc:es rtq~irtS ~ ?Ct.S~r>;livt trt4t1Cat 
!~ c:s~ o! :is~; of ~er~inent ~u1idif icz<ion : the use cf this species is aot reco111endcd 
~~tt : ~ar~~i!;tf i1d ~tittabi!ity cftt5 '•rii~ie·l1ibi~ l• ~tr~ coiour~d ·~1r b~lts" borers 

~D-Om 

50.0 : u.o: !5.G 
50.0 : ,5.0 : 75.0 
55.0 : H.0: 65.0 
10 .0 : ss.o : 45.0 
15.0 : 5!.C : 40.0 

fmer for i:itc•;or Gf ~l71100G • 7mcr for back or kt of 1·l711o•Jt • ;;:tt.•:or joinery lawior panellinz · ~Ittiior Joinery · 
Clir~r.; (ur~it<:r or iGin1tuit cn1poncnls · ~irt:cle '"~ f i~e: to~rd - ror~•oik · Moulding - Sni? ;uilcii'! (?ll~~!ng '"' C£ci) -
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C!FT-l!TO ?J-07-1!~2 
Annex 3 

species a·u 
MERSAWA {Anisoptera spp.) 

OT!El WES : PiLOS!PIS,l.Ull,llllll,Pll,ifU,llWii,l!lll,l.l.DICllU,1P-f!l,PlllEl,PEKIW,llC,fD JP llKI 

'i!!Gll~llC DlST!illrY'IOI 
. So1t~ EJst Lsi• - Oce•ai• - l•l•Jsi• (fe1i1s1l•r) - ~il•ad - tier-I•• - f.los - ~1he4i• - (adil - l1do1esi• - lira• -

~bilipfiaes - ~a~la-S•r•v•t - lru1~i - Plp1J-lev-C.i1rl 
LDC IESQIPTIOI 1001 DESCUPTIOI PIODOCTIOI 
. ~~•aettr : 60 tY 150 c1 . S•pvood : eot cleirly ~isti&ct 
. rnict:tss oi Si?~Ood : 5 to I Cl . Coloar : orJa,e-yrllov 
. ucr:oilit: ia for?!t : aod~ritr (treit1~1t reco11e1dtd} . T~tturt : coJrse 
. fi;,.iUbl: . Cnin : 5l"i1ht er i!terl;ichli 
. A>cilJ~ilit; i~ fortst : bi$h l~li;•tl 
. ~o~i : hlJ<t••~~ cr~aie !tllov dirte1i~5 to ;oldta broVD-r!sia ~ei1~ [ilietl iitt ihite deposits 
~EYSIC&L !IOPEITl:S (CTFT-~) IECl!IICiL PIOPEITIES (CTFT-6) 

EIPOIT 
negli1ihl2 or !o• 

;e•a stcad.detiit. . IUB stz:id.dni•L 
. ~~'sit; ct 1~: !.C 0.6} 0.06 . Cr1skin& strt1sth al 121 !.C (I/ail) '' & 
. fvlt£ltric shria~ice (l) G.52 0.10 . Static bending at 12% B.C (l/112) 92 II 
. Totll taageatitl stri1t•ge (Z} : I.I 1.2 . llOt (lo1git1diul) al 11% ILC (l/uZ) : IUOO 1,215 
. !olcl r4dili s~riatigt (I) J.7 0.1 . Strea:U class : S66 
. iuda2s! : hirlf bsrd 
. •~te : hardies~ viries f ro1 soft to f•irlJ kird 
l.lfUi!L DOlilIUTi !JD lllHUILITY ro PIESElfATlf! n11T11m 
. s~1•00: not or sti:htlJ deaarcate' : risk of dry vood in~lct ittacts in ~11 rhe vood (sec z1~o teriites} 
. ~o::r&t~l1 resisti~t to ter1ites 
. i~sistiact viri~~l: to decay (see tote •re•uireaeat of a !~tser1ative tre~t1eat•; 
. ~~o: iienibilit; to preserYatite treat1eat 
S!i[IG !ID l!CillIJG 
. f?irl; high hla~tiag effect 
. ictthi~g recoel!csde~ for savi11 : stellite-tipped . Tools rtco,sended for azchining : tools iitn tucgsten tlrGi't 
. Gv~~ a;titudt for tteling . C!lod aptitude for slicieg 
. 5ut! : Ca~iD6 St~z~ing resin !IOdctiO~S-~t:~tersava lcltri~l t~nds to t~if 

'a:~1~ ----------------------------------------------------------
. n~yi~~ rill : >l&~ : ~oist~re conteat : Te&?er•ture ·c : ielttite be1idi•! : 
. Slis~t :ts~ of c~;tartion . Sli:n• rist of c~eckini of iOOd (:j :Dry aolb Vet b~lb: l (approx.) 

---·---------------·------------·-·--+--------------------
. itstec k~la scitcuie : 

!~e f ollo•ic& ~ceeoule caa be ~std f o~ •hictaess less t~cn Ja 11. 

Fo: tait~Ges1 o:tveea l! 1; end 75 a~. tte reialite lu1~dit; 1cst 
~e iccreasc~ Gf 5% for tlch step (to ivoid high gradieat of bvai
ditf i:i vood). For tRickaess up to 7i 11:;, i1crem of 10:. 

. &::! : drying rc~~ircs car! to avoid tae risks of vet patt~es 
!ss:imm 
. ~~iii~; ?n4 scrti~~~ : ezsr 
i!Q~IRE.~EIT OF ! P'~5£RfiTif£ fiEATKEllT 

green 
iO 
JO 
20 
15 

. Glcin~ : correct 

i: case of iJsect ltt•tks : tbe species rt~uires a prtscrfative treat1cn• 
. In css( of riski of te&ForarJ bu1idif ic:tiGr. : the species requires a ~rtservJtivc lreJt&eat 
. !:. ca1~ of risi5 6: ?2raanenl ~u1idif lczti~n : the use of tnis species is not reco11cndcd 
. 5~te : ~oorl7 :~ 3~~,rilcty rtsistant (O ~tcay 

i:S&·OS'S 

so .c : ~ l.!i : is.o 
50.0 : -s.o : 75.0 
55 .0 : 0.0: 65.0 
70 .0 : 55.0 : ~5.0 

75.0 : 58.0 : 40.0 

. ii1h• c•r?cntri · Glijtd laain•led - Flooria1 - Veneer for interior of plyvood - Veneer fo1 back or face of plyvood -
~~:cs tnd cr•te! · For1vort - E1terior joi:err - Interior joiecry - Ship building (planking ar.d deck) · 
C•rrt•: i~rciti:. :.r furni:ure co1pu~en11 · Kouldi'g - lnteriQr p;nelli~g · fur;,ed gcorl1 

. ~~re : fi!lin& i! rec~;·~~d~d to obtain J f~od fini5~ 
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Annex 4 
sptciu 11 • Ul 

IROKO (Hilicia excelsa-regia) 
OTIEI IAl!S : Sll!llE.SE!lLt,ODOO!l,IOllO,OIOIO,llllG,llAIDJl,IAlllALA,KOLOOIDOU,LaSllGl,BOlOIC'J,KOIEili,!OFUl.l,BfULE,!'GUIDl,TOL~ KOFlLA · 

GIOGIAPl[C DlSTlllUTlOI 
. Tropicil Vest lf ric& - Tropical East Africa - £11uztori•l liric• 
LOC D!SCllPTIOI IOOD DESCllPTICI PIODOCTIOI 
. Diz~et2r : 10 to 100 c1 . Si?~Dd : cleirly distinct 1Gdtr•te 
. Thictaess of szpvood : 5 to 10 c1 . Colour : ytllov brovn 
. D~rzhility in forest : good . Texture : coirs2 'IPOIT 
. lot fioatib!e . Cnin : str&i~bt or inttrlocted aoderite 
. ;.,lil&bility in f~rest : high but in plices (slig~t) 
. iot~ : yeilov bro7a t~ broin aore or less a•rk vith coldea tiage-ribboa f i1ure on q~•rters•vn-ligbter t!!as 011 bac~szvn 
~RiS[CA~ PiOPEiTIES (CTFT-2~) KECBAIIClL PlOPEITlES (CTFT-20) 

1e•a staad.dtv!ct. aea6 stand.dtviat. 
. 5~~si:1 zt t2t ~.C 0.64 0.06 . Crcshi•t strength zt 1Z? K.C (l/112) ~' 6 
. ~ol~5!lric sbrintage (%) o.u 0.07 . Static bendia: •l 11% K.C (l/a12) 96 17 
. fa~ai taesefiticl s•ria~age (%) : 
. f9t~l ;acizl ~arinlJge (ti 

u 0.7 . l!DE (lo1git1diul) at m ILC (l/acil) : 10,146 l,Otl 
1. s o.~ . St;e~gtk class : n.d 

. f.ir~i:ess : fcir!J bud 

. ~~at~ittli stable i~ serYic~ 

. Sett : ?~ssible iCtsente of deposits of czlciu1 tirboaate oftra bidden so1etiaes z darker colour surrounds the~ 
IATO!!L DUIAIILITT !!D AllE!AIILITY TO PlESElflTlf! TIEA'!'l!Elll' 
. Sa:•o~~ disti5ct : risk of drr vcod insect attacks lisited to sa?voo~ (se~ also trraitesi 
. 5Es!s~l~t to ter~ites 
. !e~is~=~t to deca; 
. ~ucr '~e3•bilit; to preserYative trtztcent 
SAYIIC AID l!CIIIIIG 
. Ror1al blanti~s effect 
. Teetties reco11eaced for saviai : ordialrJ or ~igh speed steel . Tools r2co11eaded for 1achiaiag : ordinary tools 
. Go~~ '~tit~~e fGr ~etling . Good aptitude for slicia! 
. ~o:e : de?osits of cilciu~ carbonate prtseat in soce logs severely dall!e cutting tdges·sa•dust very irritating-risks of ttlring 

tct t~ irreiu!ir grain 

. ~•rir.g ratt : tor~zl 

. ~~ ~ii~ ~! ci~•ortic~ 

. icstcc kiln schedule : 
7~t icllovir.~ scLedule can be used for t~icka~ss less than JB 1~. 
For t~icknes! ~etveen 18 11 and 75 1a, tbe relative buaudity :ust 
oe ificreased of 54 for each step (to avoid high gradient of bo1i· 
ditf i~ •oorl). for thictr.ess up to 75 11, increase of 101. 

: K~istcre conte't : Te•?trature ·c : Relative hu~i4ity : 
of v~od (%) :Dry tulb Vet bulh: : (lpprox.) 

--·--------··------t----·---·-·------+------··-----····--· 
~rm 50.0 : o .& : s~.o 

40 so.o : 45.0 : 75.0 
JO SS.O : 0.0 : 65.0 
20 70.0 : 55.0 : 45.0 
15 75.0 : 52.0 : 40.G 

. r.~te : the stic~s Qiter. lc~ve 1Jr~s-<he ho•rds ~ust be verticzlly air dried before st•c~ing-ris~ of cb!ciias i;; thick stock 
ASSEl!BL!lv 
. Hailin' and screii~g : e•sy . Gluing : correct 
ltQOIREMEllT OF A PRESER7ATIYE TlEATKEMT 

[G case of insect attacks : the species does aot require a"J preservative trcat1eat 
. In ca!i of ris~s of teaporary Lu1idificatior. : the species does aot require any preservativr treataent 
. la case of risks oi per1anent bu1idif ic•tion : the usr of this species is oot reco1aended 
. ~nte : far Ci?nrt as logs the sapvood is 'sually re1oved bccaus~ u[ its lov durJbililJ 
EllD-om 
• £rterior jointry · interior joinery · floorin~ - Sliced vr.neer · Ship build:ng (plankiag ind deck) - [nterior panelling -
Cabinet~ork (high clJss furniture) · T,;ned goods - Currrnt furniture or furniture co1ponents - Light carpentry - Cooperage -
Claeri laainatPd - Stairs · Veneer for interior of ?lyvood · Vtater for back or face of p!yvood · ftbiclt or co;.tair.~i floorir.~ -
trid~es (~zrts ~o: in contact with iater or ground) 

. =01e : iillin~ rtc~qar.nded·soae stocks 'a1 giYt troubleso1e v1th p•ints •nd •~rnishes but a pril1ng c~ai ~i•h J vifi;l (Jini 
ensure! a good surf ace 
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Annex 5 

SAPELLI (Entandrophragma cylindricum) 
Otlll llllS : AIOODlllO,Plll1A,SlPliJ,ASSI£,iSI,IILOLO,l'SOf0,LIIAfl,LIIOJO,IOJOJO,LifUT'I,DIDIAIUIO 

mcw11c 11muor101 

species 1°152 

. Tropic1l Vest Africa · 2'11t1rial Africa · Tropic1l Eist Af ric1 · Cote d'[Yoiri · C•aaa · li1eria - C.1eroo1 - Ci~a -
lep1blic of Ceatral Alric• · Ccago · Zaire - Og11d• - Liberia · 111011 

LOG llSCIIPTIOI WOOD DISCllPTIOI PIODUCTIOI 
. Diaetu : 10 to 120 ca . Sap'lood : tlurlJ distiact i1port11t 
. Thictless of sapwood : 4 to I c1 . Colour : red brolfll 
. D1rabilitJ ia f~rest : good . Texture : fine llPOIT 
. PloataUe . Cnio : i.aterlocttd i•poctHt 
. AY1ila~ilit! i1 forest : •ish (~isl) 
. lote : possible preseace of vriatly grain and riagsbates-vood pint brova darteas to CO!per red brova·cedar lite scent 
f!JSlCAL PIOPDTIIS (CTFT·?O) llECl!llClL PIOPUTIIS (CTPT·20) 

1ea1 staad.de•iat. 1eaa sta1d.dtYi2t . 
. DeasitJ at 12% 11.C O.i9 0.04 . Craskiag strea:th at 12% l.C (l/112) 62 7 
. rol11etric sbriatage (%} 0.47 0.06 . St2tic beadiag at 12% l.C (l/112) 114 12 
. Total taageatiel sirintage (Z) : 7.Z 0.9 . llOE (loagihdiad) u IZZ 11.C (l/u2) : 11,m 1,931 
. Total raeial siri1k1ge (%) 5.0 0.6 . Strengti cl1ss : 11.d 
. ludam : !airly hard 
IATOIAL DOIAIILITY !JD AlllAIILITY TO PllSElf ATIJI TllAflllT 
. Szpvood disti1ct : risk of dry wood iasect attacks li1ited to sapvood (see also teraites) 
. ~oder2tely resistaEt to teraitts 
. Koderately resista~t to decay 
. fo~r 11e:abilit! to preseCYati•e treataent 
SAIIJG AID llACIIIIIG 
. lcraal bl11ti1g effect 
. Teetbi~g rtCG11Ge11ded for saving : ordiaary or •igh speed steel . Tools reco11e1ded for 1ac•iai1g : ordinary tools 
. Good 1ptitude for peeling . Good aptitude for sliciag 
. loti : sa~ing in tie round reco11e1ded (iaternal stresses)·tendeacy lo !earing during planiag (iaterlocked grain)·ribbon figure 

on qu:rtersavn 
OIYIIC 
. Drying rate : 1Gr11l 
. High risk of ~i~tortioo . Slight risk of checking 

. Tested tila sciedule : 
Tbe f olloving scbtdule can be used for tbic~ness less than ll 11. 
For tbickaess between 38 11 and 75 11, t•e relative •u1uditJ 1ust 
be iacreased of 5% for each step (to aYoid bigh gradieat of iu1i· 
dity ia wood). For thickness up to 75 11, iacrease of 10%. 

. Nott : drying of 4uartered pieces is 1uch slover 
!SSE!!BL!IG 

: Moisture conteat : Te1perature ·c : lelatiYe bu1iditJ : 
of vood (%) :Dry bulb Vet bulb: % (approx.) 

·········-·--······t·--·-···-····----+-----·---·--···-···· 
green 40 .0 : l7 .0 : SO .0 

40 u.o : 11.0 : 70.0 
JO 44 .0 : 16 .O : 60 .0 
20 46.0 : 36.0 : 50.0 
15 49.0 : 37.0 : 45.0 

. lailieg and scre~iog : easy . Gluing : correct 
l!OUIIEl!Eaf 01 A PRIS!lfATifE TIEAfKEllT 
. Ia cise oi insect attacks : tbe species re9uires a preservative treat1ent agaiast ter1ites 
. I: case of risks of te1porar1 iu1idif ication : the species requires a ~reserYative treat1e1t 
. In :ase of risks of per1anect hu1idif ication : the use of this species is not reco11ended 
EHD·OSES 
. Sliced veneer · Cabinetwork (high class furniture) · Current furniturr or furniture coaponents · Eiterior joinery · 

[aterior joinery · Interior pinellinc - Venter for interior of plywood · feneer for back or fice of pl7vood · Floorin, · Stairs 
Ship iluildia& 

. Note : sandin' require5 care in the presence of hi,hly in:erlnc~rd grai~ to obtain a good finish 
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RAMIN (Gon~·stylus spp.) 
lfiEI &AF.ES : M~i..~VIS,L.~li!T!I IACIO,CAIO IO!JA,LAPIS iOLIT.B~!iG l!lfUAl,PAICCAT'ilT'OP,PllAIG l!Ci,CEilll!,!£CllG IELADl,KtiA~~ 

CEOGlAP~lC DISTillOTIOff 
. SGctn Ezst Asia - 6cejn!l - Slb~b-S•r•v•k 

SaiolGG (islzads) 
Kc!Jys•~ {F~~iDs&tir) - l1do1rsi• - Pa1l1ppi1es - P•pu.I-lev-Caiaez - Fiiji -

toe mcmr101 VOOD DESQIPTIOI 
. Diz:eter : 50 to 10 ca . Si~voo4 : 1ot distiact 

rnidl!ess cf Sapwood : !!.~ . Colour : cru;; vhite 
Caizbtlity in forest : la~ (;~st b~ treated) . Te1turr : f iae 
'1Gatabl! . Griin : stnight or interlocied 
Av&illaility ia forest : ~ish ~ut ~n ;laces (sli:ht) 
Iott : ht&rt siates ••J occur in the logs-1a?lE:sint odc~r vbea creea-preseace of teasioa wood 

PHYSICAL PIOP!lflES (CIFT-l) BECl!IICAI. PIOPEITIES (CTFr-J) 
&eia stind.devilt. 

PIODOCTIOS 
nderde 

EIPOIT 
11egli&ible or ioi 

1ta1 st:ad.ueYizt. 
De~sit; lt 12t P..C 
iolu1etrit sb•intige (I) 

Q.66 n.d . Craskiag strength •t 121 ft.C (l/1aZ) 67 1.d 

rotzl tz~sentiel sarinklgt (:) 
Totcl radial siriatag! (:) 
ilcrdr;ess 
Po&rly stible ic serrice 

C.60 n.d 
: rn. I n.c 
: U n.d 
: fairly bird 

ltl.fDiAL DOIAIILITJ Al9 All!IAllLITY ro PRESilfAf[fE fl!!llllf 

. Slitic •eading at t2% 11.C (l/1:a2) m 11.d 

. KOE (loagitadiazl) at 12% ft.C (l/112) : 15,100 n.d 

. Strengtk cl.I~s : SDJ 

Sl~•ou~ not or sligntlJ ae5lrcatec : risi of dry wood in~ect ittacts ia all t&e wood (see also teraites) 
iot or poor!~ resistant to ter1ites 
K~t or ?Gorty resista~t to detay 
Good a~enibility to preser1atiYe treztaent 

,SitYIIG AID lliCBIIIIG 
Xor•?l ~lanti1g effect 
Tettnieg reco1atnded for szwing : o:rliaary or high s;eed steel . Tools reco11ended for aachiaing : ordinary tools 
GoGd Z?titude for 1eeling . Good aptitade for sliciag 
K3te : ris~ of S?linters in cros:·c~•ting 

Jt?IIG 
~eying rzte : rapic to ncr;al 
Slight ri•k of cistortion . ~igh risk of checking 
'ote : ris£ of suriace checking, e~c s~litting and biue s•ainiag in thicker siies-(cf .tilr. sth!dule avzilzble at toe CTFT to 

~~oid these defects) 
sm~m 
Kziling znd screvi~g : easy . Cluing : coirect 
Note : teads to split in a:il1nG fre-boring reco~eendfd 
QOIRBKEHT OF >. PRES!Rf!T[fE TREATr.EMT 
in ca5e of insect ~ttzc~s : tht sptcies requires a preserrative treat1ent 
i~ c~s! of risks of t~aporary huaicif ication : the spt.ci~s re~uire5 a prtstiYativt treataent 
i~ ca1e ~f ci5ks of F:raa•tnt hua!~i:ication : the S?~ci~: re~uires a ,rcscrvativc trtat1cnt 
Nott : ve:r ~rone to ~lue s:ain 

::ND-om 
~OGld!ns - Ca~:nctwcrt (ht!h class f vraiture) - Current f ~:niture or rurniture co1ponents - Veneer for interior of ?l;vood -
7eceei !ui bic~ o• i~c~ vC ?lyvoo~ - Sliced veneer - Floo•ing - [nterior joinery - Exterior pinelling · Turned gooas -
=.;:!iir.1 :i;~tter~ 
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TANGILE (Shorea-rubro polysperma) 
mo mJS : ID UUl,TAKIILI 

CIOGWllC llMllUT'IOI 

speciu 1·151 

. Seit~ list lsi• - PkilippiJe5 
UC llSCIIPTIOI VOOI l!SCIIPTIOI PIOlllCTIOI 
. t~lilter : 70 to 150 cs . Silpnoi : cleirlJ disti1ct iaportut 
. !iictaess oi sipvood : 5 t1 6 ti . Col11r : a.rt red 
. Dlr••ility i1 forest : 1ooi . Text1re : 1edi11 EIPOIT 
. nH~zUe . . Cnia : ilterlochd iaportut 
. 17:ilc~ilitJ i1 forest : ki1• (slig•t) 
. Iott : ;ooe ree to llirt brovais• re• sli1•tly 11stro1s-aoire er ri•llo• fig1re 11 •••rtersi11-fre,1e1t •rittle •eirt 
Pl?SIClI. PIOPllTIIS (CTFT-6) IECWICAL PIOP!ITIIS (CiFT-0 

leil Stild.detiil. 1ei1 stzad.de•iat . 
. lfa~ity it 12: l.C l.i6 G.I' . Cr1s•i11 stie11t• it 121 l.C (l/1&?) 52 5 
. l:l11etric sbriatige (1) '·'' a .• , . Static •!2~iag at 12% !.C (l/112) 95 I' 
. Tc~~l tiageatitl s•ri1ti1e (%) : 1., 0.9 . KOE (loa1it1~i1al) at 12% !.C (l/112) : 9,967 1,115 
. Toic! rzdiil s•riatage (%) '·' 0.1 . Streazt• cl.us : a.I! 
. !irtcess : soft 
. lo:e : birdaess ••ries f ro1 soft to faiclr bird 
UTOIAL IOUIIUTT ilD ilEIUILITT TO PIESElf.lf[JI nunm 
. Si?~6~t distiact : risk of dry 1oo4 i1sect itticts li1ited to sapv~od (sre also ter1iles) 
. £olc:tlclf rcsist••t to termites 
. loetrztely rrsistiat to decay 
. cc~r cceatbilit; tc ~rtser••ti•e trezt1enr 
SAIIIG ilD llACIIIIIC 
. '°CJil bl11ti11 effect 
. Ttetki1: rtco11e11!ed for saviag : ordiaary or •i1• speed sttel . Tools reco11eaded for 1a~•i1ing : ordia•rJ tools 
. c~o~ ittitide for peeling . Cood aptitude for sliciag 
. Soie : so1tti1es irre11lar 1raio·d1ri11 plani•& teadeacy to grain ttari1g-1ecessity to keep the sharp edges 
DIJCIG --·----··------------------·------------------------------
. DrJiag rate : ~Oitll to slov 
. Sligbt rist of distortion 
. lists of caseiardeaing 
. Tested tila sc•edule : 

. Slight risk of cbecki11 

i~e follovi11 sc•edale caa be 1sed for tbictaess less tkan 31 1a. 
For ihictaess between 31 11 aad 75 11, t•e relati•e •a11dity •~st 
~e incrt•sed of S% for each step (to aroid aigb 1raaieat of •a•i· 
~itJ in vood}. For t•ictaess op to 7S 11, i1crease of 101. 

: ftoist1re conte1t : Te1perature ·c : lelali•i bu1iditJ : 
of vood (%) :Dry •utb Vet bat•: % (approx.) 

---------·---------·-----------·-----·---------··------·--,m. so.o : u.o : as.o 
,0 56.0 : 45.0 : 75.0 

· JO SS .0 : H .O : 6S .0 
20 70.0 : ss.o : '5.0 
15 75 .0 : 51.0 : ,o.o 

. lote : careful pilia, and loading of tie stacts are recoaaended to reduce tbt. distortion 
ASSilllLCIC 
. iiilin1 and screvia, : easy 
lEQO!!~EiT 01 A PIES!IJAT[JE TREATllllT 

. Gl1iag : corrtct 

. la cast of insect attacks : the sptcies re,aires • prtser•ative treat1ent a1ai1st teraites 

. I~ cise of risks of te1porary •uaidif ication : the species rt•aires a preservati•e treat1eat 

. [~ c;se of rist: of peraaaent ~u1idif ication : ibe use of tiii speci~s is not reco11eaded 
!i1D·OS£S 

:' 
. laterio~ joinery · Interior p11ellin& · Exterior joiaery · Exterior paatlliac · Current Carnit1re or C1rait1re co1j)Clatnts · 

Sli:i: veGter · fr~cer for iater!or o! ply7ood - fencer for bick or f•ce of plyvood - Ship buildi11 (plantia& •ad deck) · 
Ci&'r ~~xts · floorinz · C•bin!tvort l•iah clas, f1rniturei - Lisbl t•rpenrry · lo1es •ad crates · Cooper•&t • Rollin& shutters 
~~uliir.1 · ~article •ad fib~r t~Jro - Pul~;ood 
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KOSIPO (Entandrophragma candollei) 
O?i!i ~ : ~Elll!·!:01~.0IO,llAJJ SlP!LE,lfOl·lSSIE,ICt01i,llOTO-[!IC~.l@DSSlE,IP!1S~l[,ESlll,LCIOtU,LIF11! !PElii,!!POPO, 

~m:c~ 

'lllCl!fllC llSTIIIDflO~ 
. Tropicil ltst lfr~ca - !q11tori1l !fric1 - Cott d'[1oirt - liceria - Ci1eroo1 - Co110 - Z•irt - C1i1t1 - ll&ol• - G1llo1 - ,.,., 
LOC llSCllPTIOI IOOD DISClCPTCOI PIOIOCTIOI 
. Diaettr : iO to ?OG a . S1p1ood : tlurly distiact 11dtr•tt 
. r•ickatss Gf !l?VOOd : 4 to i a< . Colour : red brovn 
. ~;rr•bilitf a ic;rcst : 1ood . Tcxt11re : curse llPOIT 
. I;! Hoztzjl£ . Cni11 : str1isbt or iattrlocted 11der1tt 
. .hzil~"Dilit? i.a !om: . 1tdi11 fsligit) 
. Iott : aooo r~d 'rain iitb parple ti2ie n1rke1s on ligit-blicl resin ~eposits ia tie pores·ri"Dbon figart oa •••rtersava 
PIYSIC!L PIOPEITIES (CTFT-41 IECIUIC.U PIOPEITIES (CTfT-4 l 

ltil Slil~.dtliil. •~ia st:ad.deJiit. 
. ~e1sit; at 12; !.~ O.it 1.d . Cr1sii•& streagt~ •t !2% l.C (l/112) 51 a.c 
. iola1e:ric shri&kiJt (:) C.42 o.d . Static •eadiag at 12% !.C (l/112) 97 n.; 
. !otzi tzagtatitl siri•t•&t (%) •-~ 1.d . !OE {loagit1di1il) at 121 l.C (l/112) : 9,000 a.d 
. Totil r•Gizl skri1i1ge (I) 4.1 1.i . Strea:t• class : n.d 
. brciam : fiirlJ iud 
. lo~t : so1e io;s aay preseat • 1attled f i&1re 
llTUliL IUWmn lH WlilILCn ro PIESElflfIJE RllflUT 
. Scpaooo ci!~iact : rist of orJ vood iasect atticts li1ited to sapwood (see also cer1itts) 
. Kodtr1tel; resistiat to ter1ites 
. lederittLJ resistaat to dtCiJ 
. Poor 11e1abilitJ to preserJiti1e tre•t1eat 
SAl[IG AID 11.lCIClllG 
. li1• •I11tilg ef f tct 
. Tttthiag reco11eaded for savin& : sttllite-tipptd • Tools reco1aeaded for 11cbiaiag : tools with taagstea cirbide 
. Go:c iftit1dt for pteliag . Good aptitude for slici11 
. Iott : ;oaer ra•uirtd·so1e dif!icultie£ due to irreg&lar grJin [tearing)-oluating effect 1arits fro• fairlJ bigb to high because 

of !i~t'a conttat 
Dl!UC 
. CrJia& rate : aor&al 
. Sli~~t risk ~! cistortio11 . lo risk of tbtckiGg 

. Tested tila schtoule : 
The f oilG•ia& scbedule caa be used for thickaess less tb~a JS ... 
Fer. tbictness bttveea 31 11 aad 75 11, the rtlati1e hu&uditJ 1ust 
~e i1crtisec of 5% for each step (to ~'oid nigh cridient of bu~i· 
citJ i~ vt~~). ;or teictaess up to iS 12, iacrease of 10%. 

: Koisture conteat : Te1perature ·c : Rel2ti1e bu1iditJ : 
o[ vood (%) :Dry bulb Vet bulb: : (approx.) 

-·-----------------·-----------------t--------------------
~·m 40.0 : 37.0 : ao.o 

40 H.O : 38.0 : 70.0 
30 u.o : 16.0 : 60.0 
20 ~b.O : 36.0 : 50 .D 
15 '9.0 : 37.0 : H.O 

. •~t! : cr;i~6 G: tzcts~~n is aore diff i,~it aad slo~er •::~ risks of dis~ortio~ aore ~arked·quzrtersair. stoct iell dr1 
rcc;:;c1d2r. f nr exterior ises 

!SS£11BLUG 
. N•ilias an: scre•i~i : eisy . Glwing : correct 
!!QOIIEKEIT OF A Pl!S!Rf ATlf E TIEATll!lf 

in 'ast ~f ir.sect attacks : the 5pecies re~uiies a preser1ali\! trtat1er.t ag~iast ter1ites 
[n cail G: ris~s ~~ ~~inorzry hu,idificztion : the sptcies dors n~i re~~ire an! preservJliYe treat1ent .. 
[~ C~S: O~ :;si~ : ;.~r~a:.e:: ~~~i~ific~ti~n : th~ ~S~ O~ this Sre(Je! i: na! r~~O~~er.dtd 

i;:~:i:: ;;;c~:~ . ;~;~rior JPi:zry . S!iced ienFtr . c~~ln?tic:~ l~ic• cL:ss furn1turt) . ir.ttrior ?tnelii~; . 
~=:~::: ~;:~~:~re :: fc:~:t;:, =~~~oner.ts · Li:hi czrpE~!r~ ·Glued !~~i::!ed · Ve~eer for back or facl ~! ~ly~oo~ - rloorin; · 
s:.i:i · ?i:~:i~r ~~nail1r.: · S~i~gles 
~3;: : ~;:::1:ti ~r~ience of resin 1ar girt lroubiesoGe !v J~~~r~ncf o~ ~1n1:io~ pro~ucls·slndin: n!~ds ctrt·f:1lin~ re~uirt~ :o 

:~:,:· ; ~~oc f i~isl 



- 4 J -

Annex 9 

IMBUIA (Ocotea porosa) 
mn WIS : C.UEU HIBOU,lliIILiU ULIOT,IHUU 

GIOCiliPIIC DISTIIIOTIOi 
. Soatb llerica - Brazil (So&th) 
LOG llSCIIPTIOI VOOD DESCIIPTIOI 
. Diattter : 10 to 120 ti . Sapwood : cleuly distinct 
. Tiickaess of sapvood : 3 to 6 Cl • Colour : yell~v hrove 
_ Durabilitr i• forest : goo~ . Texture : f iae 
. floataile . Cr.in : straight or interlocked 
. !vailahility ia forest : bigb {slight) 
. lotE : p!easaat odour-~eartvood rellovisb bro7D beige to dark brova vitb irregular dark f iae veins 
PlltSICIL PROPERTIES (CTFT-?O) KECBllIC!L PROPEi.TIES (CTFT-20) 

1ea1 staad.deviat. 

specio n • 41 

P!ODOCTIOI 
negligible or lov 

EXPORT 
negligible or lo• 

1eae staad.deviat . 
. ilmi~r at m lLC 0.71 0.01 . Crushing strength at IZ1 M.C (~/112) ~9 5 
. fulusetric seriatige (1) O.,s 0.06 . Static bendiag ~! 121 M.C (l/112) 91 12 
. fot~I taagt9tie! shrintage (%) : 6.S 0.9 . HOE (longitadiaal) at 121 M.C (l/112) : 7,500 117 
. fGtal r:dizl shrinkage (I) J.J 0.6 . Streftgth class : n.d 
. Budnm : flirty hard 
IATOiAL DOIAIILITT AID J.l!!KAIILITT TO PIESEIJATIY! Ti!ATllEHT 
. Sipvooa distinct : risk of drJ vood i1sect attacks li1ited to sapvocd (see also teriites) 
. P.oc~ratel: rtsistaat to teraites 
. ~cC!ritEif resi5~za~ to decay 
. M~ct~~te aeeuabirity tc preser1ative trezt1eat 
iJ.i[IC J.iB K:.CEI&£RC 
. Korazl biunticg effect 
. Ttethi~g reccE~cnded for saving : ordinary or kigb speed steel 
. Gcod ZititYde for pEeliag 
. Nu~c : Gus: R~! Cease cersatosis 
Di!liG 
. ~rri~~ rzte : slo• 
. 5lignt •i~t of distortion 

. N~te : sic; drying is r~c~oeenced 

1.SSE.l!aL!XG 

. Slight risi of cnecking 

. Risis of collapse 

. Tools reccaaended for 1achining : ordinary tools 

. C-occ aptitudf for slicing 

. H~ili~6 ar.c sc;e•i3S : ezs1 . G~•ing : correct 
iZQO!f.~Y.i~i Ot A PRESERVAT[VE TREATMENT 
. In cast uf insect attacks : the species requires z preserYativt treatecat lgainst ter1ites 
. Ir. case of risks oi te1porary bu1i~ification : the species does not require iny preserYative treat1ent 
. ID cas: of risks of permanent hu&idif ication : the use of tbis species is not reco11ended 
EID-USES 
. S!i~~d ~enz~r - Ccrrr~t furniture or fcrniture co1ponents - Cabinet~ork (high class furniture) - Interior ~aneliing - flocri~g -

!'tcrior joinery · ?~~eer for back or flee of plywood - Moulding - Lit.ht c•rpentry - Wood house f ra1e - furnec goods - Stiirs · 
S~i~ nuildir.~ · E1ter!or joinery · !ittiior pan~lling 
So<e : use~ as substitute for euro~ean ~'lnut (Juglans re1ia)-reco11ended for high class use 
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OTIEI Ul!S : PU A J FEDlLLES,ICO,SIAL,THOIC,llAJ PEI 
PINUS KESIYA 

GSIGl!PllC DlSfilBOTlOI 
Soat• Eist Asiz - fiet-la1 - Laos - T~•ilaad - lur1a - Pbilippiaes - ladonesi• - [ndia 

°C DISCIIPTIOI VOOD DESCUPTIOI 
Diz1ettr : 50 tij 60 c1 
Thickness of sapwood : 4 to 5 c1 
DGrabilit1 ia forest : 1oderate (treat1ent reco11ended) 
H:iztzble 
Availabili:1 in forest : high but in places 

. Sap~ood : 1ot ciearly distinct 
. Colour : oran~e-yellov 
. Textnre : 1edio1 
. Crain : straight 

Rote : wood salao~ piak-resin ducts na1erous-species occurs at altitude of 610-27001 
PHYSICAL ~lOP!ITIES (CTfl'-J) BECIAJIC!L PIOP!ITlES (CTFT-J) 

eeaa stand.de•iat. 

species a· 112 

PIODOCTIOI 
negligible or lov 

EXPORT 
negligible or lov 

~c~sity zt 12: ff.C 0.71 n.d 
7ol~2ttric shrinkage (%} 0.52 n.d 

1ean staad.deYiat. 
. Crusbiag strength at 12% M.C (l/Ga2) 65 n.d 
. Static bending at 12% 11.C (N/112) 126 n.d 

Total tangentiel shrickage {%) 1.9 n.d 
fot'l ra~ial s&rinkage (%) 6.l n.d 
~crd1ms : hirlJ bud 

. KOE {lJagitudinal) at 12% 11.C (l/c;2): 14,120 n.d 

. Strenita clas~ : n.d 

f.ct! : rb;sicd iCG ltcbanical proierties Ya:J with age aad site 
.TCa!L DUi!iILITf !ID Alf!IAIILITY TO PIES!lf!TifE TIE!TllEllT 
S•?vood aot or slightly de1arcated : risk of dry vood insect •ttacts in all the ~ood (see also ter1ites) 
s~t or ?Dorly resistant to ter1ites 
!t$iStc3Ct Yarizble to CEC3J (see note •require1ent of a prestrvatiYe treataectn} 
f:oder~tt ascnaoilit7 to preservative treataent 
.VIIG HD !!CHIIIHG 
Nor!al bla~tiag effect 
!eethicg recoGaecded for sa~ir.g : orai3~ry or high speed steel 
Goo' a~tir~de for ?eeling 
~~:~ : •~:iti •a: clo~ :he t~ois 

DRm~ 

~~Ji5~ re:' : ra~i( 

. Tooli reco1aended for 1achining : ordinary tools 

. Aptitude for slicin~ not deterGined 

~~ ~isk ~f distortion . Slight risk of checkin~ 
N~tf : risks of blue stain a~d resin erudJiion-wood must be r'?idlJ savn-for zir drying: stacking under cov~r anG piling in "f• 

AS-m6L£RG 

S~ili~s '~~ scre~i~g : tasy . Gluing : correct 
RE:Qumnt:NI OF ! PRmmrrn TREATMENT 

{c cas2 ~f insect attacks : the species requires a preserYative treat1ent 
rd cis! of ri~ks of teiporary bu1idif ication : the species requires a ?reserYative treat1ent 
In czse of risks of peraanent hu1idif ication : the use of this species is not recoaaeoded 
Note : dcraoility variaGle : poorly to aoderately resistant to decay 

F.N.C·DSES 

Li&h= cJr;eiitry · Clue' laiinated · Flooring · Interior jo1ne~y · Boies and crates - Matches · 
c~rrtn[ f~rr.~tcrt or rurniture COlponents - {nterior panelling. For1vort - Pulpwood - Veneer for interior of ?iy1ood -
rt~~er fur baci or fice of flyvood · Exterior joinery 
Note : czn oe used ior vooden house construction 
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Annex 11 
T-ITTO 01-07-1!92 species 11"164 

MERANTI WHITE (Shorea-antho hypochra) 
OT5EI l!IES : KEl!KTl SEiIT,H. LAPlS,K. PALAIC,11. TEK!l,ll!LAPl,KELAPI LADT,dF~ANTI POTlH,PA iOKC,SOAl,IAIAl lBAO,lOll PilOKG, 

lHEll-FAI.LUKBOl,YEI YE! iAIG 

~JGIAPllC DISTilBDTION 
io&th iast Asi~ · Kalaysia (peninsular) - Sabah-Saravak - Indonesia - Drunei - TP.ailand - Caahodia - Laos - Viet-Raa 

lJ); D!SCllPTIOH VOOD DESCalPTIO~ PitDOCTIOH 
Oiaaeter : 90 to 150 cs . Sapwooc : cot distinct 
Ct.iciness of sapwood : 5 to S c1 . Colour : crtaay white 
Durability in forest : aoderate (trut1ent reco11ended) . Teitur.: : 11ec!iu11 

Fliot flGitai:le . Gmn : straight or interlocked 
A1ailibil!c1 ia forest : high but in pieces (slight) 
tlate : io~s are at the li2it Gf fl0Jtability-so1eti1es brittle beart·G~casicnally deeply interlo~ted ~rain 

PHiSICAL ~ROPERrIES (CHT-3) llEC&UICAL PROPERTIES (CTIT-3) 

1odeu te 

EI PORT 
1odera te 

aean staad.deviit. aean slaad.deviat . 
~:sitJ at 124 K.C 0.7? n.d . CrusbiEg strength at 124 K.C (H/112) i5 n.d 
Vciu~etric shrickage (%} 0.5! n.d . Stitic bending at 12% K.C (R/112) 132 n.d 
Tata! tang:~tiel shrinkage (%) 1.5 n.d . HOE (loagitudinil) at 124 K.C (M/112} : 12,500 n.d 
TGtal rac!iil shrinkage (:) 4.0 n.d . Strengtt ::lass : a.d 
Hcrdn!ss : iairly hard 
Note : vcod whitish vhen fresh beco~es pale yellow brovn on e1posure-ri~bon figure on quatersavn 

NATOlAL DURABILITY AMO Al!EKAIIL[TJ ro PRESERYAf[YE fREATKEKT 
• Sc~aocc n~: or ~ri~htly de3~rcated : ris~ of dry vood insect attacks ~~ all tht voorl (see also teriites) 
• N{,~ or ?Ct.r!j r~sist~nt to teraitts 
• Hodcr<tclf r!sistiat to decay 
• H:idtrlt: ~atna~iiit: to preserTatiYc treat1ent 
SAW[IG Ai~ ll!CEIIIBG 
. High blunting effect 
· reethiiig recoa2ended for saving : stellite-tipped . Tools recoEsended for 1athir.ing : tools vith tungsten caroide 
• GJoci c;titede for peeling . Good aptitude for slicing 
• Nltc : ~i~~ silicc content·tendencr tu voollir.ess-f illing is recoc1endEj to obtain a good f inisb 
DRYliG ············-----···············-···-----------··········· 

D~JiD~ ratt : r•pid tG uorsal 
Slight =~~t Gf di~tortion 

T~stea ki!a schedule : 

. ~G risk of cnecking 

Th~ folivwin~ sche~ule can be useG f Gr thickness less than 3! GI. 
ior 1:.iciness bet~een 3! 1a and 75 ••. the relative hu1uditJ aust 
~e increased of 54 for each ster (to avoid high gradient of bu1i
dit1 in ~ood). fo~ thickness up io 7S 11, increase of 102. 

A5SE.'!BLING 

: ~oisture content : Teaperature ·c : RelatiYe buaidity : 
of vood (4) :Dry bulb Vet bulb: % (approx.) 

··-······-·········t············-·-··t----····-·-·-···-··-
grcEn ~2.0 : 39.0 : 82.0 

so 48.o : n.o : 74.o 
40 U.J : 43.0 . 14.0 
30 48.0 : 43.0 : 74.0 
15 54 .0 : 46.0 : 65.0 

• Nai!ir..; ,~.Ii 5cre;;i:;g : easy . Giliing : correct 
Note . s~2!~i1es risks Gf srlitting i~ thzr case pre-boring necessary 

~lilf.EHT 01 A PiESERiATiiE TREATKEKT 
• In case of iasect attacks : the syecies requires a preserYative treata!~t 
• In caie of iists of te1?orary hu1idif ica:ion : the species rcquirr.s a F==~er~ative treatatnl 
• In case ~f ~ists of permanent buaicif ic;~:on : tt.e use of this s~ecies is not ier.o~gended 

Note : I iahle to dHk coloured "pil ~oll" oorers 
FW-OSES 

ln:erior joi~ery · l~:erior P'nellir.g · flooring · Stairs · Yeaeer for ;~ttriur of plywood · Veneer for back tr face of plywood 
Sliced ~?rieer · Ccrrenl fcrniture or furniture components· E1terior joii.try ·Vehicle or container flooring· Ligbt carpentry· 
Gl•ac li:;in~tPd 
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Annex 12 

Subs7~ntive Officer's Comments 

This report has attempted to indicate the role rubberwood 
could play to replace species traditionally used in production 
of mouldings, furniture etc. in South East Asia. Unfortunately, 
it has been impossible to obtain historical price comparisons for 
these species and rubberwood. 

Similarly, there is no doubt that conditions will arise when 
Hevea bra~iliensis will be planted for its timber and not latex 
value. However, it must also be borne in mind that the farmers 
(especially the smallholders) are interested in the monetary 
yield per acre. Existing rubberwood plantations, may, in certain 
cases, be replaced by other crops (palm oil, fruit trees, or cash 
crops). Although clones for wood-oriented rubberwood tree 
grouping have been identified, these have not yet undergone 
testing in commercial scale plantations. 

Finally, work remains to be done on developing other wood 
preservatives in case the Boron salts currently used are banned 
for ecolog~cal reasons. 
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