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Foreword

Fast-growing hardwood plantations are increasingly important to the economies of
many countries around the Pacific rim, including Australia, Indonesia and the
Philippines. While the initial emphasis in most countries has been on the market for
fibre, pulp and paper, there is now increasing interest in using the species for the
production of solid-wood products. 

Indonesia has been at the forefront of the domestication of Australian acacias,
especiallyAcacia mangium, and there is now an impressive estate of over one million
hectares of acacias in the country. This resource is progressively replacing natural
forest as a source of fibre for IndonesiaÕs large paper-producing industry. Acacia
mangiumand a number of other acacias produce good-quality timbers which are also
well suited to the production of furniture and other higher-value products. A factor
limiting this application is the occurrence of fungal heart rot in the central core of the
stem at an early age. This defect does not seriously affect pulping properties if the crop
is harvested early but it does significantly reduce the recovery of sawn wood and
veneer from older logs grown for higher-value products. Identification of the factors
causing the condition, and potential management strategies, have been the subjects of
a major ACIAR project, ÔHeart rots in plantation hardwoods in Indonesia and southeast
AustraliaÕ.

Indonesian acacia plantations are also potentially threatened by root rot, another
fungal disease. Root-rot diseases of A. mangium can cause crown dieback, reduced
growth and tree death. In some areas, over 25 per cent of trees are affected. If not
managed, this problem could seriously threaten IndonesiaÕs acacia plantation industry.
ACIAR is now initiating a project to investigate it. 

A workshop with participants from IndonesiaÕs Forest Research and Development
Agency, forestry companies and local universities, and research agencies in Australia
and New Zealand, was conducted in Yogyakarta in February 2006 to review the results
of the heart-rot project and define a strategy for root-rot research. 

These workshop proceedings provide valuable guidance on minimising the impacts
of these two serious diseases in hardwood plantations. 

Peter Core
Director
Australian Centre for International 
Agricultural Research
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Preface

About 1000 species of Acacia are native to Australia and neighbouring Indonesia,
Papua New Guinea (PNG) and some Pacific island nations. Several are now used in
commercial plantations in Southeast Asia and are the basis of substantial plantation-
based industries. Within this region, plantations of tropical acacias have been
established in China, Indonesia, Malaysia, Papua New Guinea, the Philippines,
Thailand, Vietnam, and on Melville Island in Australia. The total area planted is now
approaching 2 million ha and the largest of these estates (about 1.2 million ha) is
located in Indonesia where the major species planted is Acacia mangium Willd. The
majority of acacia plantations are used as feedstock for kraft pulp mills. However,
substantial quantities of wood are now finding their way into markets based on high-
value solid timber. 

Heart rot is caused by white-rot fungi which preferentially remove lignin. They are
thought to enter trees through injuries and branch stubs. In Indonesia, this disease is a
threat to solid-wood production and prevents the management of plantations for solid-
wood values on some sites. Root rot is caused by basidiomycete fungi that can survive
saprophytically on dead woody material or debris. The fungi attack the conducting
tissues of living trees, rapidly causing tree death. The saprophytic nature of the fungi,
together with the short rotations used by the pulpwood industry (6Ð7 years), have led
to a rapid build-up of inoculum at some sites in Indonesia. Acacia mangium is
particularly susceptible to root-rot disease on mineral soils in Sumatra and Kalimantan,
where it is grown extensively.

This volume brings together the current state of knowledge about these diseases.
The more recent advances in knowledge have been made possible by funding
through ACIAR project FST/2000/123 that supported a substantial body of research
on heart rot. A project extension further encouraged the development of a knowledge
base on root rot in Indonesia that will now be carried forward in a new ACIAR
project, FST/2003/048. The research has been undertaken to date in close
cooperation with the Indonesian Ministry of Forestry through its Centre of Plantation
Forestry and Development, Gadjah Mada UniversityÕs Faculty of Forestry and
PT. Musi Hutan Persada. The contributions of other Indonesian-based companies
and the Forest Research Institute of Malaysia (FRIM) to the workshop ÔHeart rot and
root rot in tropical Acacia plantations: a synthesis of research progressÕ held in
Yogyakarta on 7Ð9 February 2006, from which these proceedings are drawn, ensured
a comprehensive coverage of the available information. The cooperating partners in
Australia were the University of Tasmania and Ensis (the joint forces of CSIRO and
Scion). The interest and expertise of the chapter authors is gratefully acknowledged. 
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Summary

The total area planted to tropical acacias is now
approaching 2 million ha. The largest of these estates
(about 1.2 million ha) is in Indonesia where the major
species planted is Acacia mangium Willd. Acacia
mangium is generally grown as an exotic. It was first
introduced into Malaysia in 1966 and into Indonesia
in 1979 where it was used in South Sumatra as a fire
break, for land rehabilitation and for reforestation of
alang-alang grassland. Its excellent adaptability to
degraded sites, rapid growth and wood properties
quickly led to its commercial exploitation. In Indo-
nesia, pulpwood production from A. mangium plan-
tations is currently more than 9 million m3/year,
while the potential for solid-wood production is
around 165,000 m3/year. Thus, domestication of the
species has progressed rapidly with extensive
research on its genetics, silviculture and wood utili-
sation. These proceedings add a new focus by pro-
viding an insight into two diseases that threaten the
sustainability of pulp and solid-wood industries
based on tropical acacias.

The sustainability of planted forests in the tropics
is threatened by their improper management, fire,
and the illegal logging of native forests. Combating
these threats is a challenge that should be met through
effective forest management and a multi-stakeholder
approach: the latter, in particular, is essential in the
drive against illegal logging. Sustainable manage-
ment therefore embraces the interests of the planet Ð
conserving biodiversity and preventing environ-
mental degradation; the people Ð providing opportu-
nities for social development and poverty alleviation;
andprofit Ð ensuring a steady supply of renewable,
high-quality, internationally cost-effective fibre.
These interests are all threatened if monocultures are
not managed to minimise the effects of diseases on
sustained production across rotations.

Heart rot is a major disease problem in A. man-
gium, particularly where trees are grown for solid-
wood products. Heart-rot fungi are wound parasites
that enter through broken branches and branch stubs
after self pruning, singling and manual pruning. The
fungi attack cellulose and lignin, causing a typical
white rot that is associated with changes in colour,
texture and quality of the wood. These changes have
been used to rapidly assess the incidence and severity
of heart rot on harvested log-ends in the field. An

assessment of two trials within different commercial
growing areas in Indonesia (Riau and South Sumatra)
showed that provenance could influence the inci-
dence of heart rot. The basis for this observation
remains unclear, as heart-rot incidence was not cor-
related with the content of polyphenolic wood extrac-
tives which are a known antifungal defence. 

Root-rot diseases of A. mangium are associated
with crown dieback, reduced growth and tree death.
When first detected, infected trees or disease foci
tend to be randomly distributed but then enlarge and
may aggregate. The rate of disease progress appears
to be positively correlated with current levels of root
rot. Accurate surveys to investigate spread are
required and should record above-ground symptoms,
inspect the extent of root infection, and observe pat-
terns of disease infection. It is recognised that such
surveys are operationally laborious and costly.
Hence, survey options based on remote sensing
should be considered. Root-rot diseases are by no
means isolated to acacias, and surveys to identify the
disease organisms are being conducted in forest plan-
tations of Azadirachta excelsa, Tectona grandis and
Khaya ivorensis throughout Peninsular Malaysia. 

Several significant root diseases that affect planta-
tions in tropical Asia are caused by certain species of
basidiomycetes. This group of fungi produces sexual
spores on the outside of microscopic structures called
basidia which are held on macroscopic fruit bodies
such as mushrooms, toadstools, puff balls, earthstars,
and bracket, shelf, crust and coral fungi. Basidiomyc-
etes occupy many niches, e.g. decomposing litter,
decaying wood and soil organic matter, in a variety of
habitats that includes forests. Some species form ben-
eficial mycorrhizal relationships with the roots of
host trees, but others are pathogens of the foliage,
stems or root systems of many tree species, including
acacias. Basidiomycete species are traditionally
identified by the form and microscopic structure of
their fruitbodies, and by their appearance when iso-
lated in laboratory culture. Important root diseases of
trees in Indonesia are caused by the basidiomycete
fungi Rigidoporus microporus, Junghuhnia vincta,
Phellinus noxius, and certain species of Ganoderma.
In Peninsular Malaysia, Rigidoporus lignosus and
P. noxius are the two major root diseases of A.
excelsa, T. grandis and K. ivorensis. Root rots are
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characterised according to the colour of the infected
fungal tissues/roots. DNA-based molecular methods
have identified Ganoderma philippii as the causative
agent of red root rot in A. mangium. This disease is
considered a major threat to the efficiency of wood
production by the pulpwood industry in Indonesia.

Traditional taxonomic methods for describing
fungi causing heart rot and root rot continue to play an
important role in identifying the causal agents of these
diseases. However, molecular techniques for fungal
identification are gaining in popularity, value and
effectiveness. DNA provides an abundance of taxo-
nomic characters for the identification of organisms
that have inadequate morphological characters, or
possess distinguishing features only during particular
stages of their life cycle. At present, because of their
speed, sensitivity and high throughput, variations of
PCR-based techniques are popular for assessing these
DNA characteristics. Nevertheless, the exact method
selected for a particular application will depend on
several factors, including the number of samples and
number of candidate species. For heart rot and root
rot, large numbers of fungal species are implicated, so
a technique that can simultaneously identify many
species is more efficient than one based on species-
specific probes or primers. In addition, as no compre-
hensive database of root- and heart-rot fungi from
A. mangium exists, techniques that require an exact
match to a known species will provide only limited
information. All DNA-based techniques depend on an
adequate herbarium source of carefully prepared
specimens with detailed morphological descriptions
to verify the DNA-based protocol.

Although a new challenge for growers of tropical
acacia plantations, root-rot diseases have a long
history of association with forest monocultures. This
has inevitably attracted research initiatives to under-
stand the dynamics of the diseases involved and
options for disease control. In Peninsular Malaysia,
poor land preparation and areas with a previous
history of root disease were strongly associated with
the incidence of R. lignosus and P. noxius in forest
plantations. Based on experience gained from the
management of root-rot disease in rubber plantations,
good land management, the construction of isolation
trenches and the application of fungicides are consid-
ered valuable tools in the control of root-rot disease
in forest tree plantations. To date, cost-effective man-
agement tools based on biological and chemical
treatments to soil and stumps have yet to be devel-
oped for controlling root rot in A. mangium planta-

tions, though Trichoderma spp. have been shown to
act as biological control agents of Ganoderma.

Biological control of plant pathogens aims to
reduce dependence on chemical treatments that may
cause environmental pollution and the development
of resistant strains. Filamentous fungi such as Tri-
choderma are mycoparasites of plant pathogens and
thus have potential for the biocontrol of plant disease:
species of Trichoderma are among the most widely
tested agents. Although the mechanism of mycopara-
sitism is not fully understood, expression of extracel-
lular cell-wall degrading enzymes is assumed to be
involved, including the action of chitinolytic and glu-
canolytic enzymes. As reported for other chitinolytic
systems, endochitinase (EC 3.2.1.14) is among the
most effective for both antifungal and lytic activities
in comparison with other types of chitinolytic
enzymes. Recently, a 32-kDa endochitinolytic
enzyme has been purified from Trichoderma reesei.
These Trichoderma isolates have an antagonistic
ability against some plant pathogenic fungi, such as
Ganoderma spp., R. microporus, Rhizoctonia spp.,
Fusarium spp., and Sclerotium rolfsii and can effec-
tively suppress the development of these fungal path-
ogensin vitro and in glasshouse experiments.

Disease management is not just an issue out in the
plantations. The foliar diseases Pestalotiopsis leaf
spot,Phaeotrichoconis leaf spot, bacterial leaf blight
caused by Xanthomonas, phyllode rust disease
caused by Atelocauda digitata, and anthracnose
disease and tip necrosis caused by Colletotrichum sp.
are all associated with tropical Acacia seedlings
being raised in nurseries, as are Pythium, Rhizoc-
tonia, and Fusarium fungi that commonly cause
damping-off. Disease control requires integrated
mnagement strategies based on a detailed knowledge
of these pathogens and their interactions with the
seedlings and their environment, including the wider
context of the nursery operation. 

Acacia mangium wood has proved to be not only
suitable for producing high-quality pulp and paper,
but also an excellent material for solid-wood prod-
ucts. In Indonesia, there has been growing interest in
utilising wood of A. mangium for solid wood, corre-
sponding with the declining availability of logs from
native forests. When managed for pulpwood,
A. mangium plantations are established at around
1000 stems/ha and are clear-felled at age 6Ð7 years.
Silvicultural techniques that incorporate thinning and
pruning from below are of crucial importance in
growing plantations for solid wood, as there is poten-
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tial for large and persistent branches to develop in
plantations: both are associated with the develop-
ment of heart rot. Thinning systems must ensure that
final-crop trees retain green branches until pruning is
completed as well as maintaining acceptable rates of
growth of the retained trees. Form-pruning Ñ the
selective removal of large branches or those com-
peting with the leader Ñ ahead of lift-pruning, has
been shown to increase the straightness of trees in a
silvicultural system based on a final crop of about
300 stems/ha pruned to 4.5 m. Acacia mangium can
be grown for solid-wood products with a rotation of
around 10 years, which is expected to produce a total
stem volume of more than 200 m3 per ha: about 30%
of it will be for solid wood. The minimum tree diam-
eter at breast height will be 30 cm. Heart rot is exac-
erbated by pruning when the plant material is
susceptible and a sufficient source of fungal inoc-
ulum is present to invade pruning wounds.

The workshop from which these proceedings are
derived was billed as Ôa synthesis of research
progressÕ: what have we learnt about heart rot and
root rot to date and what are the challenges that must
be confronted?

The incidence of heart rot will probably exclude
the sustainable production of A. mangium for its
solid-wood values on some sites. While we now have
a quick way of assessing the incidence and severity of
heart rot that will help determine disease risk, what
defines a high-risk site remains unknown. As with
other tree crops, good silviculture that includes
pruning prescriptions based on live-branch pruning
should reduce disease incidence. Use of selected
lines and the best seed source Ñ one producing
straight-growing and small-branched trees, may also
contribute to managing disease incidence. However,
in the absence of better information, A. mangium is a

species that appears very susceptible to heart rot and,
if acacia wood is to be grown on high-risk sites, it
may be necessary to consider alternative species or
hybrids that demonstrate an inherent resistance to
heart rot. This need to focus on the host rather than
the pathogen to manage the disease makes even more
sense now that it has been established that a suite of
fungi causes heart rot. 

We did not need a workshop to come to the conclu-
sion that root rot is a more intractable problem than
heart rot. Not only does root rot kill A. mangium, other
organisms that fall into the same basket of diseases
kill trees across a range of species in the temperate as
well as the tropical zone. Solutions have been difficult
to find: to date, biological control has been shown to
work effectively for only one root-rot disease, that
caused by Heterobasidion annosum. If there is a chal-
lenge here, it is to integrate the breadth of skills and
resources that are available in both the private and
public sectors in the region to at least understand
disease behaviour and then do the right things on the
ground to contain the disease and, if possible, begin
moving towards disease management based on bio-
logical control. The heart-rot project demonstrated it
was possible through research to make progress by
embracing a multi-stakeholder approach on how to
manage a more tractable disease. Are we now ready to
meet the more difficult challenge?

Caroline Mohammed
Anto Rimbawanto
Joint Project Leaders
ACIAR Project FST2000/123 
ÔHeart rot in plantation hardwoods in 
Indonesia and south-east AustraliaÕ
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Acacia mangium Ñ a historical perspective 
on its cultivation

Hardjono Arisman 1 and Eko B. Hardiyanto1,2

Abstract

The paper describes the cultivation of Acacia mangium from a historical perspective. The first introduction of
the species to Sabah (Malaysia) in 1966 and South Sumatra in 1979 was for use as a fire break, land
rehabilitation and reforestation of alang-alang (Imperata cylindrica) grassland. Eventually, A. mangium was
planted in commercial plantations due to its excellent adaptability to degraded sites, rapid growth and good
wood properties. In Indonesia the species has now become very important, with over 1 million ha planted in
industrial forest plantations. Pulpwood production from A. mangium plantations is currently more than 9
million m3/year, while the potential for solid-wood production is around 165,000 m3/year. The domestication
of the species has progressed rapidly, with extensive research in a range of aspects including genetics,
silviculture and wood utilisation. 

Acacia mangium Willd. has emerged as a key species
grown for industrial forest plantations in Indonesia.
From a total of around 2.5 million ha of industrial plan-
tations, over 1 million ha have been established to
A. mangium. The current use of A. mangium wood is
primarily for pulp and paper. Other uses include
medium-density fibreboard, furniture, plywood,
flooring and light construction. This paper presents a
historical perspective of A. mangium cultivation.

Domestication

Acacia mangium is native to northern Queensland,
Australia, mostly in the coastal tropical lowlands.
The species also occurs naturally in the Western
Province of Papua New Guinea and the Indonesian

provinces of Papua (Manokwari, Merauke) and
Maluku (Seram, Aru). 

The first introduction of A. mangium for use as a
plantation species was in Sabah, Malaysia in 1966 by
D.I. Nicholson, an Australian forester. The seed was
originally collected from a single tree at Mission
Beach (Queensland). The initial seedlings were
planted at Ulu Kukut as a firebreak. The species grew
remarkably well and was subsequently used for
reforestation of grasslands of alang-alang (the shade
intolerant grass, Imperata cylindrica) and planted for
commercial plantations in 1976 (Udarbe and
Hepburn 1986; Pinyopusarerk et al. 1993). 

Following its successful introduction to Sabah,
A. mangium was planted, and is now grown exten-
sively, in many countries, including Indonesia, Thai-
land, Vietnam and the Philippines, transforming
what was once an unknown species with limited use
to a popular tropical tree species (Pinyopusarerk et al.
1993).

In Indonesia, the early introduction of A. mangium
as an exotic species was undertaken in November
1979 into South Sumatra. Seeds consisting of three

1 PT. Musi Hutan Persada, PTC Mall Blok I-9, Jl. R.
Sukamto, Palembang 30114, Indonesia. 
Email: <mayalioe@mdp.net.id>.

2 Faculty of Forestry, Gadjah Mada University,
Bulaksumur, Yogyakarta 55281, Indonesia. 
Email: <ekobhak@ indosat.net.id>; <ebhardyanto@
ugm.ac.id>.
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seedlots were brought by Mr R. Darmono (a former
director of the Seed Division, Directorate General of
Forestry) from Sabah (Malaysia) and given to Hard-
jono Arisman for use in a field trial in Subanjeriji,
South Sumatra. The object of the trial was to examine
the potential for using the species for the rehabilita-
tion and reforestation of large areas of alang-alang
grassland existing in the region. The plots of the
initial seedlots from Sabah still exist today and
remain in fairly good condition (Figure 1).

In South Sumatra, A. mangium grows reasonably
well on former alang-alang grassland. The species has
a rapid initial growth rate and starts closing its canopy
early, suppressing the growth of alang-alang quite
effectively. In a species trial conducted in Subanjeriji
by the Directorate of Reforestation and Land Rehabil-
itation and a Japan International Cooperation Agency
project in the early 1980s, A. mangium emerged as the
most promising in terms of adaptability and growth.
The site was dominated by redÐyellow podsolic soil
(Ultisol or Oxisol) that is inherently acid and poor in
nutrient reserves. Acacia mangium, a leguminous spe-
cies, thus appears to adapt well to poor soils. 

Following the successful species trial in Suban-
jeriji, seed from four provenances of QueenslandÕs
Cairns region, namely Cassowary, Jullaten,
Mossman and Daintree, were imported in 1980.
Provenance resource stands were established in Sub-
anjeriji (300 ha) and Benakat (100 ha) using these
new Australian provenances and are referred to as the
Subanjeriji local landrace. Each provenance con-
sisted of 10 individual parent trees. In 1982, seeds
collected from Sidei (Manokwari) by E.B. Hardi-
yanto and Seram (Maluka) by M. Subagyono were
also planted in Subanjeriji. Seed from Sanga-Sanga
(East Kalimantan) was also introduced into Suban-
jeriji, but the growth of the Sidei, Seram and Sanga-
Sanga provenances was poor. 

The Subanjeriji provenance seed stands were used
as seed production areas managed by PT. Inhutani I.
Seeds collected from these production areas were
used for reforestation programs and plantation devel-
opment all over Indonesia during the late 1980s. Seed
production in these areas ceased in 1995 when seed
of better genetic quality introduced from other prov-
enances became available. 

Figure 1. The plot of the first introduction of Acacia mangium into Subanjeriji, South Sumatra
established in 1979. This photograph was taken in January 2006.
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Availability of genetic materials

In the early 1980s, information on the genetic varia-
bility of A. mangium was sparse and it was not known
which of the provenances should be used for planta-
tion development. Indeed, seeds of many provenances
were not available until the CSIRO Division of Forest
Research, Australia, with FAO support, made collec-
tions in the 1980s (Doran and Skelton 1980; Turnbull
et al. 1983). Another collection was undertaken in
1983 within the framework of the Cooperative Seed
Collection Program between the Office of Forests,
Papua New Guinea and FAOÕs Forestry Department.
Seed of A. mangium from these collections, together
with seed collected by the Directorate-General of For-
estry, Indonesia, was used for provenance trials in the
early 1990s in many parts of Indonesia. 

The results of provenance trials indicated that seed
of the Subanjeriji local landrace and the Cairns
region of Queensland, Australia had suboptimal
growth, while Far North Queensland (FNQ), Papua
New Guinea (PNG) and Muting Irian Jaya prove-
nances grew better (Havmoller 1991; Hardiyanto et
al. 1994; Hardiyanto et al. 1997; Leksono and Ros-
iawan 1997; Hardiyanto et al. 2000). The suboptimal
growth of the Subanjeriji local landrace was not sur-
prising since this seed source had originated from the
Cairns region and its genetic base was known to be
narrow both at growth and molecular levels (Butcher
et al. 1996, 1998). Renewed efforts to broaden the
genetic base of A. mangium were undertaken in the
early 1990s by introducing seeds from a large
number of provenances of PNG, FNQ and Muting.
Collections were made by a number of institutions
including CSIROÕs Australian Tree Seed Centre
(ATSC), the Department of Forestry, Faculty of For-
estry, Gadjah Mada University, and several forestry
companies and now form the basis of seed production
areas and seed orchards. Since the mid 1990s,
improved seed with a broader genetic base has
become generally available for operational planta-
tions (Hardiyanto 1998). 

Plantation development

Acacia mangium has become the leading tree species
in forestry plantation programs in several Asian
countries (Awang and Taylor 1993; Turnbull et al.
1998). In Indonesia, the large-scale development of
A. mangium plantations began in the early 1990s,
corresponding with an ambitious program launched

by the government to develop 2.3 million ha of indus-
trial forest plantations by 2000 and 10.5 million ha by
2030 (Ginting et al. 1996). Only about 2.5 million ha
had been realised as of the end 2004, with
A. mangium the primary species planted. The proper-
ties of pulp and paper processed from A. mangium
wood are known to be excellent and comparable with
or better than those of Eucalyptusspecies used for
paper making. Acacia mangium pulp has fairly good
formation and opacity which is excellent for paper
and tissue (Palokangas 1996) and the pulp has been
accepted in the international pulp market and com-
petes reasonably well with other short fibre species. 

The productivity of A. mangium plantations varies
depending upon a number of factors including seed
quality, site characteristics and silvicultural practices.
Current mean annual increments of total volume are
in the range of 20Ð33 m3/ha, but can reach more than
40 m3/ha/year on the best sites (Hardiyanto 2005). 

Research and development on A. mangium has
been extensive across a range of fields, including tree
breeding, silviculture, growth and yield, pests and
diseases, and wood and non-wood products. With
regard to tree breeding, second-generation improve-
ment programs are in progress. Studies on site man-
agement and the productivity of the second rotation
have also been conducted and show that the growth
rates can be maintained or even increased, provided
proper silvicultural practices are employed (Hardi-
yanto et al. 2003). 

Various studies have been conducted to assess the
suitability of A. mangium wood for solid-wood prod-
ucts such as furniture, flooring and plywood (Awang
and Taylor 1993). A recent study on the mechanical
properties of sawn timber indicated that the wood of
A. mangium can be used for structural materials and
meets the requirement of the Indonesian Standard for
Wood Construction (Amalia 2003; Firmanti and
Kawai 2005). The development of A. mangium plan-
tations for solid-wood utilisation is in progress. 

Large-scaleA. mangium plantations have been
developed mainly by forestry companies. More
recently, however, smaller-scale plantations of
A. mangium have been established in outgrower
schemes by individual farmers on the farmersÕ land
in cooperation with forestry companies which cover
the costs of establishment and maintenance: the ben-
efits are shared between the farmers and companies.
Small-scale plantations may also be established by
farmers using their own capital. 
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As A. mangium is an exotic species being planted
on a large scale, the potential threats to plantations
have also been identified and studied. Heart rots have
been reported to attack older trees, which can reduce
timber volume and quality. Heart-rot surveys in
Malaysia (where A. mangium plantations are estab-
lished for the production of sawn timber) reported
that heart-rot incidence varied from low to high. This
caused the Malaysian Government to review its
policy on the further development of A. mangium
plantations in Peninsular Malaysia (Lee et al. 1996).
A recent survey at a number of sites in Indonesia
revealed that heart-rot incidence differed between
regions, ranging from low to high, depending upon a
combination of climate, plantation management
(pruning) and age. In regions in which heart-rot inci-
dence was low, such as in South Sumatra and East
Kalimantan, the development of sawlog plantations
was considered feasible (Barry et al. 2004). 

Another disease that has been causing concern in
A. mangium plantations is root-rot, associated with
the fungi Ganoderma sp. and Rigidoporus lignosus.
The disease often occurs in patches with a concentric
pattern of spread. Trees attacked by the disease show
crown thinning and subsequent death. Research on
this problem is continuing in a number of projects. 

Wood production

Wood production from A. mangium plantations was
started in the early 1990s. The wood was used mainly
for pulp and medium-density fibreboard. Initially,
the volume of wood produced was relatively small,
increasing markedly in the year 2000. Wood produc-
tion in Indonesia for pulp and medium-density fibre-
board harvested from A. mangium plantations is
roughly as follows: Riau and Jambi, 5,860,000 m3/
year; South Sumatra and Lampung, 2,500,000 m3/
year; East and South Kalimantan, 750,000 m3/year;
West Kalimantan 200,000 m3/year. The solid-wood
utilisation of A. mangium is increasing with potential
supply, which in Indonesia is currently estimated at
165,000 m3/year (Thorp 2005). 

 The way forward

Over the past 25 years, A. mangium has gone from a
virtually unknown tree in the wilds of North Queens-
land, Papua New Guinea and Irian Jaya to a major
commercial plantation species for pulp and paper in

Southeast Asia. It is only 20 years since the first
introduction of this species to South Sumatra. In this
short time, the natural variation within the species has
been assessed, breeding programs established,
molecular marker technologies applied, silvicultural
studies completed, growth and yield studied, and
wood and fibre properties determined. Such rapid
progress in domesticating this tree species is remark-
able. Nonetheless, research in these fields needs to
continue in order to improve plantation productivity
and sustainability. Environmental and biodiversity
aspects of A. mangium plantations also require
further study. 
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