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FOREWORD

According to an estimate made by the International Network for Bamboo and Rattan (INBAR), the global
local usage of rattan is worth US$ 2.5 billion and external trade of rattan is estimated to generate US$ 4
billion. Seven hundred million people worldwide use rattan. Most of the raw material for local processing
-and for supplying the rattan industry is still obtained by harvesting of unmanaged, wild rattan resources in
natural tropical forests. Only a very small share is obtained from rattan plantations. The huge economic and
social importance of the rattan sector is based on a fast dwindling stock of wild rattan resources available in
the forests, particularly of tropical Asia, and therefore compromising its future outlook.

In light of the above, the Food and Agriculture Organization of the United Nations (FAO) and the
International Network for Bamboo and Rattan, with support from the Swedish International Development
Cooperation Agency (Sida), organized an Expert Consultation at FAO, Rome, from 5 to 7 December 2000.
The Expert Consultation provided a unique forum where representatives of key stakeholders in the rattan
sector and experts in the field made a critical assessment of the present situation of the rattan sector and set
the stage for the elaboration of proposals at the global level towards a more sustainable development of the
rattan sector. In addition, the Consultation fostered further collaboration among key agencies and has
helped to identify short and medium-term activities that will enhance the sustainable development of the
rattan sector.

These proceedings include the papers presented at the Consultation, as well as a number of extra papers
prepared during the Consultation by the participants or submitted after, that were thought to be of sufficient
interest to merit inclusion. The papers included in this publication are a synthesis of the current state of the
knowledge on rattan resources and its utilization in general and related issues surrounding their
exploitation, processing and trade and provide a unique overview of updated and checked information on
the rattan sector throughout Asia and Africa and on its outlook,

Wulf Killmann Ian R. Hunter

Director Director General

Forest Products Division, FAO International Network for Bamboo
Rome and Rattan

Italy Beijing

People’s Republic of China
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INTRODUCTION AND SUMMARY
OF THE RESULTS
OF THE EXPERT CONSULTATION



[US]

Introduction

An Expert Consultation on Rattan Development was jointly organized by the Food and Agriculture
Organization of the United Nations (FAO) and the International Network for Bamboo and Rattan (INBAR),
and co-funded by the Swedish International Development Cooperation Agency (Sida). The meeting was held
at FAO Headquarters in Rome, ltaly, from 5 to 7 December 2000, and attended by 23 experts from 16
countries, selected on the basis of their specialized knowledge and their role in the management and
development of rattan resources in their respective countries; in addition to representatives of the International
Fund for Agricultural Development (IFAD), the International Tropical Timber Organization (ITTO), the
International Plant Genetic Resources Institute (IPGRI); the Centre for International Forestry Research
(CIFOR), INBAR; Sida, Kew Gardens, the German Agency for Technical Cooperation (GTZ), Tropenbos,
the private sector, and universities. A number of colleagues from different units within FAO (Forestry,
Agriculture and Technical Cooperation Departments) also attended the meeting.

The focus of the meeting was on the sustainable development of the rattan sector worldwide, but with
particular emphasis on Asia and Africa. Some attention was given to Latin America in view of its potential for
rattan introduction.

The objectives of the Expert Consultation were to review and analyse:

(a) essential baseline information on the rattan sector in producing countries, the critical global supply
situation and key requirements to guarantee a sustainable future supply of rattan;

(b) the needs and methods for better cooperation and coordination among key agencies and stakeholders in
relation to their ongoing activities on rattan development; and

(c) the desirability of developing an international programme aimed at promoting and undertaking rattan
development activities with partner institutions in the various regions and strengthening global
networking in rattan research and development.

Key observations

Based on the papers presented and their discussion, the Expert Consultation emphasized the economic,
socio-cultural and ecological importance of rattan to a large number of people in the world and noted that
rattan resources in their natural range of tropical forests in Asia and Africa were being depleted through
overexploitation, inadequate replenishment, poor forest management and loss of forest habitats. There was
a need to ensure a sustainable supply of rattan through improved and equitable management.

The meeting recalled that:

e There were approximately 600 species of rattans, of which some 10 percent were commercial species.
Many species, including some of commercial importance, had very restricted natural ranges. The
majority of the world rattan resources (by volumes and by number of species) were in one country —
Indonesia.

e Rattan was an important commodity in international trade. At the local level, it was of critical
relevance for rural livelihood strategies as a primary, supplementary and/or emergency source of
mcome. Rattan collection complemented agriculture in terms of seasonal labour and as a source of
capital for agricultural inputs.

e The rattan sector was characterized by a variety of stakeholders with different needs and interests, such
as rattan growers, raw material collectors, manufacturers and traders, and it functioned within a
complex and dynamic socio-economic, political and ecological context. Rattan was gathered by
unorganized or organized collectors, the latter either under contract or in debt relationships with traders
and farmers/cultivators. In addition, there was a loss of traditional rattan management practices, while
at the same time increasing competition for resources. Linkages between industry, traders,
collectors/cultivators and research and development efforts were weak. Rattan manufacturing and trade
were fragmented and diverse in size and markets, with a focus on export.



The meeting highlighted that taxonomic knowledge on species was patchy and available information
conflicting. Likewise patchy was the knowledge of biological aspects, e.g. pollination and gene flow. In
spite of the Red List of the World Conservation Union (TUCN) review of 1998, the conservation status of
rattans was not well known and it was difficult to assess and monitor. In addition, rattan species were
assumed not to be “safe” in protected areas or in national parks, as harvesting in such arcas was usually
permitted or tolerated. It was also assumed that the genetic basis of rattan species was narrowing. Some
species were likely to be at risk of extinction.

The meeting underlined that there could be no sustainable supply of rattan, if the forests in which they grew
were not managed sustainably. In its natural habitat, rattan was not as yet managed, and rattan received low
priority in national forest and conservation policies. There was no dedicated rattan development institution
in any country as rattan was usually subsumed within the forestry services, and the few existing national
rattan programmes were weak and with limited research and development capacity. With a few exceptions,
national forest inventories did not include rattan, and information on the resource base was scarce.
However, in large tracts of degraded and logged-over forests, (re-)introduction and management of rattan
had the potential to complement significantly the value of these forests.

The meeting was informed that significant advances had been made in the understanding of growing rattan
as a plantation crop. Although community-based or smallholder rattan gardens could be profitable in some
situations, the profitability of industrial-scale plantations in Asia was currently uncertain, as other land uses
were more lucrative. As a result of this, private-sector investment in industrial-scale rattan plantations had
declined. The meeting took note that existing rattan plantations had been converted into more profitable
crops like oil palm.

The meeting was further informed that rattan production was also affected by the low return to gatherers,
resulting in weak incentives for sustainable rattan harvesting and management. A number of factors
contributed to the low returns. Foremost among these were uncertain property rights, the dispersed nature
of production and inconsistent cane quality. In several countries, prices and competition had been affected
by the remoteness of collecting areas and poor transportation; “illegal” harvesting, poor market
information; lack of organization among collectors; large post-harvest losses due to insect and fungal
infestation; prohibitive tax policies; export barriers; and informal taxes that depressed raw material prices,

The meeting noted that international agencies such as INBAR, CIFOR, IPGRI, FAO and ITTO addressed
rattan management, either directly or indirectly, within their programmes. National focal points for member
countries of INBAR on rattan information had been established with the primary function to identify key
stakeholders and their increasing involvement, to collect statistical data and exchange information in the
local languages.

Conclusions

In the light of the above, the meeting concluded that there was a wide variety of potential interventions that
could assist the different stakeholder groups. Raw material producers and smaliholders could be
encouraged to, and assisted in, managing local resources on a more sustainable and productive basis,
through the establishment of community forest management practices, long-term concessions, local land-
use planning and the provision of resource and/or land tenure rights, in conjunction with approved
management plans.

At the processing level, needs were particularly great at the artisanal level. Potential interventions that
might assist industry include improving entrepreneurship and competitiveness; training of advisers;
improving post-harvest treatment and quality control; market deregulation and improved market
information; establishment of design centres; and trade fairs. Also, given the nature of the resource users
and the industry being generally cottage and small scale, employing socially disadvantaged groups, rattan
products could become ideal commodities for promotion as rainforest conservation products.



The meeting identified the following key actions to be initiated immediately for enhancing a more
sustainable supply of rattan:

Resources:

— intensifying ex-sifu and in-situ conservation efforts in a more coordinated and organized manner
among countries in the regions;

— developing suitable methods for resource assessments, including studies on growth, yield, basic
biology and taxonomy of rattan species;

— improving techniques of enrichment planting and management of rattan in degraded forests, and a
wide dissemination of the available guidelines for rattan planting.

Products:

— increasing the knowledge of the properties of commercial species and of the potential of
underutilized/lesser known species;

— improving and disseminating technologies for reducing post-harvesting losses, biological
deterioration, improved storage and processing;

— introduction of quality grading.

Policies and institutional support:

— awareness raising on the importance of the rattan sector to decision-makers at all levels;

— institutional strengthening and coordination regarding rattan conservation, management and
processing issues, including the promotion of more government and private sector
cooperation/coordination to enhance the contribution of rattan for poverty alleviation and
economic prosperity;

— providing tenure security to rattan gatherers and planters by incorporating them into community-
based forest management schemes;

— introducing incentive schemes for rattan cultivation to increase the economic benefits for rural
households and smallholder plantations in Asia, such as providing credit and technical assistance
for small-scale plantation development and favourable harvesting and marketing arrangements;

— introducing market deregulation to benefit rattan collectors and traders (i.e. removing transport
barriers; support for improved collection and dissemination of market information; extension in
processing techniques);

— providing comprehensive training and support to local specialists in rattan-producing countries in

taxonomy, management and processing, complemented with “twinning arrangements” among
relevant institutions in the regions.

Recommendations

The Expert Consultation recommended for immediate follow-up

to FAO to:
— develop consistent terms and definitions on rattan and its products;

— harmonize existing measurement concepts and methodologies for rattan resources inventories and
for accurate collection of statistics on rattan products.

to INBAR to:

— establish a list server on rattan;

— conduct, with the assistance of CIFOR a study on the economics of large- and small-scale rattan
plantations;

~— conduct, with the assistance of FAO, a study on improving forest policies and relevant regulations
with regard to rattan;

— commission a study on potential alternative market mechanisms to provide greater transparency
and competition in rattan trade (e.g. auction mechanisms);

— update and publish the existing rattan bibliography on its web site.



The Expert Consultation recommended that the governments of countries with rattan resources be
encouraged;

® At the national level to:

— develop and implement a national rattan strategy involving all stakeholders in a participatory
process;

— include rattan as an integral component of national forest and conservation policies, as well as
forest management plans and, where appropriate, by giving due attention to rattan in the national
and relevant regional processes on Criteria & Indicators for Sustainable Forest Management;

— establish specific pilot projects focused on critical issues such as property rights and management
institutions, opportunities and constraints to community-based resource management, and post-
harvest treatment;

— strengthen national research programmes/activities through enhancing the network of rattan
research and development activities, including the establishment of “rattan scholarships”.

e In support to actions at the international level to:

— commission the development of a five-year international rattan development programme with the
primary objective of promoting and undertaking rattan development activities with partner
institutions in the various regions, and in order to strengthen global networking in rattan research
and development. This international programme would enhance national institutional capabilities
and examine the possibilities and merits of INBAR establishing/strengthening nodal point(s) in
national institutions as permanent focal point(s) to continue long-term programmes on rattan
research and development;

— revive the Rattan Information Centre (RIC) established in 1982 in Malaysia;

— support awareness-raising campaigns on conservation, management and processing of rattan (e.g.
impacts of insufficient taxonomic/biological knowledge of rattan conservation issues) with senior
policy and decision makers at international development, conservation, research and funding
agencies, as well as senior government officials in rattan producing/consuming countries.

The Expert Consultation emphasized the potential of enhancing regional cooperation through information
exchange; collaborative research and development; training; and material exchange to promote rattan as a
vehicle for achieving social, economic and environmental sustainability in rattan-producing countries. To
this end, the expert consultation called for a concerted effort of governments, the private sector, non-
governmental organizations (NGOs) and relevant international agencies.
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SPECIES PROFILES RATTANS
(Palmae: Calamoideae)

Terry C.H. Sunderland and John Dransfield

1. Introduction

Rattans are climbing palms exploited for their flexible stems that form the basis of a significant market for
cane and cane products. The thriving international and domestic trade in rattan and rattan products has led
to substantial over-exploitation of the wild rattan resource. This exploitation, coupled with the loss of forest
cover through logging and subsequent agricultural activities, is threatening the long-term survival of the
rattan industry, particularly in Southeast Asia (Dransfield, 1988). The detrimental impact of the decline of
wild rattan resources on local rattan collectors who harvest the majority of the traded cane, is often over-
shadowed by the more publicised concerns of the rattan industry itself. In many areas, the sustainable
exploitation of the rattan resource is hindered by the lack of a sound taxonomic base in order that
meaningful inventories and studies of population dynamics can be carried out. In addition, lack of resource
tenure also precludes any attempts at long-term and sustainable harvesting; the fact that rattan is considered
an “open-access” resource throughout much of its range hinders any effective attempts at long-term
management of rattan in the wild,

2. What are rattans?

The word rattan is derived from the Malay "rotan", the local name for climbing palms. Rattans are spiny
palms found in the old world tropics and subtropics and are the source of cane for the well-developed rattan
industry, currently worth some US$6.5 billion per annum (ITTO, 1997). Most of the cane entering the
world trade originates from Southeast Asia and is collected, in the main, from wild populations, although

considerable efforts have recently been focused on the future provision of raw cane from cultivated sources
(Dransfield and Manokaran, 1993).

As well as forming the basis of a thriving export market, rattans contribute significantly to the subsistence
economies of forest-based communities throughout their range. Many of these people utilise the cane
resource as a means of direct cash income, especially during periods when other products are seasonally
unavailable. Rattan harvesting is often a secondary activity for many farmers, who rely on the cash sale of
rattan canes to invest in developing their agricultural base or during times when immediate cash is needed
for household support, such as the payment of school fees or medical expenses,

3. Rattan Taxonomy and Distribution

Rattans are climbing palms belonging to the Palm family (Palmae or Arecaceae). There are around 600
different species of rattan belonging to 13 genera and these are concentrated solely in the old world tropics;
there are no true rattans in the new world'. Rattans belong to the Calamoideae, a large sub-family of palms.
All of the species within the Calamoideae are characterized by overlapping reflexed scales on the fruit and
all of these climbing palms are spiny, a necessary pre-adaptation to the climbing habit (Dransfield, 1992b).

" In the new world two other groups of palms have climbing representatives and are often mistaken as being closely-
related to true rattans. Chamaedorea (sub-family Ceroxyloxideae; tribe Hyophorbeae) and Desmoncus (sub-family
Arecoideae; tribe Cocoeac) climb through the means of reflexed terminal leaflets. Indeed, Desmoncus is often exploited
for its cane-like qualities and is used in the same way as the true rattans (Henderson and Chavez, 1993). A climbing
palm (Dypsis scandens) (subfamily Arecoideae; tribe Areceae) has also been discovered in Madagascar (Dransfield &
Beentje 1995); 1t too is not related to the true rattans.



Of the 13 genera of rattan, three are endemic to Africa: Laccosperma (syn. Ancistrophyllum), Eremospatha
and Oncocalamus. Although some species within these genera are utilised locally and form the base of a
thriving cottage industry, they have not, until recently, attracted much attention from commercial concerns
(Dransfield, 1992b; Sunderland, 1999).

The largest rattan genus is Calamus, with ca. 370 species; it is represented in Africa by one, very variable
species, C. deérratus. Calamus is predominantly an Asian genus and ranges from the Indian subcontinent
and south China southwards and east through the Malaysian region to Fiji, Vanuatu and tropical and sub-
tropical parts of eastern Australia. Most of the best commercial species of rattan are members of this genus.
The remaining rattan genera, Daemonorops, Ceratolobus, Korthalsia, Plectocomia, Plectocomiopsis,
Myrialepis, Calospatha, Pogonotium and Retispatha, are centred in Southeast Asia and have outliers
further eastwards and northwards (Uhl and Dransfield, 1987; Dransfield, 1992a).

Table 1. The rattan genera: number of species and their distribution
(Modified from Uhl and Dransfield, 1987)

Genus Number of  Distribution
species b
Calamus L. ca. 370-400  Tropical Africa, India and Sri Lanka, China, south
and east to Fiji, Vanuatu and eastern Australia
Calospatha Becc. 1 Endemic to Peninsular Malaysia
Ceratolobus Bl. 6 Malay Peninsula, Sumatra, Borneo, Java
Daemonorops Bl. ca. 115 India and China to westernmost New Guinea
Eremospatha (Mann & 10 Humid tropical Africa
Wendl.) Wendl.
Korthalsia Bl. ca. 26 Indo-China and Burma to New Guinea
Laccosperma (Mann & S Humid tropical Africa
Wend|.) Drude
Mpyrialepis Becc. 1 Indo-China, Thailand, Burma, Peninsular Malaysia
and Sumatra
Oncocalamus (Wendl.) Wendl. 4 Humid tropical Africa
Plectocomia Mart. ca. 16 Himalayas and south China to western Malaysia
Plectocomiopsis Becc. ca. 5 Laos, Thailand, Peninsular Malaysia, Borneo,
Sumatra

(V%)

Pogonotium J. Dranst. Two species endemic to Borneo, one species in both
Peninsular Malaysia and Borneo

Retispatha J. Dransf. 1 Endemic to Borneo

Despite the commercial importance of rattan, basic knowledge of the resource is somewhat limited and the
rattan flora of Africa and much of Southeast Asia and Malaysia remains poorly known. Taxonomic work of
this sort is not purely an academic exercise; it is an essential basis for the development of the rattan
resource and under-pins the conservation and sustainable development objectives much advocated for
rattans. It is essential that species delimitation be clearly understood; we need to know which species are of
commercial importance and how they may be distinguished from other species. This knowledge is essential
in order to undertake meaningful inventories of commercially important taxa and to be able to assess the
silvicultural potential of each species, based on sound ecological knowledge. Reference to a structured
systematic framework also ensures that any experimental work undertaken is replicable.
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Table 2. Available rattan floras by region to date

Region Reference

Peninsular Malaysia Dranstield, 1979

Sabah Dransfield, 1984

Sarawak Dransfield, 1992a

Brunei Dransfield, 1998

Sri Lanka de Zoysa & Vivekanandan, 1994

India (general) Basu, 1992

India (Western Ghats) Renuka, 1992

India (south) Lakshmana, 1993

Andaman and Nicobar Islands Renuka, 1995

Bangladesh Alam, 1990

Papua New Guinea Johns & Taurereko, 1989a, 1989b (preliminary notes
only)

Irian Jaya Currently under study at Kew (Baker & Dransfield)

Indonesia Dransfield and Mogea [in prep.]}; more field work
needed

Laos Currently in prep. (Evans)

Thailand Hodel, 1998

Africa Currently in prep. (Sunderland)

4. The Uses of Rattan

The most important product of rattan palms is cane; this is the rattan stem stripped of its leaf sheaths. This
stem is solid, strong and uniform, yet is highly flexible. The canes are used either in whole or round form,
especially for furniture frames, or split, peeled or cored for matting and basketry.

Other plant parts of some species of rattan are also utilised and contribute to the indigenous survival
strategies of many forest-based communities. A summary of these uses is listed in Table 3 below.

However, it is for their cane that rattans are most utilised and rattan canes are used extensively across their
range by local communities and play an important role in subsistence strategies for many rural populations
(Burkill, 1935; Corner, 1966; Dransfield, 1992d; Sunderland, 1998). The range of indigenous uses of rattan
canes is vast; from bridges to baskets; from fish traps to furniture; from crossbow strings to yam ties.
Despite these many uses, there is a common misconception that all rattans are useful, and therefore all have
potential commercial applications. However, whilst there may indeed be substantial spontaneous use for
many species (Dransfield and Manokaran, 1993; Johnson, 1997; Sunderland, 1998) it is estimated that only
20% of the known rattan species are of any commercial value (Dranstfield and Manokaran, 1993) with the
remaining species not being utilised due to inflexibility and being prone to breakage or possessing other
poor mechanical properties, or due to biological rarity.



Table 3. Some traditional uses of rattans, excluding cane

Product / Use

Species

Fruit eaten

Palm heart eaten

Fruit used in traditional
medicine

Palm heart in traditional
medicine

Fruit as source of red resin
exuded between scales, used
medicinally and as a dye (one
source of “dragon’s blood™)
Leaves for thatching

Leatlet as cigarette paper
Leaves chewed as vermituge
Roots used as treatment for
syphilis

Leaf sheath used as toothbrush
Leaf sheath/petiole as grater
Rachis for fishing pole

Calamus conivostris;; C. longisetus; C. manillensis; C. mervrillii; C.
ornatus; C. paspalanthus;; C. subinermis; C. viminalis, Calospatha
scortechinii; Daemonoropsingens; D. periacantha: D. ruptilis
Calamus deerratus; C. egregius; C. javensis; C. muricatus, C.
paspalanthus;; C. siamensis; C. simplicifolius; C. subinermis,; C.
tenuis, C. viminalis; Daemonorops fissa; D. longispatha; D.
margaritae; D. melanochaetes; D. periacantha; D. scapigera; D.
schmidtiana, D. sparsiflora; Laccospeima secundiflorum;
Plectocompiopsis geminiflora

Calamus castaneus; C. longispathus; Daemonorops didymophyila

Calamus exilis; C. javensis; C. ornatus, Daemonorops grandis,
Korthalsia rigida

Daemonorops didymophylla; D. draco; D. maculata; D. micrantha;
D. propinqua; D. rubra

Calamus andamanicus; C. castaneus,; C. longisetus, Daemonorops
calicarpa; D. elongata; D. grandis; D. ingens; D. manii

Calamus longispathus; Daemonorops leptopus

Laccosperma secundiflorum

Eremospatha macrocarpa

Eremospatha wendlandiana, Oncocalainus sp.
Culamus sp (undescribed, from Bali);
Daemonorops grandis; Laccosperma secundiflorum

e

Table 4. The major commercial species of rattan as identified for Asia by Dransfield
and Manokaran (1993) and for Africa, by Tuley (1995) and Sunderland (1999)

Species Distribution Conservation
i Al status
Calamus caesius B/. Peninsular Malaysia, Sumatra, Borneo, Unknown
Philippines and Thailand. Also introduced to
China and south Pacitic for planting
Calamus egregius Burr. Endemic to Hainan island, China, but introduced ~ Unknown

Calamus exilis Griffith
Cualamus javensis Bl.
Calanus manan Miq.
Calamus merrillii Becc.

Calamus mindorensis Becc.

Calamus optimus Becc.
Calamus ornatus Bl.

Calamus ovoideus Thwaites
ex Trimen
Calamus palustris Griffith

Calamus pogonacanthus
Becc. ex Winkler
Calamus scipionum

to southern China for cultivation
Peninsular Malaysia and Sumatra

Not threatened

Widespread in Southeast Asia Not threatened
Peninsular Malaysia and Sumatra Threatened
Philippines Threatened
Philippines Unknown
Borneo and Sumatra. Cultivated in Kalimantan Unknown
Thailand, Sumatra, Java, Borneo, Sulawesi, to the  Unknown
Philippines

Western Sri Lanka Threatened
Burma, southern China, to Malaysia and the Unknown
Andaman Islands

Borneo Unknown
Burma, Thatland, Peninsular Malaysia, Sumatra, Unknown
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Loureiro Borneo to Palawan
Calamus simplicifolius We1  Endemic to Hainan island, China, but introduced ~ Unknown
to southern China for cultivation

Calamus subinermis (eddl. Sabah, Sarawak, East Kalimantan and Palawan Unknown

ex Becc.

Calamus tetradactylus Southern China. Introduced to Malaysia Unknown

Hance

Calamus trachycoleus Becc.  South and Central Kalimantan. Introduced into Not threatened
Malaysia for cultivation

Calamus tumidus Furtado Peninsular Malaysia and Sumatra Unknown

Calamus wailong Pei & Southern China Unknown

Chen

Calamus zollingeri Becc. Sulawest and the Moluccas Unknown

Daemonorops jenkinsiana Southern China Unknown

(Hance) Becc.

Daemonorops robusta Indonesia, Sulawesi and the Moluccas Unknown

Warb.

Daemonorops sabut Becc. Peninsula Malaysia and Borneo Unknown

Eremospatha macrocarpa Tropical Africa from Sierra Leone to Angola Not threatened

(Mann & Wendl.) Mann &

Wendl.

Eremospatha haullevilleana ~ Congo Basin to East Africa

de Wild.

Laccosperma robustum Cameroon to Congo Basin

(Burr.) J. Dransf.

Laccosperma secundiflorum  Tropical Africa from Sierra Leone to Angola Not threatened

(P. Beauv.) Mann & Wendl.

5. A Word about Local Classification

The development of extensive indigenous classification systems for rattans often reflects the social
significance of rattan, and these taxonomies have developed to reflect rattan as it grows in the forest, as
well as how it is used. For example, a widespread species may be referred to by many names, as its range
encompasses a number of dialect groups. Often, one species can be given many names reflecting the
different uses of the plant or the various stages of development (from juvenile to adult with very distinct
morphological differences between the two). Commonly, blanket names for “cane” are given to a wide
range of species.

Some species that have no use are often classified according to their “relationship” to those that are utilised.
These are often along kinship lines and species may be referred to as “uncle of...” or “small brother of...”
reflecting their perceived relationship and similarity to species that are widely utilised. In the past, serious
confusion has arisen from the uncritical use of vernacular names and has contributed to the misconception
that all species are of commercial potential. Local names should be used in conjunction with classical
Linnean taxonomic metheds and not on a mutually exclusive basis.

6. The Commercial Rattan Trade
6.1 Introduction

The international trade in rattan dates from the mid-19" century (Corner, 1996) and this trade is now
currently worth some US$6.5 billion a year (ITTO, 1997). A conservative estimate of the domestic markets
of Southeast Asia by Manokaran (1990) suggested a net worth of USS2.5 billion. This latter market
includes the value of goods in urban markets and rural trade, as well as the value of the rural usage of the
material and products. Dransfield and Manokaran (1993) estimate that 0.7 billion of the world’s population
use, or are involved in the trade of rattan and rattan products.



14

6.2 Southeast Asia

The majority of the international rattan trade is dominated by countries of Southeast Asia. By the early 20"
century, Singapore, despite having a very small rattan resource itself, became the clearing-house for nearly
the whole of Southeast Asia and the western Pacific. Between 1922 and 1927, up to 27,500 tonnes of cane
and cane products were exported mainly to Hong Kong, the United States and France from there. During
this same period, exports from Kalimantan and Sulawesi increased dramatically: from 9,400 to 19,300
tonnes and from 10,300 to 21,800 tonnes respectively, with much of this also being re-exported through
Singapore (Dransfield and Manokaran, 1993).

By the 1970s, Indonesia had become the supplier of about 90% of the world’s cane, with the majority of
this going to Singapore for processing and conversion (from which Singapore earned more than US$21
million per annum). Thus, in 1977, Hong Kong imported some US$26 million of rattan and rattan products
which, after conversion, was worth over US$68 million in export value. By comparison, Indonesia’s share
of the trade, mainly of unprocessed canes, was a mere US$15 million (ibid.).

In the last twenty years, the international trade in rattan and rattan products has undergone rapid expansion.
The increases in the value of exports from the major producing countries are indeed staggering 250-fold for
Indonesia over 17 years; 75-fold in the Philippines over 15 years; 23-fold over 9 years in Thailand and 12-
fold over 8 years in Malaysia (Manokaran, 1990). By the late 1980s, the combined value of exports of these
four countries alone had risen to an annual figure of almost US$400 million, with Indonesia accounting for
50% of this trade. The net revenues derived from the sale of rattan goods by Taiwan and Hong Kong,
where raw and partially finished products were imported and then processed, together totalled around
US$200 million per annum by the late 1980s.

During this same period, Thailand, the Philippines, Indonesia and Malaysia banned the export of rattan,
except as finished products. These bans were imposed to stimulate the development of rattan-based
industries in each country and ensuring that the value of the raw product was increased, and (theoretically)
to protect the wild resource. Recently, however, given the recession that has hit many countries in
Southeast Asia, Indonesia has lifted the ban on the export of raw cane and is currently flooding the market
with relatively cheap supplies of cane, negatively impacting the cultivation industry of Malaysia in
particular (Sunderland and Nkefor, 1999a).

6.3 Africa

The restrictions in the trade of raw cane by some of the larger supply countries outlined above has
encouraged some rattan dealers and gross users to investigate non-traditional sources of rattans,
predominantly Indo-China, Papua New Guinea and more recently, Africa. Some raw cane has recently
been exported from Ghana and Nigeria to Southeast Asia and there is a flourishing export trade of finished
rattan products from Nigeria to Korea (Morakinyo, pers. comm.). In addition, trade within and between
countries is reported to be growing significantly across West and Central Africa (Falconer, 1994;
Morakinyo, 1995; Sunderland, 1999).

Historically, there has been a significant trade in African rattans. Cameroon and Gabon supplied France
and its colonies (Hedin, 1929), and Ghana (formerly the Gold Coast) supplied a significant proportion of
the large United Kingdom market during the inter-war period (Anon, 1934). The export industry was not
restricted to raw cane and in 1928 alone over 25,000 FF worth of finished cane furniture was exported from
Cameroon to Senegal for the expatriate community there (Hedin, 1929). More recently, an initiative
promoted by the United Nations Industrial Development Organization (UNIDO) in Senegal was exploiting
wild cane for a large-scale production and export (Douglas, 1974), although this enterprise folded not long
after its establishment due to problems securing a regular supply of raw material.
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7. Rattan Ecology and Natural History
7.1 Introduction

The large number of rattan species and their wide geographic range is matched by great ecological
diversity. The majority of admittedly crude ecological preferences for rattan species have been generally
made during taxonomic inventory work, yet these broad ecological summaries are invaluable as a basis for
establishing cultivation procedures. A major gap in the knowledge of rattans, even of the commercial
species, is an understanding of population dynamics and demography. The knowledge of the population
structure, distribution, rate of regeneration, the number of harvestable stems per hectare etc. of each species
is essential and forms the basis of an understanding of potential sustainability.

7.2 Forest Type and Light Requirements

Throughout their natural range, rattan species are found in a wide range of forest and soil types. Some
species are common components of the forest understorey, whilst some rely on good light penetration for
their development; hence several species are found in gap vegetation and respond very well to canopy
manipulation, particularly that caused by selective logging. Other species grow in swamps and seasonaily
inundated forest whilst others are more common on dry ridge tops.

Despite this wide range of ecological conditions, the majority of rattans need adequate light for their
development. Cultivation trials on many of the Southeast Asia species, as well as recent germination trials
of the African taxa, have indicated that seeds will germinate under a wide range of light conditions. The
resultant seedlings will remain for long periods on the forest floor awaiting sufficient light for them to
develop, such as a tree fall. This seedling bank is a common feature of the regeneration of most species and
is a well-recognised component of forests where rattans occur.

7.3 Life Form

Rattans can be clustering (clump-forming) or solitary; some species, such as Calamus subinermis, can be
both. Other species are acaulescent, having no discernible stem at all. Clustering species sometimes possess
up to 50 stems of varying ages in each clump and produce suckers that continually replace those stems lost
through natural senescence, or through harvesting. Some clumps can be harvested many times on a defined
cycle if the light conditions are conducive to the remaining suckers being able to develop and elongate.
Ensuring that stem removal through harvesting does not exceed that of stem replacement is the crux of
rattan sustainability.

An even more crucial component of sustainability is the monitoring of the exploitation of solitary species.
Calamus manan, one of the most commonly exploited rattan species, is single-stemmed; thus the impacts
of harvesting of this species are much greater than harvesting from clustering rattans. Sustainability of such
species relies on recruitment through sexual means, rather than through vegetative means.

7.4 Flowering

Another ecological feature of palms that is extremely important in terms of management is that rattans
display two main modes of flowering: hapaxanthy and pleonanthy. In hapaxanthy, a period of vegetative
growth is followed by the simultaneous production of inflorescence units from the axils of the uppermost
leaves. Although often described as a terminal inflorescence, which it undoubtedly resembles,
morphologically this is not the case. Flowering and fruiting is followed by the death of the stem itself. In
single-stemmed palms species, the whole organism dies after the reproductive event. However, in
clustering species of rattan the organism continues to regenerate from the base and it is only the individual
stem that dies. In pleonanthic species, axillary intlorescences are produced continually and flowering and
fruiting does not result in the death of the stem. All the species of Korthalsia, Laccosperma, Plectocomia,
Plectocomiopsis and Myrialepis and a few species of Daemonorops are hapaxanthic. All other rattan
species are pleonanthic. In terms of silviculture, the mode of flowering will affect the cutting regime and
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stem selection for harvest, particularly if the cultivated resource is to supply seed for further trials.
Furthermore, in many hapaxanthic species, stems tend to be of low quality due to the presence of a soft pith
which results in poor bending properties. These stems are also more prone to subsequent insect attack due
to increased starch deposition.

7.5 Fruit and Seed

Rattan fruits are often brightly coloured (white, yellow, orange or red) and the sarcotesta is also attractive
to birds and mammals. Birds (e.g. hornbills) and primates are the main dispersers of rattan seeds in both
Southeast Asia and Africa with primates and elephants also sharing a preference for the ripe fruit. Fruits are
often ingested whole, where they pass through the intestinal tract of the agent concerned, or are sucked and
spat out, with the seed intact.

In the Asian taxa, the seed is often covered with a sarcotesta (a fleshy seed coat). Incomplete removal of
this sarcotesta often results in delayed germination suggesting that it contains some chemical germination
inhibitors. However, once this outer layer is fully removed, the germination of commercial species such as
Calamus manan and C. caesius, is both rapid and uniform. In contrast, propagation trials on the
commercially-important species in Africa have noted a physically-induced dormancy resulting from the
presence of a relatively robust seed coat surrounding the endosperm and experiments have shown that,
because of the barrier to imbibition, the germination times of some African rattan species can be rather
prolonged and it may take between 9-12 months before germination commences. This physical dormancy
has provided some difficulties in the cultivation of some species and numerous trials have been undertaken
to reduce these germination times (Sunderland and Nkefor, 1999b). Physical seed treatments, such as
scarification or chitting, somewhat effective means of reducing the germination times for some of the
species, however, soaking the seeds in water for at least 24 hours prior to sowing is probably the most
effective means of inducing early germination (ibid.).

7.6 Rattan Relationships

Several species of rattan (Laccosperma, Eremospatha, Korthalsia, Calamus and Daemonorops) have
developed morphological adaptations that provide nesting sites for ants. These adaptations include the
hollowing out of acanthophylls, interlocking spines that form galleries or recurved proximal leaflets that
tightly clasp the stem, or inflated leaf sheath extensions (ocreas). This relationship is extremely complex
and has yet to be fully investigated. The “farming” of scale insects by ants is also a common relationship.
The scale insects feed on the rattan phloem cells, secreting a sweet honeydew that the ants then feed on and
the ants, in turn, protect the rattan from other predators (unfortunately also including rattan harvesters and
unwitting botanists).

8. Harvest and Management
8.1 Growth Rates

Rattans are vigorous climbers with relatively high growth rates, and are thus able to be harvested on a short
cycle. For the majority of rattans, stem production from the rosette stage (and the seedling bank) is initiated
by exposure to adequate light. Stem elongation is also affected by light and, whilst continuous, varies,
usually on a seasonal basis. Whilst no data on the growth rates of rattans in the wild exists, long-term
studies have been undertaken in cultivation.
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Table 5. The growth rates of some commercial rattans in cultivation
(Modifed from Dransfield and Manokaran, 1993)

Species ' ‘ Growth rates (m / year)
Calamus caesius 2.9-5.6

Calamus egregius 0.8

Calamus hainanensis 3.5

Calamus manan 1.2

Calamus scipionum 1.0

Calamus tetradactylus 23

Calamus trachycoleus 5.0)

Daemonorops jenkinsiana A (2.0-2.5)

(Figures in brackets are estimates)
8.2 Management and Harvesting

Examples of long-term in sifu management of rattans in the wild are rare (Belcher, 1999). However, based
on experimental work in Southeast Asia, four production systems of rattan exploitation can be identified:

e  Natural regeneration in high jforest. This level of management requires the development and
implementation of management plans based on sound inventory data and an understanding of the
population dynamics of the species concerned. This is particularly appropriate for forest reserves,
community forests and other low-level protected areas. These “extractive reserve” models are highly
appropriate for rattan; a high value, high yielding product that relies on the forest milieu for its
survival.

e Enhanced natural regeneration, through enrichment planting and canopy manipulation, in natural
forest. This is especially appropriate where forest has been selectively logged. Management inputs are
fairly high, with the clearance of competing undergrowth vegetation and subsequent selective felling to
create “artificial” gaps has been practised in India, with some success for the rattan resource. Rattan
planting in forest in Fast Kalimantan has also proved successful. The Forest Research Institute of
Malaysia (FRIM) suggests that enrichment planting is perhaps the most beneficial form of cultivation,
both in terms of productivity and the maintenance of ecological integrity (Manokaran, 1985; Supardi,
pers. comm.).

e Rattan cultivation as part of shifting cultivation or in formal agroforestry systems. The incorporation of
rattan into traditional swidden fallow systems in some areas of Southeast Asia is well known
(Connelly, 1985; Siebert and Belsky, 1985; Peluso, 1992; Weinstock, 1983; Kiew, 1991). The general
principle is that, on harvesting ephemeral or annual crops, rattan is planted and the land is then left
fallow. When the rotation is repeated, usually on a 7-15 year cycle, the farmer first harvests the rattan
and then clears the plot again to plant food crops. The income generated from the harvesting of rattan
in this way is significant.

e  Silvicultural trials have concentrated on the incorporation of rattan into tree-based plantation-type
systems. The need for a framework for the rattan to grow on is imperative and the planting of rattan in
association with tree cash crops was begun in the 1980s. In particular, planting under rubber (Hevea
brasiliensis) and other fast-growing tree crops has proven relatively successful and both silvicultural
trials and commercial operations are commonly encountered throughout Southeast Asia,

The harvesting techniques employed in the extraction of rattan have an impact on potential sustainability,
particularly for clustering species. The mature stems selected for harvesting are those without lower leaves
(i.e. where the leaf sheaths have sloughed off) and usually only the basal 10-20m is harvested; the upper



“green” part of the cane is too soft and inflexible for transformation and is often left in the canopy. In many
instances, all the stems in a clustering species may be cut in order to obtain access to the mature stems,
even those that are not yet mature enough for exploitation and sale. This is particularly an issue where
resource tenure is weak.

In general, two simple interventions can be implemented to improve upon rattan harvesting practices:

For clustering species:

¢ Younger stems, often indiscriminately cut during harvesting should be left to regenerate and provide
future sources of cane. Rotational harvesting systems could be increased if this was the case. However,
better “stool management” relies on adequate resource tenure.

For all species:

¢ Harvest intensity and rotation should be based on long-term assessments of growth rates and
recruitment.

8.3 Inventory

Rattan inventory has proved to be a somewhat imperfect science. Initial attempts to determine stocking and
yield have often been thwarted by a poor taxonomic base from which to begin; it is essential to know which
species are being enumerated. Furthermore, lack of sampling the correct parameters also led to much
inventory information being simply discarded. When planning a rattan inventory, it is essential to:

»  Know the species concerned (collect herbarium specimens when in doubt).
e Measure the correct parameters. These include:
— Number of stems per clump (for clustering species)
= Number of clumps per hectare, or for solitary canes, stems per hectare
= Total stem length
— Harvestable stem length (the lower stem portion with the leaves sloughed off.
e Establish a protocol for measuring over time to determine growth rates and recruitment; this will
determine the potential harvest and hence sustainable extraction rates.

8.4 Land Tenure and Socio-Economic [ssues

Rattan management of whatever kind will only be a success if those involved have clear access to the
forest, and/or long, and easily renewable resource rights on it (de Fretas, 1992). Currently, rattan collectors
rationally maximise their income by harvesting the best and most accessible canes, because they are paid
on a per item basis. Larger canes bring the best prices and it is also important to minimise the opportunity
costs of collection (i.e. the rattans closer to the community will be harvested first, and probably more
intensively).

Traditionally, many communities in Southeast Asia and Africa have benefited from the harvesting of their
rattan resource. Many of these groups are dependent on high-value forest products, such as rattan, for
access to the cash economy. However, local scarcity caused by uncontrolled harvesting is denying many
local people access to this traditional means of income, let alone access to the resource for their own
subsistence needs.

8.5 Cultivation
Many examples exist of rattans being cultivated in agroforestry systems in forest lands controlled by local

communities (Weinstock, 1983; Connelly, 1985; Siebert and Belsky, 1985; Peluso, 1992) and a small
proportion of cane from such systems supplies the formal markets. When it first became clear that rattans



were becoming scarce, the associated market implications (scarcity = price increases), during the post-war
period in particular, considerable attempts were made to include rattans into commercial-scale cultivation
and silvicultural systems. Across Southeast Asia, many plantations and trials were established. However,
many of these plantations and cultivated sources of cane are owned and managed by sovereign forestry
departments or private companies. Hence, the revenues accrued do not often find their way to local
communities as it would if they were harvesting directly from their own agroforestry systems. In many
ways, commercial cultivation leads to the removal of a resource from the informal forest economy and into
the formal forestry sector; a system renowned for its inequity in terms of ensuring that benefits accrue to
local people (Belcher, 1999). However, as discussed above, the attractiveness of these intensive cultivation
systems has now been questioned and many are being converted to oil palm plantations.

Table 6. Commercial-scale rattan trials and plantations
(Modified from Dransfield and Manokaran, 1993 )

Country ; Cultivation

Bangladesh Trials of Daemonorops jenkinsiana established in early 1980s 2
Cameroon I ha trial plot of Laccosperma secundiflorum under obsolete rubber near Limbe.
China 1970s - 30,000 ha of enrichment planting of forest on Hainan Island with Calamus

retradactylus and Daemonorops jenkinsiana (as D. margaritae),
Plantations of C. egregius & C. simplicifolius in Guangdong Province;
Cultivation trials of many species have been initiated since 1985.

Indonesia Trials of C. manan begun in the 1980s in Java,
1988-1993 several thousand hectares of C. caesius planted by forestry department, and
to a lesser extent C. frachycoleus, in Java and East Kalimantan.

Kenya Trial plot C. latifolius under Gmelina arborea near Lake Victoria

Malaysia 1960 — C. manan planted in Ulu Langat Forest Reserve;
1972 — Cultivation trial of C. maran initiated in Pehang
1975 — FRIM cultivation trials of C. scipionun and C. caesius planted under rubber,
1,100 ha in total,
1980-81, Sandakan area — 4,000 ha plantation in logged forest planted with C. caesius
and C. trachycoleus and 2,000 ha of abandoned rubber, Acacia mangium and logged
forest planted with C. manan, C. caesius and C. merrillii,
1982-1983 — Two trial plots of C. optimus established in Sarawak;
1990 — large scale planting in Sarawak with C. manan, C. caesius, C. optimus and C.
trachycoleus.

The Philippines Cultivation trials of C. merrillii and C. ornatus var. philippinensis established in
Quezon in 1977,
5,000 ha plantation of C. merrillii established in Mindanao;
Early 1990, 500 ha of C. merrillii and C. ornatus var. philippinensis planted under
Endospermum peltatum (matchwood tree plantation) in Mindanao

Sri Lanka C. ovoideus and C. thwaitesii trials established in recent years

Thailand 213 ha of C. caesius in Narathiwat Province, established by 1978,
C. caesius trials established in 1979 in Ranong, Surathani and Chuporn Provinces;
1980-1987, C. caesius and C. manan trials established — 930 ha in Narathiwat
Province

9, Rattans — Potential for Certification

The ecology and nature of rattans make them one of the few products that can be sustainably harvested,
given the availability of crucial baseline information, the implementation of an appropriate management
regime and adequate land and resource tenure. Rattan exploitation, be it in natural forest or in agroforestry
systems, relies on an intricate and multi-layered ecological balance between the rattan resource and the
trees that it needs to support it. Rattan cannot be grown outside of this system and therefore its management
lends itself to the ecological and management criteria for sustainability set by certifiers (Viana et al., 1996).



20

Rattan is relatively fast growing and high yielding and can be harvested on relatively short rotations. This
allows for relatively short to medium scale returns for those involved in its management, be they local
communities or companies. However, limited ecological data on growth rates and estimates of recruitment
necessary to set harvesting levels and quotas will continue to hinder field assessments of sustainability, and
more basic ecological and applied research is urgently needed before management regimes for species of
commercial interest can be drawn up and implemented. In this respect it should be noted that the ecological
sustainability of managed high forest and/or agroforestry systems are more easily monitored than
intensively managed natural forest systems.

Chain of custody (or “production-to consumption”) issues are complex for rattans harvested from the wild
(Belcher, 1999), and in many areas collectors are small-scale and widely dispersed, meaning that the trade
is dominated by a series of middlemen. In areas where rattan is more intensively managed by communities,
such as in east Kalimantan, however, the chain of custody of material should be more straightforward as
there are very clear, long-established links between these communities and the markets they supply

Managed high forest and/or agroforestry systems also offer potentially great social rewards. By re-
enforcing traditional tenure and management systems, certification can promote rights over resources and
lands not commonly held by communities managing rattan. However, technical issues remain important
and there are currently few documented traditional cultivation models for rattan and little research has been
undertaken on small-scale cultivation of rattans.

Commercial rattan plantations, albeit under a parent crop, do not usually reflect the diversity and
complexity of traditionally managed crops. In addition, the fact that the majority of commercial plantations
are government or privately-owned means that such systems offer only limited benefits to communities (de
Fretas, 1992). However, when designed and maintained efficiently, commercial plantations can be both
productive and highly profitable and should necessarily be excluded from potential certification.

On a final note, and most importantly, the vigorous international and domestic markets for cane and cane
products suggests that the additional costs incurred from certification, including better management
practices and the equitable distribution of benefits, can be easily absorbed by consumers paying a “green
premium” for certified products.
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GENERAL INTRODUCTION TO RATTAN - THE BIOLOGICAL BACKGROUND TO
EXPLOITATION
AND THE HISTORY OF RATTAN RESEARCH

John Dransfield

1. Introduction

Rattans are old world climbing palms belonging to subfamily Calamoideae that also includes tree palms
such as Raphia (Raffia) and Metroxylon (Sago palm) and shrub palms such as Salacca (Salak) (Uhl &
Dransfield, 1987). There are 13 different genera of rattans that include in all some 600 species. Some of
these species in fact do not climb, being shrubby palms of the forest undergrowth; nevertheless
reproductive features link them with other species that are climbers and they are hence included in the
rattan genera. The climbing habit in palms is not restricted to Calamoideae, but has also evolved in three
other evolutionary lines — Tribes Cocoeae (Desmoncus with ¢. 7-10 species in the New World tropics, all
climbers) and Areceae (one species of the large genus Dypsis in Madagascar) in subfamily Arecoideae, and
Tribe Hyophorbeae (one species of the large genus Chamaedorea in Central America) in Subfamily
Ceroxyloideae. Of these only Desmoncus spp furnish stems of sufficiently good quality to be used as rattan
substitutes. Rattan genera, their size and distribution have been discussed in detail elsewhere (Uhl &
Dransfield, 1987, Dransfield & Manokaran, 1993) where a great deal of basic introductory information is
also available.

In the absence of rattans, local communities throughout the tropics use a variety of plant resources for
purposes similar to those for which rattan is used — basketry, matting, binding, etc., but few products other
than true rattan have the strength and flexibility to be utilised for furniture production. Where a variety of
plant resources including rattan are available, rattan is almost always regarded as the preferred resource for
basketry and binding. In terms of furniture production, very few resources can be substituted for rattan —
where resources other than rattan are used, then this normally involves significant changes to the design
and construction of the furniture. Bamboo, Raphia (petioles) and buri (Corypha utan — petioles) are used
locally for some sorts of furniture but in the international market they do not command prices comparable
to those of rattan furniture. While rattan substitutes may be locally significant and socially important, there
is no doubt that rattan is pre-eminent.

Rattans are predominantly plants of primary rain and monsoon forest (Dransfield & Manokaran, 1993).
Some species may be adapted to growing in secondary habitats, but these are the exception. Furthermore,
rattan entering world trade is, overwhelmingly, collected in the wild, with only a very small proportion
coming from cultivated sources. Not all rattans are equally useful. Stem diameter varies enormously from
2-3 mm diameter among the smallest species to 10 cm in exceptionally large species. Species of different
diameters are used for different purposes. Furthermore, within a size class, not all species are of equal
quality, some being brittle, others of poor external appearance. Ranging from sea level to over 3000 m
elevation, from equatorial rain forests to monsoon savannahs and the foothills of the Himalayas, there is a
huge range of ecological adaptation. In discussing rattan in broad terms, it is essential that we know which
species we are dealing with. For this an accurate taxonomic framework is crucial.

2. History of Rattan Research

The history of research into rattans and their utilisation in the southeast Asian region over the last thirty
years is convoluted. Research in the region has not always delivered products of value to the rattan
industry; indeed, some research may never have been intended to do so.
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There is a long history of rattan exploitation in Asia and Malaysia. Rattans were pulled from the forest and
traded down rivers to coastal entrepreneurs who marketed them on to traders in Singapore and Hong Kong
who in turn exported raw cane to Europe and North America for manufacture into furniture. Almost all this
rattan was from wild stocks. Independently in several places in the region, local villagers planted rattan to
provide a local supply of high quality cane for their domestic needs of basketry and matting. A good
example is the First Division of Sarawak, where up to twelve different species of rattan have been
cultivated, supplying a variety of cane colours and texture that are incorporated into the elegant baskets of
the Bidayuh people (Dransfield, 1992). In one area of Central Kalimantan rattan was planted since the latter
part of the nineteenth century on a rather extensive scale and was harvested as a cash crop (Dransfield &
Manokaran, 1993). Periodically in the twentieth century there were perceived shortages of rattan that
stimulated forest departments to pay some attention to the wild stocks of rattan. By the late 1950s forest
departments in Malaysia had established small trials in various places, but these without exception were
soon forgotten as the stocks of wild rattan recovered and the need for planting seemed to disappear. Then in
the early 1970s it became apparent that in parts of the region shortages were genuine and were beginning to
affect the market of rattan. The Forest Research Centre at Gunung Batu in Bogor, Indonesia, mounted an
expedition in 1973, which I joined, to investigate the long-standing cultivation of rattan (Calamus caesius
and C. trachycoleus) in Barito Selatan. Although this excursion was fraught with problems and little time
was spent in the rattan gardens, it was nevertheless extremely important for me, as I learned at first hand
that cultivation of small diameter rattan could be successful, at least on a smallholding basis, and it
provided me with basic information on the silviculture of such species (Dransfield, 1977a). Shortly after
this, the Forest Research Institute Malaysia (FRIM) realised the importance of an integrated approach to
rattan shortages in Peninsular Malaysia and started a rattan research programme with assistance from the
United Kingdom government via the Colombo Plan. 1 joined this project as a rattan taxonomist and
ecologist, with the remit to survey the wild rattans of Peninsular Malaysia, to provide a manual for their
identification, to select good quality species of silvicultural potential and to establish small scale trials in
various forest types, both natural and man-made. We have to remember that the rattan flora of Peninsular
Malaysia consists of over 100 species, so a guide to the identification of the wild resource was seen as an
essential basis for rattan research (Dransfield, 1979). As a plant taxonomist | still feel of course that this is
the case with any floristic region.

During the period that we conducted the research in Peninsular Malaysia two important events occurred
that would have significant effects on the development of rattan research. Both of them involved visits to
the Forest Research Institute to my counterpart, Dr. Manokaran, and myself to discuss rattans. The first was
a visit by a representative from the International Development Research Center (IDRC) in Canada to FRIM
to discuss the potential role of rattan in the alleviation of rural poverty in Southeast Asia. This visit, by
Giles Lessard, was the start of a major involvement by IDRC in rattan in the region and led, ultimately, to
the founding of the International Network for Bamboo and Rattan (INBAR). The other event was the visit
of a group of Malaysian Chinese economists from a small company called Markiras Corporation to FRIM
to discuss the potential of rattan as a cash crop to alleviate the poverty of a group of Murut tribes-people in
Sabah, people who had been moved from their traditional homelands on the border with Indonesia to an
administratively easier-to-control area nearer to the local administrative centre. These two visits, with such
similar aims, resulted in two major strands of research — the former became the politicised research
programme involving many nations in the region, the latter became the tightly-managed economically-
driven research that resulted in the establishment of the first commercial-sized rattan plantations in the
region and the reorganisation of the rattan trade in Sabah.

As 1 have mentioned above, Murut people had been moved away from a sensitive border area into an area
in the centre of Sabah, an area of poor soils, where the people had, not surprisingly, not prospered. The
Sabah government, concerned with the need to improve the lot of these villagers, hired Markiras
Corporation to come up with suggestions for poverty alleviation and Markiras suggested rattan cultivation.
With expertise from FRIM and Kew, the Sabah Forest Development Authority (SAFODA) and the Sabah
Forest Department then started a rattan project, once again cataloguing the known rattan diversity (resulting
in the publication of a rattan manual (Dransfield, 1984) and, incidentally, the identification and selection of
one of the most promising of the large diameter canes — Calamus subinermis) and the selection of species
suitable for cultivation). A major event was the importation by SAFODA of seeds of Calamus trachycoleus
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from Indonesia. At the time this was not strictly banned — now such a seed export would be prohibited.
Calamus trachycoleus, the clite small diameter species for alluvial soils prone to flooding, freed SAFODA
to develop a rattan plantation on an area of land with reasonably good soils not used for any major
perennial agricultural activity.

This aggressive, rapidly growing species (the stems of which will grow as fast as 7 m a year) produces a
good quality cane and rapidly establishes itself under the right conditions. Although the initial impetus for
this research was the need to find a source of income for rural poor people, the project developed as a
commercial forestry rather than a social forestry project. Now, over 20 years on, the first estate has been
ploughed up and planted with oil palm, the rattan having succumbed to poor management, inefficient
harvesting techniques and the ravages of the wild fires that affected Sabah in the 1980s and 1990s.
Undoubtedly, the estate was also affected by the considerable effects of the fluctuations in rattan prices in
Indonesia, the country that dominates world supply of rattan. Perhaps the whole scale of the enterprise was
too large — had the same effort been put into agricultural extension for rattan planting to the very people for
whom the project was originally conceived — smallholders — the result may have been more lasting.

However, in the early days of the SAFODA estates, it seemed that rattan was the answer for everyone, for
growing in forest in marginal areas. New estates, both government and private, sprang up all over Malaysia
and, increasingly, elsewhere in the region. Eventually the Commonwealth Development Corporation
(CDC) together with a Malaysian private company, established an estate in Sarawak in the mid 1980s,
This, the most tightly managed estate in the region, is still extant, but its days are probably numbered. If
any commercial estate was to have been economically successful it was this one — but there are many
problems, such as how to harvest rattan successfully and not leave significant amounts of cane in the forest
canopy. This problem has yet to be solved. The most serious problem, however, is the recent economic
instability of the whole rattan growing region, that has resulted in a major fall in rattan prices to the extent
that rattan in the Keresa Estate is now no longer economically viable.

With so much interest in rattans in the 1980s, rattan research started to burgeon in the region, rattan
workshops and international rattan seminars were held. The research seemed to explode in all directions,
from taxonomy, ecology, tissue culture, anatomy to mechanical properties. A major rattan bibliography
was published (Kong-Ong & Manokaran, 1986) and a newsletter begun by the Rattan Information Centre
in Kepong, with funding from the IDRC.

In what follows I have tried to provide broad summaries of the more important results of this research.
3. State of Taxonomic Knowledge of Rattan

Every time [ speak on rattan, I emphasise the importance of taxonomy to the development of rattan. With
600 different species to choose from, it is essential that we know what we are dealing with. A good
taxonomy provides the means for reliable transfer of information and for predicting the properties of rattan.

Lest it be thought that taxonomic surveys are of mere academic interest, it is worth remembering that until
1979, Calamus subinermis was known as a single herbarium collection in the Kew Herbarium, collected by
Hugh Low in the early 1900s. Yet, once this species was taxonomically properly circumscribed and
understood, it has proven to be one of the most important large-diameter canes with excellent silvicultural
potential. Another example is provided by Calamus poilanei. It was known for some time that the most
important high quality large diameter cane in L.aos was a species called locally Wai roon. So little was
known about this species, the mainstay of the cane furniture industry in Laos, and the target of many
Vietnamese rattan collectors when they came over the border from Vietnam, that when herbarium material
became available, it was not at first identifiable and we wondered whether it might be a new species.
Eventually it was matched up with Calamus poilanei, also known from Vietnam.

Most taxonomic studies have been country based. This is not surprising as with 600 species to deal with the
taxonomists have to devise achievable short-term goals, usually provided by funding agencies that specify
particular countries or parts of countries. Such an approach allows the building up of an intimate
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knowledge of local variation and ecology of the rattan species but in concentrating on a defined political
area, there is a tendency for unidentified species to be described as new local endemics when they may well
be species described and well known in neighbouring areas. Problems occur, for example in Indochina,
where species distributions transgress political boundaries, particularly where diverse early European
influence occurred. This is an area of complex inter-digitation of vegetation types dependent on different
climatic influences and superimposed on this are the political boundaries of Myanmar, Bangladesh, India,
China, Thailand, Lao PDR, Vietnam and Cambodia. Ex colonial powers Britain and France are involved
along with two countries that have remained independent throughout (Thailand and China). At the end of
last century and the early part of this century, palms from the entire region were described mostly by the
great Italian botanist Beccari, who had material from throughout the region at his disposal. Not only was he
able to resolve political over-description, but also tended not to describe the same thing twice. After his
death, no one continued this overall approach and Burmese, Bangladeshi and Indian plants tended to be
described by British botanists, whereas those of Vietnam, Cambodia and Lao PDR were described by
French botanists. The account of the rattans in the Flora of China (Pei & Chen, 1991) illustrates the
problem further.

There has been a tendency for the description of new taxa from China without sufficient comparison with
material from over the borders in neighbouring Asian countries to see if the species have not already been
described. This has been coupled with what [ regard as a rather narrow species concept, perhaps influenced
also by chauvinism, so there has been a proliferation of new names. Resolving some of the taxonomic and
nomenclatural problems related to this has been difficult, given language barriers and the difficulty of
exchanging material. In particular there are several rattans where new Chinese varieties of extra-Chinese
taxa have been described. Calamus giganteus Becc.(Malayan) is now regarded as a synonym of C. manan
Miq. (Dransfield, 1977b) that is not known further north than the Isthmus of Kra in Thailand. What then is
Calamus giganteus var. robustus Pei & Chen, recently described (Pei & Chen, 1991) Tom Evans, taking a
regional approach, has been able to resolve this and several other problems of over-description, in his joint
project on the rattans of Laos. So little was known of Lao rattans at the beginning of the Darwin Initiative
funded rattan project that he had perforce to look at the rattans of the neighbouring countries. Painstaking
work in regional and European herbaria has allowed him to resolve almost all the major taxonomic
problems of Indochinese rattans.

Another example of a regional approach is provided by Terry Sunderland’s African project. The rattans of
Africa consist of four genera, one of which, Calamus, is represented by a single variable species, while the
other three genera are endemic to Africa and represent a separate evolutionary line within the Calamoideae.
Rattan taxonomies developed in anglophone West Africa seemed different from those in Francophone
West Africa and differed further from those in Central Africa. Could we be certain that the rattan referred
to as Laccosperma secundiflorum in Ghana was the same as the rattan with the same name in Cameroon?
The only way to solve this was to take a regional approach — and this is exactly what Terry Sunderland did
in his study of African rattan taxonomy. In fact, what he found was that three large rattans with different
ecology and different cane quality had at some time all been referred to as Laccosperma secundiflorum.
Sorting out this basic taxonomy is essential if research results are to be successfully applied.

The state of rattan taxonomic knowledge is summarized in Table 1.
That there are major gaps in our knowledge is obvious from the table. Priorities for future survey work are
Myanmar, Sulawesi, Maluku and Papouasia. For Sumatra and Thailand, accounts could easily be prepared

based on available herbarium material.

Underlying the global taxonomic effort on rattans is a nomenclatural database held at Kew compiled in the
ALICE database program (Dransfield, 1999).
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Country Genera/approx. | Representation State of taxonomic Identification Aids
no. of species in herbaria knowledge
Africa 4/21 Moderate Good Manual (in press) CD-
ROM (in preparation)
India — 4/c.50 Good Good Manual
Subcontinent
India — 3/17 Good Good — There is a Manual
Andamans & possibility of further
Nicobars new records
Sri Lanka 1/10 Good Very good Manual
Bangladesh 2/7 (likely to be Poor Poor — There are likely | Manual
several more) to be many more taxa
than the 7 recorded
Myanmar 5725 Very poor Very poor No recent account
China 3/45 (but Moderate Good, but there will be | Flora
probably tewer) many name changes as
the taxonomies of the
different parts of
Indochina and China
are integrated
Vietnam 3/21 (probably Moderate Quite good, but there Field guide and
more) will be name changes interactive CD-ROM
and new records as the
taxonomies of the
different parts of
Indochina and China
are integrated
Laos 6/32 Good Very good Field guide and
interactive CD-ROM
Cambodia 5/11 Poor Poor Field guide and
] interactive CD-ROM
Thailand 6/62 Good Very good Popular palm book (but
‘ several major flaws and
- missing species)
Malay 9/105 Very good Very good Manual
Peninsula
Borneo (whole) | 8/150 | Good Good Interactive CD-ROM in
preparation
Brunei 8/80 Very good Very good Manual, interactive CD-
Darussalam ROM
Sabah 7/82 Very good Very good Manual B
Sarawak | 8/107 | Good Good Manual
Kalimantan 8/c.90 Moderate Quite good None available
Sumatra 7/90 Good Quite good None available
Java and Bali 5/27 Very good Very good Flora (but several major
flaws and missing
species)
Philippines 4/80 Good Good Checklist
Sulawesi 3/33 (but likely to | Moderate Poor None available
be more)
Maluku 3/18 Poor N Poor None available
New Guinea 3/55 (but likely to | Moderate Poor, but currently Field guide and full
be more) under intensive study monograph in
preparation
Western Pacific | 1/3 - Moderate Moderate - Palm field guide
Australia 1/8 Very good Very good Popular local floras
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4. Phylogeny

Studies on the phylogeny of rattans and other members of the Calamoideae using molecular and
morphological datasets have been carried out at the Royal Botanic Gardens Kew by Bill Baker and J.
Dransfield and produced results of particular significance in understanding the evolution of rattans (Baker
et al., 2000a, 2000b). The results seem to indicate that the large genus Calamus is probably unnatural and
includes elements of several evolutionary lines. This diversity could either be expressed in the taxonomy by
including all members of Calaminae in a single genus, Calamus, with over 500 species, or the further
division of Calamus into several further genera. Currently we do not feel that we have sufficient data to
produce a stable taxonomy but whichever approach is eventually taken, there will be name changes that
cause problems for the users of rattan taxonomies. Another interesting result of the study has been to
suggest that the climbing habit — the rattan habit — has evolved at least three different times.

5. Anatomy

Cane anatomy was exhaustively studied by Weiner and Liese (e.g., 1989) who were able to show
significant differences between genera, groups of species within genera, and even in some cases,
differences between closely related species. These studies also showed the anatomical basis for differing
qualities of cane. Work on the anatomical basis for cane maturation is not yet complete. Going beyond the
characterisation of anatomical detail, Jack Fisher and Barry Tomlinson have recently investigated the
vasculature of rattans from a functional perspective. As also shown in the molecular phylogeny work,
rattans display diversity of construction — in fact there are at least two different vascular architectures,
again suggesting that the rattan habit has evolved more than once (Tomlinson, pers. comm.). Incidental to
this, Fisher and Tomlinson have discovered the longest recorded xylem vessels in any vascular plant — in a
species of Calamus, with vessel length over 7 m, an astonishing record (Tomlinson, pers. comm.). Work is
currently underway at Harvard University and in the field in Malaysia, by Alex Cobb to investigate the
physiology and natural history of water movement in rattan stems.

6. Pollination

Pollination studies were pioneered by Lee Ying Fah in Sabah (Lee ef al., 1995) who established that
Calamus subinermis was primarily pollinated by nocturnal microlepidoptera. Anders Bogh (1996a),
working in southern Thailand, failed to find microlepidoptera and concluded that pollination in the four
species of Calamus he studied was primarily by diurnal hymenoptera. Both studies have indicated that
there is almost certainly a diversity of pollination syndromes in the rattans and that individual genera, and
perhaps even individual species, may be pollinated by different organisms in parts of their geographical
range.

7. Demography

Demographic studies of wild rattan populations are essential to the development of models for sustainable
use. Far too few data are available on this vital subject. Examples of recent demographic work are as
follows. Anders Bogh (1996b) studied the demography of four different sympatric species of rattan in
southern Thailand. His results show surprisingly low growth rates and recruitment in natural forest, rates
that provide a very pessimistic outlook for the sustainable harvesting of rattan from natural forest. Nur
Supardi studied palms as part of the large project sponsored by the Malaysian Forest Department and the
Overseas Development Administration (ODA) in London conducted at Pasoh forest reserve into the effects
of logging on biodiversity. Supardi showed that rattans represent a major component of palm diversity and
within rattan species most individuals are seedlings. Supardi’s study also showed that even after 40 years
the palm flora has not recovered to what it was likely to have been before the logging took place and that
overall there is a significant loss in rattan diversity. Perhaps surprisingly, there was little increase in the
species, which appear to be adapted to seral habitats in the Malaysian lowland forest (Supardi ez al., 1999).
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8. Genetic Diversity

The intraspecific variability of rattans remains a poorly known area of research, much in need of further
study. Provenance and progeny trials have been carried out in Sabah on Calamus subinermis, C. manan and
some other species (Lee, 1999). As part of the EU-funded rattan project, Bon and associates (1997)
investigated genetic variability in Calamus subinermis. She demonstrated considerable variability in wild
populations of this species in Sabah and also showed that the variability had some correlation with
geographical distribution, with populations occurring near to each other being more closely related
genetically than those occurring further afield.

9. Seed Physiology

Several attempts have been made to develop methods for long-term storage of rattan seed. Pritchard and
Davies (1999) in screening a range of rattan and other calamoid palm seed, confirmed that the seed is
recalcitrant but also demonstrated the possibility of short term hydrated storage of rattan seed for periods of
up to 6 months.

All these and other studies not mentioned have contributed significantly to our understanding of the natural
history of rattans and provide a wealth of data that can be applied in the management of wild rattan stands
and in the development of rattan cultivation.

10. State of Knowledge of Cultivation

Although trial plots of rattans have been established by forestry departments from time to time since the
1920s, research on rattan cultivation did not begin in earnest until the mid 1970s when local shortages of
cane and growing awareness of the social significance of rattan alerted forest departments in Southeast
Asia to the need for action to safeguard the future of the resource. Since then a wide range of studies have
been conducted on various aspects of the growing of rattan. Studies have covered growth of rattan in
primary forest, in logged forest, in secondary habitats, and intercropping with plantation crops. Both large
and small-scale cultivation have been investigated. The heyday of rattan research was the decade of the
1980s when the local investment climate and general optimism concerning the future of rattan led to the
establishment of several large estates, estates established before rattan cultivation trials had matured and
could provide recommendations. Nevertheless, these large scale plantations themselves provided a huge
amount of valuable data. The results, both final and interim, of numerous trials were summarised in the
Guide to the Cultivation of Rattan (Wan Razali et a/., 1992) that 1 worked on under the sponsorship of
FAO between 1988 and 1989. This publication aimed to draw together the great wealth of data that had
accumulated from trials and to make concrete recommendations for the cultivation of rattan. The studies on
which this book was based were largely carried out in the perhumid areas of Southeast Asia rather than in
monsoon areas, so there are limitations to their applicability. Shortly after the publication of this book, a
new project was started, based in Sabah and funded by the European Union (EU), aimed at increasing
productivity of rattan in plantation by improving the genetic resource of rattan available for planting and by
improving plantation practices. Seriously blighted by increased protectionism governing the movement of
rattan seed within and outside the region, the study nevertheless was able to carry out provenance trials
within Malaysia, investigating genetic variability, investigating seed physiology for improved seed storage,
and carrying out carefully based cultivation trials. As adjuncts there were also studies of pollination, and
biodiversity of rattan in Papuasia.

Now in year 2000 we have a firm if incomplete base of knowledge for the cultivation of about 10 species of
rattan, both within the perhumid area of Southeast Asia and further to the north in monsoon areas, with
detailed knowledge of the cultivation of three species — Calamus manan, C. trachycoleus and C. caesius —
sufficient for the establishment of plantations under various systems. There are of course many aspects of
rattan growth that require further study, but nevertheless a great deal is now known. We also know that
under optimal conditions in plantations rattan can grow at astonishingly fast rates, rates that provide
forecasts of excellent productivity. We should therefore ask, given the wealth of research on rattan and the
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breadth of the research results, why no new plantations have been established in the last decade and why
the remaining large scale commercial plantation in Sarawak is in the final throes of being converted into an
oil palm plantation?

Major problems that have been faced by all estates are maintenance of the optimal light regime within
plantations to give maximum growth rates, control of pests and diseases and problems of harvesting. This
last is a particularly serious problem and can have disastrous results on the final productivity of the
plantations — if significant amounts of cane are not harvestable because they cannot be pulled and if pulling
damages remaining canes and support canopy, then the overall production is reduced. However, even more
important has been the effects of major economic crises and political change within the region. Indonesia,
as supplier of 85-90 % of all rattan entering world trade plays a proportional role in affecting rattan prices.
When the ‘rupiah’ lost much of its value, cheap rattan flooded the international market, undermining the
investment climate for rattan cultivation elsewhere. Furthermore, controls over access to the resource
appear to have weakened, further adding to the flood of cheap rattan on the market. Another factor has been
the strength in value of palm oil and refinement of cultivation practices that have resulted in oil palm
cultivation being feasible and more attractive than rattans on the very marginal lands that might have been
suitable for large-scale rattan cultivation. All this has created an environment inimical to long-term
investment in rattan plantation. Yet when we look at growth rates, estimates of returns, etc., all looks
excellent for both small and large diameter canes in large-scale cultivation. One has only to look at the
huge stands of Calamus manan growing excellently in Inhutani plantations of rattan in Sukabumi Selatan
and elsewhere in West Java to realise how spectacular growth can be. The problem is, of course, that the
economics of the rattan trade mean that at present such excellent “green” large diameter rattan just cannot
compete with wild-harvested canes from other areas.

Figure 1: Calamus pilosellus in natural forests of Kalimantan (van Valkenburg)

Yet we know that cultivation is possible — the rattan gardens of Central Kalimantan provide sufficient
proof, as do the trials conducted at Kepong over the 1970s and 1980s. If the rattan resource is to be
safeguarded for the future of the industry then an important part of its future must, therefore, surely be in
cultivation on a small scale, by smallholders, rather than in large estates. Sustainable management of the
wild resource presents great challenges. All studies of wild rattan populations so far suggest much lower
growth rates than those achieved for the same species in culitivation — rattan harvesting on a sustainable
basis form natural forest would require great restraint, long gaps between harvests and will be to all intents
and purposes very difficult to achieve.
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11. Conservation of the Resource

The threats to rattan come from several sources: (1) Decreasing natural forest cover leading to loss of
habitat (although rattans are frequently regarded as weedy, few of them seem capable of rapid colonisation
of secondary habitats — for the most part they are plants of primary forest habitats). (2) Selective
exploitation of stems for the furniture industry. (3) More encompassing exploitation for handicrafts. (4)
Exploitation for palm hearts (one of the most damaging of all threats, but currently largely restricted to
Laos). (5) Biotic factors such as the increase of wild pig populations (due to clearing of land for agriculture,
and loss of predators) in certain parts of Peninsular Malaysia that result in churning of forest soils and
removal of seedlings (Supardi ef al., 1998).

Of the approximately 600 species of rattan, 117 are recorded as being threatened to some degree (Walter &
Gillet, 1998); of these, 21 are Endangered, 38 are regarded as Vulnerable, 28 as being Rare and 30 as
Indeterminate (IUCN Red List Categories). While this listing may give some indication of the global
threats to rattan species, very few of the listed species known in any detail. The assigning of species names
to these categories is based on crude estimates of distribution and threat rather than on the sort of detailed
studies that allow us to say that, for example, the Giant Panda is an endangered species. At one level we
know a little about the precise distribution and conservation status of a very few species such as
Ceratolobus glaucescens — species that are restricted geographically and edaphically and because
remaining forest is so restricted we can actually estimate the degree of threat. At the other end of the scale
there are highly exploited species such as Calamus poilanei that are widespread in their natural range, but
over-exploitation throughout their range means that we cannot use factors such as remaining forest cover
and distribution of soils to estimate the remaining population and the degree of threat. We can monitor the
amount of cane emerging from the forest and, from on the ground surveys in the forest we can suggest that
the population is severely threatened but we can do little more than this. Conserving highly sought after top
quality canes will require properly controlled and policed reserves, where rattan harvesting is strictly
forbidden and this enforced — yet this has in all reserves in Southeast Asia proved virtually impossible.

Reviews of rattan utilisation and conservation status have been published in Palms for Human Needs in
Asia (Johnson, 1991) and the TUCN Status Survey and Conservation Action Plan for Palms (Johnson,
1996).

12. Rattan Research — A Personal Perspective

In the 1980s, rattan research started to burgeon in the Southeast Asian region and rattan workshops and
international rattan seminars were held. The research seemed to explode in all directions, from taxonomy,
ecology, tissue culture, anatomy to mechanical properties. All too often, I believe, this research ended up
being research for its own sake and contributed little to our understanding of how to provide a sustainable
source of rattan for the future, surely the real aim of focused research.

As an example [ cite the effort that was expended on research into the tissue culture of rattan. All the really
significant commercially important canes in the region are species of Calamus, a genus we all know to be
dioecious; that is, there are separate male and female plants and the species are thus obligatory out-
crossing. In Peninsular Malaysia in the early 1980s there was a perception that there was an extreme
shortage of seeds of the elite species Calamus manan, this despite the fact that whenever the financial
incentive was sufficient and the season right, the Malay Aborigine plant collectors at FRIM were always
able to find plenty of seeds wild in the forest. Research was started to produce planting stock from tissue
culture. Palms are usually difficult to propagate in tissue culture and a few years elapsed before a
successful technique was developed. Although successful, the time required to produce the plantlets and
then acclimatise them to growth, first in the nursery and then in the plantation, exceeded the normal time
for seeds to germinate and grow to the point they can be planted out — and, of course, such seedlings do not
require the same sort of acclimatisation that a propagule raised in a test tube requires. Added to this, by the
time the research had reached the point where large-scale production of plantlets could be achieved, rattans
in many of the trials and even commercial plantings of Calamus manan had reached sexual maturity and
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were producing so many fruits that there was a plentiful supply of planting material. Currently, I can
envisage only one major potential use for the tissue culture techniques, that is in the propagation of selected
provenances of elite rattans, material that cannot be achieved by conventional techniques of seed
production, because of out-breeding, and at the moment there seems not be a demand for major expansion
of rattan planting.

Some of the research on rattans in the region that has at least been focussed on issues important for an
understanding of sustainable management of rattan, has failed because it was conducted in way that was
simply unscientific and cannot be reproduced. The reliance on vernacular names has had a particularly
blighting effect on certain aspects of rattan research in Southeast Asia — if rattan research is to be scientific
then it is essential that we know which species we are using for the research. For that we need to establish
the scientific identity of the species and voucher our research with specimens that can be checked against
the type specimens that provide the essential reference points for plant taxonomy.

Finally, I come back to the problem of the scale of research, and its application. I believe we have seen in
southeast Asia that the large scale cultivation of rattan — the big rattan estates — are fraught with problems
and that many of these problems do not affect the small scale planting of rattan by small-holders. Given
ownership of land and the rattans growing on it, villagers have a vested interest in how the rattans perform,
they make every effort to harvest canes carefully and in a mixed village economy where rattan represents
only one potential source of income, they do not need to harvest canes if the price is too low — the canes
can be left until the price is more favourable.
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CHALLENGES AND CONSTRAINTS IN RATTAN
PROCESSING AND UTILIZATION

Walter Liese

1. Introduction

Since the first Workshop on Rattan in Singapore in 1979, a large number of national, regional and
international conferences, seminars and training courses have been held with many presentations and well-
formulated recommendations, the last one just three weeks ago at FRIM. In addition, an impressive series
of case studies have been undertaken, just to mention the numerous comprehensive INBAR Working
Papers on “ Production-to-Consumption Systems” (PCS), which have resulted in many valuable
recommendations (Belcher, 1999). In all the various contributions the challenges and constraints for further
improvement of rattan processing and utilization were elaborated, and it is hardly possible for anyone to
read all of them. It has always been emphasized that processing is a key issue for any further development
and utilization. A task of this consultation will be to review critically the progress obtained during the last
20 years since the first conference in Singapore and to highlight the gaps still existing.

Since the audience includes really knowledgeable persons from the producing countries, I can only
summarize well-known facts and conclusions. They are supplemented by some observations and results
from laboratory work on structural characteristics of rattan as a material, although it is realized that this
review is perforce limited.

2. Major Characteristics of Rattan Processing

A comprehensive overview of the major and minor rattans was compiled by Dransfield and Manokaran
(1993) with detailed descriptions of their properties and utilization.

The various stages in the preparation of rattan stems have recently been outlined by Gnanaharan and
Mosteiro (1997). They include primary processing of deglazing to remove the silicified epidermis,
fumigation, bleaching, oil curing and drying. A major problem faced by rattan processors is wastage during
harvesting, cutting to size and infections by staining fungi and beetle attack. The loss due to wastage is
estimated to be at least 30 percent. The cane quality and the product value on the local and international
markets determine the choice of processing methods. Post-harvest treatments are necessary to avoid defects
and to increase processing possibilities and market value,

3. Defects by Staining and Insect Attack

Defects occur as discoloration by fungi, pinholes or worm holes by beetles and also as scars or bruises.
Rattan is much liable to be infested by fungi and insects due to its high starch content. Fungal invasion can
occur within one day after cutting. The required prophylactic treatment within 24 hours or drying is seldom
possible or applied due to the harvesting procedure, storage and transport. Canes arriving at the processing
site for air seasoning are often pre-infested. It is estimated that about 20 percent of the harvested canes
become stained. The most common cause is blue stain fungi that penetrate with their hyphae deep inside
the stem, utilizing starch and sugar. Stained canes are often coloured during processing to hide the defect.
Due to intensive marketing, furniture in various colours has become fashionable. Heavily fungi-stained
material cannot be used for furniture because of reduction in bending strength; it is often utilized for
baskets and other perishable products, or even as mere fuel material. Stain control can be achieved by
spraying or soaking in preservative solution, mainly done rather late at the depot due to the transportation
time. Preservation is often a neglected area of cane utilization. The danger of environmental pollution and
regulations against the use of chemicals (if existing) restrict its application. Under the limit of 20 percent
moisture content poles can be discoloured by surface moulds, if stored under humid conditions, but also
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during transport in containers. Contrary to blue stain, this discoloration is only superficial and can be wiped
off. Nevertheless, the surface shine is reduced (Kumar, 1993; Mohanan, 1993).

At a higher moisture level also decay fungi can attack the stem, which is often noticed only at a later stage,
when the fruiting bodies appear. The resulting structural degradation of rattan in service is most serious.

Seasoned poles with moisture content of 50—-100 percent are liable to insect attack, mostly by the powder-
post beetle. The beetles deposit their eggs into the big pores at the ends of the poles and the larvae are
nourished from the starch content. The occurrence of light-yellowish powder beneath the poles is an
indication of an ongoing infestation, so that the material has to be sterilized or burnt. For protection an
insecticide has to be applied very early, mostly by dipping or soaking, considering again the consequences
of pollution. The availability and legal acceptance of suitable preservatives are different among countries.
Sterilization of goods for export can be done in containers at the harbour side by an approved agency.
Slightly infested materials may be fumigated or disposed of by burning at the discretion of the authorities
and the buyer.

4. Seasoning

Harvesting and drying should preferably be done during the dry months to reduce the initial moisture and
to speed up air seasoning. The moisture content of fresh stems varies between 160 and 130 percent with an
increase from the base to the top. Seasoning has to start in the forest. Traditionally bundles of 20-30 cane
pieces are kept in erect position against a tree for about a week to drain off the sap/water. They are then
spread out on the ground in an open yard before delivery to the processing site. If curing is not foreseen the
poles are placed in a wigwam fashion for about two—three weeks, so that the moisture content is reduced
below 20 percent before further processing. During the drying process curved parts can be straightened by
placing weights over horizontally stacked poles.

A high demand for furiture may lead to improperly dried canes, which results in lower quality products.
5. Curing

Curing means the immersion of canes in a hot oil bath to prevent deterioration. It is often an integral part of
the processing line. Many reports have dealt with the methods and their effects, e.g. Bhat and Dhamodran
(1993) and Silitonga (1989).

Fresh stems cut to desired length and bundled are soaked for a given time in an oil bath within one—two
days after harvesting. The oil penetrates the cane axially, while the radial penetration through the skin is
almost nil due to its refractory anatomical structure. This process reduces the moisture content so that bio-
deterioration is prevented. The rattan skin attains an ivory white colour, which is much desired.

There are many investigations on the best methods for curing. Different combinations of diesel oil,
kerosene, palm oil, coconut oil are used, depending on availability and cost, and are applied at varying
temperatures between 80°C and 150°C for a duration of 10 to 60 minutes. Whereas the cane diameter
determines the latter parameter, the influence of species has apparently not been established. In general, a
treatment with kerosene oil at a temperature of 100-105°C for 20-45 minutes, depending on the stem
diameter, appears to be best for enhancing the skin colour. After curing the stems are drained of excess oil
and rubbed with sawdust, core or waste cloth to remove the waxy substances and silica deposits on the
skin. During the subsequent sun drying, often in a wigwam-like fashion, the colour changes from green into
ivory white. After one—three weeks, depending on species and weather conditions, the canes are stored
under cover.

6. Grading

The grading of rattan stems is a most important step in processing, albeit still quite controversially applied.
It is a crucial step in trading and will affect the producers, processors, exporters, importers and also the end
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user. Grading stages and rules are discussed in many papers and were explicitly outlined by Bhat (1996).
Although the situation is quite different in the various countries, a certain amount of simplification and
unification is necessary for internal and external trade.

At the harvesting site hardly any grading is done, exceptionally according to the species collected. The
bundled canes are brought in small quantities either to the villagers for local processing or in larger
quantities to the middiemen or trade centres.

The first stage in grading criteria is dimensions, such as thickness, length of cane and internodes, hardness
and defects. According to stem thickness, the categories large- and small-diameter canes are widely
applied, with 18 mm being the most widely used criterion and a corresponding length classification.

Hardness is tested by bending the stem by hand. Hard stems regain their original form either quickly or
slowly, soft ones break. These differences are related to anatomical characteristics, differences among
species or due to thinner fibre walls in younger stem parts.

A further grading is done after processing on the basis of surface colour, mainly to improve the aesthetic
value. Since surface appearance is the main criterion for marketing, several measures can be applied to
improve quality.

Grey-brown canes can be bleached with hydrogen peroxide or other chemicals for a better finish. Artificial
colouring is often applied to discoloured canes with a large range of colours. The uptake of the colouring
liquid by the outer stem layer is quite good. Also melamine coating is used for a smooth finish. Fumigation
with sulphur dioxide does not only sterilize the canes, but it also improves surface quality.

In most producing countries the rattan grading rules are not precisely formulated. Often they present a
confusing terminology, non-standard grading practices and, consequently, a production of sub-standard
rattan goods. On the basis of his extended survey, Bhat (1996) proposed model rattan grading rules with a
standardized terminology (containing 20 terms), defects (9 terms), methods for clarification, nomenclature
of commercial rattan species, as well as grading rules for large-diameter and small-diameter canes and split
rattan.

The application of general grading rules would lead to advantages in the trade, in market standardization
and less material wastage.

7. Secondary Processing

Secondary processing involves steaming, bending, splitting, dyeing, sanding and finishing, details of which
are not to be outlined here.

Peeling and splitting are often done by hand with simple traditional tools or by simple machines. To obtain
the inner core, the outer layers, called peel, are removed. Especially some Calamus species possess a highly
silicified epidermis, which is taken off in different ways (deglazing), whereby the silica layer snaps off in
flakes. The shaped components are sanded, scraping is required to remove the burn marks of blowtorch,
which is used by the villagers to soften the respective portion of a stem for bending. Bending at processing
plants can also cause damage, when the necessary facilities are missing, such as steam chambers to soften
the stems.

Rattan processing is done at various levels of competence and intensity: as a cottage-type, at small and
medium-sized factories and at larger companies.
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8. Some Technological Constraints
8.1 Structural properties

The processing and utilization of the rattans are determined to a great extent by the structural composition
of the stem, which exhibits considerable differences along the stem length and between species.

A major constraint consists in the limited utilization of the many rattan species. Out of a total of about 600
species only about 50 are said to be utilized commercially. In the Philippines, 12 out of 68 belong to this
category (Tesoro, 1988). IPGRI and INBAR (1998) list 21 Calamus species in order of their priority using
as criteria cane size, commercial potential and use for rural industries. This selection relates partly to the
quantities available, partly to unsuitable dimensions, and partly to inferior properties for processing and
utilization.

Anatomical investigations have explored the structural details and changes within the stem from base to
top, as well as the differences between species and genera. In addition, the characteristics of commercial
species versus non-commercial ones have been analysed and considered for quality improvement (Bhat,
1992a and 1992b; Bhat et al., 1990 and 1993; Abd. Latif and Siti Noralakmam, 1993; Liese, 1994; Renuka
et al., 1987; Weiner, 1992; Weiner and Liese, 1988, 1990, 1991, 1992 and 1993; Weiner ef al., 1996).

From our previous work some examples are presented of factors which influence processing and
utilization,

A cross-sectional view of a rattan stem reveals its principal architecture, consisting of two zones — the
periphery with epidermis and cortex; and the central cylinder with vascular bundles with fibrous sheaths
embedded in thin-walled parenchymatous ground tissue. The outer part, the epidermis, is often heavily
encrusted with amorphous silica, which hinders processing and is therefore removed. The silica content
varies considerably among species (0.9-2.7%). For specific products, such as ropes, binds and splits,
species with low silica content should be selected. Skin colour is an important criterion, thus Calamus
caesius 1s desirable for high-valued products because of its yellowish-cream colour with good lustre, but
the anatomical base for such appearance is still unknown. The fibre sheath surrounding the phloem and
metaxylem vessel(s) consists of thick-walled fibres with a polylamellate wall structure. Fibre length varies
between 0.9 and 2.9 mm with an average of 1.3-1.8 mm. Density varies between. 0.3 and 0.6 g/ cm®.

There is a definite structural pattern within the stem and between species. The general structures change not
only along the stem from the periphery to the centre of a given internode but also from the basal to the top
internodes: fibre percentage and fibre cell wall thickness decrease, whereas vessel diameter increases. This
increase with age is caused by a fibre wall thickening within the individual lamellae by secondary
processes, as well as by an additional deposition of further wall lamellae. Contrary to softwoods and
hardwoods, the fibres in rattans are still alive. The increase of wall thickness with age is more pronounced
in fibres than in parenchyma cells.

These structural changes result in a higher density at the lower stem parts, whereas the upper part exhibits a
higher moisture content and higher volumetric shrinkage. This appears to impart stiffness and determines
the breaking behaviour of rattan both within a stem and among the species. The early harvesting of
immature stems or the use of the upper portion leads to high shrinkage and warping. If the top portion of a
stem is integrated as furniture component, it may break more easily due to its smaller fibre walls, whereas
the base is stronger than the middle positions. On a species level Calamus metzianus may be mentioned; it
breaks easily due to its exceptional low fibre content, thinner-walled fibres and relatively wide xylem
vessels.
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Figure 2: A solitary cane growing in a degraded forest patch (Sastry)

In the general stem structure, there are distinct differences in the composition of the central part among the
13 genera and even among some species of one genus. Of special significance is the number of vessels and
phloem fields per vascular bundles, the type of ground parenchyma, fibre rows in the cortex and special
features, such as fibre sclereids (“yellow caps™), ducts, raphids (calcium oxalate) and SiO, particles in small
parenchyma cells, called stegmata. The differences in the anatomical make-up are so typical that a
dichotomic identification key has been developed for all 13 genera on the basis of 284 species investigated.
This diversification between genera is of practical value especially for the identification of processed
material and can be helpful in trade disputes.

The basic information on rattan anatomy obtained in recent years has been used in the study of 433 rattan

species to clarify if certain structural features are characteristic for a “commercial” cane since, of the total

of around 600 species, only a small portion is utilized. It became clearly evident that a commercial cane is

characterized by definite criteria such as:

» even distribution of vascular bundles over the stem, cross-sectional composition of about 20-25 percent
fibres, 45 percent conducting cells and 30-35 percent ground parenchyma;

s fibre caps of equal size, equal fibre length, walls with polylamellate structure;

» ground parenchyma of small cells with thick polylamellate walls.

Thus, anatomical features can help to predict physical and mechanical properties. Especially, vascular
bundle distribution and fibre dimensions, such as wall thickness, correlate with shear, compression parallel
to grain and static bending.

This characterization can serve to analyse also hitherto unused species regarding their processing potential.
Studies on anatomical properties of Papua New Guinea rattans have shown their market potential (Chung
and Chen, 1994). Sample investigations of the rattans of West Africa have shown that the three endemic
genera (Eremospatha, Laccosperma, Oncocalamus), with about 25 species, have the same basic structures
as the well-used Asian rattans. This indicates a possible usage of these rattan genera, which have so far not
been adequately processed for furniture (Weiner ez al., 1994). For Ghana, the five economic rattan species
have recently been differentiated on characteristic anatomical features (Oteng-Amoako and Ebanyenle,
2000).
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8.2 Further constraints

Major problems in rattan utilization relate to the availability of raw material, production technology,
financing and marketing. There are a large number of small rattan processors at the village level, who work
with very simple tools, old-fashioned designs and limited skills. Their market access is restricted by the

poor quality of their products, so that the value-added by the processing industry is rather low (Belcher,
1999).

In many reports and discussions, the availability of raw material, especially of the valued Calamus manan,
is defined as the most pressing problem for the furniture industry in the countries of origin, as well as in the
main European furniture producers, such as France, Germany, Italy and Great Britain. As the rattan ban has
affected the development of the furniture industry within non rattan-producing countries, other countries
such as Myanmar, Viet Nam, Lao DPR and Papua New Guinea have increased harvesting of canes of
varied quality. Furniture is now designed to require only smaller diameter poles. Factories cope by using
low-grade poles, often stained and to be coloured. A major rattan company in Germany with large furniture
factories in Java describes the shortfall, combined with the market price, as a decisive factor for further
production so that, for example, early grading is neglected to obtain all possible canes at a reasonable price.
For primary processing in the field, improved technologies for preservation and seasoning would reduce
losses and improve the quality of the canes. Often labour-intensive methods and simple low-cost
procedures are applied for peeling, splitting and bending. Technical improvements in the processing
industry could increase the value of the products and thus also raw material prices. In reports on the rattan
industry in Peninsular Malaysia with nearly 500 mills, the constraints of the industry and needs for further
research and development have been discussed (Abd. Latif and Salleh, 1994; Abd. Latif and Shukri, 1989;
Abd. Latif, 2000).

The shortage of rattan has also led to partial or even total replacement of rattan components for furniture by
other materials such as plastic. “Original imitation” rattan is on the market, which is colourful, more
economic in price and use with an attractive design.

9. Further needs and research expansion

In 1991, a study team headed by J.T. Williams on behalf of the International Fund for Agricultural

Research, submitted to the IDRC their report on Research needs for bamboo and rattan to the year 2000.

The general message in that report has hardly changed over the last decade, but certain developments have

become obvious. It is therefore of interest to cite the relevant points on rattan in this presentation in order to

realize some progress and to consider the areas where further activities are still needed. While a more

detailed exploration on the gaps in utilization research for rattan is given in the above-mentioned report, the

following priority needs were listed:

e Investigations on the properties of commercial and some neglected species are urgently required to
assess more readily the utilization potential of the current “non-commercial” species.

e Since rattan products are susceptible to biological deterioration, protection with environmentally
acceptable preservatives will widen the market.

= Improved processing technologies would lead to a greater diversity of products of better quality.

Of special importance is the development of better surface finishes for a pleasing visual appearance and
greater wear resistance.

Diversification of products according to species properties.

Methods of colouring rattan for furniture.

Development of panel and walling products.

Waste utilization studies.

Development of cost-effective designs appropriate to contemporary style..

Development of hand tools and hardware,

® @ © o W ©
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PRESENTATION OF INBAR’S PROGRAMME
ON RATTAN

LR. Hunter and Y. Lou

1. Introduction

INBAR is a networking organisation. It has a very small staff in its Beijing Headquarters. It works mainly
by providing seed money, partial finance or matching finance to enable activities in national programmes
that meet its strategic vision, to come to fruition. Thus it is very difficult to draw a boundary around what is
and what is not INBAR's programme. The difficulty is compounded by the fact that INBAR has assisted or
contributed to several of the activities to be described in these sessions and repetition is best avoided. What
we have chosen to do in this paper was therefore to extract several key aspects of the work we have
facilitated in order to inform later discussions. We have ordered the material along the lines of INBAR’s
programme activities, considering ecological, developmental and industrial implications in turn.

2. Background

After timber, rattan is the second most important source of export earnings from tropical forests accounting
for somewhere in the region of US$7,000 million annually. However, the way rattan moves in international
trade means that such an estimate is only approximate and needs to be under-pinned by better and more
thoroughly researched trade data. One of INBAR’s ongoing research projects addresses just this.

Figure 1: Value of world exports of wood products
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Moreover, we need to keep this figure in perspective. As Figure 1 shows (drawn from European Forest
Institute Trade databases and published on the World Forests and Society website
[http://www.metla.fi/wfse/]), trade in rattan is a rather trivial portion of world trade in forest products and
only reaches 30% of wood exports from the Asia-Pacific region alone (Figure 2).
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Figure 2: Wood exports from the Asia-Pacific Region
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3. Rattan as a Plant

The distribution of rattan species around the world is relatively well described (See Table 1 taken from an
Internet paper by T.C.H. Sunderland [htip://www.africanrattanresearch.fsnet.co.uk]). INBAR assisted the work
of the Africa Rattan Research Programme and so can perhaps, lay claim to part of this output. Flora exists
for much of the distribution. However Sunderland is of the opinion that “despite the commercial
importance of rattan, basic knowledge of the resource is somewhat limited and the flora of Africa and much
of Southeast Asia and Malaysia remains poorly known”. Sunderland is correct to observe, “This knowledge
is essential in order to undertake meaningful inventories of commercially important taxa and to be able to
assess the silvicultural potential of each species, based on sound ecological knowledge”.

Table 1. The rattan genera, number of species and their distribution

Genus Numb.er N Distribution
species
Calamus L. i ca. 370-400 Tropical Africa, India and Sri Lanka, China, south and east to
Fiji, Vanuatu and eastern Australia
Calospatha Becc. 1 ) Endemic to Peninsular Malaysia ] ]
CeratolobusBl. |6 Malay Peninsula, Sumatra, Borneo, Java ]
Daemonorops Bl. ca. 115 India and China to Western-most New Guinea )
*Eremospatha (Mann & | ca. 13 n Humid tropical Africa -
Wendl.) Wendl. ]
Korthalsia Bl. ca. 26 Indo-China and Burma to New Guinea
*Laccosperma (Mann & | ca. 6 Humid tropical Africa
Wendl.) Drude
Myrialepis Becc. 1 Indo-China, Thailand, Burma, Peninsular Malaysia and Sumatra
*Oncocalamus (Mann & | ca. 4 Humid tropical Africa
Wendl.) Mann & Wendl
Plectocomia Mart. ca. 16 Himalayas and south China to western Malaysia
Plectocomiopsis Becc. casd Thailand, Peninsular Malaysia, Borneo, Sumatra
Pogonotium J. Dranst. 3 Two species endemic to Borneo, one species in both Peninsular
Malaysia and Borneo
Retispatha J. Dransf. 1 ) Endemic to Borneo

Rattan does not occur in the new world, yet there are many potential sites for it there. In a recently
concluded experiment, INBAR introduced two rattan species to Cuba (Calamus tetradactylus and
Daemonorops), where they established and grew satisfactorily (if not at a particularly exciting rate — the
maximum height after four years being just over 2m).
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Approximately 90% of rattan used commercially comes from the wild. Rattan, in the wild, occupies a
position rather similar to ebony, greenheart or rose-wood. It is a relatively rare plant, preferentially sought
and extracted. As with other similar plants, the degree of extraction exceeds the local regenerative capacity
and resources as well as biodiversity are lost. Table 2 (drawn from T.C.H. Sunderland’s Internet paper)
summarises the situation for 20 commercial species and concludes that while three are threatened, for only
five can it be clearly said that they are not threatened. In another estimate (Claire Coote — NRI, pers.
comm.) it was thought that of the 200 plus species found in Malaysia over 98 are threatened or endangered.

Table 2. The major commercial species of rattan

Species

Distribution

Conservation status

Calamus caesius Bl.

Peninsular Malaysia, Sumatra, Borneo, Philippines
and Thailand. Also introduced to China and south
Pacific for planting

Unknown

Calamus egregius Burr,

Endemic to Hainan Island, China, but introduced
to southern China for cultivation

Unknown

Calamus exilis Griffith

Peninsular Malaysia and Sumatra

Not threatened

Calamus javensis Bl.

Widespread in Southeast Asia

Not threatened

Calamus manan Miq. Peninsula Malaysia and Sumatra Threatened
Calamus merrillii Becc. | Philippines Threatened
Calamus mindorensis Philippines Unknown
Becc.
Calamus optimus Becc. Borneo. Cultivated in Kalimantan Unknown
Calamus ornatus Bl. Thailand, Sumatra, Java, Borneo, Sulawesi, to the | Unknown
Philippines
Calamus ovoideus Western Sri Lanka Threatened
Thwaites ex Trimen
Calamus palustris Burma, southern China, to Malaysia and the Unknown
Griffith Andaman Islands B
Calamus pogonocanthus | Borneo Unknown
Becc. ex Winkler
Calamus scipionum Burma, Thailand, Peninsular Malaysia, Sumatra, | Unknown -
Loureiro Borneo to Palawan
Calamus simplicifolius Endemic to Hainan Istand, China, but introduced | Unknown
Wel to southern China for cultivation
Calamus subinermis Sabah, Sarawak, East Kalimamtan and Palawan Unknown
(eddl. ex Becc. ~
Calamus tetradactylus Southern China. Introduced to Malaysia Unknown i

Hance

Calamus trachycoleus
Becc.

South and Central Kalimantan. Introduced into
Malaysia for cultivation

Not threatened

Calamus tumidus Furtado | Peninsular Malaysia and Sumatra Unknown

Calamus wailong Pei & | Southern China Unknown

Chen -

Calamus zollingeri Bece. | Sulawesi and the Moluccas Unknown
Daemonorops Southern China Unknown
Jjenkinsiana (Griff.) Mart.

Daemonorops robusta Indonesia, Sulawesi and the Moluccas Unknown
Warb.

Daemonorops sabut Peninsular Malaysia and Borneo Unknown

Becc.

Eremospatha
macrocarpa (Mann &
Wendl.) Mann & Wendl.

Tropical Africa from Sierra Leone to Angola

Not threatened

Laccosperma
secundiflorum (P.
Beauv.) Mann & Wendl.

Tropical Africa from Sierra Leone to Angola

Not threatened
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Some of the main issues concerning rattan are accessibility of supplies, declining availability of secondary
quality large diameter species and the different ways in which countries have reacted to this. Most
producing countries have banned the export of poles and semi-processed rattan. This has led to the
development of local processing capacity and also to smuggling of rattan poles.

Inventory of rattan, as with any rare plant, is a very difficult matter. Not only is it difficult to adapt normal
forestry inventory methods to the estimation of infrequent plants, but the natural frequency is affected by
man’s activities, disturbing the estimate and requiring a further layer of stratification in the estimate.
Resource quantification needs to be improved. Nevertheless in recent years INBAR has published a report
that addresses these difficulties (Nur Supardi Md. Noor, Khali Aziz Hamzah, Wan Razali Mohd, 1998).

INBAR’s programme in this resource area has therefore concentrated on ways to improve the size of the
resource, in partnership with local peoples. For example, one of INBAR’s Transfer of Technology Models
(TOTEMS) describes the methods that are used by local communities in the Philippines to raise rattan
seedlings. Local people either collect fresh seed from the canes or they collect naturally fallen seed that has
germinated. Local knowledge of the phenology of the species is important to make this exercise efficient.
They prefer not to collect ungerminated fallen seed because experience has taught them that subsequent
germination is unpredictable and often low. Pre-germination treatment varies. Some have learnt that
heating the seeds in the seedbed by burning weeds on the surface speeds germination. Others utilise
orthodox seed scarification techniques. There is a market in recently germinated seedlings and also in more
mature seedlings. The work of raising the seedlings is simple, provided adequate knowledge is available,
profitable and can be fitted into other work. This TOTEM shows that, if a seed source is available, raising
seedlings need not be a serious constraint.

Since the natural resource is under considerable pressure, amplification of resources, by planting, is
essential. Another of INBAR’s TOTEMS relates Malaysian experience in rattan planting. The TOTEM
report stresses the importance of site selection. The mean annual temperature for rattan should be between
25 and 27 degrees centigrade. There should be over 2,000 mm of well-distributed rainfall and a high
relative humidity. Deep and/or alluvial soils are preferred but waterlogged or shallow soils should be
avoided. The report lists the 25 species that are considered potentially suitable in Malaysia.

Rattan seedlings of many of the commercial species do best in semi-shade. Thus logged-over forest and old
plantations (rubber, oil palm or failed tree plantations) are ideal locations. Most tree species provide good
support provided their lowest branches are not too high and provided they are strong enough. Inter-
cropping with rubber can be an attractive option for small-holders. However, there is interruption to rubber
tapping and sometimes a reduced rubber yield.

4. Rattan in Development

INBAR has analysed the market in two reports of production to consumption. In Java, which has a strong
manufacturing base, INBAR found that the country has benefited from the policy of the Indonesian
government which imposed prohibitive export taxes on raw and semi-finished rattan (Hariyatno
Dwiprabowo, Setiasih Irawanti, Rahayu Supriadi, B.D. Nasendi, 1998). It has emerged as the main
exporting region for finished rattan products. However, as Javanese forests are poor in rattan resources, this
has created the island to be dependent on other islands for raw material. The Javanese rattan sector is
important in terms of employment and cash income generation, and has made significant contributions to
the national economy. A study shows that Indonesian rattan sector (Boen M. Purnama, Hendro Prahasto,
B.D. Nasendi, 1998) is important because of two aspects: first, rattan plays a substantial role in the socio-
economics of Indonesia; second, as the world's topmost rattan producer, Indonesia's policies on the sector
have consequences that extend much beyond the country's border. Rattan is abundant in Indonesia, and
about 90% of the rattan utilized comes from Indonesian forests. Rattan is also planted in Kalimantan, which
is the first region in the world to establish commercial rattan plantations. It may, hence, seem paradoxical
that the plant’s utilization is yet to be optimized. To achieve optimum and sustainable utilization of rattan,
the involvement of government and other related institutions is essential, points out this case study on the
rattan sector of East and South Kalimantan. Efforts aimed at the development and improvement of rattan
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production-to-consumption system must involve financial and other types of incentives to the system
participants, technical assistance and technology transfer, and improvement of trading and marketing
practices.

INBAR has been funding a rattan project in Nepal since 1998 aiming at species identification and
development of conservation and management methods. According to a research report and evaluation,
after a new harvesting system — extraction of rattans at a five-year rotation basis were introduced and
demonstrated - it shows that one block at a time is a good management practice for rattan brakes. In terms
of the data from local communities, the yearly yield of harvested rattan has been doubled and the quality of
rattan canes was improved. As a result, yearly incomes for the local people from the same area have been
much raised.

INBAR has been active in a GTZ-financed development project in Hainan Island in China. The project has
the overall aim of protecting the remaining forest on the island and seeks to achieve this by, inter alia,
fostering alternative livelihoods. Hainan is one of the few parts of China that is warm enough for rattan.
China is also a major importer of rattan that is processed into furniture for further export. Thus INBAR is
assisting with the transfer of technology and with training to enable a rattan (and larger bamboo) industry
to develop in the forest margins.

5. Rattan as a Product

Rattan fabrication typically occurs in two stages — cane extraction and then final product fabrication. The
two stages are often conducted in different countries and the scale of activity differs. Rattan fabrication can
be undertaken by small craft industries and can significantly supplement local incomes. Finished products,
however, include composite furniture products, which tend to be combined in generalised categories in
world trade data and bedevil efforts to get a clean and clear picture of world trade in rattan-based products.

An Internet report of “Japanese Market News” [http://www.wtco.osakawtc.or.jp/market/item/rattan.html]
gives an interesting perspective on changes in and problems with the trade. “/n Japan, the traditional
distribution route going from importer to wholesaler, retailer then end user has been thrown into disarray
by the practice of buying directly by mail order or from supermarkets. Retail prices have also fallen, and
the scope for wholesalers, retailers and importers to step in is shrinking. Department stores have ceased
stocking rattan products. In addition, there are frequently complaints that rattan products is mouldy or
contains bugs, and as it is expensive to wipe mould off and storing due to its bulk, low unit prices and the
high cost of storage, trading in the products is now no longer a very attractive proposition. Following a
peak in the latter half of 1980, trade in rattan products has fallen off and looks most unlikely to improve in
the future. The number of companies that have dropped out of its trade and changed businesses or started
importing other products is now increasing, and the fact that the product itself is a seasonal one is
encouraging this trend.”

Difficulties with the supply chain; value/storage ratio and quality issues are all highlighted.

Many small-scale industries are involved in production of rattan products and they clearly need the best
information to be able to make high quality reliable products. For example the bending of rattan poles for
furniture in craft industry is often done by heating the side designated to be concave with a blowtorch. This
technique puts scorch or burn marks on the cane and reduces quality, strength and price. One of INBAR’s
TOTEMS describes a method developed in the Philippines for steam bending rattan whereby canes can be
bent to a minimum radius of three to four times their diameter. Thus design of the final item (e.g. furniture)
is important because the shaping cannot be forced beyond a certain point. To achieve high quality results,
the canes must themselves be of good quality and the moisture content around 18-20%. If drier the canes
need longer steaming; if wetter they need longer to set in the new shape. Steaming should be at 100°C for
just under 1 minute per millimeter cane diameter. The steamed pole is then clamped for 24 hours. The
steaming equipment may cost in the region of US$10,000 but the quality improvement allows a higher
proportion of export material.
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The market report from Japan referred to mould and bugs as problems. Another of INBAR’s TOTEMS
therefore describes the Malaysian practice of curing and preserving rattan in boiling diesel oil. The practice
is to immerse canes in diesel at between 60-150°C for 10 to 30 minutes. Excess diesel is scrubbed off and
the canes dried. This process does to some extent prevent mould and insect attacks. The boiling tanks to
carry out this operation are relatively cheap (<USS 2,000). As the Japanese Market Report also
highlighted, it matters crucially what is made from rattan. The report referred to bulky, low value products,
which today, have difficulty finding shelf-space in supermarkets. Another of INBAR’s TOTEMS describes
the layout and organisation of a modern rattan furniture factory. The report gives informative photographs
of each stage of the process. While it is true, as the report contends, that rattan furniture should have no
problem when it comes to marketing as there are always markets for quality rattan furniture, locally or
abroad”, the Japanese Market Report reveals some worrying trends. The bulkiness of pre-fabricated rattan
furniture is a problem. The tendency for rattan furniture to be thought of as an outside or conservatory item
could be a problem in the longer term, if life-styles change. Tt is not yet part of INBAR’s programme to
work on design, but it should be.
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