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PREFACE

This report is an up-to-date collection of the research, findings and
recommendations resulting from the Project, Capacity building for the development of
a sustainable rattan sector in China based on plantation sources, supported by ITTO
and authored by ICBR, the Executing Agency of the Project, and collaborators. The
objective was to compile and synthesize the information available on the capacity
building of China’s rattan sector.

This report has benefitted from the significant inputs and collaboration of
numerous partners that comprised the different groups of people acknowledged
above. Although only the technical notes and research papers that had been
published in sci-tech journals and/or presented in relevant symposia/workshops were
collected, the findings and recommendations address data and information gaps and
needs, and provide valuable information for guiding the next steps in the process of
developing a sustainable rattan sector in China. ICBR believes that more valuable
papers can be anticipated with the continuing summing-up of the project work.

As an assembly of different contributions, the writing style of this report could not
fully follow the ITTO standard format for Project Technical Report. Nevertheless, this
report, and the projects many associated components, provides a wealth of
information about the approaches to capacity building in China'’s rattan sector. Report
appendices, which include technical reports generated by the project, are also

available at www.chinarattan.org.

Prof. Jiang Zehui
Project Director, PD 100/01 Rev. 3 (1)
& Director General, ICBR
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A REVIEW OF CURRENT RESEARCH AND DEVELOPMENT ON RATTAN

Y.F. LEE & HUANG SHINENG

Abstract: Current and recent research and development (R&D) in the rattan sector is discussed in this

paper. Emphasis is given to the East and South-east Asian regions. The priority areas of R&D in the
following fields are suggested: rattan biology, rattan cane production, cane processing and
manufacturing, production of edible shoots, socio-economic issues, institutional and policy
framework, and extension. The critical problem of lack of sustainability of rattan resource caused by
the depressed price of cane in the international market, particularly in East and South-east Asia, is
discussed in detail, and ways of overcoming this problem are proposed. This review complements
several reports on the status of the rattan sector has been prepared by experts in the recent past.
Key words: Rattan, research and development, review,

1. INTRODUCTION

Rattans are spiny climbing palms which belong to the subfamily Calamoideae and are found in the
tropical and subtropical forests of Asia, Africa, Australia and the Western Pacific. There are 13 genera
and 600 known species of rattan (Uhl & Dransfield 1987).

Rattan is the raw material for the cane furniture industry, and is also used widely in matting,
cordage, construction, basketry and thatching. In several parts of East and South-east Asia, several
species are cultivated for their edible shoots. Rattan provides sustainable income to some of the most
disadvantaged segments of people living in and on the fringes of forests. The global rattan industry is
worth over US$7 billion per annum (Sastry 2002). It has been estimated that 0.7 billion people in the
world use or are involved in the trade of rattan and rattan products (Sastry 2002).

This paper gives an overview of the current and recent research and development (R&D) in the
rattan sector, drawing on the experience that has been comprehensively documented in Dransfield efal,
(2002), and reviews reports published mainly from about 2000 onwards. From this review, gaps in
knowledge are identified. As the authors’ experiences are mainly restricted to East & South-east Asia,
the recommended strategies and priorities of research are generally applicable to this region, and may

not necessarily be valid in some cases to other parts of the world.

2. RECENT REVIEWS ON RATTAN R&D

Comprehensive reviews of the various aspects of R&D of rattan were prepared by the Expert
Consultation on Rattan Development held in Rome in 2000 (Dransfield et a/, 2002). The reports in the
proceedings of this consultation cover various aspects from the local, national, regional and global
perspectives and revolve around the following three main topics:

»  Biological Background & Rattan Resources

¢ Rattan Processing & Utilization

*  Socioeconomics & Institutional Framework
2.1 BIOLOGICAL BACKGROUND & RATTAN RESOURCES

Overviews of the biological background, past and present R&D on management of the rattan

resources are given in Dransfield (2002) and Sunderland and Dransfield (2002). These papers cover

the following aspects:
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History of rattan research

~ Rattan taxonomy and phylogeny

Ethnobiology

Ecology, including demographic studies
Genetic studies, including reproductive biology
Cane structure

Seed physiology

Inventory

Cultivation

Conservation

2.2 RATTAN PROCESSING & UTILIZATION

A comprehensive review of rattan processing and utilization has been prepared by Liese (2002).

This review covers the following:

Primary processing which includes deglazing, fumigation, bleaching, seasoning, oil curing
and grading
Secondary processing involving steaming, bending, peeling, splitting, sanding and finishing

Structural and anatomical properties of canes

According to Liese (2002), the following priority research needs for rattan processing and

utilization identified by Williams et al. (1991) were still valid:

Investigations on the properties of commercial and some neglected species in order to
facilitate assessment of the utilization potential of currently non commercial species
Means of protecting rattan products with environmentally acceptable preservatives, as rattan
is susceptible to biological deterioration

Improved processing technologies to produce a wide range of products of better quality -
especially the development of better surface finishes for enhanced visual appearance and
greater wear resistance

Diversification of products based on species properties

Methods of coloring and finishing for rattan for use in furniture making

Development of panel and walling products

Studies on waste utilization and waste reduction

Development of cost effective designs in keeping up with contemporary style

Development of hand tools and hardware

In addition, the problems of local shortage of raw material, obsolete technology, financing and

marketing were highlighted.

2.3 SOCIOECONOMICS & INSTITUTIONAL FRAMEWORK
Belcher (2002) has outlined the approach adopted by CIFOR (Center for International Forestry

Research) in the development of non-wood forest products such as rattan. He argued that the

understanding of the role, potential, and dynamics of such products in development is inadequate, and
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that in order to realize the potential of these products, studies are needed to help target investments.
The following analyses were suggested by him:

*  The types of forest products which are suited to meeting development and conservation
objectives

*  The conditions needed to facilitate this development and, conversely, the conditions which
are likely to lead to failure

»  The way the role and potential of forest products change with economic development

*  The role of policy in determining sustainable and equitable use of forest products

Such analyses would help the formulation of policy options and guidelines for governments and
development agencies that would in turn facilitate more effective investments in forest product
conservation and development.

The socio-economic and institutional framework of the rattan sector can be considered as a key
aspect of the production to consumption system. Viewed in this manner, problems which are not
technological (i.e., not related to rattan resource and utilization technology) in nature can be identified.
Belcher (2002) analyzed a case of rattan production to consumption system in Kalimantan, Indonesia,
and concluded that, even the rattan garden in Kalimantan that can technically be managed sustainably
can be seriously undermined by outside forces. Examples of such forces are:

*  Misguided policies: e.g., imposition export quota on “lampit/tatami” or rattan matting in
Indonesia resulting in the rattan “tatami” market in Japan being substituted by cheaper
bamboo “tatami” from China, and reduced demand for small diameter canes from Kalimantan;
progressively increased restrictions on export of raw and semi-processed canes from
Indonesia, though had the effect of encouraging the domestic processing industry, had a
strong depressing effect on raw material prices, at great cost to the people involved in raw
material extraction and cultivation.

*  More profitable land use such as oil palm or industrial wood plantation.

e Labour shortage due to other better employment opportunities.

As the price of the raw cane from Indonesia, the dominant rattan producing country in the world,

has remained low for almost a decade, the international cane price has been depressed especially in

the surrounding countries in South-east Asia.

2.4 SUMMARY OF EXPERT CONSULTATION ON RATTAN DEVELOPMENT

The key findings of the Expert Consultation on Rattan Development are summarized in Appendix
1 (Dransfield ef al. 2002). The consultation also identified the key actions to be initiated immediately for
enhancing sustainable supply of rattan.
2.5 OTHER REVIEWS

Earlier a Study Team was engaged by the International Development Research Centre (IDRC) of
Canada in 1991 and prepared a comprehensive report on the research needs (Williams ef a/. 1991).

The Regional Conference on Sustainable Development of Rattan in Asia was held in Manila, the
Philippines, in early 2004, and identified a list of research and development needs that could be

pursued through regional cooperation (Lapis ef a/ 2004, Appendix 2).
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3. REVIEW OF CURRENT R&D ON RATTAN

The literature on rattan research and development (R&D) is very extensive. The recent

comprehensive report on rattan R&D (Dransfield ef a/. 2002) contains state of the art reviews of the

research and development of the rattan sector throughout the world, and gives recommendations to

develop this important sector.
Recent and ongoing rattan related activities published since about 2000 are summarized under

the following main headings in Appendix 3.

L]

Rattan Biology

Rattan Cane Production

Cane Processing and Manufacturing
Production of Edible Shoots
Socio-economic Issues

Institutional & Policy Framework

Publicity & Extension

Based on the analyses in Appendix 3, we suggest the following research priorities. These

suggestions are best considered as being complementary to the priorities and urgent actions
documented in Dransfield ef a/. (2002) and Lapis et a/. (2004).

Studies on the rattan flora of Myanmar, Cambodia, Sulawesi, Maluku and New Guinea

DNA studies on rattans in established laboratories which have facilities‘ for this type of
research

Reproductive biology of the commercial species, particularly those in Africa

Development of a cost effective way of rattan inventory

Seed technology for the commercial species, particularly those in Africa

Development of practical methods to boost the early growth of rattan, i.e., to shorten the
rosette stage

Permanent sample plot in rattan stands to monitor the growth and yield to provide basic data
for sustainable management

Monitoring and control of pests and diseases in rattan stands

In intensively managed plantations which require a lot of inputs, studies on nutrient budget
and fertilizer application, use of appropriate support trees and canopy manipulation,
interaction between rattan and support trees, genetic improvement, and development of
appropriate harvesting techniques

Cane properties of planted rattan and lesser utilized species

Enhancement of quality and value of cane products

Environmentally friendly cane preservation methods to stop infestation by powder post
beetles and blue stain fungi

Economics of edible shoot production

Transfer of technology on the production of edible rattan shoots from Lao PDR, North eastern

Thailand & Taiwan China, to other parts of the world
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Efficient ways of extension
Socio-economic, policy and institutional constraints that have resulted in the low price of
canes which is a problem faced by all rattan harvesters and cultivators in Asia and possibly

other parts of the world

4. THE CRITICAL ISSUE: DEPLETION OF RATTAN RESOURCE

Among the various constraints faced by the rattan sector, we have identified the most critical

problem of lack of sustainability of rattan resource, which is caused by the depressed price of cane.

This problem exists throughout East and South-east Asia, and can be traced to the depressed rattan

collection and cultivation subsector in Indonesia, which supplies about 80 percent of the world’s rattan

raw materials (Sastry 2002). The reasons for the low price of raw canes in Kalimantan, one of the most

important rattan producing regions in Indonesia, are discussed Subsection 2.3.

4.1 JUSTIFICATIONS FOR SUSTAINABLE MANAGEMENT OF RATTAN RESOURCE

Despite the unfavorable conditions in Kalimantan which threaten many rattan gardens, Belcher

(2002) has identified the factors contributing to the resilience of rattan gardens, i.e., these systems:

Offer a valuable risk management tool in which the rattan is available as a long lived, low
maintenance source of savings/income. This is especially important in systems without other,
well developed risk management institutions (people do not have bank accounts, let alone
insurance policies).

Play an important "marker" function for property "ownership”. Within the traditional system,
rattan gardens are respected as a sign of occupation. Under the present circumstances, with
large scale state sanctioned land appropriation by oil palm, pulpwood plantations and mining
companies, rattan gardens have been used successfully to demonstrate ownership and claim
financial compensation from the company (however meagre).

Provide a source of cash income in areas where there are few other opportunities to earn
cash. For example, Yang et al. (2004) estimated that the income from rattan sales contributed
about 66% to the total income in the Nanchang village and provided more than 50% income
for nearly all of the 40 households.

Provide other valuable forest products and services as the rattan gardens function as
secondary forests, giving habitat for medicinal plants, ritual plants, and plants and animals
valued for food.

Retain important cultural values; rattan gardens represent important traditions and provide
links to ancestors (many rattan gardens have been inherited from fathers and grandfathers).

Live long, with little input required. Thus they have a high degree of inertia.

Other arguments for supporting rattan cultivation & sustainable management of rattan resource for

cane production are as follows (Belcher 2002):

The stresses placed on the system have been, for the most part, generated from outside, and
it seems that the system could be economically competitive if provided with a level playing
field.
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e There are also other benefits to be considered. The rattan garden system offers important
ecological benefits, in terms of biodiversity, forest cov;er; carbon sink and climate stabilization.
The financial value of the rattan makes a long fallow period of shifting cultivation feasible.
During the long fallow, the forest can regenerate and increasingly provide these ecblogical
services.

e The rattan cultivation system supports a valuable export industry, generating employment
and foreign exchange earnings.

Several policy options that could be pursued (Belcher 2002) to increase the price of raw canes and

sustain the rattan resource are as follows:

e  Reducing trade barriers that depress domestic raw material prices (including internal barriers,
such as the illegal fees charged to traders, and official export taxes).

e Assistance to the rattan sector to become more competitive. This could be achieved through
more efficient raw material production (through research and extension to improve the
cultivation system) and trade (especially through improved market information) and through
improved design, quality, efficiency and marketing of manufactured products.

e More careful land use planning to ensure that important rattan growing areas are not
converted to industrial estate crops (such as oil palm).

Other complementary measures are: strengthening the horizontal linkage of rattan gatherers and
cultivators so that they will have more bargaining power, and encouraging the manufacturers to
cultivate rattan to sustain the rattan industries; these measures have been put into practice in the
Philippines (Belcher 1999).

in places where rattan cultivation for the production of edible shoots is practised ( Calamus tenuis
in Lao PDR, C. viminalis in north eastern part of Thailand, and C. formosanus in Taiwan Island, China)
or potentially feasible (e.g., Guangdong, China), research, development and promotion of cultivation for
edible shoot production should be intensified. Belcher (1999) has identified two ‘main economic
differences of edible shoot production from cane production: short gestation and frequent harvesting;
and an open, competitive market with a large number of potential buyers willing to purchase in small
volumes. Combining edible shoot production with cane production is another approach which is being
tried out (e.g., in Southern China) to generate return from edible shoots at an early stage while waiting

for the canes to mature.

4.2 COMPARISON OF SUSTAINABLE RATTAN PRODUCTION WITH SUSTAINABLE FOREST

MANAGEMENT

Rattan management for cane production, with the associated support trees whether in natural
forests or plantations, is closer to natural forest management than monoculture of agricultural
plantations such as those of oil palm to which many rattan stands in South-east Asia have been

converted. In a recent study on sustainable (mainly natural) tropical forest management (SFM)

commissioned by the International Tropical Timber Organization, the following were concluded (ITTO -

2006):
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*  The most debilitating weakness in building the practice of sustainable forest management
(SFM) is the failure to develop an adequate and reliable system on a global scaie for funding
the additional costs involved in putting SFM into practice in the forest.

. For the various practices involved at the national level, alternative land uses turn out to be
more profitable. SFM will be more readily achievable if it is seen as a competitive land use.
This will be best achieved if prices for timber from natural tropical forests are strong and/or
the important services provided by such forests, such as water production, biodiversity
conservation and carbon storage, are paid for. The study recommended "that the
international forest related community accords number one priority to the development of a
system for ensuring that SFM is a financially remunerative land use".

The same conclusions can be drawn in the case of sustainable management of natural or planted

rattan stands. These conclusions are supported by Evans (2002) who has stated that:

“Low international cane prices are a key constraint to investment in either plantations or
sustainable wild harvesting. Many other deep rooted socio-economic constraints also combine to
make the prospects for large scale sustainable harvesting poor in Indo-China”.

Siebert (2002) has also argued “that managed harvesting of wild rattan and rattan cultivation will

likely require significant long term financial assistance, as well as technical and marketing support, and
that private, state and international support for rattan management and cultivation can be justified as

compensation for the public benefits provided by natural forests and diverse agro ecosystems”.

5. CONCLUSIONS

This paper discusses the current and recent research on the rattan sector at the global level.
Important areas of research, which can enhance the contribution of the rattan sector, are identified.
The analyses given in preceding sections demonstrate that rattan is a non-wood forest product which is
important economically, ecologically and socially, justifying the continuing support to the rattan sector,
even in countries and regions where financially more attractive land uses than sustainable rattan

management and cultivation exist.
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APPENDIX 1
Key findings of the Expert Consultation on Rattan Development in Rome, December, 2000
(Dransfield ef a/. 2002)

Some 10 percent of the world’s approxirﬁately 600 species of rattans 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.

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 income. Rattan collection complemented agriculture in terms of seasonal labour
and as a source of capital for agricultural inputs.

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.

Taxonomic knowledge on species was patchy and available information conflicting. Likewise
patchy was the knowledge of biological aspects, e.g. pollination and gene flow. 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 areas 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.

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.

Significant advances had been made in the understanding of growing rattan as a plantation
crop. Although community based or smaltholder rattan gardens could be profitable in some

situations, the profitability of industrial scale plantations in Asia was currently uncertain, as
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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.

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;
"llegal" harvesting; poor market information; fack 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 consultation also identified the following key actions for enhancing sustainable supply of

rattan.

1. RESOURCES

Intensifying ex situ 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.

2. PRrRobuCTS

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.

3. POLICIES AND INSTITUTIONAL SUPPORT

Raising awareness 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 favorable harvesting and marketing

arrangements;
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* 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.
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APPENDIX 2 POTENTIAL AREAS OF COOPERATION IN RATTAN R&D IN AsIA

The Regional Conference on Sustainable Developmeht of Rattan in Asia held on 2-23 January
2004 in Manila, the Philippines, identified the following list of research and development needs that
could be pursued through regional cooperation (Aida B. Lapis et al. 2004).
ITTO Tropical Forest Update 14/4 (2004) P.12-13

1. RESOURCE INVENTORY
1.1 TAXONOMY

1.2 EXTENT OF NATURAL STAND/PLANTATION
a) Field guides
b) An expert to guide the preparation and validate the contents of the field guides
c) A standard rattan inventory design (standard ASEAN inventory)
d) Establish a practice to conduct inventory before restocking especially in logged over areas

) ASEAN checklist
2. NURSERY ACTIVITIES
2.1 PROPAGATION
2.2 SEEDLING CARE AND MAINTENANCE

a) Further develop the technology using chemical induction to break the phase of rosette stage
that may hasten growth of rattan

b) Establish research and development for rattan orchard where male and female individuals will
be identified through molecular techniques using isozyme and DNA analysis

c) Conduct a study on developing the regeneration system: (1) for natural stand - the seed
rattan method regeneration system to sustain production; and (2) for plantation -
clustering/solitary system in time with rotation of support trees

d) Study proven germination techniques on lesser uéed species

e) Study potential/lesser used species (anatomical, physiological, chemical analysis)
3. PLANTATION ESTABLISHMENT
3.1 SITE REQUIREMENT
3.2 SITE PREPARATION
3.3 OUTPLANTING
3.4 MAINTENANCE AND PROTECTION
a) Study eco physiological site characterization, including light and water, with a program to test

intercropping with rattan

b) Document a comparative analysis of Intercropping rattan with other tree species versus rattan
as the primary crop

c) Assess the silvicultural requirements (to link production with utilization) of potentially

commercial but underutilized rattan species
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d) Undertake ex situ conservation to establish germplasm and seedbanks; this includes setting
up rules and policies similar to biodiversity guidelines

e). Study harvesting cycle/economic rotation, intensity of other rattan species

f)  Analyze demand versus annual allowable cut to determine sustainable levels of resource
supply and demand

g) Develop a planting technology for edible shoots and cane

HARVESTING SYSTEM AND GRADING STANDARDS

a) Develop a technology for waste reduction during harvesting and alternative uses of rattan
waste products in forest, cane production

b) Develop appropriate tool for harvesting small and large diameter canes

c) Develop and adopt an ASEAN grading standard

d) Study the best season/timing of harvest to reduce susceptibility to insect destruction or
staining

POST HARVEST ACTIVITIES

a) Conduct a comparative study on preservation practices used by other ASEAN countries

b)  Apply existing technology; training on kiln drying for rattan

c) Improve product design based on market demands for rattan

d)  Share technology on mechanized weaving

e) Develop improved bleaching technologies that are environmentally friendly

f)  Develop new preservation technologies at depot

SOCIOECONOMIC ASPECTS

a) Study socioeconomic aspects of rattan (includes financial analysis, indigenous knowledge
system, gender roles), computation of its contribution to carbon sequestration

b)  Study consumption patterns and market preferences

c) Review the market chain to determine what is economically viable for farmers

STRENGTHEN ASEAN COLLABORATION THROUGH A NETWORK
a) Establish a national herbarium with a rattan section in each country
b) Establish an ASEAN database
) Establish a seedbank and germplasm
d) Establish an ASEAN certification system and fair trade practices
)  Establish an ASEAN rattan network that would discuss and share policies that constrain,
complement or support implementation of rattan projects (e.g. transboundary issues)
f)  Coordinate, compile documents for sharing; e.g. dissemination of information through

electronic bulletin using the website of the Forest Research Institute of Malaysia

TRAINING NEEDS FOR RATTAN PRODUCTION

a) Training on seed production, seed germination and plantation establishment at the
community/village level

b) Training on rattan taxonomy

c) Training on rattan inventory

International Workshop on Sustainable Development of the Global Rattan Sector ~22~




d) Training on rattan harvesting
9. TRAINING NEEDS FOR RATTAN PROCESSING AND UTILIZATION
a) Training on the application of post harvest technology

b) Training on processing technologies
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APPENDIX 3 SUMMARY OF RECENT REPORTS ON RATTAN R&D AND DISCUSSION ON RESEARCH PRIORITIES

FIELD & AREA OF

NOTES ON RESEARCH

classification &

taxonomy

RESEARCH SUMMARY OF RECENT STUDIES PRIORITIES
1. RATTAN BloLoGY
1.1 Rattan In recent years, new species of rattans continued to be discovered (e.g. Henderson 2005, The rattan flora of

Sunderland 2002 & 2003; Baker & Dransfield 2004; Baker ef al. 2003, Dransfield 2000; Evans & Tran
2001). A field guide to the Rattans of Lao People’s Democratic Republic covering all 51 species
known from Lao PDR and nearby areas has been prepared by Evans et a/, (2001).

Guo & Wei (2005) demonstrated variation in the morphology of leaf epidermis among Calamus
species from China. Pollen morphology of 15 Calamus species from China and the significance of
pollen traits in the classification at the genus were reported by Guo ef al. (2004). Wang et a/. (2005)
described the chromosome morphology of four Calamus species (C. gracilis; 2n=2x=26=16m+10sm
for C. nambariensis var. yingjiangensis; n=2x=26=14m+12sm for C. platyacanthus,
2n=2x=26=14m+12sm for C. nambariensis var. alpinus), and deduced phylogenetic relationship

based on the arm ratio.

Myanmar, Cambodia,
Sulawesi, Maluku and New
Guinea remains poorly known
(Dransfield 2002), and should
be given high priority in rattan
taxonomic research at the

global level.

1.2 Molecular

biology

Genomic DNA extraction and Random Amplification of Polymorphic DNA (RAPD) protocols for
rattans were developed with Calamus simplicifolius and Daemonorops margaritae (=D. jenkinsiana?)
(Li et al. 2004). Yang et al. (2005a) generated 500 base pairs of male specific DNA fragment in thé
dioecious Calamus simplicifolius.

Sudarmonowati (2003) used isozyme markers for identifying desirable traits in Calamus manan.
Morphological and isozyme variation in Calamus manan was reported by Sudarmonowati ef a/.
(2004).

Very few DNA studies
have been carried out on
rattan. Such studies should be
pursued in established
laboratories which have
facilities for this type of

research.
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APPENDIX 3 CONT'D

FIELD & AREA OF

NOTES ON RESEARCH

the phenological behaviour of Calamus nagbettaiin Bangalore under garden conditions (Lakshmana
& Raj 2002).

Hapaxanthy and pleonanthy in African rattans have been described by Sunderland (2001). No
obvious flowering and fruiting phenological pattern has been observed in African rattans (Sunderland
2002).

An account of the Papuasian species of Calamus (Arecaceae) with paired fruit was given by
Dransfield & Baker (2003).

RESEARCH SUMMARY OF RECENT STUDIES PRIORITIES
1.3 Reproductive Kumar & Ramaswamy (2004) reported the phenology of Calamus spp. in Karnataka and The reproductive biology
biology microsporogenesis in Calamus (Kumar & Ramaswamy 2003). A study was undertaken to determine | of many commercial rattan

species has been elucidated.
More detailed studies in this
area may be needed if
breeding programmes is

carried out.

1.4 Other aspects Indira & Renuka (2002) reported the occurrence of albinos in Calamus hookerianus. Li ef al.
of rattan biology (2004a) compared the rate of photosynthesis of albino and normal seedlings of Calamus
nambariensis var. xishuangbanensis, and found that the rate of the former to be only about 20% of
the latter.

Root morphology and development in Calamus thwaitesiiand C. rotang in Kerala were reported
by Jayasree et al. (2003, 2004a & 2004b).

The ecology of the fire loving Indochinese rattan Calamus acanthophyllus was reported by
Evans and Sengdala (2001).

Vesse! dimensions in rattan stems were studied by Fisher ef a/. (2002), while the stem vascular

architecture in Calamus was reported by Tomlinson ef al. (2001).

International Workshop on Sustainable Development of the Global Rattan Sector ~25~




APPENDIX 3 CONT'D

FIELD & AREA OF
RESEARCH

SUMMARY OF RECENT STUDIES

NOTES ON RESEARCH
PRIORITIES

2. CANE

PRODUCTION

2.1 Resource
assessment &

inventory

Evans and Viengkham (2001) reported a study on the inventory design for rattan in Lao PDR.
They concluded that for a resource of moderate value such as rattan cane, very prolonged or costly
surveys are unlikely to be economically justified.

In several parts of the world, assessment of rattan resource has been reported. For example, the
distribution and natural habitats of Calamus spp. in Karnataka, India, were studied by Kumar &
Ramaswamy (2004); in West Nigeria a survey of rattan resource was reported by Lucas and Dahunsi
(2004),

The rattan resource in
many parts of the world has
not been inventoried, due
largely to the high cost of
accurate assessment. A cost
effective way of rattan ,
inventory should ideally be

developed.

2.2 Sustainable

management

Harada et a/. (2005) recommended intensive cultivation of rattan as a strategy to achieve the
coexistence of local communities with Gunung Halimun National Park, Java, Indonesia.

Siebert has carried out studies on the sustainability of rattan resource and the associated forest
ecosystem, particularly Calamus zollingeriwhich is in high demand (Siebert 2000, 2001, 20044,
2004b).

Paudel & Chowdhary (2005) reported a case of improvement of rattan management in the Terai
region of Nepal; with the improved management (including controlling exploitation, harvesting only

mature stems and protection of habitats), the income of the local community increased up to 30 times.

Sustainable management
of the rattan resource has
generally not been achieved in
many parts of the world; this is

discussed in Section 4.
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FIELD & AREA OF
RESEARCH

SUMMARY OF RECENT STUDIES

NOTES ON RESEARCH
PRIORITIES

2.3 Tissue culture

Regeneration of plantlets through organogenesis from callus cultures in Calamus tenuis was
described by Sett et al. (2002), and in Calamus flage/lum was reported by Maitreyee & Rupnarayan
(1999). Somatic embryogenesis of Calamus manan, Calamus merrillii and Calamus subinermis has
been observed by Goh ef a/. (2001a, 2001b).

Selection of /n vitro buds of Calamus simplicifolius and Calamus egregius for elongation and
rooting was reported by Liu ef a/. (2000). Buds of different lengths were significantly different in

elongation and rooting capacity.

Tissue culture studies are
justified when there is a
demand for quality clonal
planting materials. The
demand seems to be weak at

present.

2.4 Seed
technology

Preliminary studies on desiccation and storage of Calamus tenuis seed (Maitreyee & Sanjay
2001) showed that the reduction in viability of rattan seeds started below 13% moisture content of the
whole seed and 16% of the embryo. Viability was completely lost when the seed and embryo
moisture content was below 11 and 10%, respectively. No loss in seed viability was observed after a
year if stored over water at room temperature.

Elucidation of the biochemical changes during desiccation of Calamus rotang and Calamus
thwaitesii revealed that hydrolysis of carbohydrates, degradation of proteins and accumulation of
phenolic substances in the seed during desiccation can contribute to the death of the seed during
desiccation (Girija & Srinivaéan, 1999).

Seed germination research on African rattans has been carried out (Oteng Amoako & Obiri
Darko 2002).

The techniques for
processing seeds of most
commercial rattan species in
Asia are well known; however,
for the commercial species in
Africa, there is a need for
improvement of the
techniques if there are plans to

intensify planting of rattan.

2.5 Vegetative

propagation

Bi and Kouakou (2004b) reported successful vegetative propagation Laccosperma leave and L.

secundifiorum using sucker and rhizome.
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2.6 Early growth of

seedlings

Manjunatha ef al. (2005) demonstrated it is possible to boost the growth of Calamus thwaitesi
and C. nagbettal seedlings by applying gibberellic acid at 200 and 300 ppm concentrations. This
result can potentially be used to shorten the rosette phase of rattan growth. Salleh (2002) has also
argued that techniques should be developed to reduce the period of the rosette stage of rattan.

A method of raising seedlings of Calamus viminalis and their performance after out planting were
reported in Bangladesh (Siddiqi ef a/. 1998).

Practical methods to
boost the early growth of
rattan, i.e., to shorten the
rosette stage, need to be-

developed.

2.7 Growth & vield

studies

Renuka ef a/. (2004) reported the growth performance of several commercially important rattan
species (Calamus baratangensis, C. pseudotenuis, C. caesius, C. gamblei, C. andamanicus, C.
karnatakensis and Daemonorops kurzianus) at the age of 8 years at two sites in  Kerala, India. A
study was undertaken to determine the growth increments of Calamus nagbettal, raised under garden
conditions in Bangalore (Lakshmana & Raj 2002). The growth of Calamus fenuis, C. viminalis and
Daemonorops jenkinsiana raised in semi evergreen/deciduous forests of Bangladesh was reported
by Siddiqi efa/. (2000).

Permanent sample plots
need to be established in
rattan stands to monitor the
growth and yield to provide
basic data for sustainable

management.

2.8 Pests &

diseases

Several species of hesperids, Gangara thyrsis, Erionota hiraca, Quedara monteithi, Salanoemia
sala, and Zela sp. were observed in Calamus manan planted under rubber trees (Steiner &
Aminuddin 2001).

Although the level of
infestation has been low,
pests and diseases should be
constantly monitored in rattan

stands.
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2.9 Intensively
managed
plantation and
genetic

improvement

In the ongoing Project on “Capacity Building for the Development of a Sustainable Rattan Sector
in China Based on Plantation Sources” funded by the International Tropical Timber Organization and
implemented by the International Center for Bamboo and Rattan (ICBR), the following studies are in
progress (ICBR 2006, unpublished report):

~  Fertilizer application trial for cane production

—  Tree canopy adjustment trial

—  Family test of Daemonorops margaritae (=D. jenkinsiana?), Calamus simplicifolius and C.
nambariensis var. xishuangbannaensis

—  Effects of age and interval of harvesting for cane production

From 1994 to 1998, a research project on rattan conservation, genetic improvement and
silviculture was carried out the Forest Research Institute Malaysia, the Forestry Research Centre of
Sabah (Malaysia), Innoprise Corporation Sdn. Bhd. (Sabah, Malaysia), CIRAD Foret (France) and the
Royal Botanic Gardens, Kew (UK). Some of the findings of this project were reported in Bacilieri and
Appanah (1999). Many of the long term studies undertaken in the project are being continued. For
example, in Sabah, the provenance cum progeny trial on Calamus subinermis reported by Lee (1 999)

is still being maintained and monitored.

In intensively managed
plantations which require a lot
of inputs, studies with the
objective to maximize
production are justified.
Examples of such studies are:
nutrient budget and fertilizer
trial, use of appropriate
support trees and canopy
manipulation, interaction
between rattan and support
trees, genetic improvement,
and development of
appropriate harvesting

techniques.

3. CANE
PROCESSING AND

MANUFACTURING
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3.1 Properties of

canes

Chowdhury (2004) reported the physical and mechanical properties of Daemonorops jenkinsiana
from Bangladesh. The silica content in 9 rattan species ( Calarmus merrillii, C. ornatus, C. manan, C.
scipionum, C. ornatus var. philjppinensis, C. caesius, C. trachycoleus, C. javensis and Daemonorops
robusta) was studied by Abasolo ef al, (2001).

Basic density and strength properties of cultivated Calamus manan cane of age ranging from 7
to 24 years were reported (Wahab et a/, 2004). Razali (2001) investigated the variation of mechanical
and fibre properties of cultivated Calamus scipionum and Daemonorops angustifolia. Fibre diameter,
percentage of fibre area, frequency and size of vascular bundle decreased with age in planted
Calamus scipionum (Roszaini 2000).

From the study on the microfibril angle of the fibres of Calamus merrillii cane, Abasolo ef al.
(2000) concluded that the influence of microfibril angle on the properties of rattan cane is similar to its

influence on the properties of wood.

The cane properties of
many planted rattan remain
unknown; little information on
cane properties of lesser

utilized species is available.
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3.2 Utilization &

manufacturing

Harvesting, processing and utilization of rattan in West Nigeria were reported by Lucas &
Dahunsi, (2004a). The physical and mechanical properties of three western Nigerian rattan species
were found to be adequate for use as reinforcement in lowly stressed concrete elements (Lucas &
Dahunsi, 2004b).

The influence of heat and loading time on the mechanical properties of Calamus merrilliiwas
studied by Abasolo et al. (2002a). Abasolo et al. (2005, 2002b) investigated thermal softening of
palasan (Calamus merrillij) canes

Stable briquettes were produced from strands of rattan (mixture of Laccosperma secundifiorum
and Eremospatha macrocarpa) mixed with cassava starch paste (Olorunnisola, 2004)

Assessment of the resistance of rattan against blue stain was carried out by Supriadi ef a/.
(2002)

The moisture content distribution model of Calamus manan in Aek Nauli, north Sumatera was
described by Achmad & Waluyo (2000).

The strength and stiffness properties of joints in rattan furniture in Malaysia were studied recently
(Wan Tarmeze, 2001). The status of rattan based small scale cottage industries in urban and semi

urban area of Chittagong, Bangladesh, was reported by Danesh Miah & Lutfor Rahman (2002).

There is a need to
intensify research and
extension on the
enhancement of quality and
value of cane products in

many parts of the world. -

3.3 Preservation

Jasni et a/. (2001) found bubuy rattan (Plectocomia elongata) treated with tannin extracted from
the bark of Acacia mangium trees at 4% or higher concentration, caused 100% mortality in powder
post beetles and increased its durability significantly. Preservative treatment of Daemonorops
Jjenkinsiana with borax and boric acid by soaking method was reported to be successful (Younus
1999).

Environmentally friendly
preservation methods are
needed to stop infestation by
powder post beetles and blue

stain fungi.
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4. PRODUCTION OF
EDIBLE SHOOTS

Cultivation of Calamus tenuis for edible shoot production was reported in Lao PDR (Sengdala &
Evans 1999). Processing and packaging of edible shoots of C. viminalis in Thailand are well
documented (Anon. 2002).

In the ongoing ITTO funded Project on “Capacity Building for the Development of a Sustainable
Rattan Sector in China Based on Plantation Sources”, the following studies on shoot production are in
progress (ICBR 2006, unpublished report):

—  Fertilization trial

— lrrigation trial

—  Spacing trial

- Transformation of rattan plantations from canes production into shoots production

—  Dual purpose management of rattan plantations for shoot and cane production
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5. SOCIO-ECONOMIC
ISSUES

Vantomme (2003) reviewed available data on trade in rattan products and found that reported
quantities remained within approximately the same levels from 1995 to 2001 and there was no
indication of an imbalance between supply and demand or decreasing global cane supply. He found
that Indonesia had become the main exporter of cane and China the world's biggest importer.
Shortages in the supply of cane may in some cases be caused by dwindling resources of rattan in the
forests, but in the economically successfully performing countries of ~ South-east Asia, a shortage of
cane is often more due to the fact that rural people are gradually less interested in rattan harvesting
as other and better options to sustain their livelihoods become available.

Yang et al. (2005b) performed an economic analysis of intercropping Calamus simplicifolius with
Gmelina arborea, and showed more economic gain in mixed planting than in pure G. arborea.

Yang et al. (2004) described a case study on the socio-economic benefit of rattan in Nanchang
village, Hainan, China. They estimated that the income from rattan sales contributed about 66% to
the total income in the village and provided more than 50% income for nearly all of the 40
households.

A study of the rattan production to consumption system in the district of Abidjan (South Cote
d'lvoire) to determine the commercial channels and evaluate the economic benefit of rattan
exploitation for each group of stakeholders involved was conducted by Bi & Kouakou (2004b).

Paudel (1999) described the use of rattan (including Calamus tenuis and Calamus
acanthospathus) in religious rites of the Tharus, Nepal; such practices contributed to the preservation

and conservation of these rattan species.

Socio-economic issues‘
are site specific and must be
addressed at the local level.
The low price of canes is a
problem (discussed in Section
4) faced by all rattan
harvesters and cultivators in

Asia.
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6. INSTITUTIONAL &
PoLicy
FRAMEWORK

Hunter et al. (2003) described how the land tenure issue was tackled by granting government
issued licenses to manage and utilize the rattan resources from a finite patch of secondary forest to

individual farming families in Hainan Island, China.

institutional and policy
framework at the local,
regional and national levels
need to be set up carefully.
The rattan policy of Indonesia,
with its dominance in the world
rattan market, has a profound
effect on the global rattan

sector.

7. PuBLIC
AWARENESS &
EXTENSION

Rattan glossary and Compendium glossary has been compiled (Johnson & Sunderland, 2004).

In the ongoing ITTO funded Project on “Capacity Building for the Development of a Sustainable
Rattan Sector in China Based on Plantation Sources”, the following demonstration plots have been
established (ICBR 2006, unpublished report):

*  Demonstration plot of intensively managed rattan plantations for shoots production were
established with Daemonorops margaritae (=D. jenkinsiana ?), Calamus simplicifolius and C,
nambariensis var. xishuangbannaensis in Dongguan Longxiang Forest Farm

* InPingguo County, Guangxi Zhuang Autonomous Region, a 2 ha plantation of
Daemonorops margaritae (=D. Jenkinsiana?) has been established to demonstrate management of

rattan plantations for the dual purpose of production of edible shoots and canes

Efficient ways of creating
awareness and technology

transfer need to be devised.
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in China Based on Plantation Sources”

BACKGROUND

The International Tropical Timber Organization (ITTO) funded project, “Capacity building for
the development of a sustainable rattan sector in China based on plantation sources,”
proposed an activity under the expected Output 1 to organize study tours to Malaysia,
Indonesia and Thailand in the first calendar year (August 2003 - July 2004) of the project.
However, as China was hit by SARS in 2003 and early 2004, and later on the relevant
institutions and people we proposed to visit had no time to help us organize the planned tours
before January 2005, this activity had to be postponed again and again until June 26, 2005

when the first tour to Thailand was made possible.

One of the most important demonstrations of the project is to develop techniques for
cultivation and management of rattan plantations for edible shoots production as China has
put a high priority on developing edible rattan shoots market. A major development problem
of edible rattan plantation management in China is the lack of techniques for cultivation and
management of edible rattan plantations, while Thailand’s 10 years efforts towards
sustainable management of edible rattan plantations have earned recognition from reputable
international forestry organizations. It is anticipated that with the proposed study tour to
Thailand, this project will better benefit the local Chinese people in improving their knowledge

of and techniques for using rattan shoots for producing foodstuffs in China.
ORGANIZATION OF THE STUDY TOUR

The study tour was proposed to comprise of seven project staff members, including project
staff members from the Executing Agency and three collaborating institutions. However, since
Ms. Li Lan, the Project Financial Officer, and Dr. Wang Ge, a project team member from the

Executing Agency, and two project members from Guangzhou site were not available during

-




the planned visit period, the visiting group only consisted of three project staff members. They
are: Dr. Huang Shineng, the Assistant Project Director from the Research Institute of Tropical
Forestry, and Mr. Guo Wenfu and Mr. Feng Changlin from the Experimental Center of

Tropical Forestry, the Chinese Academy of Forestry.

The organization of this Study Tour has lasted for about a year. Thanks to the kind help of Mr.
Smit Boonsermsuk of the Royal Forrest Department of the Kingdom of Thailand, we finally

made our study tour possible in June 2005.
OBJECTIVES OF THE STUFY TOUR

As one of the planned project activity, this Study Tour was to 1) familiarize the project staff
members with different aspects of rattan plantation management for edible shoots production
in Thailand, and 2) develop direct contact between forestry sectors, especially the rattan

subsectors in China and Thailand.
ACTIVITIES AND OUTPUTS OF THE STUDY TOUR

4.1  Summary of the visiting program

Date Venue Event
June 26 [ ChinafThailand The team left China for Thailand,
stayed overnight at the Fortune Hotel
in Bangkok
June 27 | Royal Forest Department and 1. Met with ITTO funded project staff
National Park, Wildlife and Plant members and attended an
Conservation Department, Bangkok information exchange meeting at

the National Park, Wildlife and
Plant Conservation Department;
Dr. Huang Shineng gave the
participants of the meeting a brief
introduction to the ITTO PD 100/01
Rev. 3 (1), and Mr. Smit
Boonsermsuk made a presentation
on the ITTO PD 24/00 Rev. 1 ()
during the meeting;

2. Further detailed the visiting
program with Mr. Smit

Boonsermsuk at the Royal Forest

Department




Date

Event

June 28

Venue
Muang District, Sakon Nakhon
Province, Thailand.

1.

Visited the Non-wood Forest
Products Research Experimental
Station of the Royal Forest
Department, exchanged
information on the two ITTO
funded project being carried out in
Thailand and in China;

Visited the rattan research and
demonstration plots and edible
rattan plantations belonging to the

villagers

June 29

‘Angthong Province and Ayutthaya

Province

Visited raw rattan material
processing factory and rattan
production company at Angthong
Province;

Visited Bang Sai Art and Crait
Centre in Ayutthaya Province

June 30

Krabi and Trang Provinces

b)

c)

d)

Visited demonstration plot of rattan
plantations for cane production
under the ITTO funded project in
Krabi;

Visited a rattan nursery at the Khao
Bantad Rattan Research Station,
Royal Forest Department in Trung
Province;

Moved to Songkhla Province and
stayed overnight at Songkhla

July 1

Songkhla Province and Bangkok

Visited rattan demonstration plot
and nursery at Songkhla Forest
Experimental Station;

Visited rattan plantation (Calamus
manan) in natural forest at Tone
Nga Chang Wildlife Sanctuary;

Back to Bangkok in the afternoon




July 2 Bangkok Free day.

July 3 Ratchaburi Province Visited Baan Kumphangsaen in
Jombung District in Ratchaburi
Province, a successful community on
furniture and weaving production

supported by ITTO project

July 4 Thailand/China Got back to China

The above program of field visits, meetings and presentations resulted in a very successful
series of exchanges of information and the establishment of contacts between China and
Thailand. The following section presented some technical observations and comments that

we made during our Study Tour.

4.2  Findings from the Study Tours (in Terms of Technical Aspects)

4.2.1 General implementation of the ITTO PD 24/00 Rev. 1(l), “Promotion of sustainable

utilization of rattan from plantations in Thailand”

The ITTO PD 24/00 Rev. 1(l), “Promotion of sustainable utilization of rattan from plantations
in Thailand,” was jointly implemented by the Forest Management and Forest Products
Research Office, Royal Forest Department, and Silviculture Research and Botany Section,
National Park, Wildlife and Plant Conservation Department of Thailand. During the
information exchange meeting held in the morning of June 27, 2005, we learnt from the
keynote speech made by Mr. Thanee Viriyarattanaporn, Director of Forest Management and
Forest Products Research Office of the Royal Forest Department and a PowerPoint
presentation by Mr. Smit Boonsermsuk that the project had been successfully implemented,
and remained only three days of its duration. The project was in the concluding stage when
we visited, and the completion report and some technical reports in English were edited. The
project leader promised that they will send us those technical reports when they are

completed.

Dr. Huang Shineng informed the meeting participants that the ITTO PD 100/01 Rev. 3 (I} is
going to organize a regional workshop on sustainable development of rattan sector in Asia in
Beiji\ng, China in October 2005 and would be able to fund two participants from Thailand to
attend the workshop, after a brief introduction to the ITTO PD 100/01 Rev. 3(l). The Thai

ITTO project staff members expressed their interests in participating at the workshop.

4.2.2 Cultivation of rattan plantations for edible shoots production




Thailand has traditionally used rattan shoots as daily diet and rattan shoot has now become
more popular dishes in the North and Northeast parts. Small scale research on cultivation and
management of edible rattan plantations was started in 1991-92 with the financial support
from the Royal Forest Department. Systemic research and demonstration on edible rattan
plantation management was started in 2001 when the ITTO PD 24/00 Rev. 1(1}, “Promotion of
sustainable utilization of rattan from plantatiohs in Thailand,” was funded by ITTO. With the
ITTO’s financial support, foresters in Thailand further developed techniques for producing
canned rattan shoots, and tried to sell them in the super market. However, the sales of
canned rattan shoots was not successful as people like consuming fresh shoots instead of

canned or preserved shoots.

Studies on cultivation of edible rattans were mainly conducted in Sakon Nakhon Province.
Three species, namely Calamus viminalis, C. tenuis and C. Siamensis had been tested (see
Box 1), but only one species, Calamus viminalis, shows the potential for further development

for edible shoots production and widely accepted and consumed by local people.

Box 1. Three edible rattan species tested in Sakon Nakhon Province, Northeast Thailand.

i

Calamus viminalis Calamus tenuis Calamus siamensis

The optimum spacing for establishing plantations of C. viminalis for shoots production is 3 m
X 1.5 m. Normally 6-month-old seedlings are used for outplanting. Shoots can be harvested
10 -12 months after planting (see Box 2). A clear cut is applied to edible rattan plantations at
ages of 6-8 years old, when the productivity appears rapid decreasing. The clear cut practice

generally results in a higher productivity compared with the previous generation.




Box 2. Calamus viminalis starts producing tasty shoots 8 months after planting.

Harvesting of shoots Processing... Taste good....

Cultivation of rattan plantations for edible shoots production is limited to the northern and
northeastern regions of Thailand. This is because people in other places don't like to eat
rattan shoots. We had not got the exact data of areas of edible rattan plantation during our
visit. But we were told that plus some plantations managed for other purposes such as
ecosystem protection and production of value-added forest products, the area of rattan
plantations in the northern and northeastern regions accounts for about half of the total area

of rattan plantations in Thailand.

4.2.3 Cultivation of rattan plantations for genetic conservation and/or seed production

Thailand started to cultivate rattan plantations for

Box 3. Planting of rattans for genetic
conservation is popular in Thailand.

genetic conservation and/or seed production in
1960s. These plantations are sometimes used
for silvicultural research. The species planted
are mostly local ones, such as Calamus
longisetus, C. latifolius, C. palustris, C.
peregrinus and C. rudentum. The Khao Bantad
Rattan Research Station in Nayong District of

Trung Province has the biggest number of rattan

species planted in Thailand (see Box 3).




4.2.4 Cultivation of rattan plantations for cane production

Compared with the area of rattan plantations for

Box 4. Calamus manan produces high
quality canes, but its seeds are in

|

genetic conservation, seed production and edible ;
\

|

serious shortage of supply. |
|

|

|

shoots production, the area of rattan plantations for
cane production in Thailand is very small
Cultivation of rattan plantations for cane production

seems not to be a major production activity in

§ Thailand, like China, because the quality of cane of

most of local species is poor, and the seeds of

introduced, high quality cane producing species

are in short supply (see Box 4). Thailand's efforts

to establish rattan plantations for seed production

seem to be a good model from which China can learn a lot.
4.2.5 Rattan cane processing and production of rattan based products

In Thailand, rattan canes are mostly imported from Indonesia, Malaysia, Myanmar and Laos.
The imported canes are usually transported to rattan raw material factories for sorting and
grading. After sorting and grading, some of canes are bundled and packed into jute sack and
sold to exporters for direct exportation, some are used to produce wickers and cores (see Box
5) and sold to manufacturers for production of furniture, handcrafts and semi-finished

products, the later is usually sold to the exporters for exportation to other countries.

Box 5. Rattan canes processing in a rattan raw material factory.

Sorting and grading®©  Wickers & cores producing ® ... Resources wasting @

It seems that rattan furniture and handicrafts making is not a vital industry in Thailand

because of the lack of skillful workers and/or artisans. The Government of Thailand is




conducting a series of national training courses on rattan furniture and handicrafts making,

but the number of young people who want to take this kind of training is very few. The

successful community on rattan furniture and weaving production in Jombung District in

Ratchaburi Province we visited is only in its early days of development and can only produce

products that are suitable for selling in local markets. Development of human resources in the

industry is, as we see, a major concern and challenge of the development of rattan sector in

Thailand.

OBSERVATIONS AND CONCLUDING REMARKS

There are a number of observations that were made during the visit as presented within the

text. Among them the most important are:

5.1
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5.3

5.4

Rattan has played an important role in Thailand’s national economy. Production of rattan
products, especially edible shoots, has generated employment and subsisting income
for people, particularly for those who live in rural areas in the northern and northeastern

regions of Thailand.

Cultivation of edible rattans features the current development of rattan sector in
Thailand. We were told by Thai farmers in Muang District of Sakon Nakhon Province
that planting of edible rattans is more profitable than management of fruit gardens and-in
the local dicker market one rattan shoot can exchange one kilogram of rice. Interestingly,
under the initiative of the Royalty, Thailand in 1997 embarked a program of producing
food from rattan, turning this species into a food bank, probably the first of its kind in the

world.

Management of rattan plantations for genetic conservation and seed production is
popular in Thailand. This practice can be seen as a far-sight measure that the
Government of Thailand adopts to solve the problem of declining resource base of
rattans. Like Thailand, China is encountering a similar problem in the development of
rattan sector. The Thai experience is worth learning and cultivation of rattan plantations
for genetic conservation and seed production should be a major concern of the rattan

sector of China.

Rattan canes processing and production of value-added rattan products are somewhat
less developed in Thailand due to the lack of skillful workers and/or artisans. There exist
opportunities for Thailand and China to cooperate in the training of workers and/or

artisans.




5.5 In conclusion, we would say that direct linkages between the rattan subsectors of
Thailand and China have been established. We hope that the forestry authorities of the
two countries can further explore more possibilities for the rattan research and

development workers to develop future cooperation in rattan R&D in the two countries.
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BACKGROUND

The International Tropical Timber Organization (ITTO) funded project, “Capacity building for
the development of a sustainable rattan sector in China based on plantation sources,”
proposed an activity under the expected Output 1 to organize study tours to Malaysia,
Indonesia and Thailand in the first calendar year (August 2003 - July 2004) of the project.
However, as China was hit by SARS in 2003 and early 2004, and later on the relevant
institutions and people we proposed to visit had no time to help us organize the planned tours
before January 2005, this activity had to be postponed until June 26, 2005 when the first tour

to Thailand was made possible.

Among the rattan growing countries, Malaysia is the first country to establish large-scale
commercial rattan plantations of the commercially important species in SE Asia, since 1980 in
Sabah. It has the largest area of commercial rattan plantations, especially of the plantations
of Calamus manan which is considered by many to be the best large-diameter cane,
established under natural forests and rubber plantations in Sabah and Sarawak as well as in
Peninsular Malaysia. Those rattan plantations have paid an important role in the supply of
raw materials for the development of rattan industry in Malaysia. The study tour to Malaysia
will help the project staff improve their knowledge of cultivation and management of
large-scale rattan plantations. The proposed areas/organization of visit will include: Forest
Research Centre of Sabah, Sabah Foundation (Innoprise Corporation Sendiran Berhad), and

the Forest Research Institute of Malaysia.
ORGANIZATION OF THE STUDY TOUR

The study tour was proposed to comprise of five project staff members, including project staff

members from ICBR and the Chinese Academy of Forestry. However, since Ms. Li Lan, the




Project Financial Officer, and Dr. Sun Qixiang, Director of the PMO, were not available during
the planned visit period, the visiting group only consisted of three project staff members. They
are: Dr. Huang Shineng, the Assistant Project Director, Ms. Zhao Xia and Dr. Yang Jinchang

from the Research Institute of Tropical Forestry (RITF) of the Chinese Academy of Forestry.

The organization of this Study Tour has lasted for about half a year. Thanks to the kind help of
Dr. Lee Ying Fah, Head of Forest Research Center of Sabah, Malaysia, we finally made our

study tour possible in May 2006.
OBJECTIVES OF THE STUFY TOUR

As one of the planned project activity, this Study Tour was to 1) familiarize the project staff
members with different aspects of large-scale rattan plantation management in Malaysia, and
2) develop direct contact between forestry sectors, especially the rattan subsectors in China

and in Malaysia.
ACTIVITIES AND OUTPUTS OF THE STUDY TOUR

4.1 Summary of the visiting program

Date Venue Event

May 21 China/Malaysia The team left China for Sabah, stayed overnight
at the Tyng Garden Hotel in Sandakan, Sabah

May 22 Sandakan, Sabah 1. Visited a provenance cum progeny trial of
Calamus subinermis and some species
elimination trials of rattans under a natural
(secondary) forest in Kolapis Experimental
Station of Forest Research Center, Forest
Department of Sabah.

2. Visited a spacing trial of Calamus subinermis
under Acacia mangium plantation in Segaliud
Lokan Experimental Station of Forest
Research Center (FRC), Forest Department
of Sabah.

May 23 Sandakan, Sabah 1. Visited the library of Forest Research Center,
Forest Department of Sabah discussing with
the library staff about the information

exchange in rattan research and

development.




Date Vénue Event

May 23 Sandakan, Sabah 2. Visited Sepilok Orangutan Rehabilitation
Center where there is one of the well
protected natural rain forests in Sabah.

3. Visited the mangroves in the Labuk Bay and

the Proboscis Monkey Sanctuary.

May 24 Sandakan/Kota Kinabalu/ | 1. Left for Kota Kinabalu in the morning;

- Kuala Lumpur 2. Visited University Malaysia Sabah (UMS),
met with some professionals working on
tropical forestry and rattan research as well;
exchanged information on tropical forest
research and development at UMS and RITF.

3. Visited a rattan canes processing and
furniture making factory in Kota Kinabalu.

4. Left for Kuala Lumpur.

May 25 Kuala Lumpur 1. Visited the Forest Research Institute of
Malaysia (FRIM);

2. Tookpartina colloquium organized by FRIM,
Dr. Raja Barizan Rajia Sulaiman made a
presentation on rattan resources and
management in Malaysia and Dr. Mohd
Tamizi Mustafa made a presentation on rattan

industry in Peninsular Malaysia.

May 26 Kuala Lumpur Free day
May 27 2 | Kuala Lumpur/ The team left for Guangzhou, China
Guangzhou

The above program of field visits, meetings and presentations resulted in a very successful
series of exchanges of information and the establishment of contacts between China and
Malaysia. The following section presented some technical observations and comments that

we made during our Study Tour.

4.2  Findings from the Study Tour (in Terms of Technical Aspects)

4.2.1 Rattan resources and management in Sabah and Peninsular Malaysia

Sabah and Peninsular Malaysia were two of the major rattan producing areas in Malaysia,
and had ever the biggest area of rattan plantation in the world, However, it is said that the low

price of rattan canes in the world market resulted from the price competition from Indonesia

3




had led rattan growers in Sabah to clear up rattan plantations to plant oil paim trees, which
generate more incomes and have a shorter investment cycle. This has furthered the rapid
decrease in stock of wild rattans. Also, it has led the government to change its policy to
support the establishment of oil palm plantations or cultivation of other cash crops. Rattan

experts in Malaysia now have difficulties getting financial support from the government.
4.2.2 Provenance trials of rattan species

Malaysia is fortunate to be endowed with plenty of wild rattans from its tropical rainforest.
However, little has been done in the species elimination trials and improvement studies. Up to

date, only one provenance cum progeny test has been carried out for Calamus subinermis.

Box 1. Team members visited the provenance cum progeny test for Calamus subinermis

e X2 R T AT &

This test has not been assessed for quite a long time due to the lack of financial support.
4.2.3 Tree plantations intercropped with rattan species

Rattans planted for cane production need supporting trees. Hence intercropping becomes a
common practice in rattan plantation management. The supporting trees used in Malaysia are

mainly pines, rubber trees and acacias. In Sabah, we found that intercropping trials are

usually associated with other trials such as spacing trials, provenance trials and progeny tests.

However, assessment of those trials has been stopped for a long time, again due to the lack




of financial support.

Box 2. A spacing trial of C. subinermis under Acacia mangium in Sabah.

4.2.4 Processing and Manufacturing of Rattan in Sabah and Peninsular Malaysia

About 20 rattan species are used commercially in Malaysia. Most of the rattan processing
mills in Malaysia are either individually or family operated with people having a very basic
educational background. As such, they have poor accounting practices, inappropriate factory
layouts and antiquated production techniques that result in low productivity levels and poor
workmanship. Their activities are usually limited due to a lack of capital and difficulty in
obtaining credit and bank loans. These difficulties prevent them from expanding and acquiring

a permanent business site.

According to a survey by FRIM experts, processing and manufacturing of rattan seems to be
a downfallen industry nowadays in Malaysia. The total rattan furniture exports have

decreases from US$29.5 million in 1994 to US$ 11.8 million in 2005
OBSERVATIONS AND CONCLUDING REMARKS

There are a number of observations that were made during the visit as presented within the

text. Among them the most important are:
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5.1
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5.3

Malaysia is rich in rattan resources in terms of species diversity. Rattan once played an
important role in Malaysia’s national economy. Production of rattan products, especially
furniture, has generated employment and subsisting income for people, particularly for

those who live in rural areas in Sabah and Peninsular Malaysia.

\

Management of rattan plantations for cane production has become an insignificant
production practice in Malaysian forestry sector. Rattan furniture accounted for about
6.3 % share of total furniture export in 1994, however in 2005 the share of rattan

furniture export decreases to about 0.65 %.

Although direct linkages between the rattan subsectors of Malaysia and China have
been established, we are not sure if opportunity for cooperation in rattan R&D in the two
countries could be explored as rattan research and development have not listed as a

priority research and development activity in Malaysia for years..
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Study Tour Report on Rattan Sector in Indonesia
Li Rongsheng
Abstract: This paper deals with the opinions the author holds after conducting a study tour on the rattan sector
in Indonesia. The opinions are described as following: (1) Indonesia is rich in rattan resources, and the capacity.
to produce canes is overwhelming; (2) Planting rattan at the density of natural occurrence and the sediment in
rivers serve as fertilizer; (3) Implementing policy to conserve natural resources and promote rattan cultivation;
(4) The effect of solely depending on rattan as development means is not as good as it was thought; (5) Rattan

products is one of souvenirs of Indonesia.
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Research of Aboveground Biomass Distribution of Bambusa pervariabilis

x Dendrocalamus latiflorus
Qiu Yinhe

Abstract: Research on biomass of Bambusa pervariabilis x Dendrocalamus latiflorus indicated that the mois-
ture content of bamboo culm and branch increased with age, while the leaf moisture content is constant. The
moisture content of branch is higher than that of culm and less than that of leaf in 1 -year-old and 2-year-old
bamboo, however, the branch moisture content is higher than culm and less than leaf in 3-year-old and 4-year-
old bamboo. This paper established the model of biomass and DBH and the further analysis indicated that
biomass of 2-year-old bamboo account for 47.0% of total aboveground biomass, which is significantly higher
than bamboo with other ages in forest, while there is no significant difference between 3-year-old and 4-year-old
bamboo. The biomass distribution order of bamboo parts is as follows: culm>branch>leaf, among which the
biomass of culm account for 72.9% of total aboveground biomass of bamboo forest.

Key Words: Bambusa pervariabilis x Dendrocalamus latiflorus; moisture content; biomass; distribution.
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Socio-economic benefit of rattan: a case study in Nanchang
village, Baoting county, Hainan province, P. R. China

J.C.YANG*, H.C. XU,G.T. YINand R. S. LI

The Research Institute of Tropical Forestry, The Chinese Academy. of Forestry,
Guangzhou 510520, P. R. China

Abstract—Rattans are climbing spiny plants that are regarded as an important kind of commercial
non-timber forest products. A case study of the socio-economic benefit on the role of rattan in life
was carried out in Nanchang village, Baoting county, Hainan province, P. R. China, to generate basic
information and to provide some references for the program of anti-poverty. The 40 households with
a total population of 217 all depend on agriculture. Each household owns forestland, varying in area
from 0.67 to 2.67 ha. Forestland provides monetary income from rattan canes and fruits. The yield
of rattan products fluctuates between years and households. On average, the income from rattan
sales contributed about 66% to the total income in the village and provided more than 50% income
for nearly all households during the three years of the study. It is believed that the development of
rattan planting and improvement on management technique, together with the conditional access to
the collection of rattan canes will not only increase the income of households but also help to alleviate
the poverty in Nanchang village. ‘

Key words: Socio-economic benefit; rattan; Nanchang village.

INTRODUCTION

Rattans are climbing palms under the subfamily Calamoideae of the family Pal-
mae [1]. As a kind of multipurpose plant found in the forests in tropical and south
subtropical regions,rattans are of great economic value and become an important
forest product only second to wood and bamboo [2]. Humans have used rattans for
livelihood and subsistence for many centuries throu ghout the documented history of
mankind [3]. So far, the great importance of rattan and its products to the thriving
domestic and international trade has been widely discussed [2-5], and the consider-
able contribution of the harvesting of rattan resource to rural area and cottage indus-
try has also been expounded [6-9]. In contrast, few efforts have been focused on

*To whom correspondence should addressed. E-mail: cnyjc@sohu.com
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quantitative estimates of the true economics/social value of rattan [3], let alone de-
tailed description of socio-cconomic benefit of rattan at village level. Therefore, it is
important to study the contribution of rattan to household income and village econ-
omy. Nanchang village is a small village in Baoting County, Hainan province, P. R.
China. Although the average income in the village was low due to the mountainous
area and poor education, as well as undeveloped industry, villagers possessed rich
experience in protecting the ecological habitat and collecting rattan products, and
managed to increase their income and maintain their livelihood by exploitation of
cane and fruits of rattan. In 2002, the provincial government initiated a program of
development of bamboo and rattan resources and established a rattan demonstration
base in Nanchang village in an attempt to support the poor and to increase the in-
come of villagers based on discussion and consultation with relevant experts {2, 10].
With the purpose of generating information on the socio-economic benefit of rattan
to household income and providing references for the program of development of
bamboo and rattan resources, a case study was carried out in Nanchang village in
2002.

STUDY AREA

Nanchang village is situated at 18°36’ North latitude and 109°30" East longitude,
belonging to Baoting County, Hainan province, P. R. China (Fig. 1). The topography
is undulating terrain with some patches of low land where people grow rice. The
elevation ranges from 550 m to 780 m. The area enjoys a tropical monsoon climate,
characterized by long sunshine period, plentiful heat, abundant rainfall and obvious
monsoon change. The frost-free period is 361 days with a sunshine duration of
1920 hours. The mean annual temperature is 24.5°C with the highest temperature

Sketch map of P.R.China

Note:
{---Baoting county 2---Nanchang village

Figure 1. Sketch map of P. R. China with Baoting county and Nanchang village.
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of 28.1°C in June and the lowest of 19.4°Cin J anuary, the mean annual precipitation
is 1760 mm, occurring mostly from April to October.

All of the villagers are of Miao nationality. They are all farmers and dependent
on agriculture. The villagers used to live in the remote mountains where they set up
their houses thatched with rattan foliage and supported with bamboo. Aided by the
provincial government in 1964, they moved into new brick houses and resettled
in what is now Nanchang village. Tap water has been installed in 2000 aided
by the township government. All households have been furnished with line and
electricity. There are no public toilet facilities but only some simple private toilets,
which together with excreta of livestock beside the house create a sanitation problem
in the village. A town-level road in front of the village, linking with Baoting
County, provides some convenience for the villagers. There is no health sub-centre,
post office or primary school in the village, but these infrastructural facilities are
available at Maogan township, 1 kilometre away from the village. There are daily
and weekly markets in the town.

METHODS

In December 2002, a face-to-face questionnaire survey was conducted with the
help of the director of Baoting County’s forestry buréau, two officers of Maogan
township and the head of Nanchang village. Prior to the questionnaire survey, a
structured questionnaire was compiled, covering a wide array of subjects related
to the number and age of people in the family, the area forestland, the source and
amount of the income etc. (in 1999, 2001 and 2002). In order to make a smooth
interview, the purpose of the survey was well explained and the full anonymity of
respondents was guaranteed. During the process, all households were surveyed and
heads of the household were interviewed with the help of the head of Nanchang
village who served as an interpreter to -overcome the barrier of communication
when necessary. All the observations and points raised by interviewees were
noted. Extensive interviews were also conducted and informal discussions were
held with older farmers to ascertain the past utilization history of rattan utilization.
In addition, the yield of canes and rattan fruits in 1999, 2001 and 2002 were
surveyed together with the price of these products.

RESULTS
Demography characteristics

In 2002 Nanchang village had 40 households and a total population of 217. The
male female sex ratio was 122:95. The number of people per household ranged
from 4 to 7, with most households having 5 to 6 people (Table 1). Distribution of
population in 2002 is shown in Fig. 2 according to age. Most people were 1244
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Table 1.
Composition of the households in 2002
Number of person per family 4 5 6 7
Number of families 6 16 13 5

Age

Figure 2. Distribution of population according to age in study area in 2002.
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Figure 3. Educational status of villagers in study area in 2002.

years old and the number of these people is about 2/3 of the total while the number
of the rest, including those younger than 11 and older than 60, only accounted for
about 1/3 of all people. According to the local saying that person not younger than
18 can be regarded as a labourer, more than 60% of the total population were to
agricultural labourers, so the work of collecting rattan canes and fruits can be done
without employing outside labour. However, unlike the labour forces, the level of
education level in the study area was quite low (Fig. 3). Most of villagers were
illiterate and only a few villagers were educated. It was remarkable that almost all
of those educated villagers were children.
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Table 2.
The area of different forestlands per household in Nanchang village

Collective land Private land

Area (ha) Number of families Area (ha) Number of families
0.40 2 0.67 12

0.67 13 0.80 3

0.80 15 _ 1.00 9

1.00 6 1.33 13

1.20 2 2.00 1

2.40 I 2.33 I

4.00 | 2.67 1

The type and area of forestland

There are two types of forestland in the village, one is collective and the other is
private. In 1994 the central provincial government announced an unprecedented
‘National Natural Forest Protection Program’ in an attempt to protect the environ-
ment [11, 12]. This ambitious program essentially bans any logging in natural for-
est. The collective forest belongs to natural forest, so any logging of woody plants
is forbidden since. However, the owner is still allowed to manage and collect non-
timber forest products such as rattans and medicine plants in collective forest land
in order to provide a source of income. In contrast, the owner of private forestland
gains full access to any forest products freely, including logging wood.

The area of private forestland was 43.7 ha, a bit higher than that of collective land
(36.3 ha). Each household owned two types of forestland, but most families had an
area of two types less than 1.5 ha both. The area of collective land per household
ranged from 0.4 to 4 ha, while that of private varied from 0.67 to 2.67 ha (Table 2).
The income level of each family was largely dependent on the size of forestland
holding, that is to say, the more land he owned, the higher income he gained. Land
was quite important to them because most of their income came from forestland.

The socio-economic benefit of rattan

According to the questionnaire survey, rattan has been used for various purposes
in Nanchang village. Rattan leaf is often used to cover the ceiling of shed; the
tender shoot of rattan is edible, being served as good vegetable in the season when
cane collection is done; the cane is an excellent material for chair-making, binding
and weaving; fruit was sometimes used for medical purpose. Therefore, rattan was
closely linked with their daily life.

The income generated from rattan could be divided into two parts, one from cane
and the other from rattan fruit. We were trying to collect the yield of both cane
and fruit in each household, but failed to do so because most families remembered
the income better than the yield of these products. Fortunately, the data of the
total yield of these products in the village in different years are available from the
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' Table 3.
Yield of rattan products in different years
Rattan product Year
1999 2001 2002
Rattan fruit (kg) 4000 24000 5000
Rattan cane (pole)* 61000 — —

*The length of each pole is 3.6 m.

160 T & Income from rattans . [l Total income
140
120
100 +

Income(1000 Yuan)

N b O @
O O O O QO
| } I '

Year

Figure 4. The income from rattan and its contribution to the total income.

forestry bureau of Baoting County (Table 3). The yield of rattan fruits and canes
was discontinuous and wavy. In 1999 and 2002 the yield of rattan fruits was only
4000 kg and 5000 kg, respectively. The highest production of rattan fruits was
recorded in 2001. Canes were only available in 1999. This fluctuation of production
of cane and rattan fruits can be explained from two aspects. On the one hand,
in 2000 villagers were not allowed to collect rattan fruits and canes by provincial
government because the government was worried about the sustainable utilization
of rattan products; since then, cane harvest has been banned but collection of rattan
fruits has been allowed. On the other hand, typhoons struck the village twice, in
1999 and 2002, respectively, which caused a dramatic decrease of the production of
rattan fruits.

Based on the yield of rattan products, the income sourced from rattans in different
years was calculated. It is shown in Fig. 4 that the income from rattans varied from
year to year. The income in 2001 was highest followed by in 1999 and in 2002.

Though there were some other sources of income besides rattan, the income from
it made great contribution to the total income (Fig. 4). The percentage of income
from rattan in the total income was at least 35%, even under the circumstance of
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A
Table 4,
Mean percentage of rattan income in the total income per household in 3 years

Percentage (%) 3140 41-50 51-60 61-70 71-80 81-90
Number of households 2 3 6 3] 13 5

typhoon attack, and it could reach up to 80% in normal years. On average, rattan
products contributed more than 60% to the total income of the village economy in
3 years, which indicates the great importance of rattan to the village.

At the household level, rattan also played an important role in family income
(Table 4). All households got benefit from rattan to varied extent. Generally, for
most households, more than half of the family income came from rattan.

CONCLUSIONS AND RECOMMENDATIONS

All households in Nanchang village had two types of forestland more or less, which
in return provided them with major source of income for sustenance. Although
other land use patterns were identified for a specific need, such as rice fields, the
direct income was almost completely from forestland. The income from rattan was
influenced by the forestland area to a large extent, indicating the real importance of
forestland to the local villagers. )

The income from rattan fluctuated from household to household and also varied
in different years, closely correlated with the yield of rattan products. As a whole,
most of villagers got more than half of their income from rattan that provided mean
value of about 66% of income share to total income in the village in 3 years, despite
the strike of a typhoon and the collection banning of rattan products, hence revealing
the obvious and prominent socio-economic benefit of rattan to the studied village.

Although rattan did contribute much to the village economy, the mean value of
rattan income per household was still low, thus leaving much to be improved. So far
the income from rattan was confined to only one species, Daemonorops Margaritae.
In fact, there are some excellent species, such as Calamus simplicifolius [13],
left unexploited due to low species richness. Therefore, it is advisable to expand
the planting of excellent species like C. simplicifolius by breeding. On the other
hand, it is recommended that local government should make efforts to enhance
the education level in the village and to enrich villagers’ indigenous knowledge
to improve the management technique [14] by organizing some training courses for
them after the rattan demonstration base has been established. Finally, the provincial
government had better give the villagers conditional access to collect the mature
canes to improve their income.
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Abstract; Rattan has gained much favor due to practical value and unique glamour, and
ployed an important role in the age-old culture history in China. This paper outlined geo-
graphic distribution and botanic classification as well as material characteristic of rattan,
specified the utilization level of rattan among nations and analysed the development of rattan

industry and trade in an attempt to propagate Chinese culture, to expand rattan industry and

its commerce,

Key words: rattan culture,utilization,industry,trade

ARERHSSTFRRB KT P, R %
VIR CH UL RO T L4, BN R
MERAFM FEWUETRFENEX.FE
ERH A AR EEZ —, & &R, Al
EETEXYHERST U MBS N 5F
—FZH.

RUHTEZENIRANEEZAMNNEE, 5
AMNAEZRRFAHER, SRR BABE HEAE
BE. P RSN TARNSRR T E ST
S RRAGTENTZHARMNMK BB 524
BEARIBARE Rt R, RAWK, £ %
HREBTMGNEHR RRENEREHE
FREEHRXTO,RERG LS EHEORL
RREHSZ » D JAHF O R K 2R 5 7 b R D 0 8 IR
305 0 SR JB T 2RI LIRS M 3R B R B

B HK.2004—~10—29
258 . BR+H XA
BIREERNEH

L 4
* 3]
Bi&”(PD 100/01 Rev. 3)

FEM AT AR IR 7 B B 8% 1 G0 [ B 22
BLAAHRES HET RN, UEFTTIARE
REEH—F A XM, FEEHERILR
T LARR 9 B4 692 8K, W 0 1 28 4F [R) AR R I ( IE 48
WETIBRRERCENENC R THEERENF A
SAEAMAA, R TRERMN YR
THENVIMERFEEZOBRBAXY,IE
KT EHNRERRAMHRBAKT. BOKAIL
aR—-5,

ML BRIV F ARG H AR RS 4
PEETERRR RE W RE S KRR, LA R
BRBYT %, B A 3 L UE TR B A0 R AL R R OK R,

1 BRMESSE
BREHYZENERBSRHE AMERTA

* R R T BE S W B AR 7 (2001BA506B04) ) ITTO B B “ 2 F A Tk P I o7 (6 5% 4 W o




% £ bupiiiwww.cqip.com

Ham BHRE EBE FRX. G HILRH 55

RAGHESREHMO N ELHY MEARE
Y., BARYNAEKRRESEMELES 21K
%, Zi)tlsﬁ*‘é‘_ﬂﬁﬁééflf‘é*lﬁﬁﬁi*m%hﬁl%
(rattan). WA Y12 b VF, R0 R 1B i 55 (ONd
World)ﬂ%ﬁﬁzﬁ%ﬂﬁ%ﬁ%ﬁ%%ﬁ:%
fﬂ%E%mﬂ»(Palmaé)fé‘ﬁﬂzﬂ(Calamoideae)
%’gﬁﬁ(calameae).%—‘;s%gzﬂ‘m%ﬁ%E\ﬁ
Em g Emy .

ERERRMAATHIEREHAY.EB
RRST,EREFREBMANTARABOET
FHREESEEN AR, AEEATHR LR, KR
FCTR 5 00 TUR BB ST, T AR B0 T AR 2Rl B0 R e R
W — AR ERTAILKRZEERK. BH
170 m Hic &,

SHROHE 13K, 4 600 /M, TENF
FUMBMEHE HTHI0BOHATFRELERS
FHEX,4 BROBTFHERFHR (P IBIXK
R&EH).

REESIM AREEERASGRIER
e, KBUZE 24°N LR 9 #4347 R T A 47 XU,
LAFLBEHEBEPLIHFRHILR, RANMH 3
B 40 Fh 21 A, A LR SBEM 23 1%,
mMTREREHBNEED A ERASKREGFN
HBEH,ERT 45 LAERS M= # RSN
MR LN RSN SE A A . RESA
FOFEEEEE(K)REE. H3IR25 M 6%
M AEAERAES RIS (RORTAERA
BHEHXE,.H 28 19 f 16 .

BRESEEXRMARNICEZRREHILE
MEAMTR, R BMRR. PR, M HEEH
AR L T AR, RO S IO B,
ZRIM WO R, DEENER. BRAT
K.AEBH.ZH.J RS EHBEEECEOU
RWiIL. LT IR R AT B AXMRE
K., #HRKIELKRBE=10CHEREN 7 000
CHZERHEMWN BERT HERYT EPERA
A AMSBER 6 MEBH /LA,

RIS META R TR AN ERE
FIARHI S ERMHREAAAEHB IR S, 5
REAM A R B SCR K VI L S AR AR AR
78, BEEREK 5 690 Bk /hm?, A B R FEWA S
A5 6 B, MU HE 1 450~2 380 #k/hm?,

REEEE R AN 4 000~6 000 ¢, T
WHSMEHANEAR . PSS R,

AEE.KEE A EEREEERIE. 7R
% 3 000~4 000 t, 7z g LUI/NRER . KRN £, 4
=g 7E 1 000~2 000 ¢, A RP=RSE£EHL> R
B 0% E, RS AREFEFRAHMP/NE
ST EEFMREC,

2 HWEANEFERHNER

EHEEEASNAYER RXRHHAK
ARBEFEFMEBRHEEAYER. YA
S P R R EESESPERTH
A% 5 (O SCAL L AT LA UL, R AL E B BB T
AMNEFEEBERE— A%,

2.1 HSWEXH

TR T YA, NS EFEETOREH
PR AT RN R EE S ERNERY K
H W, RS, RN BARBUKWAR
HRBKRETF AL XANAXER,

EEBAEN-—REENERER SARK
YRS W AR . FE R A LA AR R A TR
RN BEER, fASEEAET ZEREEN
49 SCHA L AT ZE 4K o R S B A, RSB SRR B AR
BE. ATFHRHREBESNEESRE MET.
BE.XAQRWH.BAER B AT HDE
£ S%E, EEED, LRSERE . HE.FH
AV RS AL BEUSTE AN . B
B RSAANEREEHET B HROA
S, BB AT SRR A A W B R RIERG B R .
W R e RESAS BT UARSE—R
£ 7 2 VR R 5 R RO A BB P SR ) T S LB K L B
#o T A 2 R TR A0 £ B4 36 5 P T 4808 908 RO 46 5 HHLBR
FEHEEE Y ER TRA:RELTRRAL. JL
THENEHNENBESTEAEROFA,
HARZE, Tk——%  HET LEEIUTIL
A .

2.1.1 AEAR

EREEED, ERRR AEXE. A
B TS EERRBERY. BOSH - RPN
BMEREES AT RS A, AEE
SFEpn i EECREZ AR B MR AL,
Prih A IR RS M E RN R AR
RO K H E R R R R B
EREE", DB EEHANAN EBRT HRX
AZEBEF2ES,

T 5 MR A P 4R ) SO0 SE R R B A 11




56 #OoF K o B OR

S 3R hup://www.cqvip.com

18

BAMMRRMR S ANART. GEBLKEA
BB EH RN E R, S AN TTF R,
R TERUA Wit T8 L BB WA BILA MR
ERABELZZ EFHL BRRBAOEEY
MERERAR T A TFEAESN, XATR
. TR T UM G BE 7 AT 38 L BT S L
ABHEARABHAEEBSNIR., BITHEE
B R AR R R ER , S B L
BEAEMAEAE. ERABFARENTIBK, —
BT ANGEBER 0B . RIS S B F A
M CERIEH R, EARNEXEST
B A LK, A TREIIHHR.

BEUR BRAUREURR, BERTT,
SETMATHANFESR, BENKYRER
W AT R B 00 R R B R, 47
ATHBREMEFHRAEEMIEEER, M
i 14 SR T 2 7 R B0 & R P 0 B I AR S B S
@,
2.1.2 £#7*1 R

EPEERETD, ELRHERTARRES
RIABEEBNEESS, TR EH 0. L
EREE EZHMT HSARETHEE, B
PR BB I, B — R B O 4% T 4T 4 T A9
T AR AE A 5 B0 2 [ B 15 3% 1 CHREOZ Bt T AL )
REABEBERAFREHD.ES, — BRIEMN
AWK FREE XA AT R E— LN, A
TR ES AT IR A AR OB, XS X
BE. Bk IReT A 71, ) R R
B 7R SR IT S RAER ET T R,
BMBE, AERART AN ERS R
T. BESYANSTE T AERSE, BL%
B 5 5 R AL W B — R4 B Y I
MBE M ERATFPEEREARA S ERES
HIE R, BB AT R T
HP AN, MR OREB AR TE, b,
BE ML R B A BIES,
2.1.3 AALX®

BPHERENE . “BE e, REFN
B CRHEATRACEBRKNGS, sHER
HAEAELER, NS SHE T FASE
22, FLA B AR P — AR 44T R O 2 e
BRI R AT B R, W M 2%
AT F RS B RERTNS KA. RV EE
R B — K

EREVEEDX, MENRE WS KT RE
BB EERRR TRAMERARR
BT EMITFX TR, 801 E 7 sk
BEMFE.ET 8 2RO BITRA
BRERE, SPEE. KEPHSTFSEER
e, IE R DT SR At A . T R K X AT BF I AR
BAER S ABRKFE . AHRRETZEYRKY
HH—B A 2 MK B, X
LE—BRADKEHRT. EBHLKPHE
EANEREMTPERANTERRBIT 6~8 1, A
JR B2 48T B4 AROHLAT 48 AR A9 B AT b TR RO 9T,
BEABER =TT AESRE BUERFTEE.
JUEF R, TR EESE AR SZENE
B B
2.1.4 BERHEA

RUBIX , EEAXBENPEKRXLS,
BAEUREFRER HETOMBRISCERS. A
THEABEELBRERER, ¥ AT ERK
B AR, BB AR 4 M B AR RS, R B R
BERERBRORERFRAE. SANFTREY
BHI3IM (DR HERBAEXENEREEL
BFEEE, (O8R5 HE2RERE, SERHRK
—BERERIAONG, BREKZ I “A-
neugiemei " M HEH Y RICR SH B R A
MEEFESHEROBEE . G/ HERIMB LR
RAR B REHERRY  —SERNEES
B R TR DA R IR A A R
RIGEWHHETFRERA.

R, FEEFEERRETNER.
RARTHRELEFNORRATE, R¥E R TFE
LHHHHR . ESERN, — LA RLHRE
TERMRER A RENRFRAHE. HEER
BRREMEORE FEHRE IEBTRER,®
WOWH I AKRRE, AMAMNIHREEER
SR A RCR L, R B IR B 4 Bt R R
“EMER”AMNEBRAXEROBGREEY
Pl .

2.1.5 ER®

HREFFHEHOEE TR
BriPHER IZ88, 0. MM BB PFERE A
THEMEFEERNRKN,

2.2 HESHEETAL

BHERUAAMBEAENESTARE
X EEY RS G EERNY R, TR




% iR hupi//www.cqip.com

wae M BHB REES FRX.F . WALRKE 57

EEE TR,
2.2.1 REEHRE

g b, BN ORI W AR,
FTE R AR B R RS K R R R
B R RS, R,
pa BB T LA R, B S UL H
RFBERTFUNS ENK ' BUBESARR
FR". K B LB NES BEK B TR
WY RN BT REE", SRR U ER
BHABE" EEAxUBERERTE" R
MK ETHEER K FFRAB NN EE,
EREZHAEBEAEER GRS - XRAHE
RE, ANAKS TR W RN L 0EREY
BRES.ES EREESFSERNTH EHRA
T 450 0 6 A GO R ER L B
2.2.2 I%R

BHIZRERTERRE DMK —R, &
WA R E RSO A R R E R PR 3R R
B BSTAENSE B IEEN . ANUATES
MBSy MR EEBEOEMR ER.MA
T B RS, BB K LR TR . ¥,
ATE RN 5 RS0 R T, R B ITERSR
S 1k ok B 55 B SR A B L BR AT A FR Y I 0 SR U
FEE, ERBMENERIRT FREL KT
BLESL . EELNTREEH AR
b AR L RRRT RO RAYENH,
KA BRAY . XBRAET R HX.
WO A s, XEMEN, XHRIINARE Y
BTHROBRAKY.

B 6] 25 A FID T 460 450 AT 490 400 4 10 25 R 3 4 2
B IMEY S AR T Y S BRSNS
BN S, ¥ RiF 2 R R TR 00 25 MK .
YT RS B S8 0 0 T I T O o0 T AR 60 T 4R 4
FMESERRELBACLRENITE. R
WMWK RRLARENLERERD ., ZRSH
RESATES0H AR EL. A% . REg
g AR %, EANRESHRANLAHRSY
AT R AL, RV T B W AR R AL
LA T M UEEYENRAT LS. ALt
MR BEATEEOREEREZAERS L
MEBE T ERNREIMEES,

B4 — LR R, AR R TR B
BE—RBEREMBEROTE R ENRELR
RHE. TESEPEEFSRERT FAEKFER,

SR LA RUE B R Y AR A R
FhAE AR TR KB E A
)R 7D SRS 046 6,00 BB 48 T 25 5 o B R
FRHZARS.
2.2.3 RIBE5R%

g o B {5 o3 AL b B BE S R AR A8 5 R 7]
S RREMRMORIE, BFBK R
15 4 7 Yeku 45 B , 25 3 UL R 4055 5K F
MATY, FERHEBEEE EAREHA B
T PRI A e 2 Lt IR, — AR R B R
TR R, RARTOZEMEN S TS S
Ao R A T A BT R B0 R TR B A B R
EFIFP . T E AT RIS K B RN
RAEAYRMNERZ T, KR T BEARK
WO T L EARMRBMHE. I — B R RE
BRI & DURRGRTS, R4

3 BrLSEGRBRSMEEMER

St ANEBRMSE BERRER
MERANED RENE=LERDBEERELN
5. EH# T .

3.1 MEMRER
B RENBEYFERBRERNIZE.E

ERXTFHEA MEABNERFEPEITREK

WES . HEAREF I TAMTEIRERASS,
WERERFTAEFHR EFEE, BE 150 F
BT, 7 %48 B R0 B B T A ks O “ R VR
HEASERRHERR RN AN ARE
BT . 2 BREUE LR BETF U
sk, REEENTTLARKERA RERH
SRR PR B R T RS R Tk,
T AT HAE FF MNP ARERT. HER
EHRBAERGEA L BEHERETT
Rt BB T A =R R E R A RS,
R ZE R R A R AR T AR BT
B 3 SR R Pl L T AR K R A B SRR
W AEEE G, 2 SR i Mok A R A R
FI1I5 HFAERRESFPRER LRIV

hEME T BHT 150 ZEMHRB, HA
R T YK R BT SR R R U —
B FEGE Ty L 4T, R ol 8 R T
SIE RIS RS E OB AR
CRE TR, A R 2 63
AR E LB, T EREE TR




4 F 3R hup/iwww.cquip.com

58 # oA K kB R H18 %

AP BRL.BESERNIL. ERSHIL.A
B, MBI RE  BHERSERNL. RE
BEAEGHERHACHENSTRER., EFLR
RICRENEEN, FBLRELETL. K. /h
N EHRR, 538 EPFLNERE.
KRR EFFREBL AT, SR E R
mAGHERBRPL BRLEREXRBEL BN
2EBRKNITBRILSE~ERZ — 3R
R EE.EHTBETE nHEHEFREE,
REELE 18158, HPLEBEIUEH#HT
ZEHATER RO ERBMTRR, BZIBK.
3.2 WFERMNRS S5

3.2 BEREE

EER BBAIZH IR EEROERD
W .REXSGRLEE HFEARE—. BH—
BMAHADNEZREREZXERAN L VT
ERM AL RLE .

REWME, ROYZSRER=4T ., TG 748
E EEARMARE SR, AXMEERMYEE,
PAMERBRN DRSS E =N, DY
WELE“—EFE/N\K  WBWK, +ARE,F
AR YN REBRBFORRE AAE. &
BHEFLH>-HADEIRDRERHEA PR
X.

REHRNER, BT H O ERFERN,
BTERANAETII ZENXES BRBEmME
. AN EZEHRBE  HEFEIIMETAADN
M, SM ARSI RENREALNFEAN, L%
DBHELRBMBAER, AHTHEIMK M 8§
BRERBRAKD, Hr BRAEREASHANEG
fe WAL BEEMNERRORCESR  EFHWFR
B, B AR RMBEESRETTRAS RN
AMNEZEENEES.

BOERAS BT 19 e -, BIE A EEE
HEERRRIE, BT 0Ly BHEERS
FFEA M RE R K . M BT, B I 38 A AR B Y K
HEABREENBEESORS HE, 7 1922~1927
48], OB K 16 000~27 500 t. 1977 4E, F ik
HOBRERBSSMEN 2600 LT, E2MT
MAEFGE, ER R 6 800 77 FT 0,

HEL RERFEBMENGHSKE. 8 F
IR BT IR AR 6, T HH DR, 23T
O B B 2 KGR % 300 Kt , & B Xt
SPEMBRITE, BRR RS K AR, R E AR

KA LAG BAMTEH URTLHERME, B
5, =RBHERT S, RAREBAEH AT
BORNCHE & . |BAT R RHER, 20 42 60 4F
KB 70 FEKR  REBEHA IR SMEEEL 2 000
77 ~3 000 J3 3%, 80 SR VX DIE4E 4 000 T
76, o X0 E BRI 5 R 5 M6 1/4. 1985~1986
SEHIE, RE RS BAL 5 000 75T, B 90
SRR HEE O RBER 1. 2 2%7x2.

3.2.2 HESHEHE

E KBREANEHHFDT RAEREMN
HEFEFBKFHORE . ~REHERTE, >R
EHEWEXE BEER,THNFE LA, BPE
& GRS ERR GO,

(DEHSB-FERANMEENTIRBEERE
T AUEFRAS KFBEREG DL E. B
i (rattan peel) . HF ZF M, BRIKBE X,
FRENBRT —REARBBES NS K. B,
Wy Wy SHREE. B THEARKHGAME
F I EIMITEE, B AHARMAE, P ER
B o HPAZAS MBI EHBT REARF
HEMSY, BT ENFAFBRHES RERTE
WX A AR RS REFRAR.

JES (rattan core) : RBEZ U BNRFETF
HEEBEHMBRY ARG, RS A%, KA
THAG CATFERANBRLS (AL ENE
KA R,

(OHWMAM - FEINHFYE . HE BEXBERAERA
.

BEE (rattan webbing) . BF K, A TFRA.
BRR.ZENEREENE. GHARE.BEHE
MAIEFE(CERA) , FERARA, L6 4
anFF AR BREFENE L FAHR 2,2.25
K2 66M3IMEYE, —RERIBATHA 1,
1.33% 1.6 IR 3,1 REXZ KRY,

BROR - 5 & B AL O BRI AL

BRA - SFHEABRE . FAEUF. B%
SHHIE 6 38 MR, LM B B,
LB RRERRS AN AR,
WMBERH B, A AM K, FRTFH RN
AR R,

BRSU4 (rattan wares) ;. HFP RS E L, 3+
AERIH, B RAEMSNERE. BB EHHER

SK YW, WARZFHHYER, 7T HE /N

Yrow, BAED T L MBREG R A 3 RRW, T




