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FOREWORD
Just two years since its formation in May 1982, the Rattan Information Centre
(or RIC) has been able to convene this Seminar in order to facilitate the collation of current developments in rattan technology and utilisation, and to provide a forum for institutions and individuals engaged in rattan research and
the rattan-based industries.
I am happy to note that there has been an active response from scientists
and technologists alike in the various fields of biology, silviculture, processing,
utilisation and information, especially because this is the first seminar to be
organised to discuss rattan, which is an industrial raw material and a commodity
of great importance to many countries in the Asian tropics. The relevance of
such a gathering is that it will prove to be immensely valuable in establishing
working contacts among all those involved with rattans, and in updating our
understanding of the state of the art.
All progress in any industry must be based on a firm understanding of the
characteristics and behaviour of the raw material and how its resource base can
be conserved and managed. It is the hope of all of us that the interactions and
findings of this Seminar will be transmitted, individually as well as through the
various relevant organisations, to those people who are directly involved with
canes, be it in rural livelihood or as part of more organised industries.
On behalf of the Rattan Information Centre and the Forest Research Institute,
Kepong, I wish to express my thanks to the Deputy Minister of Primary Industries of Malaysia for having consented to declare open the Seminar, to the
International Development Research Centre for its support, and to all participants and observers alike.

SALLEH MOHD. NOR

Organising Chairman of the Seminar and
Director, Forest Research Institute,
Kepong, Malaysia.
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Opening

Address

BY THE HON’BLE MR. MEGAT JUNID BIN MEGAT AYOB,
DEPUTY MINISTER OF PRIMARY INDUSTRIES, MALAYSIA
I would like, first of all, to congratulate and thank the Forest Research Institute
(FRI) at Kepong, the International Development Research Centre (IDRC), and
the FAO/UNDP Asia-Pacific Forest Industries Development Group for jointly
organising this seminar on rattan. This seminar is significant not only because
it is the first time that such a seminar is being held in this country but also because
it is convened at a time when the Malaysian government is placing emphasis
on the development of the rattan industry as part of our effort to generate and
utilise more fully our resources, to diversify the export of our forest products
as well as to take advantage of the good export market for rattan products,
particularly rattan furniture.
The world trade in raw rattan is quite substantial, amounting to well over
M$115 million. If we take into account trade in manufactured rattan products,
the value is apparently very much higher, at about M%2.7 billion. Such a large
volume in rattan trade indicates that there is great demand for rattan and rattan products in the world. However, the Malaysian rattan industry is rather
small, such that in 1983, rattan and rattan products contributed only about
M$5.5 million to the export earnings of the country. In terms of cane furniture
exports, the value is even smaller, estimated to be about MS1 .5 million in 1983.
Compared to the value of exports from Singapore and Hong Kong, which
amounted to about M$23 million and M$53 million respectively, in spite of not
having any local raw material supplies of their own, it is imperative that Malaysian cane manufacturers organise themselves to be better able to take advantage of the big export market, especially with the advantage of available local
raw material supply.
The rattan manufacturing industry in this country is characterised by smallscale operations. With few exceptions, the manufacturers are family concerns
employing between 4 to 6 persons, making furniture in small workshops for
the local market. The five large-scale manufacturing firms that cater mainly
for the export market exported about M$1.5 million worth of cane furniture in
1983. It is obvious that turning raw rattan into various manufactured items
would generate increased incomes and higher revenue earnings as well as bring
about more employment opportunities. Local rattan manufacturers should take
advantage of this by exporting further processed rattan in the world market
where the demand is great. Of course, to go into the world market, products
would have to meet stringent quality requirements and design standards. If local
manufacturers intend to go for the export market, they would have to upgrade
their manufacturing facilities and capabilities so that their operations are sufficiently large and efficient for mass production. The government, on its part,
is giving incentives and whatever assistance as may be required for the healthy
development of the rattan industry.
The government is also giving greater attention to rattan as a renewable
resource. At the same time there is a need to increase rattan production to meet
local as well as export demands. In so far as renewal of resource is concerned,
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the various state governments have taken steps to plant rattan. Up to the end
of 1983, states in Peninsular Malaysia have planted 369 ha, Sabah 2,182 ha
and Sarawak about 4.9 ha, giving a total of 2,556 ha for the country as a whole.
At the Federal level, the Government is giving emphasis to the growing of rattan in plantations. The Forest Research Institute has been asked to make a study
of the financial viability of growing rattan on a large scale. Preliminary results
of the study indicate that the planting of Manau (Culamus manan) and Sega
(Calamus caesius) would yield substantial financial returns at the end of 10 and
13 years respectively. The positive financial results provide a good basis for rattan
plantations to be set up in this country, either by the public or the private sector. However, one of the major constraints in embarking on rattan plantations
is the insufficient availability of rattan seeds. Efforts to produce enough seeds
via normal propagation techniques have not gone fast enough to meet demand.
Recognising this problem, the government has begun to look to tissue culture
as a means to accelerate stock production on a large scale. As local expertise
has not been developed in this field, foreign assistance is sought in developing
the new technology. It is hoped that rattan propagation through tissue culture
would be able to meet the increasing demands for large-scale plantations.
As part of our effort to foster the development of the rattan industry, the
FRI, with the aid of the IDRC, has established the Rattan Information Centre
(RIC). This Information Centre has been in operation for two years now and
during this time, in line with its objectives, the Centre has published regular
bulletins and occasional papers pertaining to technical issues on rattan. This
seminar is being organised as part of the RIG’s programme. It has brought
together leading researchers and scientists of the region who are working on
the various aspects of rattan cultivation and utilisation. Such a gathering of
researchers and scientists is indeed most useful for the exchange of views and
ideas based on experiences and work that has been carried out in the various
countries. I am pleased to note that one session has been set aside for discussing information extension and dissemination. This is important as research
results need to be passed to the users. I would like to thank the International
Development Research Centre for the generous assistance that they have given
to the Forest Research Institute, Kepong, particularly in the establishment of
the Rattan Information Centre. This close cooperation and understanding
developed between the IDRC and the FRI should be further strengthened.
I hope that this two-day seminar will prove to be a useful forum for the scientists and technologists to discuss the various aspects relating to research work
on rattan and the development of rattan as a resource of high value. The results
of your deliberations will also help to generate greater interest and support for
the development of the rattan industries. I now have the great pleasure of declaring this seminar open.
Thank you.
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ABSTRACT Rattans are a depleting resource that need to be propagated. This is true not only for the elite species that sustain the rattan industry, but also for other species that could assume greater importance in the future, and species that could become extinct merely
because of their rarity. Widespread forest clearing, with accompanying changes to the forest ecosystem, and intensive harvesting of canes
to satisfy demands of world trade are factors that threaten the stability
of rattan populations in the wild. In some cases, certain commercially valuable species have become rare in many areas because of overexploitation. This paper discusses the various existing and potentially useful methods by which rattans could be propagated. These include the more usual methods of raising plants from seeds and of using wildings from the forest floor. In the event of difficulties in procuring seeds, vegetative methods could also be used. Rhizomes, suckers
and possibly stem cuttings (for some species) could be used to propagate different species, depending on their growth habits. Layering
is another possible method of propagating a few species. In considering the mass production of plantlets for large-scale cultivation, tissue
culture methods are presently being explored. The various propagation methods are discussed in terms of their applicability and in terms
of any possible associated problems.

INTRODUCTION
Diversity and usefulness
Rattans are spiny climbing plants belonging to the Lepidocaryoid Major Group
of the Palm Family (Moore, 1973). Ten genera are found in the Southeast Asian
and neighbouring regions: Calamus, Daemonorops, Korthalsia, Ptectocomia,
Plectocomiopsis, Myrialepis, Calospatha,
Ceratolobus (Dransfield, 1979),
Pogonotium (Dransfield, 1980a) and Retispatha (Dransfield, 1980b). Aside from
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their occurrence in the Malay Peninsula, Sumatra, Java, Borneo, Sulawesi, New
Guinea, Fiji, the Philippines, Thailand and the northeastern part of the Indian
subcontinent, rattans are found only in West Africa (Moore, 1973). In all, the
rattans of the world may possibly number about 600 species in 14 genera.
The mature stems of rattans, removed of the decayed outer leaf sheath covering, are useful from the commercial point of view. Species of commercially useful
rattans number from one to two dozen, and the most important use is in the
construction of cane furniture in which both small- and large-diameter canes
are used. The other main uses include basket and mat-making, mainly involving the smaller canes. In rural areas, both large-diameter and slender rattans
are used for numerous purposes.

Need for propagation
During the last decade or so, there has been an increased world demand for
cane furniture. In rattan-rich regions, the high rates of logging to meet world
demands for tropical timbers have been accompanied by intensive harvesting
of rattans in the now accessible areas. This has resulted in some useful rattans
becoming scarce or even being reduced to very low population levels in many
areas. In this context, it is expected that less common species that inhabit the
forest undergrowth are also subjected to population depletion as a result of
widespread forest clearing and the accompanying drastic environmental changes.
For locally endemic species, extinction may be the end result.
The need for propagation of rattans, considered a minor forest product in
relation to timber in the countries in which it is found, must now be viewed
as urgent. Research has already been initiated in Malaysia, the Philippines, Indonesia, Thailand and India, mainly to gather silvicultural information from
cultivation trials of commercially valuable species (Menon, 1980). Large-scale
cultivation will ensure that the rattan trade can be sustained and at the same
time will guarantee the conservation of the respective species. The only known
cultivation, running into thousands of hectares, is that of the valuable smalldiameter rattans, Calamus trachycoleus and C. caesius, in Central Kalimantan
Province of Indonesian Borneo, initiated by missionaries in or about 1850
(Heyne, 1950). Other than the commercially elite species, other promising
species, if any, also need to be conserved as they could attain economic importance in the future.
Finally, rare species that are currently of no economic importance would also
have to be propagated in arboreta solely for ensuring their survival. In this
paper, the various existing and potentially useful methods by which rattans could
be propagated are discussed.

PROPAGATION BY SEED
The fruits of nearly all rattans contain only one seed, and the seed of most rattans consists of a fleshy sarcotesta enclosing a hard diaspore, the “seed”
(Dransfield, 1979). Generally the sarcotesta adheres closely to the seed and is
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difficult to separate. The outer scaly pericarp of the fruit and the fleshy sarcotesta
have to be removed before the seed can be sown. Seeds sown with the pericarp
and sarcotesta intact have shown poor germination rates (Manokaran, 1978).
Direct sowing of seeds
Seeds may be directly sown in soil at the planting site, being buried just beneath
the soil surface. Such direct sowing avoids the cost, time and labour of raising
seedlings in a nursery. Brown (1913) noted that such a method was one of two
methods used by some villagers to plant Rotan sega (Culumus caesius) in the
Federated Malay States (now part of Malaysia) in the early 1900s.
Direct sowing is unlikeIy to be successful as heavy losses of seeds and newly
germinated plants will result from predation by animals and birds, and from
drying, hot weather and disease. This method of propagation is not recommended for rattans.
Planting of nursery-raised seedlings
In nurseries, seedlings are raised from seeds. The germinated seeds and seedlings are protected from pests in the nursery, and are shielded from sun-scorch
by overhead shelters of attap (palm-frond thatching). For an organised nursery,
Abd. Rauf (1982) has costed the raising of Culumus manun seedlings (including
the cost of seeds) at M$0.30 per seedling after a year of tending.
The main problem facing the cultivators is that of seed supply. As the demand for canes keeps increasing and as the resource becomes depleted, fruits can
only be obtained from mother plants located in more remote and inaccessible
areas. Presently, fruits are bought from suppliers, often aborigines. To ensure
regular seed supply in the future, seed stands will have to be established. Present trial plots could serve the function of seed stands. In Central Kalimantan
Province of Indonesian Borneo, the long-established plantations provide the
seeds for replanting.
The problem of seed supply is made more acute by the fact that Culamus,
the genus containing the species that are most important commercially, is
dioecious, i.e. fruits and progeny are produced only by the female plants.
Theoretically, therefore, only a proportion of mature plants in any area will
bear fruits.
In nature, seeds are dispersed by monkeys, birds and even squirrels, which
relish the fleshy sarcotesta. Where ripe fruits have fallen to the ground, germination occurs with the decay of the pericarp and sarcotesta.
Planting of wildings
Wildings are seedlings growing naturally in the forest as opposed to those raised from seeds sown in the nursery. This is a source of rattan seedlings for plan15

ting and the process of germinating seeds in the nursery and the subsequent
tending of seedlings is circumvented.
It was mentioned earlier that mature plants of economic species are now
generally found only in remote and inaccessible areas, and for this reason
presence of their seedlings in accessible forests is a rarity. Even if mother plants
are located in protected forests, it would be good sense to harvest the ripe fruits
for propagation in the nursery, because only a fraction of the seeds are likely
to germinate successfully and establish as seedlings on the forest floor. Presently,
there is lack of sufficient phenological data on flowering and fruiting; however,
aborigines often know when to obtain ripe fruits, and are a.dept at harvesting
them from the rattan crown in the forest canopy.
For conservation purposes, wildings are materials for propagation of noneconomic species. The problem here is that of identification as many rattan seedlings are very similar in appearance, and no formal identification key has yet
been devised.
Doloquin (1940) transplanted wildings of Culamus siphonospathus and
Daemonorops ochrolepis in the bareroot state, and found that the survival rate
was higher for smaller plants. Wildings of Calamus rheedii, C. gamblei, C.
rotang and C. travancoricus were used in planting trials in Kerala, India (Nair,
1963). Except for C. travancoricus, the trials were a failure. Repeated trials with
the same species gave similar results.

VEGETATIVE PROPAGATION THROUGH OFFSETS
AND RHIZOME TRANSPLANTS
Vegetative propagation by suckers
Rattans grow either as single-stemmed individuals or may exhibit a clustering
habit, i.e., have numerous stems brought about by the production of suckers
at the base of the original stem (Dransfield, 1979). Suckers from clustering rattans could be separated from the clump and used as planting material. The
suckers so removed should have some roots intact, and should be potted immediately in a suitable soil mixture. The sucker seedlings could be transplanted
to the field after a period of stabilisation in the nursery.
Vegetative propagation of clustering rattans by suckers may be resorted to
when seeds are of limited supply. For example, Badhwar et al. (1961) reported
that 20 seedlings each of Calamus caesius, a species not found naturally in lndia but seedlings of which were airlifted from Indonesia, were planted out in
the states of Assam and Kerala. Five years after planting, five suckers from
the four surviving plants in Assam were separated from the clumps and
transplanted, and remained alive a year after transplantation. Subsequently,
another 10 suckers were also separated from the original clumps and
transplanted. In Kerala, four suckers were separated from the single surviving
clump 12 years after its planting and transplanted (Nair, 1963). The suckers,
however, did not survive.
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In trials with other species, Badhwar et al. (1957) noted that rooted suckers
planted out during the monsoon grew well. Calamus tenuis in India can also
be raised vegetatively by planting suckers (Gulati &.Sharma, 1983). In Peninsular Malaysia, a sucker shoot developed by a plant of the normally solitary
Calamus manan was separated and transplanted but did not survive for long
(Manokaran, 1981).

Transplantation of whole rhizome systems
By the very nature of their growth habit, clustering rattans develop a system
of rhizomes, the specialised stem structures that are the proximal parts of individual stems growing at or just below the ground surface. The rhizome system
supports the numerous suckers that develop into stems. For propagation purposes, stems of a clump could be cut off to base level leaving young suckers
intact, and the whole plant carefully dug up without damaging the rhizome
system and transplanted to the desired site. Possibly, the rhizome system could
be divided and the sections planted out.
An advantage of planting rhizomes is that the suckers on the well-developed
rootstock could quickly give rise to stems; the clump here would develop much
faster than that from a seedling. Also, the process of germinating seeds and
the subsequent tending of seedlings is circumvented.
However, it is unlikely that commercially valuable species like Calamus caesius
could be propagated on a large scale by using rhizomes. As mentioned before,
such species are overexploited to such an extent that they have become quite
rare in accessible forests. For conservation purposes, however, fully-formed
clumps could be transplanted to arboreta as rhizomes.
Plantings of rhizomes have been reported (Menon, 1980; Wong, 1983).
Villagers at Chenkota in Tamilnadu State, India, are said to have planted smallsized canes of an unknown species by using rhizomes (Menon, 1980). In Bangladesh, Daemonorops jenkinsiana, a locally useful rattan inhabiting wasteland
areas, is currently the object of a planting trial conducted by the Forest Department and in mid-1980,9,000
rhizomes of whole clumps were planted out (Wong,
1983). Subsequently, seedlings were also planted.

VEGETATIVE PROPAGATION BY TISSUE CULTURE
Plant tissue culture is the in vitro cultivation of plant segments, tissues or cells
under aseptic conditions in a nutritionally and physically controlled environment. The starting material in a culture, the explants, are normally root tips,
shoot material, parts of inflorescences, embryos and other parts of seeds. The
“medium” normally consists of five major nutritional groups, namely (i) inorganic macro- and micronutrients, (ii) carbon, (iii) vitamins, (iv) organic
nitrogen, and (v) growth regulators. Temperature, pH and light are the environmental factors that are controlled during plant tissue culture. Eventually,
if cellular differentiation is induced, leading to formation of roots and shoots,
17

rooted plantlets so obtained can be transferred to a soil medium in a nursery
or greenhouse for further growth.
In Malaysia, the Forest Research Institute (FRI) at Kepong, in collaboration
with the Palm Oil Research Institute of Malaysia (PORIM) at Serdang, is currently involved in a project on the tissue culture of rattans. Only one species,
Calamus manan, is now under investigation, and the various stages of the investigation are as follows: (1) induction of callus (proliferating cell mass) from
several explant materials; (2) maintenance of callus culture; (3) induction of
embryogenesis (simultaneous formation of root and shoot apices); (4) plantlet
formation; and (5) field testing.
The medium used is the standard Murashige & Skoog (1962) medium with
slight modifications. The current progress is given below.
Induction of callus from different explants
The explants being used are root-tips, young shoot material and embryos.

Root tip and shoot material culture
White friable callus was observed when the young shoot material, which included the leaf base, was cultured. Tissue from young leaves does not produce
callus easily.
Root tips produced whitish friable callus within a month of innoculation.
The percentage of callus formation in root tips was lower compared to that
in shoot material.
Kinetin at 1 0 -6 M caused browning in cultures of shoot material and root
tip. Calli from both the root tip and shoots have not yet been successfully
subcultured.

Embryo culture
Whitish friable callus was formed when embryos were cultured in appropriate
media. This callus could be subcultured.
Some of the embryos developed into normal seedlings. The roots and shoots
from such aseptically grown plantlets were then utilised as explants. They produced callus at a higher percentage than nursery-grown seedlings. This was probably due to the fact that explants from seedlings in sterile environment were
not subjected to a sterilisation procedure as were the explants taken from nurserygrown seedlings.
Callus culture
The callus from embryos, when first formed, was a friable, whitish and translucent mass. Subsequent subcultured callus material had a different appearance.
The subcultured callus was more nodular and opaque, indicating that differentiation was possibly occurring. At the fourth or fifth generation of subculture,
18

the callus was observed to be nodular, whitish and sometimes creamy-white with
concentrically arranged brown spots, possibly more indications of embryogenesis
occurring.
Sucrose, used at levels between 3 and 9% (w/w), showed no stimulatory effect. When used at 2% concentration, however, the callus appeared friable and
translucent. There was no browning of the callus when the cytokinin, BAP,
was used at levels of 10-7M to 5 x lo-7M.
Presently, the callus is being manipulated to achieve embryogenesis through
improvement of techniques of subculturing callus from other explants, especially
root tips.
Success in perfecting tissue-culturing techniques for rattans would mean that
the seed supply problem would be overcome; superior genotypes could be mass
propagated and distributed. Also, long-distance shipment of propagation
material and long-term storage of clonal material will be easy.
Some skepticism may be forthcoming that aseptic vegetative propagation of
rattans by tissue culture techniques may prove to be economically unattractive
for plantings on a commercial scale. Production costs will be higher for tissue
culture plantlets than for seedlings. The expenditures that could be justified
for producing tissue-culture plantlets depend on the rate of return desired, raw
cane price, rotation length, planting density, and the amount of improved growth
rate. The increased cost of tissue-cultured rattans will have to be offset by the
genetic gains possible from mass propagated tissue-culture plantlets.
VEGETATIVE PROPAGATION BY CUTTINGS
In vegetative propagation of plants by stem cuttings, a potential shoot system,
a vegetative bud, is already present; all it requires is that an adventitious root
system be initiated under proper conditions. In root cuttings, a new shoot system
needs to be initiated from an adventitious bud, the root piece often extending
by production of adventitious roots.
In rattan species, the majority of which are multi-stemmed, new shoots arise
as suckers at or near ground level from lateral vegetative buds. Aerial production of vegetative buds occurs in the multi-stemmed Korthabsia species, the only genus in which the stems normally branch aerially (Dransfield, 1977). The
possibility of propagating rattans by stem cuttings is, therefore, likely only in
this genus. One exception could well be the very short-stemmed undergrowth
species Calamus castaneus. In this species, plantlets sometimes arise from
vegetative buds at the very crowded nodes.
Very little is known of the roots of rattans. Whether or not root cuttings could
regenerate new plants is not known.
VEGETATIVE PROPAGATION BY LAYERING
Layering is a propagation method by which adventitious roots are stimulated
to form on a stem while it is still attached to the parent plant. The rooted, or
layered, stem is detached to become a new plant growing on its own roots.
19

A method of clustering, reported by Dransfield (1977) in a few slender rattan species such as Caiamus javensis, C. heteroideus, and C. rein wardtii, is
“layering” operating in nature. In these species, short aerial stems in the forest
undergrowth flop over and root, and the rooted portion also produces close
suckers. Dransfield (1977) also notes that in Borneo there is a distinct rattan
related to Calamus (which has been subsequently named Retispatha dumetosa)
which also has this habit, but is of massive construction, building up dense
thickets on steep hillslopes by flopping and rooting. It appears therefore that
certain species of rattans could be propagated by layering.
CONCLUSIONS
The alarming rate at which tropical rain forest destruction is continuing means
measures have to be taken to reduce the equally alarming rate of genetic erosion and loss of species that follows. Rattans, like many other plant species,
are faced with the same dilemma of becoming extremely scarce, and will have
to be cultivated both on a large scale (for elite species) as well as on a smaller
scale for the purpose of sustaining the trade and for conserving them,
respectively.
The usual method of propagation would be to raise plants from seeds. In
the event of difficulties in obtaining seeds, other vegetative methods requiring
the use of planting material such as suckers and rhizomes, or even stem cuttings for some species, would have to be employed. The method of layering
is also a possibility for some species. These methods are related to the growth
habits and morphology of the species concerned, and it will be useful to devise
techniques of inducing the formation of new shoot and root systems to obtain
propagation material.
For solitary species for which there is a seed supply problem, wildings rnay
have to be procured for propagation purposes. Clustering species may also be
propagated similarly. For large-scale cultivation purposes, plantlets may eventually have to be raised by cloning through tissue culture methods; the genetic
gains possible through such mass propagation will have to offset the much higher
cost of seedling production.
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TISSUE CULTURE OF SOME RATTAN SPECIES
MERCEDES
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ABSTRACT An attempt to propagate rattan by tissue culture was
conducted using 11 species of Calamus and 2 species of Daemonorops.
Preliminary results showed that all the species tested could produce
callus from the “cabbage” or tissues prepared from the youngest portion of the shoot apex on the different media used. The calli remained active for 3-4 weeks under the growing condition described. Callus
tissue of Calamus merrillii, C. ornatus var. philippinensis and Calamus
sp. was able to produce shoots in media supplied with 2-4% sucrose
in the presence of 1 .O mg/L benzyl adenine and 1 .O mg/L 2.4-D. More
roots were formed when the shoots were transferred to a medium with
4.0% sucrose and only traces of auxin and cytokinin.
INTRODUCTION
Rattan poles and rattan furniture export contribute about US$100 million annually
to the Philippine economy (Anon., 1983). Rattans of commercial value in the
Philippines are mostly found in the forest but due to continuous logging operations their habitats have been disturbed if not totally destroyed. During the last
two decades, there has been a tremendous increase in the collection and export
of rattan poles and furniture which contributed to the gradual decrease of the
nation’s reserve. The most practical approach to the problem is to replenish
the destroyed logged-over areas through massive reforestation, enrichment planting and establishment of rattan plantations by both government and private
agencies. Nevertheless, problems related to (1) supply of enough planting
materials, (2) uniformity of planting stocks, and (3) source of good germ plasm,
have been identified.
The very low nature of the rattan seed viability and germinability, coupled
with the long dormant period from sowing to germination, have contributed
much to the dwindling supply of planting materials. Germination of certain
species of Calamus have been reported to vary from 3-80% depending on the
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species and media used (Generalao, 1977) and the onset of germination took
l-3 months. Similar findings were reported by Manokaran (1978) from a study
conducted on 12 species of Calamus, 14 species of Daemonorops, 3 species of
Korthalsia and 3 other minor species. He attributed the observed variability
to genetic differences and the degree of ripeness of the rattan fruits at harvest
time.
Rattan species of commercial value in the Philippines are dioecious, so that
when a fruiting female plant is harvested, the supply of seeds is discontinued
for some time. Forest dwellers use the fruits of Calamus species for condiments
or seasoning and harvesting of fruits for this purpose is destructive because the
whole stalk is completely severed and no effort is made to artificially regenerate
the rattan. Rattan species can vanish because of logging and continuous
harvesting of rattans.
Difficulties related to the limited supply of planting materials due to low germination could be lessened by using wildings or suckers although these may
not be sufficient to meet the requirements of the projected areas for rattan plantation in the Philippines. In addition, the survival of suckers, especially those
taken from the base of the main plant, can be very low.
In view of the present scenario of rattan supply and the need for more planting stock, efforts to discover and harness other means of rapid propagation
have a sense of urgency. Tissue culture has been used as a successful tool for
rapid propagation of certain plant species where seed propagation is a problem
or where conventional methods of vegetative propagation have proven impractical. The regeneration of plants from tissue culture of major grasses and cereals
has been achieved in recent years (Green, 1980); however, there has been no
successful technique developed for rattan in the Philippines.
The study reported here was started in October 1982 with the general objective of developing a medium that will provide rapid propagation of rattan
through tissue culture. The following are the more specific objectives: (1)
establish manipulative procedures, methods of sterilization and composition
of culture media; (2) establish conditions of incubation and the role of different
tissues in callus formation; and (3) discover/formulate a medium that will allow
the calli to differentiate into plantlets.
The study was jointly supported by the International Development Research
Centre (IDRC) and the Philippine Council for Resources Research and
Development.

MATERIALS AND METHODS
Plant

materials

Suckers or wildings of 11 species of Calamus and 2 species of Daemonorops
were used as the source of tissues for the study. The species of Calamus were:
Calamus merrillii Becc.; Calamus ornatus Bl. ex. Schultes var. philippinensis
Becc.; C. filispadix Becc.; C. halconensis Becc.; C. ramulosus Becc.; C.
microcarpus Becc.; C. discolor Mart.; C. reyesianus Becc.; C. manillensis Becc.;
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C. mindorensis Becc. and an unidentified Calamus sp. The 2 species of
Daemonorops were: D. mollis Blanco and D. ochroiepis Becc.
All the roots and matured portions of the shoots were removed carefully with
the aid of pruning shears and a sharp knife, leaving only the shoot meristem
block or “cabbage” as the source of tissues for callus induction. Several pieces
of cabbage were initially decontaminated by immersing them in 50% commercial chlorox for 15 min, followed by five rinses in sterile distilled water. The
tissues were then immersed in a solution containing 6,000 units of penicillin
for 30 min and rinsed five times in sterile distilled water. The tissues were then
either divided transversely to form “stem and leaf petiole explants” or
longitudinally into 2-4 pieces before being inoculated into the prepared media
for callus induction.

Culture media and growth condition
Media which have been widely used for certain species were initially tried for
callus formation. They included those used by Murashige & Skoog (1962), White
(1973), Hartney & Barker (1980) and Nitsch & Nitsch (1969). Based on initial
results obtained from 3-4 weeks’ incubation, these were then modified for use.
The different compositions of the modified media are given in the Appendix.
The different tissue preparations from the 13 rattan species were inoculated onto
these media. The setups were incubated on growth benches and were provided
with 8-10 hours of diffused lighting at a room temperature of 22-25.C.

RESULTS AND DISCUSSION
Tissue culture of palms in the Philippines was started in the early 1960s by the
late Dr. Emerita de Ciuzman, who worked on embryo culture of a coconut
cultivar “Makapuno”, which normally does not germinate in nature. Tissue
culture of rattan using excisedembryo was not attempted because of the highly
heterozygous nature of the rattan embryo, as the seeds were products of crosspollination. The tissue blocks used in this study were obtained from shoots of
either aerial suckers or wildings from known healthy plants.
All the tissue blocks prepared from the 13 rattan species showed callus induction on the four media tried; however, further progress in the synthesis of
the callus by the leaf petiole explants from the transversely sectioned blocks
slowed down towards the 3rd week of incubation. The failure of the leaf petiole
explants to continue to produce callus tissues may be due to the presence of
already differentiated cell components in the tissues.
The stem explants, as well as those apices that were longitudinally sectioned,
continued to grow until the 4th week of the incubation period, accompanied
by browning of the outermost portion of the calli. Once browning set in, no
further growth of the calli was observed. When the brown calli were transferred to a low-auxin medium, the calli did not continue to grow but were able
to produce l-2 plantlets. Lack of personnel and potential space at the time
prompted the author to continue investigations using only 2 of the 12 commer25

Table 1. The effect of different unmodified media on callus induction from the cabbage

of some rattan species.
Percentage callus inductbn with different media
SPECIES
Calamus merrillii
Calamus ornatus var. phiiippinensis
Calamus halconensis
Calamus ramulosus
Calamus reyesianus
Calamus mindorensis
Calamus filispadix
Calamus discolor
Calamus manillensis
Calamus microcarpus
Calamus sp.
Daemonorops mollis
Daemonorops
ochrolepis
Media:

MS

HB

W

NN

97
95.5
42

73
76
70

51

90

54
82
75
77
77
86
92
97

72
69
76
80
33
82
81
85

84.5
78
84
76
46
89.5
83.5
85.5
42
64
96
94.5

81
95.5
92
79
56
75
89
82
28
82.5
73
61

95

37

85.5

72

MS, Murashige & Skoog (1962)
HB, Hartney & Barker (1980)
W, White (1973)
NN, Nitsch & Nitsch (1969)

cial rattan species, C. merrillii and C. ornatus var. philippinensis.
The extents of callus induction using the unmodified media are shown in Table
1; with these media, however, callus growth was slow and there was a
characteristic browning of the calli. Better calli were obtained using modified
media from the point of view of callus growth and reduced browning. On the
Murashige & Skoog medium, a comparatively faster, or earlier, positive response
to callus induction was noted when the salt strength was doubled; nevertheless,
a slower growth progress thereafter was observed with the medium of doubled
salt strength. The addition of activated charcoal to the media minimized the
degree of browning. The same ingredient was used by Tisserat (1979) to reduce
browning of palm embryo explants. Branton & Blake (1983) considered that
activated charcoal was a necessary additive to prevent chemical killing of cells
resulting from high concentrations of 2,4-D. The calli remained active for 3-4
weeks on the modified media. Although there was no quantitative measurements
conducted on the growth of the calli formed by different species, it was observed
that each species exhibited varying degrees of growth response to the media composition and also to the level of sugar present (Table 2). Based on ocular inspection, the modified Murashige & Skoog medium with 4% sucrose was considered to be the best for callus growth; however, the other media could also
be used.
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Not&ion for media as for Table 1.

Daemonorops ochrolepis

Daemonorops mollis

+

++
+

+

+

+
++
+

++

+

-

-

++
-

++

++
-

++

6

++

++

+
++
++

Calamus sp.

++

++
++

Calamus microcarpus

+

++

Calamus manillensis

+
+

++

Calamus reyesianus

+

+

-

+

+

Calamus discolor

++

-

+

+

+
-

Calamus filispadix

Calamus mindorensis

++

++

-

+

Calamus ramulosus

halconensis

++

++

++

+

4

Calamus

+

2

++
+

++

+

6

+
-

4

2

+
+

concentration (%I

HB

++

var.

sugar

MS

+

+
-

+
-

+
+
-

-

++

+

+

+

+

+
-

+
-

++

+

+
-

+

+

+

6

++

++

+

+

++

-

+

+

4

-

-

2

W

++

+

+

+

+

+

+

-

-

+

-

2

Percentage callus formation with different media

Calamus ornalus
philippinensis

Calamus merrillii

SPECIES

Medium

++

+

-

+

+
+

-

+

-

-I-

+

-

-

-

+

6

++
-

+

++

++

+

+

++

+

+

4

NN

Table 2. Callus formation from tissues of apical meristems of rattan species on modified media with different sucrose levels.

In essentially all reports in the literature, reducing the auxin content or concentration in the growth medium has been sufficient to permit plant regeneration in tissue cultures of cereal and grass species (Green, 1980). This has been
accomplished by partial or complete removal of 2,4-D or its replacement with
weaker auxins like NAA or IAA (Liu et al., 1972; Green & Phillips, 1975; and
Conger & Carabia, 1978, cited in Green, 1980).
Because the Murashige & Skoog medium showed some potential, the same
formula with a reduced auxin level was used as the medium for differentiation
of calli of C. merrillii and C. ornatus var. philippinensis. Transferring pieces
of callus to this low-auxin medium induced further growth of the callus wherein
cell division on the periphery led to formation of protuberances. These protuberances later developed chlorophyll and became distinct regions where shoots
formed. From a small callus tissue, some 4-5 shoots formed (Tables 3 & 4) and
within a 4-5 week period these became developed plantlets with roots (Fig. 1).
Separation of plantlets and consequent transfer to newly prepared media encouraged further shoot formation. If the plantlets were not severed from each
other, no further differentiation into plantlets occurred. Hence, it can be presumed that with this initial success in culturing somatic tissues, a greater number
of uniform plants could be obtained.
Table 3. Extent of shoot formation from calli of
with two different levels of sucrose.
Average
Level of sucrose (To)

Notation

for

Calamus merillii on

different media

no. of shoots formed with different media

MS

HB

w

NN

2

3

3

2

2

4

5

4

2

3

media as

for

Table 1.

Table 4. Extent of shoot formation from calli of Calamus ornatus var. philippinensis

on different media with two different levels of sucrose.
Average
Level of sucrose (olo)

no. of shoots formed with different media

MS

HB

W

NN

2

3

3

2

1

4

4

4

1

I

Notation for media as for Table 1:

SUMMARY AND RECOMMENDATION
From the results of the study presented, it may be safe to say that different
rattan species required different salt concentrations, pH levels and additives
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for callus induction and growth. The level of sugar affected callus growth, such
that 4% was the best level and increasing the concentration to 6% failed to
induce further development of the callus. Transferring the calli to a low-auxin
level of the same medium encouraged its differentiation into shoots.
Somatic explants from meristematic portions of the shoot showed some potential to produce plantlets. Leaf and leaf-base tissue will have less chances of growing in vitro and generating a whole plant compared to the shoot meristem which
can produce embryo-genetic calli.
In spite of the seemingly successful regeneration of plantlets from callus
tissues, there is a need to conduct an anatomical examination of the origin of
the shoots or plantlets. Also, improvement of the growth medium, as well as
other factors, will be necessary for a better and faster regeneration of uniform
plants from desired mother plants. Studies on the survival and growth of the
plantlets under nursery and field conditions should beconsidered after a better
medium is established for mass production of rattan clones.
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Fig. 1.

Rattan plantlets differentiated from callus tissue cultured in a modified
Murashige & Skoog medium with l o w auxin levels.
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APPENDIX. Original

and modified compositions of the various media used for callus
Notation for media as for Table I.

formatiOn.
Media
MS

component

Unmodified

salt

1x

double strength

PH

4.5-5.1

5.8
2-4X
2-4X
1 J-2.0 mg
2x
2-6%

1X

auxin

HB

Modified

cytokinin
amino acids
vitamins
sugar
activated charcoal
salt

1X
0.5 mg
1X
3%

1X

PH

1x

2x
5.5
2x
2x
2x
2x

3.5%

4-6%

-

0.3%

5.8-6.0

auxin
cytokinin

1x
IX

amino acids

1x

vitamins

sugar
activated charcoal

30

0.3%

W

salt
PH
auxin
cytokinin
amino acids
vitamins
sugar
activated charcoal
coconut H2

1X
5.8
1x
IX
.OS mg
3x
3%
100 ml

NN salt
PH
auxin
cytokinin
amino acids
vitamins
sugar
activated charcoal

IX
5.8
1x
1X
1x
1X
2.5%
-
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2x
6.5
2-4x
2-4x
0.5 mg
IX
2-6%
0.3%
half

strength
6.5
2x
2x
2x
IX
2-4%
0.3%
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NURSERY TECHNIQUES
FOR CALAMUS MANAN AND C. CAESIUS
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DARUS HAJI AHMAD & AMINAH
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Forest Research Institute, Kepong, Malaysia

ABSTRACT Silvicultural techniques are presently being developed
by the Forest Research Institute, Kepong, Malaysia, for the planting
of certain species of rattans on a commercial scale in the future.
Related to this, research has-also been conducted
on storage, handling and germination of seeds, and storage and maintenance of seedlings
in the nursery. Such nursery techniques for two commercial species
of rattans, Calamus manan and C. caesius, are discussed in this paper.

INTRODUCTION
Rattan is the most important minor forest product in Malaysia. Its economic
importance has been found to be gaining in significance mainly because of the
development of the rattan furniture industry and there is no possibility of its
decline in the absence of any suitable substitute for the species. It has now
developed into a modern multi-million dollar industry, with its products enjoying
very high demand domestically as well as internationally. However, the source of
rattan in Malaysia is still entirely from natural forests. The natural cane resource
is being depleted and increasing demand has resulted in overexploitation.
As part of the effort to replenish the natural resource of rattans with artificially

raised stock, the Forest Research Institute (FRI), Kepong, Malaysia, has carried out silvicultural projects on rattan with a view to developing suitable techniques for the establishment of rattan plantations on a commercial scale since
1975. In relation to this, experiments on seed handling, germination techniques,
storage and the maintenance of seedlings in the nursery have been conducted.
This paper discusses the nursery techniques for two species of rattan, Calamus
manan and C. caesius.
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FRUIT

COLLECTION

Rattan fruits are normally produced in abundance, e.g. in Calamus manan it is
possible to harvest 3,000-5,000 fruits, and in Calamus cuesius more than 2,000
fruits can be found maturing on the stem at any one time (Manokaran, 1979).
For fruit collectors, the usual sign of rattan in fruit in the canopy is the
presence of thorns and twisted inflorescence branches with fragmented pericarps
on the forest floor. This is due to feeding by animals, attracted by the taste
of matured fruits (Dransfield, 1979). Preferably, the rattan fruits should be collected while they are still on the tree. Fallen fruits are prone to fungal infestation. As the rattan stem is thorny, the fruit collectors will have to climb a nearby tree and pull the fruit inflorescence towards them with the aid of a sharp
knife attached to a short pole. The bunches of fruits are cut at the main stalk and
allowed to drop to the ground. The fruits are then pruned off together with the
lateral branches, leaving behind the main stalk of the inflorescence. These fruits
are packed in plastic bags or gunny sacks before they are sent to the nursery.

SEED SUPPLY
In the FRI at Kepong, the ripe rattan fruits are usually obtained from the “Orang
Asli” (aborigines) at M$O. 11 per seed of any one species. This is because they
are adept at locating rattans with ripe fruits in the forest. The common species
collected is C. manan, which is available in February, March and April. C.
caesius is hardly obtained, probably due to a limitation in its availability. To
obtain a good germination percentage, the fruits must be matured, fresh and
uninfected by fungus or insects.
In the process of collecting the fruits, the whole inflorescence rather than
individual fruits is removed from the rattan stem. Therefore, selection has to
be carried out to separate the mature fruits from the immature ones. Mature
fruits can be recognised by their outer appearance or by examining the seeds.
If the seed kernel is hard and dark in colour, there will be a very good chance
of germinating.
Dransfield (1979) described the ripe fruits of C. manan as rounded to ovoid
and covered in about 15 vertical rows of yellowish scales with blackish brown
margins. The ripe fruits of C. caesius are ovoid or almost oblong and covered
in 12-15 vertical rows of greenish white scales.

SEED EXTRACTION AND CLEANING
Seed extraction and cleaning refers to the work that takes place from the time
the seed collection arrives at the laboratory to the production of seeds ready
for storage or germination testing (Bowen & Eusebio, 1982). Currently, extraction and cleaning is done manually and this process is carried out immediately
when the fruits are received. Rattan fruits are normally one-seeded and covered
with a fleshy layer or sarcotesta and a scaly pericarp. The pericarp of the rat34

tan fruits can either be broken by beating them with wood or by stamping on
them. The pericarp is then removed by hand.
The sarcotesta, which adheres firmly to the seed, is partly removed by rubbing the seed in water. The water is changed a few times until the sticky layer
of the sarcotesta is removed. This layer has to be cleaned because it is often
attacked by fungus, resulting in poor germination. The sarcotesta can also be
removed by rubbing the seeds gently on coarse wire mesh (Darus, 1983). By
this method, the percentage of germination obtained is between 60 and 80%,
depending on the maturity and freshness of the seeds.
Mori et al. (1980), in their laboratory trial, found that complete removal of
sarcotesta of C. manan seeds gave a germination percentage ranging from
90-100%. The complete removal of sarcotesta in this case is achieved using a
specially modified kitchen blender after the pericarp has been removed by hand.
Mechanical damage to seeds is prevented by covering the blender blades with
rubber tubes and plastic tapes. However, this is only possible on a small scale.
The high germination percentage obtained in this study may also be due to a
more humid regime in closed, internally maintained petri dishes used as germination chambers. The seeds sown in soil beds are exposed to a drier condition in an open environment.
In normal practice, it is not advisable to remove the sarcotesta completely
because, if one is not careful during the cleaning process, the embryo of the
seed may sustain damage and this will affect germination. Germination tests
in the nursery showed that the percentage germination of C. manan with complete removal of the sarcotesta was 80% and with partial removal 67%.
STORAGE OF FRUITS AND SEEDS
The normal nursery practice at the FRI, Kepong, is to sow the seeds immediately
after they are extracted and cleaned. However, a longer period of storage is
sometimes necessary due to the large batches of fruits being harvested. This
is to prevent seeds from deteriorating and whole fruits from being subjected
to fungal infection.
In a trial carried out by Mori et al. (1980), rattan fruits stored in closed plastic
bags maintained high seed viability for 1 month at room temperature and for
3 months at temperatures between 10 and 14°C (Table 1).
The naked seeds stored in closed bags at room temperature maintained high
seed viability (above 5 0 % ) for half a year. Naked seeds treated with fungicide
(0. l-l .O% Benlate) showed a hiih percentage of germination after 4 or 5 months.
After this storage period, seed viability declined rapidly due to dessication of
the seeds. The moisture content of naked seeds must be kept between 45 and
55% during the storage period. This is because a seed moisture content of more
than 60% will induce seed germination during storage and less than 40% will
decrease the seed viability (Fig. 1).
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II

I

Batch

IO-14

5-8

21-28

10-14

tempera&e
(“C)

79
73
48

GP
MC
GP
MC

Seed in closed plastic bag

Fruit in closed plastic bag

Seed in closed plastic bag

15
61

62

20
(139)
30
54

7
(130)
0
62
40
17
59
GP
MC
GP
MC

Fruit in closed plastic bag

GP
MC
GP
MC

50
51

Seed in closed plastic bag

--

60
52

44

89
60
44

2

GP
MC
GP
MC

81

1

Fruit in closed plastic bag

Seed in closed plastic bag

Fruit in closed plastic bag

Storage conditions

GP
&
MC
(%)

15
(140)
25
50

-

(128)

0

83
65
49

15

95
86
76
45

3

10
(130)
5
54

0
(113)
-

81
45
48

0

49

40
86

4

-

-

55
46

-

20
83
25
46

5

0
(107)
35
54

Storage period (months)

-

-

50
42

-

5
90
10
44

6

-

-

5
40

-

0
78
0
41

1

Table 1. Changes in germination percentage and moisture content of Rotan manau seed during storage (from Mori et al., 1980).
GP, germination percentage. MC, moisture content of seed (number in parentheses is fruit moisture content). -, no determination.
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Fig. 1. The relationship between seed germination and moisture content of seeds and
and fruits of Rotan manau (from Mori et al., 1980).
X Fruits stored within 35 days after harvest.
0 Naked seeds stored within 10 days after harvest.
Naked seeds stored for more than 1 month.

SOWING TECHNIQUE
Preparation of nursery beds

Rattan seeds are first sown in the nursery beds before they are transplanted
to the polythene bags. The size of the nursery beds depends on the number of
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seeds to be sown. In the FRI nursery, the width of the sowing beds is about
1 m and the length depends on the space available. Preferably, the length of
the beds should face the east-west direction to avoid direct heat from the sun.
The beds are shaded with attap (palm thatch).
Sowing
C. manan seeds are sown in rows, the sowing distance within and between the
rows being 2 and 4 cm respectively. The germination pore of the seeds should
be pointed upwards to hasten the germination process (Johari & Che Aziz, 1981).
C. caesius seeds can be sown by broadcasting because the size is smaller compared with C. manan seeds. C. manan seeds are 1.8 cm long by 1.2 cm wide,
whereas those of C. caesius are 1.2 cm long by 0.7 cm wide (Dransfield, 1979).
The sowing medium of these rattan species consists of 75% forest topsoil and
25% sand. A thin layer of sawdust, about 3 cm, is spread on top as a covering
medium to maintain a moist environment for the seeds. Darus (1983) found
that C. manan seeds preferred a medium of high water retention capacity such
as sawdust or a mixture of forest topsoil and sand (3: 1). C. caesius did not show
a preference to any sowing medium among those media tested.
GERMINATION,

POTTING

AND

STORAGE

OF

SEEDLINGS

Germination
The rattan seeds usually start to germinate 2-3 weeks after sowing. In the process of germination, the seed embryo expands and emerges through the pore
cover. The radicle is the first part of the embryo to emerge from the pore cover
followed by the plumule. There is not much difference in germination period
between C. manan and C. caesius. C. manan started to germinate 2-3 weeks
after sowing and germination is completed after 9 weeks. C. caesius seeds germinated 3 weeks after sowing and germination is completed after 10 weeks
(Darus, 1983).
Potting
The potting is done manually. Rattan seedlings are transplanted when they are
2-3 cm tall and the primary leaves are still not expanded. To facilitate transplanting, the sowing beds are first watered and a flat stick (3 cm wide and 10 cm
long) is used to lift each seedling from the beds.
The potting medium for C. manan and C. caesius is similar to that used for
other seedlings in the nursery and it is found to be satisfactory for the growth
of rattan seedlings. The potting medium consists of 75% forest topsoil and 25%
sand mixed with triple super phosphate and ground magnesium limestone at
the rate 2.3 kg and 1.6 kg, respectively, to every 1 m3 of the mixture. The soil
used for potting the seedlings in the nursery is obtained from the forest within
38

the grounds of the FRI and is taken up to a depth of 60 cm. The sand is obtained
from old tin mines. The polythene bag used for potting rattan seedlings is 8 cm
in diameter and 16 cm in height.

Storage of seedlings
Newly potted seedlings are placed on concrete beds until they have reached the
plantable size of about 30-40 cm in height. The seedlings are kept from complete exposure, which would result in scorching of leaves and finally cause the
death of seedlings. Severe shade results in stunted seedlings being produced.
The seedlings are best kept under a light shade.
Mori (1980) found that the optimum light regime for C. manan seedlings is
about 50%. This percentage of light is achieved by attap on sarlon net roofing.
The storage beds for the seedlings are constructed in the same way as the sowing beds. Normally, the rattan seedlings are ready for field planting at 8-12
months after potting. It is not advisable to keep seedlings for more than 12
months in the nursery because this will affect the growth when transplanted
in the field. Earlier planted seedlings showed faster growth than those planted
6 months later (Johari & Che Aziz, 1981).

MAINTENANCE
This consists essentially of watering, fertilizer application or manuring, weeding
and disease control.
The sowing beds and potted seedlings are watered twice a day, in the morning and late afternoon. This is to ensure that they have enough moisture, especially for germinating seeds, which are very sensitive to dryness.
The rattan seedlings in the FRI nursery are normally fertilized by foliar feeding
using Bavfolan (1 l%N, 8% P2 0,, 6% K2 O and trace elements) sprayed four
times a year to maintain a healthy growth. The rate used is 2-3 ml/L water1100
seedlings.
Weeds are not a serious problem either on the sowing beds or in the pots.
Weeding is carried out whenever necessary. For potted seedlings, weeds are
found during the first 6 months, after which the leaves are fully developed and
weeding is not necessary.
So far, there has been no serious problem of insect attack on rattan seedlings. However, if there is any sign of attack, Dieldrex 15 or Malathion IOOE,
at the rate of 2.5 ml/L water is used. In 1982, leaf blight and leaf spot diseases
were noticed on seedlings of C. manan and C. caesius but these were effectively controlled by alternate spraying with Bayleton (0.12 g/L water) and Captan
(2.2 g/L water) at intervals of 10 days.
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A PRELIMINARY STUDY OF THE GERMINATION
AND SOME ECOLOGICAL ASPECTS OF
CALAMUS PEREGRINUS IN THAILAND
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of Forestry,
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ABSTRACT The germination characteristics of seeds of Calamus
peregrinus was found to be superior to that recorded elsewhere for
seeds of many other species of rattan. Experiments showed that a
greater percentage of seeds with the sarcotesta removed germinated
compared with those having the sarcotesta intact. The time required
for germination was also shorter for seeds without the sarcotesta.
Moisture content directly affected the rate of germination; germination was higher for seeds placed in saturated chambers than those sown
in the nursery.

INTRODUCTION
C. peregrinus is a species found growing commonly in the wild in southern

Thailand at altitudes ranging from 50 m to 500 m above mean sea level (MSL).
From the silvicultural point of view, it appears to be a species suitable for cultivation on a commercial scale in Thailand.
At present, the steadily increasing demand for rattan canes has resulted in
the depletion of the resource in the wild. With this depletion, the need for cultivation has become all the more necessary, and rattan research has to be given
some priority. One aspect of this research is germination studies, an aspect which
has not been investigated so far in Thailand. In such studies elsewhere,
Manokaran (1978) found that seeds of various rattan species germinated as early
as 4 weeks from sowing while in one case germination first occurred only in
the 22nd week. Seeds with the sarcotesta removed were also found to germinate
faster than those with the sarcotesta intact as, for example, in seeds of Calamus
manan (Manokaran, 1978; Mori et al., 1980). In this study the rates of germination of Calamus peregrinus were investigated. Also investigated were aspects
of the ecology of this species.
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GERMINATION STUDIES ON CALAMUS PEREGRINUS
Materials and methods
Seeds of C. peregrinus were collected from southern Thailand, at Chumporn,
Ranong and Trang. Germination tests were conducted at the Faculty of Forestry
of Kasetsart University at Bangkok. Tests were initiated on July 21, 1982 and
subsequently on August 9, 1982. The experiment was terminated at the end of
December, 1982, when no more germination occurred.
In the tests, seeds were germinated in three different ways: (1) Five seeds with
the sarcotesta removed were placed on filter paper in a petri-dish, and the filter
paper soaked in water. There were five replicates, and all petri-dishes were kept
in the laboratory. (2) Twenty seeds with the sarcotesta intact were placed in
sand in a plastic tray. The seeds were placed at equal distances from each other
and the tray kept in the greenhouse and watered. (3) Another twenty seeds with
the sarcotesta removed were given the same treatment as in the second experiment. Observations on germination were carried out once every two days. Subsequent development of the seedlings was also observed,

Results
In the petri-dishes, the earliest germination was within 3 days of sowing, while
the last germination, recorded for another sample, was 18 days from sowing.
Germination periods were short compared with those of other species sown under
nursery conditions by Manokaran (1978). The mean germination was a high
value of 97.5% (Tables 1 and 2).
For both seeds with and without sarcotesta sown in the greenhouse, germination began within 12 days from sowing for one sample each. Last germination
occurred at 35 days from sowing for one sample of seeds without sarcotesta,
and at 48 days from sowing for one sample of seeds with sarcotesta. The percentage germination of seeds without sarcotesta was also higher than that of seeds
with sarcotesta, being 91.25 and 76.25 respectively.
When the seeds began to germinate a white columnar plug emerged first. The
emergence of this plug is a characteristic of germinating rattan seeds (Dransfield,
1979). In general, 5 days after emergence and when the plug had extended itself,
the plumule emerged from one side of the plug. On the average, another 4 days
elapsed before the radicle was seen to develop on the opposite side of the
plumule. Sometimes the plumule and the radicle emerged .on the same day. On
such occasions, it was difficult to distinguish the plumule from the radicle, both
in shape and in colour. Within a week from emergence, however, they could
be clearly distinguished from one another; the plumule became green in colour
and showed negative geotropism while the radicle remained white in colour and
showed positive geotropism. At this stage the radicle had transformed to be
the primary root of the seedling and the root cap had already developed. Within
2-3 weeks after this development, secondary roots emerged from the primary
root. On the plumule, the leaf sheath developed within 7-20 days from
emergence of the former. Two weeks after this, the first leaf appeared, which
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Trang

Without sarcotesta in petri-dish + filter paper
With sarcotesta in plastic tray + sand
Without sarcotesta in plastic tray + sand

Without sarcotesta in petri-dish + filter paper
With sarcotesta in plastic tray + sand
Without sarcotesta in plastic tray + sand

Without sarcotesta in petri-dish + filter paper
With sarcotesta in plastic tray + sand
Without sarcotesta in plastic tray + sand

Chumpom

Ranong

Without sarcotesta in petri-dish + filter paper
With sarcotesta in plastic tray + sand
Without sarcotesta in plastic tray + sand

Treatment

Ranong

sources

Without sarcotesta in petridish + filter paper
With sarcotesta in plastic tray + sand
Without sarcotesta in plastic tray + sand

Treatment

100
100
90

100
85
90

95
35
90

95
85
95

Germintion
(%)

3
12
12

91.25

18
48
35

Earliest
Latest
germination
germination
(days from sowing)

20 : 20
20 : 20
20: 18

20 : 20
20 : 17
20 : 18.

20: 1 9
20 : 7
20: 18

20: 1 9
20: 17
20: 1 9

No. in the test:
No. germinated

97.50
76.25

Germination
(%)

Table 2. Data summarising the germination of C. peregrinus seeds.

2

1

Test Seed

Table 1. Germination characteristics of C. peregrinus seeds.

7
15
13

Average period
from first to last
germination (days)

8 - 12
12 - 29
12 - 2 9

8 - 18
15 - 3 2
15 - 3 5

5 - 12
27 - 48
15 - 1 6

3 - 11
27 - 30
1 5 - 29

Germintion
period (days)

was made up of 6 leaflets, each about 14.7 cm long and 1.2 cm wide. Two to
three months later, the second leaf appeared.

SOME ECOLOGICAL ASPECTS OF C. PEREGRINUS
In addition to germination studies on C. peregrinus, some ecological aspects
of the species were also investigated. The results of the investigations are summarised below.

Light intensities
C. peregrinus grows wild throughout the moist evergreen forests of Thailand.

At Trang, the area where most of the investigations were carried out, the light
intensity value in a forest clearing on a clear day varies between 2,000 to 3,500
lux. Under the canopy, at a height of about 1.5 m from the forest floor, light
intensity values range from 200-400 lux and on the forest floor, the value varies
between 100-300 lux. C. peregrinus grows under the above light intensity conditions. On a clear day, the ratio of light intensity under forest canopy to that
in an open area within the forest varies from 1:8 to 1: 10. Observations indicated
that seedlings of C. peregrinus do not require high light intensities for growth.
However, mature individuals required more light than seedlings, and consequently tended to grow towards areas with higher light intensities.

Temperature
Over a large area at Trang, air temperature during the day is quite steady
throughout the year, ranging from 26.3-28.8.C with an average of 27.4.C. The
maximum daytime temperature is in either March or April while the minimum
is in November or December (Anon., 1982). In this study, measurements of
temperature in the areas of C. peregrinus at Trang tallied with the values mentioned above.
Temperatures also vary according to the altitude of the area. Measurements
carried out during this study showed that at about 50 m above MSL, air
temperature was 27-28°C while that at 15 cm below soil surface was 23-24°C.
At higher elevations, air and soil temperatures are lower than the values near
MSL. At 250 m above MSL, air temperature was 26-27°C while soil temperature
was 22-23°C. At even higher altitudes of 500 m above MSL, the respective values
were 25-26°C and 21-22°C.
Variations in temperature due to altitudinal differences do not appear to influence the growth of C. peregrinus, possibly because the variations are not
large enough. Soil moisture content was found to be consistently 35-45% at
the various altitudes, and this probably helped to maintain the stability and
growth of this rattan species.
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Rainfall and relative humidity
In southern Thailand, the amounts of rainfall and relative humidity are quite
high compared with other parts of the country. In the study area at Trang, the
average annual rainfall is 2,327.4 mm with an average number of 174 rainy days
(Anon., 1982). September has the highest amount of rainfall, with an average
of 335.8 mm in 20 rainy days. The annual average relative humidity during the
day is 82% with an average maximum relative humidity of 96% and an average
minimum of 62%. These high values of rainfall and relative humidity are mainly
due to the southwest and northeast monsoons. In the study area at Trang, more
than 30 species of rattan can be found. This is quite unique as there is no other
place in Thailand where there is such an abundance of rattan species in one
locality. The rainfall and relative humidity values in Trang are considerably
higher than those of other parts of the country, such as in Mae Sariang, Prae
Phetchabun, Nan and Kanchanaburi, where rattans grow well. The amounts
of rainfall in these areas are 1,100-l ,400 mm and the relative humidity is generally about 72%. It appears, therefore, that rattans can grow well in areas with
moderate values of rainfall and relative humidity. Higher levels of rainfall and
relative humidity would also appear to be conducive for rattan growth and these
would be factors relevant to the successful establishment of rattan plantations.

Soil factors in relation to growth and distribution
Soil samples in the study area at Trang were collected and analysed. Soil was
found to be sandy-clay-loam, loamy-sand or sandy-loam with medium to high
amount of organic matter (1.8-3.9%). They were all acid soils with a pH of
3.6-4.9. The amount of potassium was found to be 65-90 ppm but phosphorus
content was as low as 6-14 ppm. The soil moisture content, was consistently
35-45%. C. peregrinus was found to grow very well in the types of soils mentioned above.
Growth of C. peregrinus of 3 different stem-length classes, viz., less than
1 m, l-3 m and above 3 m, was examined. Plants were randomly selected
throughout the study area and stem length increase was recorded. Results showed
that within 8 months, stems that were less than 1 m long increased in length
by about 18 cm. Similarly, stems of l-3 m length and above 3 m length increased
their respective lengths by about 50 cm and 72 cm respectively.

CONCLUSION
Calamus peregrinus is a rattan species‘that grows commonly in the moist
evergreen forests of Thailand, especially in the south. It grows well at various
altitudes, and in different soil types. The seeds of this species are also easy to
germinate; germination is earlier and percentages are higher than values recorded for other rattan species elsewhere. C. peregrinus therefore appears to be a
species suitable for cultivation in the future. Present knowledge will, however,
have to be augmented by results from further research before a final decision
is made regarding its cultivation.
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ABSTRACT The Forest Research Institute, Kepong, Malaysia,
began in 1975 a rattan research programme by establishing growth
trial plots of rattan species, such as Calamus caesius (7.6 ha), C. scipionum (3.21 ha), C. trachycoleus (1.29 ha) and C. manan (45 ha)
on its grounds and also in the Sungai Buloh Forest Reserve, Selangor,
Malaysia. AU the plots are being monitored and the growth performances of all the species mentioned are documented. The various factors affecting the growth rates of these rattans are discussed. C. caesius
was observed to grow as much as 5-6 m/year at near-optimum conditions (canopy thinned and poorly drained soil). C. scipionum requires open conditions to give greater cane lengths, whereas C. manan
required adequate light for optimal growth. The growth rates of C.
trachycoleus are comparable to that of C. caesius.

INTRODUCTION
In Peninsular Malaysia, the first rattan plantation was reported to be along the
Pahang River (Brown, 1913), now no longer in existence. Subsequent planting
was conducted in 1962 on the grounds of the Forest Research Institute (FRI)
at Kepong, Selangor; in 1966 at the Sungai Buloh Forest Reserve, Selangor;
in 1%7 at the Ulu Langat Forest Reserve, Selangor; and in 1972 at the Trenggun Forest Reserve, Pahang (Dransfield & Manokaran, 1975). It was not until
1975 that a rattan research programme was formally initiated by the FRI with
the aim of carrying out a more thorough study of the rattan species indigenous
to Peninsular Malaysia.
Initially, the project started with a silvicultural programme concentrating on
three species of economic importance, viz. Calamus manan, C. caesius and C.
scipionum. A total of 45 ha of C. manan, 7.6 ha of C. caesius and 3.21 ha of
of C. scipionum were planted at the Sungai Buloh F.R. and the grounds of
the FRI. Further trial plots of C. scipionum and C. caesius were established
in 1976 at Bukit Cheraka and FRI, Kepong, to assess the survival and growth
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under different site conditions and spacing (Manokaran, 1980; 1981a; 1981b)
and more trial plots of C. manan were established at the Sungai Buloh F.R. and
FRI, Kepong, as shown in Table 1. Subsequently, in 1979, about 1.3 ha were
planted with C. trachycofeus on the grounds of the FRI (Johari & Che Aziz,
1981). Rattans were also planted in an old rubber plantation in 1980 at Dengkil,
Selangor.
This paper highlights the growth performances of some of the rattan species
in the various trial plots in Peninsular Malaysia.
GROWTH

PERFORMANCE

The growth performances of C. caesius (Rotan sega), C. scipionum (Rotan
semambu), C. trachycofeus (Rotan irit) and C. manan (Rotan manau) will be
discussed here.

Calamus caesius (Rotan sega)
One of the most valuable small-sized rattans, this cluster-forming species is
naturally found in peat-swamp forests, freshwater-swamp forests, alluvial river
terrace forests, lowland dipterocarp forests and hill dipterocarp forests
(Dransfield, 1979).
Growth trial plots were established in early 1976 at Bukit Cheraka F.R. and
Sungai Buloh F.R. (Manokaran, 1981a; 1981b) to investigate the growth performance of C. caesius under poorly drained and well drained soils, respectively.
Two different planting designs (line- or group-planted using 6 m x 3 m planting distance) as well as canopy conditions (intact canopy or thinned canopy)
were imposed in these two areas.
Results were evaluated at 2 years (Manokaran, 1981a; 1982a) and at 5.3 years
(Manokaran, 1982b) from the time of planting as shown in Fig. 1. Growth was
superior at the treated, line- and group-planted plots at the poorly drained habitat
in terms of clump formation, stem production and stem growth. Survival was
still high in four out of six plots at 5.3 years after planting, up to 65%. The
best survival was recorded at 72.5% in the treated group-planted plot in poorly
drained soil. The mean stem-length growth rate was also superior in the poorly
drained habitat, ranging from 0.06 m at 2 years to 8.30 m at 5.3 years after planting; clump formation and stem production increased in habitats where light
was more abundant. In the studies carried out by Manokaran (1982b). a mean
growth rate of 1.9 m/year was attained on poorly drained substrate.

Calamus scipionum (Rotan semambu)
This is another clustering species, found in peat-swamp forests, lowland swamps,
dry lowland soils, steep hill slopes, and in secondary forest. Its stems can reach
lengths of over 60 m, with diameters of up to 4 cm (Manokaran, 1976).
Two growth trial plots were established in late 1975 at Sungai Buloh F.R.
to provide information on the growth of C. scipionum under two conditions
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Table 1. Growth trial plots of some Calamus species monitored by the Forest Research
Institute, Kepong, Malaysia.
Species

Location of trial.plot

C. manan

B. 35, Sungai Buloh F.R.
(Selangor)
B. 35, Sungai Buloh F.R.
(Selangor)
F.41, FRI Kepong (Selangor)
F.28, FRI Kepong (Selangor)
Rimba Teloi F.R. (Kedah)
Dengkil, Sepang (Selangor)
(under rubber)
Bukit Belata F.R., Tanjong Malim
(Selangor)

(Rotan manau)

Date
planted

Area
(ha)

7/74

1.2

7/74

1.2

3/78
6/78
I l/80
12180

9.1
2.3
15.0
1.4

9/8l

14.8
45.0

C. caesius

:Rotan sega)

K.37, Bukit Cheraka F.R.
(Selangor)
K.37, Bukit Cheraka F.R.
(Selangor)
K.12, Sungai Buloh F.R.
(Selangor)
K.10, Sungai Buloh F.R.
(Selangor)
F.28, FRI Kepong (Selangor)

4/76

0.81

4/76

0.81

4/76

0.81

4/78

2.87

6/78

2.30
7.60

C. scipionum

(Rotan semambu)

B.35, Sungai Buloh F.R.
(Selangor)
B. 35, Sungai Buloh F.R.
(Selangor)
K.12, Sungai Buloh F.R.
(Selangor)

7/74

1.20

l/74

1.20

II/75

0.81
3.21

C. trachycoleus

F.l5c, FRI Kepong (Selangor)

(Rotan irit)
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4/78

1.29

stemlength (cm)

’> 396.2
> 365.8 - 396.2
> 335.3 - 365.8
> 304.8 - 335.3
> 274.3 - 304.8
> 243.8 - 274.3
> 213.4 - 243.8
> 182.9 - 213.4
> 152.4 - 182.9

>

>

>

30.5

30.5 - 61.0

61.0 - 91.4

91.4 - 121.9

> 121.9 - 152.4

<

rosette stage

Table 2.

Mean stem lengths of Calamus trachycoleus at various ages after planting, up
to the 27th month (data from FRI, Kepong).

Line
no.

Mean length (cm)
4 months
1 1 . 5 + 1.1
9.7
1.0
8.4
0.8
9.4
0.4
11.3
0.8
12.2
0.7
1.3

Total
mean stem
length

10.0

0.4

6 months
17.8
17.1
14.4
13.6
15.5
14.4
12.0

15.2

3.2
2.8
1.5
1.3
2.0
2.5
1.8

0.9

standard error
12 months

27 months

78.3
64.1
57.2
55.5
56.5
57.8
32.7

14.9
13.3
11.4
13.4
20.4
13.6
17.9

316.3
312.0
296.1
276.4
206.2
222.0
205.5

IS.5
28.9
32.2
19.8
52.7
37.2
21.7

59.2

5.45

283.8

13.3

seedlings. Assessments were conducted at 2 years (Manokaran, 1980) and 7 years
(Manokaran, 1983) after planting.
The results indicated that the survival of C. scipionum was generally poor,
being 46% and 48% at the untreated and treated plots at 2 years after planting,
respectively, and falling to about 16% and 21% at the untreated and treated
plots at 7 years after planting, respectively. Stem-length growth was superior
in the treated plots where more light was available to the rattan seedlings;
however, the rate of growth at this plot was still very poor (about 11 cm/year)
between the 1st and 7th years. In both treated and untreated plots, most of
the plants remained solitary-stemmed (i.e. had not suckered) at 7 years after
planting.

Calamus trachycoleus (Rotan irit)
C. trachycoleus is a small-sized rattan endemic to South Kalimantan, Indonesia,
where it receives intensive as well as extensive cultivation (Menon, 1980; Johari
& Che Aziz, 1981). The ideal conditions would be seasonally flooded river banks
on alluvial clays and margins of swamp forest. C. trachycoleus will be suitable
for introduction into Peninsular Malaysia if large-scale plantations of small-sized
diameter rattans are to be established.
Sixty-one seedlings were planted on a 1.29 ha plot on the grounds of the FRI
in mid-1979, after receiving about 170 seeds from Kalimantan in 1978. They
were planted close to a stream and all the sites are freely drained with a sandy
and sandy loam texture (Johari & Che Aziz, 1981).
The plot was evaluated at 1 and 4.5 years after planting, during which survival was evaluated at 93% and 64% respectively. The mean stem length was
about 59 cm after the first year, increasing to about 283 cm at 2.25 years following planting (Table
giving an average growth rate of about 1.25 m/year.
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C. trachycofeus,
being a clustering cane species, produces stolons to produce
more stems. Stolons were produced, in this case, from the second year after
planting. Table 3 shows the ability to sucker and produce stolons; i.e., 360 suckers
and 236 stolons at 4.5 years after planting, from 40 plants in the plot. From
these numbers of suckers and stolons, a total of 636 stems were produced.
Table 3. Number of suckers, stolons and stems produced by Calamus trachycoleus at
2.25 and 4.5 years after planting (data from FRI, Kepong).
2.25 years
No. of
suckers
36
32
33
27
5
10

143

4.5 years

No. of
stolons

No. of
stems

No. of
suckers

No. of
stolons

No. of
stems

2
3
1
12

46
42
42
38
12
16
16

80
64
65
69
8
30
44

loo
46
35
27
5
8
15

189
118
107
103
15
41
63

18

212

360

236

636

Calamus manan (Rotan manau)
This is a large-diameter, solitary-stemmed species found mainly in hill forest
rather than in lowland forest (Dransfield, 1979). It is the most important rattan in the furniture trade and found in abundance only in the Malay Peninsula
and Sumatra and rarely in Borneo (Dransfield, 1977). It is the most soughtafter rattan and is increasingly scarce in supply (Wong & Abdul Rauf, 1981).
Since 1977, about 45 ha of growth and spacing trial plots have been established
on the grounds of the FRI and the Sungai Buloh F.R.
C. manan required adequate light for optimal growth. Manokaran (1977)
noted that C. manan grows faster in positions where the canopy is relatively
open and Mori (1980) found that l-year-old seedlings of C. manan required
l0-15% shade conditions for good growth. In the FRI plots at Kepong, survival was 65-78% after the 1st year and 55-68% at the 5th year after planting.
At about 6 years after planting, the mean stem length is 1.3 m and ranges from
0.1 to 18.0 m in length.
In another study, where the effects of canopy opening were monitored after
4 years’ growth, between 73-88% survived with canopy openings of.0.9-3.6 m
across (Table 4) and the best growth was observed where more than 1.8 m
opening was created, the canes attaining more than 120 cm in length (Table
5). Several growth trial plots of C. manun are still being monitored at Sungai
Buloh F.R. to examine the merits of group planting vs. line planting and the
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Table

4. The survival of Calamus manan seedlings under various extents of canopy
opening at 2 and 4 years after planting (data from FRI, Kepong).
No. of years after planting

Treatment

0.9m (3 ft) opening
1.8m (6 ft) opening
2.7m (9 ft) opening

Table

4

2

No. of
seedlings
planted

No.
surviving

%

123
123
120
122
122

106
109
97
102
105

86.2
86.2
80.8
83.6
86.1

No.
surviving

100
100
37
97
102

%

81.3
87.8
72.5
79.5
83.6

5. The mean stem length of Calamus manan at different ages after planting, under
various canopy conditions (data from FRI, Kepong).

Age

Mean stem lengths (cm) under different extents of canopy opening:

(years)
Control
I
0
1
2
3
4

13.5
15.6
27.1
37.1
51.3

0.3
0.5
0.8
1.6
3.4

0.9 m opening 1.8 m opening 2.7 m opening 3.6 m opening
I
14.8
0.5
14.2
0.3
14.1
0.,3
14.1
0.3
15.4
0.5
16.6
0.5
15.6
0.5
16.7
0.5
0.8
34.5
1.3
35.3
1.0
29.6
31.4
1.0
63.7
2.8
65.5
3.3
67.8
3.1
54.6
2.7
7.3
130.9
8.7
128.8
8.0
123.2
%.8
6.2

effects of canopy manipulation. Phenological behaviour is also being monitored
in these areas.

CONCLUSIONS
From the results tabulated above, there are several factors that can be said to
affect the growth of the various rattan species. Among these factors are optimum
light and soil moisture regimes, the latter significant in the case of C. caesius.
As recorded by Manokaran (1982b), C. caesius can grow as much as 5-6
m/year for the first 5 years of planting at near optimum conditions (with canopy
thinned and poorly drained soil). This suggests that C. caesius requires enough
light for the first few years of the establishment phase. This was also illustrated
in the C. scipionum plots where better cane lengths were observed with a more
open canopy. C. manan also required adequate light for optimal growth
(Manokaran, 1977). The growth of C. manan with a canopy opening of more
than 1.8 m was better than with smaller canopy openings; here the canes
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achieved more than 120 cm mean stem-length growth, indicating that light is
a crucial factor during establishment.
Available results have so far shown that C. trachycoleus can be successfully
grown in this country. Its growth rate of about 1.3 m/year compares well with
the estimated growth rate of 1.75 m/year for C. caesius planted in the same
locality. While the growth rate monitored for C. scipionum was poor (only about
11 cm/year), research on the fertilizer requirements of all the species studied
should give a better understanding of their growth performances.
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CULTIVATION TRIALS OF RATTANS IN
THE PHILIPPINES
DOMINGO

A. MADULID

National Museum, P. Burgos St., Manila, the Philippines
ABSTRACT Trial planting of selected commercial rattan species in
the country is just starting and is being undertaken both by the government and private companies. Two large business-oriented groups have
already ventured into trial rattan plantations within the past 2 years
and others are about to follow suit. The Forest Research Institute of
the Philippines has undertaken cultivation experiments of some commercial rattans in Pagbilao, Quezon in 1975 but this was rather small
scale and in a limited area. The large-diameter rattan, locally called
“palasan” (Calaumus merrillii), is favoured for trial cultivation because
of its high market value, but other less-popular species like “limuran”
(C. ornatus var.philippinensis)
and “tumalim” (C. mindorensis) have
also been tried in some areas. No small-diameter rattan species have
so far been tried but their potential as a commercial species is presently
being considered by some companies. C. caesius, locally called “sika”,
and C. scipionum, recently recorded in Palawan, are highly recommended for trial cultivation because their silviculture and management have already been tried and practised for many years in Kalimantan and other sites outside the Philippines. Other large-diameter rattans aside from palasan should also be tried in pIantations. Sites of
rattan trial plantations are scattered throughout the country: Luzon
(Quezon), Mindoro and Mindanao (Surigao), and Agusan. As most
of the established plantations are barely 2-years old, measurements
of seedling growth are mostly initial and only indicate trends. Further monitoring of seedling growth is required for the next few years
to determine growth increments over a longer period. For commercial rattan plantations to succeed in the country, it will be necessary
not only for government-financed companies to become involved but
also private investors as well.

INTRODUCTlON
With the increasing demand for rattans both in the local and international
markets and also with the increasing human pressure and destruction of the
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primary forests (which are the habitat of most rattans), the natural supply of
this important forest product is fast diminishing in the Philippines to such an
extent that if this trend continues within the next 10 years no more commercial
rattans will be harvested in the forests. It is necessary, therefore, to undertake
measures to ensure a steady and growing supply of commercial rattans in the
country that will cater to the hungry domestic and international markets. Experts believe that the most effective way of solving the problem of rattan supply
is by establishing plantations in selected areas of the country rather than by
relying on natural supply from the forests.
EARLY

ATTEMPTS

AT

CULTIVATION

The earliest attempt at cultivating rattan in the country was undertaken in the
late 1930s by Doloquin (1940). He tried transplanting wildings of Calamus
siphonospathus (223 seedlings) and Daemonorops ochrolepis (291 seedlings) collected from Mt. Makiling to establish a plantation. Survival after 147 days was
computed at 77.1% for C. siphonospathus and 72.3% for D. ochrolepis (Menon,
1980). No further report on the progress of the trial was published and apparently
the experiment has not been followed up. In 1975 mention was made in a report
(Anon., 1975) that “bare-root planting met with ‘limited success’.”
RECENT CANE CULTIVATION IN THE PHILIPPINES
Magat Reforestation Project
Early in the 1970s, the Philippine Reforestation Administration attempted to
grow rattans in the Magat Reforestation Project at Diadi Nueva Vizcaya but
apparently it had little success (Ordinario, 1973).
Pagbilao cultivation trial
Research on the cultivation of rattans was revitalized in 1975 when the Forest
Research Institute (FORI) of the Philippines started germination trials and
transplant experiments of wildings at the FOR1 experimental forest in Pagbilao,
Quezon. Two species of rattans were selected for germination trials, “palasan”
and “limuran” their Latin equivalents being quoted as C. maximus and C. ornatus, respectively (Anon., 1977). However, Dr. John Dransfield, who visited
the experiment site in 1979, noted that it was rather difficult to verify the identities
of the two species investigated as there were no herbarium voucher specimens
for the sources of the seed samples. The highest germination percentage recorded
(average for two species) was 30.19% from seeds without pretreatment sown in
stratified sawdust.
Three plots of rattan seedlings were also established at the site using the same
species, palasan and limuran. The experiment was designed to determine the
effect on the recovery and growth of wildings transplanted with balled-roots
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or bare-roots and also to find out the effect on these seedlings planted in open
ground and under shade or canopy of secondary forest and in open area. After
4 years, no seedlings survived in the open area. In the other two situations, the
rattans grew but, as Dransfield observed during his visit in 1979 (Dransfield,
1979), “prevailing canopy conditions and plot aspect are too different to allow
a direct comparison between the effects of bare-root vs. balled-root transplants
Only in the balled-root transplant plot have aerial stems been produced but the
restriction of aerial stem production to this plot is probably an effect of the
greater light intensity reaching the ground in this plot, rather than any effect
of initial treatment of the seedling root.” The area originally planted with rattan wildings in the Pagbilao Experimental Forest, according to Maximo
Generalao, was about 200 ha but as there is no current inventory of the extent
of survival of the rattans in the field, the actual area could be much less.

Bislig rattan plantation
In September 1982, a company called the National Rattan Corporation (NRC)
was formed with the financial assistance of the National Development Corporation to assist in the development of rattan plantations in the country and to
augment the future supply of rattan poles, which are very much in demand by
the growing export-oriented furniture and handicraft industries.
In January 1983, the NRC started its commercial planting of rattans in Bislig,
Surigao de1 Sur, under a joint management agreement with the Paper Industries
Corporation of the Philippines (PICOP). As of December 1983, the NRC-PICOP
venture has been able to exceed its target by establishing more than 1,000 ha
of rattan plantation areas with less than 10% mortality of the seedlings. So far,
only one species of rattan is cultivated in all the plantation sites, viz., the largediameter rattan called palasan (C. merrillii). Experiments are also being performed using another large-sized cane called tumalim (C. mindorensis) but this
has not yet been used for extensive planting.
NRC expects to double its rate of plantation development to 2,000 ha and
it will maintain this level of development up to the year 1985. Personnel, now
at 200 people, is also expected to increase at an accelerated pace. Upon maturity,
the 5,000 ha plantation is estimated to yield 14.0 million poles at its final harvest
in the 13th year. NRC is also presently finalizing its discussions in Leyte for
the setting up of a l00-ha experimental rattan plantation that could ultimately
be expanded into a commercial basis once the pilot plantation proves to be viable.
Rattans used in the NRC plantation are mostly raised from seeds. Mature
fruits of palasan are harvested from the wild and are cleaned thoroughly in water
to expose the horny seeds. Selected seeds are then pregerminated and sown in
seed boxes until they germinate 3-4 months later. Germinated seedlings are then
potted in waste veneers moulded into “pots.” Aside from germinating rattans
from seeds, the company has also tried using “wildings” collected in the forests
and transplanting them in veneer pots or placed in recovery beds, together with
seedlings grown from seeds to ensure healthy and vigorous planting stocks. Once
the seedlings or wildings reach plantable size (approximately 20 cm tall), they
are carried to the planting sites using backpack boxes. Planting sites are prepared
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by removing underbrush and weeds that might obstruct or impede planting
operation and growth of newly established seedlings. Light thinning of
miscellaneous tree species is also carried out to provide adequate light to the
young planted crops. Planting sites are then staked at a spacing of 5 m x 5 m.
Ring weeding of about 1 m radius is carried out on every planting spot to
eliminate undesirable weed competition with the planted crop. Weeding and
maintenance operations are carried out in established plantations for a period
of about 2 years. After this period, little maintenance work is needed as the
rattan plant will have successfully established itself on the ground.

San Teodoro rattan plantation, Mindoro
Only recently, a private company called the Swedish Match-Hilleshog, Philippines, Inc. (SMHI), engaged mainly in reforestation projects in the country,
has ventured into rattan plantation in cooperation with the Provident Tree
Farms, Inc. by setting up two semi-commercial pilot plantations in Mindoro
and Agusan. The trial plantation of SMHI in San Teodoro, Mindoro Oriental,
was established in September 1983 and covers about 50 ha of logged-over or
remnant mixed dipterocarp forest. In this site, various experiments are being
conducted such as germination trials, spacing effect, provenance trials, and the
effect of shade on seedling growth. Several species are planted in experimental
plots, namely “limuran,” “palasan, ” “ditaan” (C. mindorensis), “paklakanin”
(Calamus sp.), and “litoko” (C. manillensis).

Talacogon rattan plantation, Agusan
The other SMHI plantation site, located in Talacogon, Agusan de1 Sur, was
established only in March 1984 and is now being planted with about 9,500 seedlings of palasan at 5 m x 5 m spacing over an area of about 25 ha. According
to Mr. Hans Petterson, General Manager of SMHI, the actual target for 1984
is 100 ha planted with 45,000 seedlings of palasan. So far, only the large-diameter
canes are planted in Agusan, but good quality small-diameter rattans such as
“sika” (C. caesius) are also being considered for planting in the future.

CONCLUSIONS
Table 1 is a summary of the various rattan plantation projects in the country
and some pertinent information about them. From the foregoing, it can be said
that rattan trial plantations are still new in the Philippines and it will take several
more years before the first harvest can be made. Unlike other Southeast Asian
countries that have concentrated on commercial production of small-diameter
rattans, the Phillipine investors prefer the large-diameter canes, of which palasan
is the most highly sought. There are still some information gaps in the technology
of rattan cultivation in the country but this should not deter or discourage wouldbe investors in rattan plantations, for this is not as complex and difficult as
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Table 1. Summary of existing trials and commercial plantations of rattam

Office/company

Forest Research
Institute
National Rattan
Corporation
Swedish MatchHilleshog, Inc.
Swedish MatchHilleshog, Inc.

Year
established

Location

1975

Pagbilao, Quezon

1983

Bislig,

1983

San Teodoro,
Mindoro Oriental

1984

Talacogon, Agusan

Surigao

Area (ha)

200

in the Philippines.

Species
planted
Palasan/Limui-an
Palasan

1,ooo
50

Various

specie5

PaJasan

100

it appears (Generalao, 1978). What is needed at present is for more investors,
especially the private companies, to join in this venture. The waiting may be
a little long, about 7-8 years, but the reward for investment is commensurate
and profitable.
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A PRELIMINARY REPORT ON THE GROWTH
FORMS OF CALAMUS CAESIUS AND C.
TRACHYCOLEUS IN SAFODA’S KINABATANGAN
RATTAN PLANTATION
SHIM PHYAU SOON & MUHAMMAD A. MOMEN
Sabah Forestry

Development Authority (SAFODA), Kota Kinabalu,
Sabah, Malaysia.

ABSTRACT Assessment of aerial stem formation from various plots
in the Kinabatangan Rattan Project of the Sabah Forestry Development Authority (SAFODA) showed that canes doubled in number
every year up to the third year for Calamus caesius and to the fourth
year for C. trachycoleus, despite a severe drought in 1983 that reduced
the rate of formation of aerial stems per clump. The decreased rate
of cane formation of C. caesius projected after the third year could
be due to squashing of the short rhizomes.

INTRODUCTION
Growth studies by Shim & Tan (1984), which involved the cutting and measuring of Calamus trachycoleus clumps annually up to the third year in the
Kinabatangan Rattan Project of the Sabah Forestry Development Authority
(SAFODA), indicate average growth rates of 3 m/year for aerial stems, with
projected yields of 0.5 metric tons/acre/year of canes by year 8, increasing to
1 metric ton/acre/year by year 11. This paper presents additional information
on the production of aerial canes of C. cuesius and C. trachycoleus.

GROWTH FORMS OF C. CAESIUS AND C. TRACHYCOLEUS
The canes of both Calamus caesius and C. trachycoleus are pencil sized. These
two species produce numerous aerial stems or canes. According to Dransfield
(1977), “C. cuesius produces a rather dense clump of many aerial stems, often
more than 15 in number radiating from a condensed system of short
underground rhizomes. As each rhizome grows into an aerial stem, there is the
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potential for replacement by 2 new rhizomes and hence exponential increase
in the number of aerial stems in the clump. However, because of the shortness
of the rhizomes, many of the potential new rhizomes become juxtaposed and
squashed and in this condition remain as bulb-like dormant shoots.”
In comparison, C. trachycoleus produces diffuse open colonies, spreading
by means of lax, above-ground stolons or elongated rhizomes. “Initial growth
of the seedling is similar to that of C. caesius, the first stem and 1 or 2 suckers
being orthotropic. Subsequent branching results in robust stolons up to 4 cm
in diameter which grow along the soil surface or slightly raised above the ground
level on short adventitious roots. The stolons, like the rhizome of C. cuesius,
metamorphose into orthotropic stems. The length of the stolons from point
of origin to point of metamorphosis may be 3 m or more. As in C. cuesius,
two branches are produced at the area of metamorphosis, one each from adjacent nodes, but unlike C. cuesius, both branches grow out to produce new stolons
unless damaged; no dormant branches have been observed and this is regarded
as being correlated with the open growth of the clump and apparent lack of
corn pet it ion between the branches. Unlike C. caesius, C. trachycoleus is a rapidly
invasive species and the potential for exponential increase in number of aerial
stems is usually realised.”

Assessment of growth forms
SAFODA started plantation establishment in 1979, there were hardly any
observations on aerial stem or cane production. Since investigations began on
these aspects for both C. caesius and C. Irachycoleus, results from observations on C. caesius by Manokaran (1981, 1982) have been published.
The assessment of growth forms of both C. cuesius and C. trachycoleus has
been made at SAFODA’s Kinabatangan Rattan Project located near Batu Puteh
on the east coast of Sabah. The project of 10,000 acres (4,050 ha) is divided
into three phases - A, B and C. Each phase is divided into approximately 30
blocks of about 100 acres (40.5 ha) each. The severely inundated flood plain,
on which this project is sited, is not suitable for agricultural development.
Early trials indicated that only C. trachycoleus can withstand the severe
flooding that occurs. Prolonged submersion of over a month is fatal to C. cuesius
seedlings. As a result, only C. trachycoleus has been planted in the low lying
areas and C. caesius planting is restricted to the low hills within the project area.
When

Data

collection

The data for this paper came from the assessment of various blocks that are
of different ages. For C. trachycoleus, data for blocks 28A and 29A came from
research plots on growth studies that involved the cutting of 10 different randomised clumps annually for 10 years and measurement of all the cut canes.
Due to the climbing nature of the canes, this appears to be the only possible
way of accurately measuring the length of canes. The data for block 2A from
an area selected at random were contributed by the contractor - Rattan
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Management Services. Only one assessment of 17 plants was taken from the
oldest plot of 4.7 years at Tanjung Bulat. This area adjoins phase C of the project and the plants were from an area chosen at random. The trees in this particular area were poisoned with 2,4,5-T at the time of planting. For block 2A
and Tanjung Bulat, the aerial stems were only counted and not cut.
The C. cuesius blocks were all established on hill slopes. The research plot
in block 8B forms part of the growth studies that involve the cutting of canes,
and data for block 1A (area selected at random) were provided by Rattan
Management Services. Unfortunately, C. cuesius plants of more than 3.5 years
of age were not available for comparison.

AERIAL STEM PRODUCTION
From Table 1, it appears that C. trachycoleus produces an average of 2-3
aerial stems during the first 2 years. By the third year, an average of 8 stems
is produced with a potential of 17 stems per clump; by year 4.7, this figure has
risen to 25 with a potential of 44 stems per clump.
It must be pointed out that with the exception of block 2A of age 1.4 years,
the blocks 28A and 29A (age 1.6 years) were assessed immediately after the severe
6-month drought in 1983. The weakened plants were then subjected to almost
continuous flooding during the second half of 1983. All assessments of plots
from age 2.3-4.7 years were undertaken during 1984, after the floods. Block
2A (age 1.4 years), assessed before the drought, has a high average number of
3.85 aerial stems because of uninterrupted growth due to favourable weather.
Had there been no drought, the number of aerial stems produced in all the blocks
would probably have been much higher. In addition, two of the stolons at Tanjung Bulat were cut/dead. A number of the original seedlings that died were
replaced 1 year later and one or two of the lower figures for aerial stems produced could have come from these replanted seedlings.
Aerial stem formation of C. caesius (Table 2) shows that on the average, 2-4
stems are produced per clump up to age 2.5 years. By the age of 3.5 years, an
average of 11 stems are produced with a potential of 29 stems per clump. Again,
it must be pointed out that block IA (age 2.0 years), with 4.23 canes per clump,
was assessed before the drought.

PROBABILITY DISTRIBUTION OF AERIAL STEM FORMATION
Tables 3 and 4 show the extent and distribution of aerial stem formation among
the different age groups of C. trachycoleus and C. caesius, respectively.
In Table 3 (C. trachycoleus), it can be seen that between the ages 1.4 and
2.3 years, at least 85% of the plants produce between two and five aerial stems
per clump. At age 4.7 years, 94% of the clumps produce more than 10 aerial
stems each.
The distribution of aerial stem formation by age groups of C. caesius (Table 4)
is more variable. However, assessments undertaken afer the drought, i.e., age
groups 1.8 and 2.5 years, show that the majority of the clumps have l-3 aerial
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stems. At age 3.5, 68% of the clumps have between 5 and 11 stems and about
45% produce more than 10 canes per clump. This is much higher than the results
obtained by Manokaran (1982) for C. caesius from a treated, line-planted plot
established in poorly-drained soil. Of the 115 plants assessed by Manokaran
in the plot with relatively better growth, 65% of the plants had l-2 aerial stems
and only two plants had 10 stems at age 5.3 years.

COMPARISON OF THEORETICAL AND OBSERVED RATES
OF STEM FORMATION
Without published reports on aerial stem formation, our early estimations of
cane production were based on old production data from Dutch plantations in
Kalimantan and on Dransfield’s observation that the number of aerial stems
of C. trachycoleus increases exponentially. We assumed that aerial stems of
C. trachycoleus double in number yearly:
Age (years)
Number of stems

1
1

2
3

3
7

4
15

5
31 etc.

This theoretical increase in the number of canes in age groups l-5 is compared with observed data on the average number of stems per clump according
to the available measured age groups, e.g., 1.4, 1.6,. . . ,4.7 years. As the observed
data are not sufficient for such a direct comparison, best-fit equations are used
to fill the gap.
As shown in Table 5, the number of aerial stems produced per clump in the
different years is estimated from the best-fit equation. The ‘t’-test was used to
examine the differences between the actual and theoretical growth rates. Results
of the ‘t’-tests show that the differences between the theoretical and observed
rates of aerial stem formation are not statistically significant for both C.
trachycoleus and C. caesius up to the fifth year.
Table 5. Comparison of theoretical and observed rates of cane formation.
No. of stems per clump
Age of plants Theoretical rate
(years)
(x)

(y)

Observed rate
C. traehycoleus

(Y2=1.55+0.22X3)

I
3
7
15
31

I .77
3.37
1.18
16.08
30.00*

*Projected value using best-fit equation.
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C.

caesius

(log Y3= -0.17+1.94 log X)
I.52
3.86
7.18
12.60*
19.46*

When the results from Table 5 are plotted on a graph (Fig. 1), there is a surprisingly close correlation between theoretical and actual increase up to an age
of 3 years for C. caesius and an age of 4 years for C. trachycoleus. From the
graph, there does not appear to be any slowing down in the rate of aerial stem
formation in C. trachycoleus even at the fifth year, and possibly thereafter,
but in the case of C. caesius, the projected number of stems formed per clump
after 3 years points to decreasing rates of aerial stem formation, possibly as
a result of constriction of rhizomes.

FURTHER

OBSERVATIONS

Dransfield (1977) mentions 15 or more aerial stems per clump of C. caesius
and adds that plants become exhausted after the second harvest. Information
in other papers noting the replanting of C. caesius after the fourth harvest comes
from verbal reports by rattan cultivators at Dedahup.
However, Broers (1902, cited in Heyne, 1927) records that at the 15th year,
the clumps should have 50 or more stems and van Tuil(1929) writes that Chinese
rattan planters harvest their crop l0-12 years after the seedlings have been
transplanted, and that with more favourable growing conditions (light and weed
control) one can harvest in these gardens every 3 years without endangering the
production. One clump in block IA of the project (age 3.5 years) had 29 stems,
the longest being 52 ft (15.9 m) and clumps occupying a space of at least 1.5 m
in diameter with 100-150 aerial stems are not uncommon in the wild. Furthermore in a clump of wild C. caesius in block 3A with about 100 canes of lengths
50-60 ft (about 15-18 m), there are indications that the clump was cut 3-4
years ago. As the clump is growing vigorously, the need to replant after the
second or even the fourth harvest is questionable.
During the first 3 years after planting, only short orthotropic rhizomes are
produced by C. trachycoleus, but instead of one or two suckers, as described
by Dransfield, as many as 15 aerial stems or suckers are produced. In most
cases, stolons are formed from age 3 years onwards. Within the space of 19
months, a stolon can elongate 19 ft (5.8 m) or more with 3-4 aerial stems
spaced about 5 ft (1.5 m) apart along the stolon.
Most stolons, however, branch at the point of metamorphosis as described
by Dransfield. Other stolons have been observed to produce three aerial stems
at regular intervals with no signs of branching of the stolons. It remains to be
seen whether plants producing unbranched stolons also produce branched stolons
or whether the unbranched stolons will in future produce branches. If they do
not branch, then selection will be necessary for optimum production of canes
of C. trachycoleus.

CONCLUSIONS
The results show that aerial stems double in number every year for the first
3 years for C. caesius and the first 4 years for C. trachycoleus. Further annual
assessments will be conducted to ascertain whether this trend will continue for
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Fig. 1. Rate of aerial stem formation of C. trachycoleus
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both species or whether the rate of cane formation in C. caesius will drop in
future as projected.
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PRELIMINARY OBSERVATIONS ON THE EFFECT
OF DIFFERENT CANOPY AND SOIL MOISTURE
CONDITIONS ON THE GROWTH OF
CALAMUS MANAN (MANAU)
P.H.J.
SEAMEO-BIOTROP
Tropical

NAINGGOLAN

Southeast Asian Regional Centre for
Biology, Bogor, Indonesia

ABSTRACT Preliminary observations during the first year after
transplantation to the field showed that seedlings of Calamus
manan
had better growth rates and lower mortalities when grown under halfcanopy shade or under exposure to the morning sun, than when grown
in full shade of the forest. This was true irrespective of whether the
trials were conducted under wet or dry soil moisture regimes.

INTRODUCTION
Calamus manan is a commercial rattan that has been exploited more intensively

in recent years in Indonesia, especially so in Sumatra. This has caused a decrease
in the availability of this cane which, furthermore, has a low natural regeneration. The availability of fruits for artificial regeneration is also poor. Studies
on seed characteristics, nursery management, seedling vigour and the ecological
factors that affect growth, such as forest canopy characteristics, soil and microclimatic conditions, are needed.
Generally, C. manan grows as a solitary stemmed rattan, in habitats ranging
from mountain ridges and hillsides to valleys. Fruits of C. manan mature in
June, when the colour of the pericarp changes from green to brownish and the
fleshy layers become somewhat sweet.
Manokaran (1978) found that germination percentage varied from as low as
0.2% to as high as 83%. Mori et al. (1980) stated that C. manan seeds may
not have dormancy. Corner (1966) stated that the slow rate of germination may
be due to the undeveloped seed structure, especially the radicle. Seeds of
C. manan tested by the author rapidly decreased in viability. After being stored
for one week at room temperature, the level of germination dropped to 10%
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and after 2 weeks storage, there was no germination, probably as a result of
moisture loss.
Seed collection, handling during transportation from the forest to the cultivation areas, storage, viability and seedling quality are all areas requiring attention. Proper nursery techniques and an understanding of the ecological requirements for optimum growth are required.
The objective of these studies was to investigate the ecological requirements
of light and moisture necessary for optimum growth of C. manan at Gunung
Walat, Sumatra.

MATERIALS AND METHODS
The fruits of C. manan used for these experiments were harvested from Bengkulu
during February, 1982. After removal of the fleshy layers, the seeds were germinated in loamy soil and subsequently transplanted into plastic bags measuring 14 x 24 cm. The seedlings were maintained under shade for 1 year in the
nursery at Tajur, during which time they reached a height of 30-40 cm, with
2-3 leaves each. Before transplanting to the field, the shade was gradually
removed.
These seedlings raised in the nursery were planted out in different conditions
of soil moisture and shade. The soil moisture regimes were classified as dry and
wet, while the shade conditions investigated were classified as full shade, halfcanopy and open (exposed to morning sunlight). These trials were laid out in
strips along a stream, about 10 m on both sides, on both flat and steep terrain.
In these trials, the seedlings were planted under the canopy of various species
such as Agathis sp. and Schima sp., together with Eupatorium sp., Imperata sp.
and various other herbs and ferns. Measurements of height and leaf production
were carried out every three months.

RESULTS AND DISCUSSION
Results of the trials are summarised in Table 1. In each of the soil moisture
regimes investigated (wet and dry), seedlings of C. manan planted under full
shade had lower mean annual growth rates than those planted under shade of
half-canopy and open conditions. After being transplanted, seedling mortality
under full shade was about 38.5% on wet soils and about 21.3% on dry soils.
On dry soils under full shade, growth rates were analysed to be between 1 I .3
to 48.0 cm/year and between 3 to 5 leaves were produced after one year. On
wet soils under full shade, the growth rates were between 24.3 to 52.8 cm/year
and between 4 to 5 leaves were produced during the first year.
Seedlings planted on dry soil under shade of half-canopy had growth rates
between 34.1 to 62.2 cm/year and produced between 4 to 5 leaves during the
first year, with about 10% mortality at the first year. On wet soils under shade
of half-canopy, growth rates were between 61.7 to 80.9 cm/year, with 5-7 leaves
produced and a mortality of 13.3% during the first year.
Seedlings planted on dry soils in open conditions had growth rates between
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seedlings one year after transplantation to the field at

65.0 to 94.0 cm/year, with 4 to 6 leaves being produced and a mortality of 17.3%
during the first year. On wet soils in open conditions, the growth rates were
between 62.1 to 90.8 cm/year, with 6 leaves being produced and a mortality
of 25.1% during the first year.
In both wet and dry soil regimes, the best growth of C. manan seedlings was
obtained under open conditions, but mortality on wet soils was somewhat higher
compared to that on dry soils. In both soil moisture regimes, growth rates were
lowest and mortality was highest under shade of full canopy.
Seedlings planted under open conditions appeared more healthy compared
with those under full shade and half-canopy shade, but the colour of leaves
was somewhat pale green to yellowish. Seedlings grown under full shade and
half-canopy shade had dark green to light green leaves, but the leaf stalks and
leaf sheaths were rather small. To prevent scorching of seedling leaves under
full exposure to the sun, some shade may be used at the nursery stage; this shade
should be gradually removed before transplanting to the field.
The seedlings that were planted under full shade and half-canopy shade seemed
more slender compared to those in the open; this effect may be due to lower
light intensities.
CONCLUSIONS
Irrespective of wet or dry soil moisture regimes, C. manan seedlings had better
growth rates and lower mortalities during the first year following transplantation when grown under shade of half-canopy or under open conditions (with
exposure to the morning sun) than under full shade. These results are only
preliminary, as observations are still being continued.
Mortality in the field may possibly be reduced if at the nursery stage, the
shade-grown seedlings were first acclimatised to gradual removal of shade.
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THE PRESENT STATUS OF RATTAN PALMS IN
INDIA - AN OVERVIEW
K.BASU

SHYAMAL

Botanical Survey of India, P.O. Indian Botanic Garden,
Howrah- 711103, India

ABSTRACT An overall account of Indian rattan palms is presented
in this paper. The phytogeographical areas of rattans in India have been
briefly described, emphasising the diversity, endemism, ecology and
habitats of rattan genera and species. Reference is made to the taxonomic studies of Indian rattans and to research programmes on rattans
undertaken by the different institutions in India during the last few decades. The usages of rattans have been known in India since ancient
times, as medicine, food, cordage, source of potable water, house
building materials or materials for tribal rituals and religious practices.
Despite rapid changes in the socioeconomic and cultural life of the
Indian people, old heritage and practices are continuing, and some
of these have been stated here. Commercial exploitation of indigenous
rattans for the furniture making industries has been in vogue after the
decline in the import of canes from abroad. It has been stated before
that continuous exploitation of indigenous rattans from the natural
forests would cause depletion of the rattan resource. The deliberate
changes made in the forest ecosystem are also responsible for the loss
of rattan flora because rattans are susceptible to environmental
changes. To supplement the dwindling resource of commercially exploitable indigenous rattans,
forest departments in India were committed to undertake research on artificial regeneration of rattans and
rattan cultivation on a commercial basis; the results of these studies
have been reviewed here. As a measure of conservation, the need for
biological studies of rattans is stressed. Lastly, the need for exchange
of ideas and expertise at regional and international levels on studies
of rattan flora, development of rattan cultivation and improvement
of processing technology is also pointed out.
INTRODUCHON
Rattans are mostly trailing or climbing spiny palms with characteristic scaly
fruits, classified under the Lepidocaryoid major group (Moore, 1973) of the
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palm family Arecaceae (Palmae). The word “rattan” is derived from the local
Malay term “rotan,” used for canes (Whitmore, 1973). Rattan palms include
14 genera and about 600 species in the world (Dransfield, 1981). The major
concentration of genera and species are in Southeast Asia and great diversity
of their forms is displayed in the Malay Peninsula. Rattans range in habit from
stemless plants to high climbing giant creepers, hapaxanthic or pleonanthic in
mode of flowering. A number of rattan species are economically important
because they are the commodities for commerce. Some, apart from their local
uses, have immense ethnobotanical value as they provide basic needs of the tribal
people in remote areas. Lepidocaryoid palms in India comprise 45 species in
5 genera: Calamus, Daemonorops, Plectocomia. Korthalsia and Salacca (Basu,
1983). The last genus, represented by one species, is a stemless plant. The other
46 species of climbing palms or rattans (canes) constitute about half of the total
Arecaceae in India. In India, the generic diversity of rattans is not so great and
the total number of rattan species is meagre and accounts for less than 50%
of the rattan species of the Malay Peninsula, which has 104 species (Dransfield,
1979). Endemism in Indian rattans is very high, comprising about 27 taxa (25
species and 2 varieties) out of 46 (44 species and 2 varieties) in the mainland
and insular regions of India. Another eight species, though not strictly classified
as endemic to India, are restricted to the Indian subcontinent, occurring in adjacent countries such as Bhutan, Nepal, Bangladesh and Sri Lanka. The regional
distribution of Indian rattans with the number of endemic species is shown in
Table 1.

DISTRIBUTION OF RATTANS

IN INDIA

Indian rattans are broadly distributed in the evergreen, semi-evergreen or moist
deciduous forests of three major regions in India, viz., in the Western Ghats
of Peninsular India, Eastern and Northeastern India and the Andaman and
Nicobar Islands. Rattans are rarely seen in the rest of India. The phytogeographic
areas of Indian rattans have been defined elaborately in Champion &Seth (1968).
The distribution of the various species of Indian rattans is given in the
Appendix.

Peninsular

India

Peninsular India has only one rattan genus, Calamus. Its major localities are
in the evergreen forests of Western Ghats extending from Tirunelveli of Tamil
Nadu to North Kanara of Maharasthra. The conspicuous niches of rattans are
the forests of lower and upper hill valleys, mountain plains and deep ravines
along water courses with altitudinal range varying from 300-2000 m. Cane brakes
are absent or rarely present in the windward western slopes of the Ghat forests
(Kadambi, 1950). With the exception of Calamus rotang, a freshwater swamp
cane of the plains, all other species are exclusively of the montane and submontane regions. The maximum concentration of Calamus exists between the
altitudes of 400 and 1000 m.
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Eastern and Northeastern India
The phytogeographical area of rattans in this broad region comprises the
evergreen forests of Assam Valley, submontane or evergreen forests of the plains
of Assam, Arunachal Pradesh, Meghaiaya, Manipur, Nagaland, Mizoram and
Tripura, and Sub-Himalayan mixed forests of east Assam, Sikkim, West Bengal
and Arunachal Pradesh. The entire region is represented by three genera:
Calamus, Daemonorops, and Plectocomia. Calamus and Daemonorops have
their range of distribution from the alluvial plains to the moist hill forests up
to 2000 m altitude. The maximum concentration of Calamus species is below
1000 m altitude. A significant floristic change of rattan flora is manifested between 1000 and 2000 m altitudes and above.
With increasing altitude, the number of Calamus species gradually declines
to only one species, Calamus acanthospathus;
at much higher altitudes the only
rattan growing is Plectocomia himalayana.
Andaman and Nicobar Islands
It is thought that the Andaman Islands are continental fragments and the
Nicobars are volcanic; their vegetations show marked differences (Jain, 1983).
Evergreen forests are on low alluvial damp strips of land in the valleys or on
moist loamy fertile hills. The forest vegetation in Andaman and Nicobar Islands
is still very rich and remains untouched on many islands, though on others it
is already greatly damaged or under severe pressure (Balakrishnan, 1979). Rattans are conscpicuous
all through the evergreens and the moist deciduous forest
on slopes, being represented by the genera Calamus, Daemonorops and Korthalsio. The last genus is absent in the mainland of India.
ECOLOGY OF INDIAN RATTANS
Rattans are characteristic plant components of the evergreen and semi-evergreen
climaxes, locally in the moist deciduous forests and typically in the moist Sal
forests of northern India. The most favourable niche for rattans is the wet
hollows, from which it spreads outward to various distances and in various directions. It proliferates in areas of abundant and well-distributed rainfall, where
the soil is fine clay and rich in humus. By vigorous growth, canes form impenetrable thorny thickets or sometimes climb upon tall trees of Dipterocarpus, Calophyllum, Pterocarpus, Garcinia, Hopea and Mesua, which form the
uppermost canopy. Once the creeping canes establish large thickets, it becomes
impossible for the small trees to push through. A trailing cane may attain a
length of 60 m or more. In the natural habitats, canes are occasionally associated
with creeping bamboos especially Dinochloa and Neohouzeaua. In the Western
Ghats, common creepers associated with canes are Entada, Smilax, Elaegnus,
Derris and Gnetum. The climbing canes favour wet ground, from which they
may largely replace the tree canopy and add a characteristic appearance to the
vegetation as a whole. Canes are not found in the bamboo infested areas. The
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aggressive growth of the bamboos antagonises the spread of canes. Calamus
viminalis Willd. var. fasciculatus
(Ciriff.) Becc. is the only cane that grows near
the bamboo brakes.

HISTORY OF RATTAN STUDIES IN INDIA
Early studies
The earliest account of rattan palms in India was published in the ninth volume
of Van Rheede’s Hortus Malabaricus, published between 1678 and 1703. It contains descriptions of two climbing rattans and a Salacca known by their local
names. The other significant early work was by Roxburgh (1832), who described
four new species of rattans from eastern India. Griffith’s work on rattan,
in his Palms of British East India, was first published in 1844-1845, followed
by the publication of the folio volume containing plates in 1850. Griffith described
11 new species of rattans from India. His collection of herbarium specimens
also enabled Martius (1853) to write the account on Indian palms. Some of Griffith’s rattan collections still exist as living treasures of the Indian Botanic Garden,
Howrah. Beccari’s work on Indian rattans was first published in the sixth volume
of J.D. Hooker’s Flora of British India (1894). His exhaustive monograph on
rattans was published in the Annals of the Royal Botanic Garden, Calcutta,
between 1908 and 1918. Beccari’s works still remain as the standard treatise
for Indian rattan palms. The treatment Palms of British India and Ceylon by
Blatter (1926) also contains notable information on Indian rattans.

Recent studies
During the last many decades, no serious attempts have been made to undertake floristic and taxonomic studies of palms, especially the rattans. Studies
on rattans have been carried out exclusively by the forest departments, with
the main objective of increasing the resource base for commercial exploitation.
Efforts were made to introduce exotic rattans into cultivation to supplement
the import of canes. Research was also aimed at testing the potential of lesser
known indigenous canes for commercial utilisation (Ramaswami, 1950; Badhwar
et al., 1957; Badhwar et al., 1961 a& b; Ghosh, 1961). The Forest Department
of Andaman & Nicobar Islands is presently engaged in research on regeneration of rattans in heavily logged forested and plantation research with Calamus
viminalis and C. rotang (Anon., 1982). Tissue culture research is being carried
out at the Department of Morphology, School of Biological Sciences,
Palkalainagar, Madurai, in Tamil Nadu. Species trials were conducted by the
Forestry Department of Coorg in Karnataka. The Kerala Forest Department
is planning research on species trials and tissue culture. Biological studies, prerequisites for conservation and cultivation of rattans have not been taken into
account by any institution in India. Due to inadequate field studies, the biology
and habitat ecology of several taxonomically distinct species of Calamus, Plectocomia and Korthalsia remain unknown, and some species are known by their
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type specimens only, although they appear to be potentially useful. The Botanical
Survey of India, being a pioneer institution in India for floristic and taxonomic
studies, has undertaken revisionary studies of the rattans for the new Flora of
India. A provisional checklist of Indian rattan palms was drawn up and circulated to different institutions in India and abroad dealing with research in
rattans (Basu, 1983).
It has been reported that overexploitation of rattans for trade is causing depletion of rattan population in their natural habitats. Ghosh (1961) pointed out
that by the introduction of selected timber species in the natural forests, the
prevailing forest ecosystem is being upset. This practice is responsible for the
loss of cane populations in the forests of West Bengal. It is presumed, therefore,
that overexploitation and imposed changes in the forest ecosystem are both
responsible not only for loss of elite species but also for reducing the wealth
of the rattan flora of the country. In view of the above situation and because
of our involvement in the study of endangered flora of our country, it became
imperative to determine the present status of rattans in the forests. Because forest
departments are the custodians of the forests, questionnaires were sent to them
requesting information on the availability of rattans in the forests according
to species, exploited species, their volume of collection, etc. The data received
in response was revealing, particularly with regard to exploitation of various
species of rattans, and enabled some conclusions to be drawn about the present status of exploitable rattans and their conservation prospects.

USES OF INDIAN RATTANS IN TRADITIONAL LIFESTYLES
AND RELIGIOUS PRACTICES
Traditional

uses

Canes have local uses as much as other plants have. Apart from their importance as a commodity for the furniture making industries, there are a great many
other uses also known to the Indian people since ancient times. In the
Bhavoprakasha, Rasaratnakara, Yogratnakara and Sarangadhar, medicinal uses
of rattans have been reported. It is stated that the root of Calamus rotang, in
combination with other herbs, is useful for treating snake bites and scorpion
stings. The root is also useful for its antidysenteric, antibilous, tonic, febrifuge
and depuration properties. In veterinary practices, it is employed as a tonic and
aperient. The tender leaves of C. travancoricus are used for treating dyspepsia,
biliousness and ear trouble and are also considered antihelmenthic. Powdered
dried seeds of C. rheedii, roots of C. rotang and Daemonorops draco are applied to treatment of abdominal ulcers (Caius, 1935; Hartwell, 1970).
The tribal people of northeastern India make extensive use of long canes of
Plectocomia and Daemonorops for making cane bridges. Split strings from the
slender canes are used as cordage and dragline for catching fish. Strong but
slender canes are used for making bows and arrows. Radical leaves of C. andamanicus and D. kurzii are used as thatch. To the Jarwa tribes of Andaman
Island, C. andamanicus is the source of soft drinking water (Sangal, 1971). A
section of a 3-m long cane, when cut and held vertically, yields sap that trickles
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down from the cut end. A 2-m piece of Plectocomia himalayana provides enough
potable water to quench the thirst of four workers in dry seasons.

Indian rattans and religious practices
Some species of rattans are used in tribal rituals and festivals. As ethnobotanical
studies in India are rapidly expanding, it may be expected that the uses of rattans by Indian tribes would eventually become better known. To Bengali Hindus, a small specially designed cane bucket known as kunke, made of Pani bet
(C. tenuis), when filled with newly harvested paddy, symbolises Lakhshmi, the
Goddess of prosperity. In each harvest festival in Bengal, known as Nabanya,
the kunke is filled with fresh paddy replacing the previous year’s collection,
and after wrapping with a new cloth, it is worshipped.
During marriage ceremonies of Hindus in West Bengal, the bridegroom puts
a little vermillion on the kune first, and then the vermillion, attached to the
side of the kunte, is put on the forehead of the bride to signify that she is now
his wife. Canes are also used for making the framework by clay images. At
present, due to the high price of canes, frameworks are made with split bamboos.

COMMERCIAL UTILISATION OF INDIAN RATTANS
Canes are recognised as one of the most useful forest products in India. From
the utility point of view, their position is next to timber and possibly equal to
that of bamboos. Canes play an important role in the rural economy employing many people in the remote areas, who earn their livelihood through extraction of canes, cleaning and processing. In West Bengal, a majdoor earns at the
rate of Rs. l/- per head load of canes and Rs. 15/- per cart load (Chakraborty,
pers. comm. 1983).
Urban people are employed in the small-scale industries and cottage industries
manufacturing cane furniture and other articles. The use of canes in India is
spreading and there is no dearth of consumer demand in spite of several
substitutes for cane products having come into the market. Indian canes,
although considered inferior to Malayan canes, have a steady export market
either as raw materials or as finished products.

Commercial products made from Indian rattans
The thick canes are used for making furniture frames, walking sticks, alpenstocks
and umbrella handles. Thinner ones are used for making baskets, large quantities of which are used in the tea gardens, collieries and in the railways. Split
canes are largely used for making seats and backs for chairs, lamp shades and
many other fancy items. Table 2 describes the gradation in size of the commercial Indian canes while Table 3 indicates the uses of the various canes.
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Table 2.

Indian rattan species used for commerce and their grading
according to thickness (after Badhwar et al., l%la).

Species

Locality

Diameter grade

Calamus acanthospathus
C. andamanicus
C. brandisii
C. gatnblei
C. huegelianus
C. guruba
C. inertnis
C. latifolius
C. leptospadix
C. longisetus
C. nicobaricus
C. peudorivalis
C. pseudotenuis
C. rotang
C. tenuis
C. thwaitesii var. canaranus
C. travancoricus
C. vittiinalis var. fasciculatus
Daetnonorops jenkinsiana
D. kurziana
Plectocottiia assamiica
P. hittralayana

E, NE
AND, NIC
PEN
PEN
PEN
E, NE
E, NE
E, NE
E, NE
AND
NIC
AND, NIC
PEN
PEN, E
N, E, NE
PEN
PEN
E, NE, AND
E, NE
AND
NE
E, NE

Thick
Thick
Thin
Medium
Thick
Thin
Thick
Medium
Medium
Medium
Thin
Medium
Thin
Thin
Medium
Medium
Thin
Thin
Thick
Thick
Thick
Thick

Localities: AND, Andaman Islands. E, east India. N, north India. NE, northeast India.
NIC, Nicobar Islands. PEN, peninsular India.

Consumption of raw and processed canes in the industry
Data on the total quantity of indigenous canes utilised in the industries are not

available because the producing centres of finished products are not very organised
and no reports are available from the producers on consumption. With the exception of Andaman canes which are utilised in the mainland in large quantities, the rest are consumed mostly by the small and cottage industries located
near the cane growing regions. According to information received from Messrs.
Hyderabad Cane Furnitures, located in Calcutta, the concern has a cane processing centre at Sipi Ghat, in Andaman Island. There is great demand for processed Andaman canes of Calamus andamanicus and C. pseudorivalis, known
respectively as Mota bet and Safed bet. The prime grades of these canes are
exported to Jullandhar, in Punjab for the manufacture of sports goods. According to a spokesman of Hyderabad Cane Furnitures, Andaman canes are
of reasonable quality as far as strength is concerned, the only drawback being
that the latest technology for processing canes is not available. Reports received
from the Conservator of Forests of Dharwar and Belgaum divisions in Karnataka (Pariswad, pers. comm. 1983; Rai, pers. comm. 1983) stated that about
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Table 3. Utilisation of Indian rattans.
Species

Product

Species

Product

Calamus inermis
C. latifolius

Alpenstocks

C. guruba
C. rotang
C. tenuis

Chair bottoms

C. acanthospathus
C. andamanicus
C. brandisii
C. guruba
C. latifolius
C. 1eptospadix
C. nicobarirus
C. pseudotenuis
C. rotang
C. travancoricus
C. tenuis
Daemonorops jenkinsiana
Plectocomia himalayana

C. acanthospathus
C. andamanicus
C. thwaitesii var.
canaranus
C. gamblei

Furniture
frames

Baskets

C. acanthospathus
C. latifolius
C. th waitesii var.
canaranus
C. viminalis var.
fasciculatus
C.
C.

Umbrella
handles
}

andamanicus
pseudorivalis

Sports

goods

650,000 pieces (each 4-m long) of C. thwaitesii var. canaranus and C. pseudotenuis
were extracted from the forests in 1983, the value of which was Rs. 1,239,500,
inclusive of sales tax. The canes collected were supplied only to the small-scale
industries of that state. The quantity of raw cane received from Andaman and
Nicobar Islands in 1977 - 1978 was 105,280 kg, and the value was Rs. 136,926.
The recipient states in the mainland were West Bengal and Tamil Nadu. Processed canes are imported into the country (Table 4).

Exportof rattans and cane products from India
Recent statistics show that considerable quantities of rattans have been exported
to adjacent countries and to the Middle East. Cane or cane products were also

Table 4

Imports of processed canes into India, 1978-1982
(source: Commercial Intelligence and Statistics, Govt.

1978-1979
Quantity (kg)
Value (Rs)

1979-1980

1734
17200/-
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of

1980-1981

India).

1981-1982

20270

l000

18548

98581/-

6066/-

94596/-

exported to West Germany, United States of America, and Kenya. The bulk
of Assam canes also go to the cottage industries in Sylhet, Bangladesh, where
cane industries manufacturing cane furniture prefer them over local supplies
(Wong, 1983). Table 5 summarises the exports in terms of value and quantity.
Table 5.

Exports of Indian canes, 1979-1982
(source: Commercial Intelligence and Statistics, Govt. of India).
1980-1981

1981-1982

89504

577712

291085

144709/-

1097570/-

1979-1980

Quantity (kg)
Value (Rs)

CULTIVATION OF RATTANS

584960/-

IN INDIA

Cultivation in the Indian Botanic Garden
The earliest documentation of rattan palm cultivation in India dates back to
1801, when offsets of Calamus Iatifolius were introduced into the East India
Company’s Botanic Garden in Calcutta (now Indian Botanic Garden, Howrah);
one of the shoots of the said rattan flowered for the first time after attaining
a height of about 15 m. This was followed by further introduction of C.
arborescens and C. flaggelum, both from Pegu, Burma, in 1810. During later
years, C. erectus var. schizospathus,
C. jloribundus, C. guruba, C. longisetus,
C. rotang, C. tenuis, C. viminalis, C. thwaitesii, C. pseudotenuis, Plectocomia
assamica, Daemonorops jenkinsiana, D. kuniana and D. mannii were also
introduced. Several unidentified cane bushes are also found amongst the trees
and in the conservatories of the garden and these are believed to have been
introduced from Southeast Asia. The rich germ plasm collection from rattans
in cultivation provides a good opportunity for botanists to study the taxonomy
and biology of rattan palms.

Trial cultivation of exotic and indigenous canes
Realising the superior quality of elite Malayan canes, attempts have been made
in 1932-1933 to introduce them in South Arcot of Tamil Nadu State and Nellore
of Andhra Pradesh State (Ramaswami, 1950), but these have been unsuccesful.
It was reported, however, (Anon., 1962) that Malayan rattans were successfully
introduced and cultivated in Assam. In July 1961, a start was made to raise
more plants from already established clumps. No further reports were available
concerning the present strategy of rattan cultivation in Assam. There are difficulties in introducing Malayan rattans into India because these rattans are
adapted to a hot humid forest environment and, hence, are quite unsuitable
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for cultivation where there are marked seasonal changes. Indigenous rattans
have yet to be cultivated on a commercial scale. A recent survey undertaken
by the Botanical Survey of India’s Project on Study, Survey and Conservation
of Endangered Species of Flora (POSSCEF) in 1983 showed that rattan has
not been cultivated in any manner in the cane growing regions of Western Ghats
in Peninsular India. A trial on the germination of seeds of C. thwaitesii was
done in Coorg, Karnataka (Rai, 1979). Experimental cane plantations are
reported to exist in the Rajabhatkhawa and Sukna Forest Ranges in West Bengal
(Table 6). The rattan species under trial cultivation are C. guruba, C. latifolius,
C. flagellum, C. tenuis and Daemonorops jenkinsiana.
Table 6.

Experimental cane cultivation in West Bengal
(source: District Forest Office North, Silviculture, Govt. of West Bengal).

Year of plnnting

Area under cultivation (ha)

Survival ( % )

Rajabhatkhawa

1976
1980
1981
1982

0.60
1
2
1

40
60
65
80

Sukna

1982

1

Not satisfactory

Rhizomes and offsets are the best propagules for cultivation in the plains.
Survival percentages are high when rhizomes and offsets are planted in shady
moist places.
In the Andaman Islands, experimental plantations of C. viminalis and C. rotang
were started in 1965. It was reported (Menon, 1980) that by 1974, 680 ha are
believed to have been brought under cane cultivation, and that, subsequently,
an annual planting of 500 ha was being planned.
The Forest Research Institute (FRI) at Dehra Dun has not continued intensive work on canes for many years in view of the recommendation of the expert committee on FRI (Communication from Minor Forests Product Branch,
FRI Dehra Dun, 1983). The FRI at Dehra Dun has approximately 0.2 ha of
land under C. tenuis cultivation. Gulati & Sharma (1983) have reported that
the application of fertilisers following transplanting of C. tenuis had no significant effect on growth rate and survival after 4 years of growth at Dehra Dun.

CONSERVATION OF INDIAN RATTANS
Rattans are one of the least-protected groups of flowering plants (Dransfield,
1981). In India, and in all cane-growing countries, rattans are an exhaustable
raw material of the evergreen forests. The exploitation of wild rattans is increasing with the global increase in demand for cane furnitures. This resource
is, therefore, bound to dry up in the future. It is reported that in Malaysia wild
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populations of elite canes in the forests are being depleted. Restrictions have,
therefore, been imposed for the protection of commercially important rattan
species. Possible cultivation strategies have also been suggested for sustaining
the industry (Manokaran & Wong, 1983). Indonesia is more fortunate in this
respect and has two elite rattans under cultivation on a commercial basis
(Dranstield, 1981). In India, due to a lack of information on rattan exploitation, and also due to insufficient field knowledge on the habitats and population ecology of Indian rattans, it has yet to be identified which rattan species
are under threat of extinction. According to Jain (1983), about 10% of the
Indian vascular flora are under different categories of threat of extinction, the
most vulnerable being the endemic ones. The causes of the threat to the flora
have generally been grouped into two categories, viz., natural and induced. The
natural causes are flood, earthquake, landslide, natural competition between
the species, lack of pollination and natural regeneration and disease. The induced threats are deliberate destruction of habitats by developmental projects,
deliberate destruction of forest ecosystem and overexploitation. It is an established
fact that in India natural forests are converted into revenue-earning timber
forests, causing loss of valuable plant species. In India, out of 46 rattan taxa
(44 species, 2 varieties), 27 are endemic (Table l), each localised in a particular
cane-growing region, and hence may be tentatively treated as threatened. About
13 endemic taxa are commercially exploited. A recent survey showed that
Calamus gamblei, C. huegelianus, C. pseudorivalis, C. travancoricus and
C. pseudotenuis have become infrequent in the accessible areas. C. inermis,
the strongest cane of Sikkim, could not be collected in spite of repeated attempts.
All these rattans are, therefore, treated as vulnerable (Basu, 1984). The gradual
loss of plant species from the natural forests prompted the national Man and
Biosphere (MAB) Committee in India to set up biosphere reserves in some typical
areas in India representing diverse vegetation types. These areas, among others,
include the evergeen forests of Western Ghats, Northeast India and the Andaman
Islands.
CONCLUSIONS
From published evidence, it is concluded that research activities were initiated
for cultivation of exotic and indigenous rattan species with the objective of reducing cane imports and supplementing the wild resource. It is, however, clear that
research activities on cultivation have not yet actually succeeded in widening
the resource base, except perhaps in the Andaman Islands.
According to the views of some rattan users, the quality of Indian rattans,
particularly the insular ones, are not inferior to the Malayan ones provided they
are properly processed with the aid of the latest technology.
There is no agency or association in India to specifically coordinate the
activities and to project the needs of the cottage or small industries dealing with
canes. For conservation of rattans, either in situ or ex situ, knowledge of their
biology is essential. The Botanical Survey of India can do much work along
these lines.
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BET)

Griff.

NAGAGOI

BET. SINGRI

BET)

C. erectus var. schizospathus
Griff. (PHEKRI BET)
C. flagellum Griff. (RABI BET.

C. andamanicus Kurz
C. brandisii
Becc.
C. delessertianus Becc.
C. dilaceratus Becc.
C. erectus Roxb.

(GOURI

Calamus acanthospathus

APPENDIX. The distributibn

Endemic
Bangladesh.
probably also in Bhutan

W. Bengal. Sikkim
Sikkim. Assam, Mcghalaya,
W. Bengal, Anmachal Pradesh

Endemic
Endemic
Endemic
Endemic
Bangladesh. Burma
Thailand

In forest near Courtallum
Habitat unknown
Habitat unknown
Prefers drier slopes
common in Tii and
Rangeet valley

Lower ad middle
hill forests. 700-2000 m

Bhutan, east Nepal

W. Bengal, Sikkim,
Meghalaya, Arunachal Pradesh
Andaman & Nicobar Islands
Kerala
S. India
Nicobar island
Sikkim, Assam, Meghayala.
Manipur, W. Bengal

outside

Remarks

Distribution

D&dbmth in India

of rattan palms in India.

BET)

Buch.-Ham.

BHUDUM BET)

C. iatifolius Roxb.
BIS.

BET)

(PHEKRI

C. herferianus Kurz
C. hookerianus Becc.
C. huegelianus Mart.
C. inermt T. Anders.
C. khasianus Becc. (PUTLI
C. kingianus Becc.

MURGI

c. guruba
(JATI BET,

W. Bengal, Sikkim, Assam, Meghalaya,
Nagaland. Arunachal Pradesh

Andaman Island
Kerala, Tamil Nadu
Tamil Nadu. Kerala
Sikkim
Meghalaya. Assam, W . Bengal

W. Bengal, Assam, Meghalaya

Bangladesh,

Burma
Endemic
Endemic
Endemic
Endemic
Endemic
Burma

Bangladesh, Burma

Bangladesh

Assam, Meghalaya. Nagaland

BET.)

Becc.

Bangladesh

C. gracitis Roxb. (MOPURI BET.

OHANG

C. gamblei

oUtside

India/En-deminc

Endemic

Distribution in India

Distribution

Assam, Meghalaya,
Arunachal Pradesh
Tamil Nadu, Kamataka. Kerala

continued

C. floribundus Griff.

Species

Appendix

W.Ghat(Nilgiri800-1800m)
Mixed plain to hill forests
Fruit edible
Plain forests of North
Lakhimpur, Nowgaon
Plains to lower hill
forest up to 1500 m

Evergreen forest up to
3000m
valley to hill forests up to
1200m
Duars, Terai and
lower hill forests
Habitat unknown

Remarks

W. Bengal, Sikkim, Meghalaya,
Manipur. Nagaland, Arunachal Pradesh

BET,

C. leptospadix Griff. (DHANGRI

C. thwaitesii Becc.
C. thwaitesii var. canaranus
C. travancoricus Bedd.

C. pseudotenuis Becc.
C. rheedii Gtiff. (KATE~TAJURAL)
C. rotang Linn.
C. tenuis Roxb. (PANI BET)

Becc.

Kamataka, Kerala, Tamil Nadu
Kerala
Andhra Pradesh, Tamil Nadu
Kumaon eastward to W. Bengal, Assam,
Arunachal Pradesh, Meghalaya, Tripura
Karnataka
Kerala, Kamataka, Tamil Nadu
Kerala

Sri Lanka
Endemic
Endemic

Sri Lanka
Endemic
Sri Lanka
Bangladesh, Burma

Andaman & Nicobar Islands

C. pseudorivalis

SAFEDBET)

Endemic

Andaman Island

C. palustris Griff.
(CHINA BET,

Kamataka
Kamataka
Assam
Nicobar Island

C. metzianus Schlicht.
C. nagbettai Fer. et Dey (NAG BET)
C. nambariensis Becc. (HOKA BET)
C. nicoboricus Becc.

Becc.

Burma. Thailand

Andaman Island

Malaya, Indonesia,
Thailand
Endemic
Endemic
Endemic
Endemic

Endemic

Distribution outside
India/Endemic

C. longisetus Griff.

RAB BET)

Species

continued

Distribution in India

Appendix

unknown

A delicate rattan growing
as forest undergrowth

Poorly known
Common in coastal plains
Widely distributed species

Mixed plain forest
Mixed plain forest of
Great Nicobar
Frequent in evergreen
forests

Habitat

Fruit edible

Remarks

BET)

Endemic
Endemic

Upper Assam
Meghalaya

P. khosiyona Griff.

BET.

Known only from the type
specimen
Habitat unknown

Hill forest up to 2000 m
Hill forest up to 3500 m

dipterocarp

Endemic
Endemic

Lowland
forests

Damp forests alongstreams

Poorly known.
Uncommon.

P. broctealis Becc.

BET)

Assam
W. Bengal, Sikkim

Plectocomia assamica Gri f f .
P. himaloyono Griff. ITOKRI

RUNOOL

Great Nicobar
Andaman Island

Korthalsia echinometra Becc
K. rogersii Becc.

Endemic

S. Andaman

Remarks

Endemic
Burma, Thailand,
Malaysia, Indonesia,
Philippines
Malaysia, Indonesia
Endemic

Bangladesh

Java and south Sumatra
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BIOLOGICAL AND ECOLOGICAL CONSIDERATIONS
PERTINENT TO THE SILVICULTURE OF RATTANS
N.

MANOKARAN

Forest Research Institute, Kepong, Malaysia

ABSTRACT Trade in rattan has been on the increase in recent times
and this increase has been accompanied by a depletion of the resource
that is obtained entirely from the wild except for two cane species
from plantations in Indonesian Borneo. Silvicultural trials are now
in progress in some rattan producing countries to obtain information
necessary for establishing future large-scale plantings. At the same
time, observations on and investigations into the biology and ecology
of some rattan species have been, and are being, carried out. In this
paper, these biological and ecological parameters are examined in relation to rattan silviculture and cover present knowledge pertaining to
flowering and fruiting, seed harvest from future seed stands, sites for
planting, spacings of such plantings, water and light requirements for
growth, growth rates and variations, and the clustering habit in normally solitary species.

INTRODUCTION
Rattans are spiny climbing plants found mainly in the Southeast Asian and
neighbouring regions; elsewhere they are found only in West Africa (Moore,
1973). Of the possible number of about 600 species in 14 genera, only about
one to two dozen species are useful from the commercial point of view.
Considered a minor forest product in comparison with timber, trade in rattan has become a multi-million dollar business. Indonesia accounts for about
90% of the trade in raw rattan, and this trade amounts to in the region of US$50
million. By the time the manufactured products reach the consumers, the value
is increased to about US$1.2 billion (Menon, 1980).
The most important rattans are the large-diameter Manau canes of the furniture trade (Calamus manan), found in abundance only in the Malay Peninsula and Sumatra, and rarely in Borneo (Dransfield, 1977a); the small-diameter
(pencil-sized) C. caesius found only in the Malay Peninsula, Sumatra, Borneo
(Dransfield, 1977b) and the Philippines (Dransfield, 1980); and another small95

diameter species, C. tmchycoleus found only in south Borneo (Dransfield,
1977b).
The only existing plantations are those of C. caesius, and later C. trachycoleus,
established in Kalimantan, Indonesia by missionaries in or about’ 1850 (Heyne,
1950), which now run into thousands of hectares. There have been other attempts at cultivation, dating back several decades, and reports of these have
been summarised by Menon (1980) and Manokaran & Wong (1983). However,
these early attempts at cultivation by various countries have not been of any
consequence.
More recently, attempts at silvicultural trials and research on propagation
have begun, notably in India, Indonesia, Philippines, Thailand and Malaysia
(Menon, 1980). These have arisen out of the necessity of conserving the resource
base to sustain the rattan trade; demand for rattan and rattan products has increased greatly in recent times with consequent overexploitation of the resource
in the wild.
For the successful cultivation of rattans, certain biological and ecological factors have to be considered, and these are discussed in this paper. The need for
research in certain areas of cultivation is also mentioned.

FLOWERING, FRUITING AND SEED HARVEST
Seed stands
The usual planting material used is seedlings raised in the nursery from seeds.
With overexploitation of commercial species in the wild, accessible seed sources
are decreasing. It is imperative to establish seed stands, and the present
silvicultural plots could be a source of seeds for future plantings.

Time and periodicity of flowering
There is some seasonality in fruit production, as judged from the availability
of fruits purchased by the Forest Research Institute (FRI), Kepong, from aboriginal people, as well as based on observations of flowering in trial plots of calamus
caesius at Bukit Cheraka Forest Reserve in the state of Selangor (Mnokaran, 1982a)
Inflorescences in C. caesius appeared in August in 1981 and 1982. C. scipionum,
C. speciosissimus (a clustering, good quality, small-diameter rattan) and Plectocomiopsis wrayi (a clustering rattan of no use), growing wild in the vicinity
of the trial plots, were also observed to flower around the same time in 1981
as well as in 1982. At Pasoh Forest Reserve in the state of Negri Sembilan, observations in 1983 on the state of development of seedlings from mother plants
of C. tumidus showed that flowering and fruiting must have been synchronised. In July 1984, four of the mature plants whose crowns were visible from ground
level, were observed to have developed inflorescences that were possibly a few
months old. In the case of C. manan, five plants from a trial at the FRI, Kepong,
were observed to have already developed inflorescences during annual
measurements in March 1984. Anthesis had already taken place, and the in96

florescences appeared to have emerged around the same time, possibly about
6 months earlier.
In the above examples, some external influence appears to have triggered the
development of inflorescences. There are other examples where flowering is
independent of external influences. Daemonorops angustifolia,
a clustering rattan producing low grade cane, continuously produces inflorescenes along the
stem. C. filipendulus, a slender, clustering short rattan with good quality cane,
also behaves similarly. Four seedlings planted out in the grounds of the FRI,
Kepong in November 1976 were seen in flower in November 1981; flowering
is estimated to have first begun several months earlier because the older of the
7-9 inflorescence stalks per plant already had open flowers on them then. All
males, they have since been producing inflorescenes without interruption, one
stalk at every node. Inflorescence production is still in progress without any
interruption, 3 years from first flowering. In early 1982, a sucker seedling of
one of the plants developed an inflorescence. Subsequently, other sucker seedlings also developed inflorescences, and like the respective parents have been
producing inflorescences without interruption until today.
In rattan species that are seasonal in flower and fruit production, stems that
had already flowered once can flower again in the next season, or may skip
a season or possibly two, to flower subsequently. For example, out of nine stems
from eight separate clumps of C. caesius that had flowered in the trial plots
at Bukit Cheraka Forest Reserve in 1981, seven stems flowered again in 1982
when a few more stems produced inflorescences for the first time. For this
species, whether or not stems can keep on producing inflorescences at every
flowering season is yet to be ascertained.
Age at first flowering
Age at first flowering has been ascertained for four species of rattans. C. caesius
flowered at 5.3 years from planting (Manokaran, 1982a). C. manan, C.
trachycoleus and C. filipendulus flbwered at about 5.5, almost 4 and about 4.5
years from planting, respectively, in the grounds of the FRI, Kepong. For C.
caesius, four stems from three clumps produced up to 20 fruits each, but these
either dropped off or were plucked off by animals. In the case of C. manan,
five stems produced inflorescences but these did not develop fruits; either the
plants were all males or if any were females, fruits were unable to form
at first flowering. In the event that all were females, no fruits would form because
there would be no males to provide the pollen; there is, as far as is known,
no wild population of C. manan in the vicinity of the plantings. Two stems
of a clump of C. trachycoleus flowered without any consequence; the clump,
which does not exist today, could have been either male or female. All four
plants of C. filipendulus, as mentioned earlier, are males, as confirmed from
examination of the flowers.
Fruit production
Calamus, the genus containing the species that are most important commercially, is dioecious, i.e., fruits and progeny are produced only by the female
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plants. Daemonorops, Plectocomia, Plectocomiopsis,
Myrialepis, Calospatha,
Ceratolobus, Pogonotium and Retispatha, other genera found in the Southeast
Asian region, are also dioecious (Dransfield, 1979). Only the genus Korthalsia,
in these regions, is monoecious.
In dioecious species, fruit production will, to an extent, be influenced by the
distribution and ratio of sexes in any locality. For example, in a 1983 study
on seedling regeneration of C. tumidus (a commercially valuable rattan) at Pasoh
Forest Reserve in the Peninsular Malaysian state of Negri Sembilan, 10 out
of 26 mature individuals were identified as female plants. This was gathered
through the presence of hundreds of seeds that had only recently germinated in
the immediate vicinity of the parent plants. The remaining 16 plants are probably male, a fact that will only be confirmed by regular observation.
All species in the genus Calamus have lateral inflorescences (Corner, 1966)
and the stem continues to grow after one flowering occasion and does so to
produce several occasions of flowering, usually with more than one inflorescence
being produced at a time. Eventually, the stem dies of old age or injury. This
type of flowering is termed pleonanthic, and seed production is more than once
per stem. Species of some of the other genera are hapaxanthic; in these species
the stem becomes exhausted by simultaneous formation of inflorescences at the
topmost nodes, and there will only be one occasion of flowering per stem.
Rattans grow either as single-stemmed individuals or may exhibit a clustering habit, i.e., having numerous stems brought about by the production of
suckers at the base of the original stem (Dransfield, 1979). Theoretically, singlestemmed species such as C. manan may produce less fruits per plant compared
with clustering species such as C. caesius, C. trachycoleus and C. scipionum.
Based on fruit counts from identified stems of various species, Manokaran
(1979) has reported that C. caesius can have more than 2,000 fruits maturing
on a stem at any one time, and on one occasion about 3,000 fruits from one
stem were obtained: C. scipionum and C. manan can likewise have 2,000-3,000
and 3,000-5,000 fruits or more respectively. Thus, during the lifetime of each
stem of these species, the number of fruits produced probably runs into tens
of thousands. With the clustering species, the total increases according to the
number of mature stems produced.
At the other end of the scale, the rare Pogonotium divaricatum produces only
one or two fruits per inflorescence and Calamus gonospermus, five fruits
(Dransfield, 1981). The solitary, high-quality, small-diameter rattan, C.
laevigatus may produce only about 400-500 fruits on any one occasion
(Manokaran, 1979). Based on fruits purchased for raising seedlings, the solitary
C. tumidus and the clustering C. ornatus, both commercial canes, may produce about 3,000-4,000 and up to 1,000 fruits per stem respectively.

Fruit maturation period
How long does it take from emergence of inflorescence to maturation of fruits?
Besides the obvious problem of being unable to see the crowns of high-climbing
rattans, the difficulty in obtaining information of this type is that animals (squirrels and monkeys) and even birds often remove the fruits before they mature.
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For example, five stems of C. cuesius from the trial plot at Bukit Cheraka Forest
Reserve developed fruits from the 1982 flowering season. Several months prior
to fruit maturation (towards the later part of 1983) fruits from three of the stems
were removed, as evident from torn skins of fruits seen on the ground during
regular visits.
In December 1983, 16 months from inflorescence emergence, and almost 8
years from planting, 520 mature fruits from a total of two inflorescences were
harvested from one stem. These were sown in the nursery at the FRI, Kepong.
Germination was 95% and first occurred at 6 weeks, with final germination
at 19.5 weeks from sowing. It is hoped to obtain such information for C. tumidus
plants under observation at Pasoh Forest Reserve.

Possible age for large-scale seed harvest
For large-scale plantings, sufficient numbers of fruits have to be harvested for
purposes of raising the required number of seedlings. Based on available
evidence, it appears that it would be at least 10 years from planting before sufficient numbers of stems in a seed stand of C. caesius would produce the required numbers of fruits. Subsequently, of course, total fruit production should
increase. Whether or not rattan plants could be induced to flower and fruit earlier
as a result of accelerated growth expected to be brought about by fertiliser
application is something that needs investigation.
A seed stand of C. trachycoleus would probably supply a large number of
fruits earlier than that of C. caesius, possibly by 8-9 years after planting. For
C. manan, the time period could be l0-12 years or more., A single individual
of this species growing in an open canopy situation in a regenerated lowland
dipterocarp forest was observed to be in the fruit stage 9 years after planting
(Dransfield & Manokaran, 1975). Fruits should be harvested only when they
are sufficiently ripe. For species like C. manan, C. caesius, C. tumidus, C. scipionum and C. trachycoleus, the colour of the pericarp changes from green
to light yellow at fruit ripening. The sarcotesta will also be fleshy, and the seeds
themselves dark in colour and hard.

CONSIDERATIONS FOR FIELD PLANTING
Planting age
Seedlings may be planted out at ages between 9 and 12 months from germination. At this time, they could be about 45 cm tall or more. Seedlings may probably be successfully planted out at an earlier age.

Planting

sites

The various species would have to be planted out at optimum or near-optimum
sites to ensure good growth. For example, Cafamus caesius is a widespread rat99

tan found at altitudes ranging from near sea level in coastal peat swamp forests
to 1,000 m above sea level or more in the hills (Dransfield, 1977b). In trials carried out, however, seedlings planted in a seasonally swampy area showed encouraging growth that was superior to those planted on hillslopes (Manokaran,
1982a). Marginal lands with a high water table would be ideal sites for cultivation of such species. Similarly, C. trachycoleus is best grown on riverside
seasonally flooded alluvial soils, conditions under which it is cultivated along
the Barito River in Central Kalimantan Province. It is under similar conditions
that the species was planted on a trial basis in 1978 by the Sabah Forestry
Development Authority (SAFODA) in the Kinabatangan flood plain of Sabah,
and initial growth was said to be most encouraging (Shim & Tan, 1984).
C. manan is normally found growing on steep slopes in hill dipterocarp forest,
although it is likely to have been more widespread formerly before overexploitation. Where it has been planted on low lying land, it has shown the capacity
to grow well. For example, 9 years after planting in a regenerated forest at Sungei
Buloh, Selangor, an individual of C. manan had grown about 30 m, and was
in fruit at the time of observation (Dransfield & Manokaran, 1975). However,
with the great demand for lowland areas for agriculture, C. manan would probably have to be planted in the hills. Logged-over hill dipterocarp forests, with
the remaining standing trees acting as support for the massive crowns of the
species, would probably be the sites to plant this species.

Time of planting
Seedlings are best planted out at the onset of the rainy season so that they receive
adequate water for the initial growth. In the Sungei Barito region of Central
Kalimantan Province, C. trachycoleus seedlings are planted out at the end of
the rainy season when the annual floods are subsiding (Manokaran, 1984).

Planting design and spacing
At present, it is uncertain as to what is the optimum planting spacing for any
of the species. C. caesius seedlings were planted singly (Manokaran, 1981a,
1981b) and in groups (Manokaran, 1982b) at spacings of 6.7 m x 3.4 m and
10 m x 10 m respectively. Having found no statistical difference in growth
between line and group plantings, it was inferred (Manokaran, 1982b) that line
planting at a closer spacing of 6.7 m x 2.4 m may be preferred for this species.
This species has also been line and group planted by the FRI, Kepong, at spacings of 10 m x 1.8 m and 10 m x 5 m respectively.
Seedlings of C. manan and C. scipionum have also been line and group planted
by the FRI, Kepong. In group plantings, the spacings for C. manan have been
9 m x 3 m (Manokaran, 1977), 10 m x 10 m and 10 m x 5 m. In line plantings, the spacings attempted have been 10 m x 1.8 m, 6.7 m x 3.3 m and
4.6 m x 4.3 m. C. scipionum seedlings have been line planted at a spacing of
6.7 m X 3.4 m (Manokaran, 1980) and group planted at a wider spacing of
10 m x 10 m.
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For C. trachycoleus, the spacing used by SAFODA in Sabah was 9 m x 2
m (Shim & Tan, 1984). In Central Kalimantan Province, a cultivator had first
planted this species at a spacing of 20 m x 20 m, 20 m x 15 m and 20 m x
10 m, and subsequently at 3 m x 15 m (Johari, 1980). In 1983, this same
cultivator was planting this species, and also C. caesius, at a spacing of 6 m
x 6 m (Manokaran, 1984).
Basically, considerations of design and spacing should be with the objective
of increasing the number of seedlings and, eventually, the number of mature
plants or stems per unit area so as to increase the yield per unit area. In so doing, one has to remember that if spacing is too close, clustering species like C.
caesius, and more so C. trachycoleus (which develops diffuse open clusters and
spreads by lax, above-ground stolons (Dransfield, 1977b), could pose problems
at the time of harvest. Fully grown clumps of these species may have dozens
of stems per clump, and removal of mature stems from thickets of these closely growing clumps could result in damage to other immature stems in the clumps.
In this context, therefore, group planting may be less preferred for these two
species. The massive clustering species C. scipionum and C. ornatus would pose
equally serious, if not greater, problems at harvest if group planted or planted
too close. Trees in any planting area would also find it too great a burden to
eventually support too many stems from too many clumps.
C. manan, though solitary in growth, is a very massive rattan, reaching a
stem diameter, with sheath, of 11 cm (Dransfield, 1979) and lengths of 100-150 m
or more. In cultivation, C. manan would likely be harvested at less imposing
sizes. Nevertheless, the sizes reached would still be massive. Group planting,
with accompanying competition, particularly for space, could be detrimental for
growth of the plants. For line planting, density of plants for any unit area would
have to be considered against the background of the massive nature of the mature
plants.

GROWTH ASPECTS
Water requirements
Rattans, like all other plants, require sufficient water for growth. For superior
growth, C. caesius prefers moisture in abundance (Manokaran, 198lb). C.
trachycofeus, as shown by its successful growth in seasonally flooded riverbanks
in Central Kalimantan, prefers moisture in even greater abundance.

Light

requirements

Besides water, adequate light is an important factor for enhanced growth, and
this has been amply demonstrated for C. caesius (Manokaran, 198 la, 198 1 b,
1982a and 1982b), C. scipionum (Manokaran, 1980 and 1983), and observed
to be so for C. manan (Dranslield & Manokaran, 1975; Manokaran, 1977). For C.
trachycofeus, its natural distribution along seasonally flooded riverbanks within
the watersheds of the rivers of south Borneo flowing into the Java Sea
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(Dransfield, 1977b) is an indication of the relative importance of abundant
light for its natural growth.
Despite the importance of light, however, seedlings of C. scipionum, C. caesius
and C. manan will not withstand full sunlight throughout the day. For example, leaves of the first two species were found to be scorched and the plants
unhealthy when left exposed in the nursery (Manokaran, 1980, 198la). This
was also observed for C. manan seedlings. Planting in too open an environment may, therefore, not be conducive for their growth. Mori (1980) has shown
that l-year old seedlings of C. manan grew best at about 50% open condition.
C. trachycoleus would be expected to be tolerant of more severe light conditions. Other commercially important species of rattans would be expected to
behave in a fashion similar to that of C. caesius, C. manan and C. scipionum.
Rattans planted in marginal areas or in logged-over forests may receive adequate light for growth because of the openness of the canopy. Canopy manipulation may not be necessary in such cases. Where required, however, economically
unimportant trees overshadowing the seedlings should be poison-girdled to allow
light through, and this will have to be done before or at the time of planting.

Maintenance

after

planting

The only maintenance required after planting would be to replace seedlings that
have died (this needs to be done only once at the early stage), remove climbers
that have attached themselves to the rattan seedlings and clear debris from
around the seedlings. Fertilizer may also have to be applied at early stages.

Growth rates
Growth rates for some commercial species of rattans are given in Table 1. Mean
growth rates are values that are important to the silviculturist or the cultivator
as these eventually determine how early harvesting could be carried out. Mean
growth rates need to be boosted so that they approach the known maximum
Table 1. Growth rates for some commercial species of rattans.
C. caesius
Mean growth
rate

(m/year)

Growth rate
of longest
stem(s)

C. trachycoleus

C. manan

1.90*

3.9-5.6*

scipionum

0.1**
(3.0)+

1.2 +
(2.3)+ +
(3.0)+ +

(m/year)

Manokaran (1982a), + Manokaran (1977),
Manokaran (1975). t Shim & Tan (1984).
Figures in brackets are estimated values.
Sources:

C.

l
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1.0**

* Manokaran (1983), ++ Dransfield &

growth rate values as closely as possible, if not surpass them altogether. As a
routine procedure, fertilizer is applied to seedlings in the nursery. It may be
necessary to extend this procedure to plantings in the field, and investigations
are necessary to determine the kind of schedule that is most suitable for the
various rattan species. Gulati & Sharma (1983), however, found that for C. tenuis,
application of fertilizer after transplanting had no significant effect on survival, growth rate and number of suckers produced after 4 years of growth.

Variations in growth
Much variability in growth has been shown by plantings of C. scipionum
(Manokaran, 1983) and C. caesius (Manokaran, 1982a), seedlings of which were
derived from respective single-seed sources. The differences in growth could
be attributed to variability (along each planting line) of factors such as moisture
and nutrient contents of the soil, and light. Variability in growth has also been
noted for C. manan in the trial plots of the FRI, Kepong. Although environmental variations would generally account for most of the variations in growth,
genetic variation could also contribute in some way, considering that present
seed sources are derived from open pollination.
For seeds derived from the same occasion of flowering from a single source
(mother plant), germination is distributed over a number of weeks or months.
It is unlikely that at the time of seed collection, the harvest would contain seeds
of a truly uniform ripeness and stage of embryo development; this means that
the relatively long period between initial and final germination may be a reflection of differences in the developmental state of embryos of each seed batch,
rather than a naturally adapted trait. Against this background, it is not known
if there could be differences in growth rates between seedlings derived from
earlier germinating and later germinating seeds, which may be a consequence
of the condition of the embryo at the time of harvest and sowing.

Novel traits worth propagating: clustering in solitary species
C. manan, the Manau cane of the furniture trade, is a one-harvest rattan because
of its solitary nature. So is C. tumidus, a smallerdiameter rattan, the canes of which
are sold mixed with those of C. manan. Recently, a total of 11 plants of C.
manan in two trial plots of the FRI, Kepong, were discovered to have developed
suckers varying in numbers from one to nine each (Manokaran, 1981c). Subsequently, four more plants from other plantings have also been found to have
suckered. In mid-1984, in a survey of a few thousand seedlings of C. tumidus
growing naturally in Pasoh Forest Reserve in Negri Sembilan State, four seedlings were discovered to have developed suckers varying in numbers from one
to three each. It is uncertain as to why these few plants of both species suckered,
although observations seemed to indicate that for C. tumidus, damage to the
shoot could have triggered the sucker development. Investigations are necessary
to determine whether or not seedlings of these two species could be induced
to sucker or whether the sucker-forming trait is only carried by a few individuals
of the species. In any case, the suckering seedlings need to be conserved as the
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genetic base from which further clustering plants could be obtained. The clustering habit is an advantage in rattan silviculture because several aerial stems can
be produced from a single plant.
CONCLUSIONS
In the long term, the survival of commercially valuable rattan species is assured
by cultivation, a necessary strategy to protect the rattan trade. Clustering smalldiameter rattans like C. trachycoleus and C. caesius are already being extensively cultivated, but only in Indonesian Borneo; such cultivation elsewhere is
also necessary. There is an urgent need to cultivate the large-diameter canes
C. manan (a silviculturally difficult species because of its solitary nature), C.
ornatus, C. scipionum and other multiple-stemmed species, and perhaps other
single-stemmed species like C. tumidus.
Results of recent cultivation research are beginning to augment, though in
a small way, the scanty information on the growth of certain rattan species.
Intensification of properly planned research into the silviculture of rattans is
required so that with the necessary information at hand, large-scale plantings
could be carried out confidently in the future.
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PROSPECTS FOR LESSER KNOWN CANES
JO H N

DRANSFIELD

Royal Botanic Gardens. Kew, United Kingdom

ABSTRACT In the face of great pressure on existing stocks of well
known canes such as Calamus manan, C. caesius and C. trachycoleus,
attention needs to be focussed on producing an inventory of rattans
throughout the region. From this, lesser known canes may be selected
for silvicultural trials. In this paper, our state of knowledge of the
rattans of Southeast Asia is reviewed and canes of promise indicated.
Pleas are made for strict conservation of rattan in nature reserves as
seed sources for the future.

INTRODUCTION
It is now four years since the author gave a paper on the biology of Asiatic
rattans in relation to the rattan trade and conservation (Dransfield, 1981). In
this paper, aspects of the natural history of rattans which directly affected the
availability of canes were discussed and major problems of rattan conservation
pointed out. A field trip to Palawan in the Philippines in May 1984 has brought
home to the author, again, several chronic problems affecting the future of rattan
trade and although the problems now appear to be more acute they do not seem
to have altered appreciably in nature. Thus, some aspects of the present paper
will already have been discussed.
In the 1977-1978 period, when the author worked in Kepong on the preparation of the manual of Malayan rattans (Dransfield, 1979), Mr. William Wong
of Markiras Associates did much to vitalize the rattan project. He coined a
phrase which still has appeal: the rattan trade is as flexible as the rattans
themselves. Though the phrase is perhaps somewhat fanciful, there is a lot of
truth in it. As elite canes become rarer they are substituted in the trade by canes
of poorer quality, so that although “manau” during that period was being actively overexploited throughout Sumatra and Malaya, its overexploitation did
not necessarily spell the end of the rattan trade. There are, however, areas in
Southeast Asia where even the poorer quality canes have now been overharvested
and where there is an acute shortage of any canes at all. The major problems
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facing the future development of the rattan trade seem to the author to be the
disappearance of forest (i.e., the habitat of canes), intense overcutting of the
good species, lack of knowledge of what rattans occur where, and lack of
knowledge concerning the natural history of the elite canes which would provide the basis of developing plantations. On the positive side, there is increasing interest in rattan (as this workshop testifies), there is much greater local
awareness of the international value of the rattan trade, and there seems to be
genuine interest on the part of Forest Departments to do something about
cultivation. However, enough is known to go about cultivating only two species
of rattan - Calamus caesius and C. trachycoleus, and even with these two
species there remain many unanswered problems. Furthermore, these two species
are plants of the everwet lowlands of tropical Southeast Asia. They are probably not suitable for cultivation outside their climatic optimum (though this
could be tried).

SOME

PRIORITIES

So what needs to be done? In the author’s opinion, the main priorities should
be as follows. Control over the exploitation of wild canes, if at all possible,
needs to be tightened up so that the basis for a plantation industry will not be
destroyed. The species of rattan that grow in any given geographical area need
to be known (i.e., inventories of rattans on a country or island basis are required), trial plots need to be established locally of species locally known to
be of commercial value. Sources of seed for setting up such trials need to be
safeguarded (i.e., we need strictly protected seed orchards). Information on productivity, even of the well known species, is desperately needed. There are other
obviously important areas to be investigated but the priorities just mentioned
seem to be those of greatest importance for the setting up of a diverse rattan
plantation industry.

STATE OF KNOWLEDGE OF THE ASIATIC-AUSTRALASIAN
RATTAN FLORA
The extent of our taxonomic knowledge of rattans in 1984 will be discussed
now in greater detail. There should be no excuse for neglecting the all important taxonomic base in rattan projects. A good example is provided by “sika”
in the Philippines. Until 1979, sika, a small-diameter cane from Palawan, was
assumed to be Calamus spinifolius,
a rare rattan known with certainty only from
Luzon. The assumption was based on the local name - Merrill (1922) gives
C. spinifolius as the Latin name of sika. Although all knew sika to be valuable
as a cane, the really important point was neglected. Palawan sika turns out to
be Calamus caesius (Dransfield, 1980), for which sufficient knowledge to set
up plantations is already available. Without the taxonomic inventory, this crucial
point would have been missed; though sika might continue to be cited as one
of the more important small-diameter canes, the fact that plantations of it could
be started immediately, given a seed source, would not have been apparent.
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It is the belief of the author that there are some first class canes out there
in the forest, somewhere, that are suitable for cultivation and waiting to be
discovered and domesticated. Without a scientific framework produced by
floristic inventories, progress will not be possible.
So, just how much is known of different rattan floras and what are the prospects for poorly known canes?
India About 35 species are recorded for India (Beccari, 1913). Many of them
were collected and described during the colonial period. They should be well
known, given the abundance and expertise of Indian botanists. However, recent collections made by Dr. C. Renuka of the Kerala Forest Research Institute
in Peechi, suggest the presence of at least two new species in Kerala. An intensification of inventories seems called for. It is quite-possible that large canes
such as Calamus andamanicus may prove to be good silvicultural subjects.
Sri Lanka Ten species have been recorded (Trimen, 1898) and a recent floristic
account is written (by R.W. Read) but not actually published. The rattan flora
of this island should thus be well known.
Bangladesh About 20 species have been recorded (Beccari, 1913), but more work
is probably required.
Burma About 30 species have been recorded but there are probably many more.
The rattans of Burma remain very poorly known and although many species
are shared with China, India and Thailand, there will probably be novelties and
quite possibly, some promising canes from a cultivation point of view. From
an overall monographic point of view Burma is of great importance as the bridge
between the canes of the Indian subcontinent and those of Southeast Asia and
Malesia. It would not be surprising if some Indian species are found to be linked to Malaysian species by Burmese species. If this is so, a few unfortunate
name changes in Malayan, Indian and Thai rattans are to be expected.
China About 12 species were recorded by Burret (1937) but recent collecting
by the Yunnan Institute of Tropical Botany and by the South China Botanical
Institute has produced many new records. Chinese rattans are probably well
represented in herbaria now, but their taxonomy and nomenclature still require
some clarification.
Vietnam, Laos and Cambodia The rattan flora of these three countries remains
very poorly known. Gagnepain (1942) recorded 33 species but the present author
has seen specimens of many more taxa in the Paris herbarium. Novelties are
to be expected.
Thailand The author estimates about 50 species growing in Thailand. Thai rattans are well represented in herbaria, particularly at Kew, thanks to Kerr’s careful
collecting. When time permits, it will be a relatively straightforward task to write
up the flora. Several species seem to be promising as silvicultural subjects (these
will be mentioned later).
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Malay Peninsula Here, 104 different species are recorded in the rattan manual
(Dransfield, 1979). This area is probably one of the best known areas as far
as rattans are concerned. Despite this, nomenclatural changes have still had to be
made since the publication of the manual. Sufficient is known about. the rattans in Malaya to suggest which species should be selected for trials and, of
course, this has already been done.
Sabah The rattan flora stands at 79 species and an account has just been publish-

ed (Dransfield, 1984). Sabah is relatively well collected and well known and,
as in Malaya, sufficient is known to suggest that Calamus subinermis is probably the native rattan with the most exciting possibilities as a plantation crop.
Sarawak A total of 105 species are listed as occurring in Sarawak (Dransfield,
unpublished). This is one of the richest areas as far as number of species and
diversity is concerned and the rattan flora is well represented in herbaria, thanks
to the diligence of the Sarawak Forest Department. However, the author fully
expects more new species to turn up in this area. A rattan flora ‘of Sarawak
nears completion (Dransfield & Chai, in prep.). Despite the richness there seems
to be no indigenous premier quality large cane in the state; there is however
great diversity in first class small-diameter canes. There is sufficient variation
in Sarawak Calamus caesius and related C. optimus to make it imperative that
this variation should be studied in relation to silviculture.
Brunei The rattan flora of Brunei remains very poorly known, but it can be
expected to be similar to that of neighbouring parts of Sarawak.
Kalimantan The Indonesian part of Borneo will certainly have a rich flora of
about 100 species. These include several crucial species such as Calamus caesius,
C. trachycoleus and C. manan. More floristic inventory work seems to be required in the province of Kalimantan Barat, but otherwise the rattans are probably quite well represented in herbaria. As far as is known, a rattan flora has
not yet been planned.
Philippines At the latest count, there are about 54 species recorded. Recent
fieldwork in Palawan by the author has turned up an additional four, so it seems
reasonable to expect more species to be discovered as time goes on. Nowhere
is a taxonomic inventory more needed than in the Philippines. There are several
well known canes such as Calamus merrillii (C. maximus of some authors) which
need very careful investigation in terms of the difference between different
provenances as a basis for selection for cultivation trials.
Sumatra Sumatra has about 75 species. They are moderately well represented
in herbaria but a checklist of the flora has yet to be planned. There are several
first class native canes, such as Calamus manan, C. caesiusand C. tumidus,
that are certainly enough to act as a source of material for plantations.
Java A count of 25 species is recorded for the last remaining forest fragments
of Java and Bali. Backer & Bakhuizen van der Brink (1968) record 22 species,
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but a further 3 species are known to occur. They include one outstandingly good
species known locally as “Rotan tunggal”, and although observed as long ago
as 1971, its identity has yet to be ascertained. It seems related to Calamus
subinermis of Sabah and, perhaps, C. albus from Moluccas. As far as is known,
it occurs only in the Ujung Kulon Nature Reserve and should definitely be investigated further (see below).
Lesser Sunda Islands This area has, as one would expect from their much drier

climate, a poor rattan flora; this poverty could, however, be partly due to undercollecting. Next to nothing is known of the potential of rattans from this area.
Celebes Celebes has about 28 recorded species but there is unnamed material

of many more, some of which appear to possess excellent canes. “Rotan tohiti”
is often cited as the most important cane from Celebes and if one looks up the
botanical equivalent given by Heyne (1950), one will find Calamus inops. Yet,
it is certain that at least two other excellent canes, quite unrelated to C. inops,
are entering the trade as Rotan tohiti. It is probably not necessary to stress again
how important it is not to rely uncritically on local names. Celebes does hold
out great promise but intensive fieldwork is necessary to establish what actually grows there. Based on present herbarium collection, little can be done towards
sorting things out.
Moluccas Very few rattans have been recorded from the Moluccas and certain-

ly little recent collecting has been undertaken. However, the first careful description of rattans are those of Rumphius based on the rattans growing in Ambon
in the Moluccas (Rumphius,’ 1741). Even though Rumphius’ descriptions are
prelinnean, they do have nomenclatural significance because subsequent
botanists have published valid binomials based on Rumphius’ work. Several
of these have been elucidated but there are still problems associated with the
interpretation of Rumphian names. The Moluccas remains the biggest lacuna
in our knowledge of rattans, one sufficient to hold up any monographic effort
until more collections can be made.
New Guinea Although the rattans of New Guinea remain poorly known taxonomically and nomenclaturally, at least those from Papua New Guinea have
been beautifully collected, complete with excellent cane samples, by J. Zieck.
More fieldwork is required before a floristic account can be written, but there
are specimens allowing us to predict the usefulness of many species. From Zieck’s
collections, there appear to be several really first class canes of various diameter
classes, certainly a range sufficient to support a furniture industry.
Australia The rattan flora is well known and consists of 8 species of Calamus.

The author does not know of any commercial collection there, despite the
presence of one or two canes of promising appearance.
Outside the areas listed, rattans occur in small quantity in the Solomon Islands,
Fiji and the New Hebrides and, of course, in tropical Africa.
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SOME PROMISING CANES
From taxonomic data and from local ethnobotanic information, it is possible
to extrapolate and predict groups of rattan species likely to be promising as
a source of good quality canes of large and small diameters and as possible
silvicultural subjects. At present, all the very best canes are species of Calamus.
Although there are several species of Daemonorops and Korthalsia of which
the canes are harvested, preference is always shown for species of Calamus in
the same area; the importance of rattans belonging to genera other than Calamus
should not be underestimated, but efforts should be concentrated on surveying
Calamus first. Aspects of rattan morphology need to be borne in mind. lnflorescences are usually joined to the internode above the subtending node and
to the sheath of the subsequent leaf (Fisher & Dransfield, 1977). The consequences of this are that the internode bearing an inflorescence is not circular
in cross-section but unevenly bulged on one side. Extrapolating further, it is
noted that the climbing whips, or flagella, of some species of Calamus are sterile
inflorescences. In species of Calamus with flagella (such as C. ornatus and C.
scipionum) all the internodes are uneven, detracting from their value. Indeed,
the best quality canes all belong to species belonging to Sections Podocephalus
and Phyllanthectus (Furtado, 1956), groups of species with cirri rather than
flagella. It is among members of these two sections that the most promising
of the underexploited canes can be expected to be found.
Section

Podocephalus

Commercial canes belonging to this group include C. merrillii (C. maximus of
some authors), “palasan” of the Philippines. The related C. erinaceus of
mangrove forest in the western part of Malesia appears not to be of good quality,
and neither does C. polystachys and C. burckianus in Java require investigation. In the Philippines, there is much more to palasan than just C. merrillii
and variation and provenance trials in palasan should be a high priority for
research. A second Philippine species of the section is C. foxworthyi; this is
a spectacular large rattan but nothing is yet known of its quality. In Sulawesi,
there is a close relative of C. merrillii, C. zollingeri, a large densely clustered
rattan of good quality. A second undescribed species of really massive proportions also occurs in the mountains of Minahassa in the north. Further east, C.
warburgii occurs in New Guinea, Australia, the Bismarks and Solomons; it appears to be of excellent quality. In the Andaman Islands grows C. andamanicus,
a huge rattan of apparently good quality. Of Indian and Sri Lankan C. ovoideus,
C. zeylanicus and C. nagbettai little is known but they are all large members
of this section and of apparently good quality.
Section

Phyllanthectus

This is the section which inludes C. caesius, C. trachycoleus and C. manan,
the best three rattans. Again provenance trials of C. caesius and the related
C. optimus deserve further research. Less well known members of this section
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include C. subinermis of Sabah and the related C. mindorensis of the Philippines, C. albus of the Moluccas, C. aruensis of New Guinea and the undescribed “Rotan tunggal” of West Java. These are all rather large rattans of excellent
quality which certainly deserve closer study. C. macrosphaerion of Sulawesi
produces a large, good looking cane. Among slightly smaller canes in this section are C. unifarius of Java, Sumatra and the Andamans and Nicobars, C.
palustris and the complex of the related species C. kerrianus, C. platyacanthus
and C. platyacanthoides of monsoonal mainland Asia, and several undescribed taxa in Celebes. Again, these are all promising subjects.
Besides these two sections, a few species belonging to other sections seem
to be particularly promising. C. peregrinus, described from Malaya but common in Thailand and possibly conspecific with an Indian or Burmese species,
has a fine robust cane of apparently good quality. In being adapted to a rather
more seasonal climate than is C. manan, this would be a good species for trials
in mainland Asia. C. inops, the quoted source of “Rotan tohiti” in Sulawesi,
belongs to a strange, as yet unnamed, group of Calamus; it obviously needs
further study.
Among small-diameter canes, good quality species adapted to drier cooler
climates than that of Peninsular Malaysia and Borneo are needed as silvicultural
subjects. I do not believe there will be much success in trying C. caesius and
C. trachycoleus outside the everwet areas of Southeast Asia.
Having briefly surveyed these promising canes, it needs to be said again that
the only sure way of finding good silvicultural subjects is to make inventories
with an eye on cane quality and to select species as they fruit. This task is greatly overdue in the poorly known areas indicated earlier. The chances of finding
an unknown rattan with the qualities of C. caesius or C. manan are very slim
in Borneo and Malaya but they increase the less well known the flora is.
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ANATOMY, STRENGTH PROPERTIES AND THE
UTILIZATION OF SOME INDONESIAN RATTANS
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Faculty of Forestry, Gadjah Mada University, Yogyakarta, Indonesia

ABSTRACT Three Calamus species growing naturally in Sulawesi,
Indonesia, were investigated for their anatomical characteristics,
strength properties, and utilization. Sclerenchyma cells, surrounding
vascular bundles, which function as mechanical suppoiting elements,
have been enumerated on cross-sections of stems of three rattan
species. Percentagewise, Calamus inops had 43.9% of its total crosssection covered with sclerenchyma cells, C. symphysipus had 25.8%
and a third species of Calamus had 28.4%. Tensile strengths of their
bark were, respectively, 1239.15 kg/cm2, 830.81 kg/cm2, and
847.34 kg/cm2. The corresponding figures for their cores were
872.85 kg/cm2, 755.61 kg/cm2, and 771.70 kg/cm2 respectively. Evidently, preference for usage of rattans for certain purposes was given
to stronger rattan species. Calamus inops is used for furniture, mats,
woven handicrafts, etc. Calamus symphysipus is used for similar items
but of a lower quality. The species of Calumus known in Sulawesi
as Rotan tinti buku is used for cordage, basketry, etc. Prior to usage,
rattan canes are usually bleached with certain chemicals to have a
fair colour and an adequate lustre. Their strength properties, however,
are affected. The stronger the bleaching agent and the longer the
bleaching period, the paler the colour and the more lustrous the canes
become, but the strength properties are lower.

INTRODUCTION
People use rattan for many purposes, and usually they select a certain species
for a certain purpose. Evidently, it depends on the particular properties of a
species because different species have different properties.
Materials of organic origin have, in general, certain physical, mechanical,
and chemical properties. Wood is used because of its strength, and a correlation
seems to exist between strength and the anatomical features of the wood.
Presumably, rattans have this characteristic as well. In this study, three species
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of rattans commonly used in Sulawesi for many purposes have been investigated
for the relationship between anatomy, strength properties and utilization.
USES OF RATTAN
The uses of rattan may be classified into three main classes, namely for cordage,
furniture and miscellaneous uses. The last category covers uses for food,
basketry, hunting tools, dancing accessories, etc. (Yudodibroto, 1980a). Because
different rattan species grow in different localities of the islands in Indonesia,
rural people in many cases. use different species for the same purpose.
From the many species available, only three were selected for investigation
into possible relationships between anatomy, strength and utilization. The first
is Calamus inops Becc., locally known as “Rotan tohiti”. Also investigated
were C. symphysipus Mart. or “Rotan ombol”, and a third species of Calamus
known in the native tongue of Central Sulawesi as “Rotan tinti buku”. Heyne
(1950) gives C. conirostris as the equivalent of Rotan tinti buku but according
to Dransfield (pers. comm.) this species had not reliably been reported from
Sulawesi.
C. inops is used as a raw material for furniture, mats and woven handicraft
(Tumpugi, 1979). In the past, it was mainly used as rattan cores when rattan
core furniture was in fashion (Heyne, 1950). C. symphysipus is similarly used,
but is of lower strength and more delicate. Calamus sp. or Rotan tinti buku
(Tumpugi, 1979) is used as cordage to tie rural house components, baskets, etc.
Presumably, the quality of material is reflected by its price. Before the 2nd World
War, the first species cost F 4/.- per picol, the second cost F 4/.- to F5/.per picol, and the third was F 2.75 to F 3/.- per picol (F = Dutch guilder)
(Heyne, 1950).
PROPERTIES OF RATTANS
Rattans can be distinguished by their botanical, physical, mechanical and
anatomical properties. In further discussions, botanical characteristics will not
be considered but the last three properties will be taken into account. Some
of the physical properties of the three species of rattan mentioned earlier are
summarized in Table 1.
The three species of rattan selected are lustrous rattans. In general, rattans
can be grouped into three classes based on the appearance of canes: lustrous
rattans (siliceous rattans), half-lustrous rattans, and fatty rattans (Heyne, 1950).
However, lustre and colour are affected by processing methods applied prior
to usage. To have a fair colour, bleaching agents are used to treat canes. The
stronger the agent and the longer the bleaching period, the paler and more
lustrous the cane becomes but with lower strength or mechanical properties
(Tumpugi, 1979). Presumably, its cellulosic structure is degraded to some extent
by the bleaching agent, thus affecting its strength.
Some observations have been made to assess the effect of bleaching on the
quality of the three rattan species mentioned earlier (Tumpugi, 1979). Results
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Table 1. Some physical properties of three Indonesian Calamus species.
Cdour
Latin name

C.

diameta
(mm)

Internode
length (cm)

Other characteristics
Bark

core

12-25

20-35

Lustrous
yellow

Creamy
white

C. symphysipus

15-20

24-32

c. sp.

l0-13

up to 35

Lustrous
yellow
Dirty
lustrous

Greyish
white
Light

Tough, flexible,
hard, relatively difficult to split
Supple, soft, rough
appearance, sticky
Supple, soft,

brown

difficult to split

inops

yellow

obtained concerning one mechanical property are listed in Table 2. The figures
show that the bark is, in general, stronger than the core and calcium hypochlorite
is a stronger bleaching agent than sulphur vapour. In addition, it is obvious that
C. inops Becc. produces a stronger material than the other two rattan species.
The strength of stem material of trees is, to some extent, determined by
prosenchymatous elements, which are a group of tissues having conductive or
mechanical functions to perform (Panshin & Zeeuw, 1970).
Rattans are plants of the Palm family (Tomlinson, 1979), which have
characteristic monocotyledonous features in their stem anatomical structure
(Kollman & Cote, 1968; Yudodibroto, 1980b). Their vascular tissues form
scattered bundles and are surrounded by a basic tissue. It differs significantly
from dicotyledonous trees and conifers in which secondary vascular tissues form
a continuous cylinder enclosing a pith within the stem. Many vascuIar bundles
are found in monocotyledonous plant stems (Eames & MacDaniels, 1947) and
their cambia do not produce phloem outwardly and xylem inwardly. Instead,
Table 2. Tensile strength (kg/cm2) parallel to grain of three Indonesian Calamus

species

bleached with two bleaching agents.
Bleached with
sulphur vnpour
Latin name

C. inops
C. symphysipus
c. sp.

Bleached with
calcium hypochlorite

Part of
stem

0 days

1 day

3 days

1 hour

3 hours

Bark
Core
Bark
Core
Bark
Core

1239.15 1234.80
872.85
864.82
830.81
698.63
755.61
647.29
847.34
816.90
771.70
681.93

1071.64
728.20
669.26
514.41
739.34
584.35

1035.47
749.52
819.88
575.29
845.57
590.81

903.72
649.48
700.76
572.99
681.46
524.21
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they form, on the inner side, amphivasal bundles or collateral ones within the
basic tissue which is parenchymatous in nature. These bundles are popularly
called conjunctive tissues. In addition, it appears that the arrangement of these
vascular bundles can be distinguished into two main patterns (Esau, 1953).
The first is a scattered one separated in two groups, with one ring of small
vascular bundles near the periphery of the stem and the bigger vascular bundles
arranged to fill a circle a little deeper in the stem, The second pattern shows
a scattered arrangement of vascular bundles throughout cross-sections of the
stem, as in bamboo. The vascular bundles are collateral in nature and each one
is surrounded by a sheath of sclerenchyma cells.
Due to the absence of secondary growth, the stems have a complete primary
form in nature. Their cross-sections show an epidermis and basic tissues
consisting of isodiametric cells where scattered fibrovasal strings are found
(Reinders, 1952). The majority of these strings are found near the periphery
of the stele and provided with thick sclerenchyma sheaths.
The three rattan species investigated showed no rays, but basic tissues consisting of parenchyma surrounding vascular bundles have been observed (Tumpugi, 1979). These bundles have also been called amphivasal bundles, collateral
bundles, conjunctive tissues, collateral vascular bundles or fibrovasal strings.
Cross-sections of stems of the three species (Fig. 1) showed a scattered
distribution of vascular bundles (Yudodibroto, 1980b), in which a pattern
consisting of two groups of vascular bundles was observed. One group contained
small vascular bundles in rows near the periphery of the stem, forming a more
or less continuous ring. The second group was formed by larger bundles located
deeper in the stem, filling a circle. Therefore, their overall appearance was similar
to the appearance of cross-sections of ring-porous woods without rays. However,
the abrupt transition of vascular bundles with small pores to bundles with large
pores was found only near the periphery of the stems. Differences in details,
however, were observed in the distribution pattern of vascular bundles, thickness

C. inops

C. symphysipus

(Rotan tohiti)

(Rotan ombol)

Fig. 1l Cross-sections of stems of three species of Calamus from Sulawesi.
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C sp

(Reran tinti b u k u )

of sclerenchyma cells surrounding vascular bundles, and height of epidermal cells.
Visual comparison gave an impression that the amounts of sclerenchyma cells
surrounding vascular bundles were most abundant in C. inops followed by C.
symphysipus, and lastly in Calamus sp. This observation could be related to
their tensile strengths when measured,
Table 3 shows the results of partial enumeration of the areas covered by
sclerenchyma cells on cross-sections of the stems, from the bark inwards
compared with tensile strength figures. The strongest rattan, C. inops, is the
preferred raw material in Central Sulawesi for furniture because of its strength
and the attractive appearance of its bark and core. Second is C. symphysipus,
which has less strength and is less attractive. C. sp. is widely used as cordage
and for rough basketry because of its characteristic features.
Vascular bundles, as discussed earlier, have been observed in other Calamus
species as being accompanied by sieve tubes arranged in two rows, one on either
flank of the metaxylem vessel (Siripatanadilok, 1974). Whether or not this kind
of structural arrangement affects the species’ strength properties is still unknown.
Another type of anatomical element (grouped in the same class but having a
mechanical function) is the abnormal vascular bundles. They are not known
to be present in Calamus species, however, but in Daemonorops, in which this
element seems to be a specific feature.
Table 3. Area covered by sclerenchyma cells as a percentage of the total area of the stem
cross-section of three rattan species, their tensile strengths and usage.

Latin name

Tensile
strength
of bark
(kg/cm2)

Area covered (%)
Sclerenchyma
Other
cells
cells

C . inops

43.9

56. I

1239.15

C . syrnphysipus

25.8

74.2

830.81

c . sp.

28.4

71.6

847.34

Usage

Furniture, mats, woven
handicraft
Furniture, mats, woven
handicraft
Cordage,

basketry

CONCLUSIONS
Some conclusions that can be made from the discussions presented include:
(a) C. inops, C. symphysipus and C. sp. have different physical properties,
tensile strengths and anatomical characteristics.
(b) Physical properties of rattan, such as colour and lustre, are affected by
bleaching treatments prior to use.
(c) One of the mechanical properties of rattan, i.e., tensile strength, decreases
when stronger bleaching agents are used and longer bleaching periods are
applied.
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(d) Tensile strengths of rattan seem to be correlated with the number of
sclerenchyma cells present around vascular bundles. The more abundant
these cells are, the higher the tensile strength of the rattan.
(e) Preference for usage of rattan for certain purposes is given to stronger rattan species.
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FIBRE WALL ARCHITECTURE IN THE STEM OF
ROTAN MANAU (CALAMUS MANAN)
N. PARAMESWARAN & W. LIESE
Institut fir Holzbiologie und Holzschutz
der Bundesforschungsanstalt
fiir Forst- und Holzwirtschaft,
Hamburg, Federal Republic of Germany
ABSTRACT The fine structural construction principle of the fibres
in the stem of Calamus manan Miq. (Palmae) is described. The
lignified secondary wall evinces alternating broad and narrow layers
with a lignin-rich isotropic transition zone between them. Both fibrillar
orientation and lignin distribution in the various layers of the
polylamellate wall evoke certain resemblances to the structure of fibres
in coconut stems and bamboo culms.

INTRODUCTION
In recent years, secondary walls with a polylamellate construction have repeatedly
been found in lignified tissue of several plant groups (Parameswaran & Liese,
1976; Kishi et al., 1979; Mueller & Beckman, 1979; Fujii et al., 1980; Roland
& Mosiniak, 1983). In the case of monocotyledons, bamboo fibres were shown
to possess a complicated system of polylamellate secondary walls with definite
orientations of cellulose fibrils in the various layers (Parameswaran & Liese,
1976; 1980).
Parenchyma and vessel walls of this group were also found to contain crossed polylamellate structures, but of a nature different from the fibres
(Parameswaran & Liese, 1975; 1980). Mueller & Beckman (1979) demonstrated
the presence of multilayered walls in the fibres of roots of banana and other
monocotyledons.
In the Palmae, coconut stem fibres have a different mode of orientation of
the fibrils in the different lamellae with certain resemblances to the bamboo
fibre model (Parameswaran & Liese, 1981). The present study is concerned wirh
the fine structural architecture of the walls in the stem fibres of a rattan.
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MATERIALS AND METHODS
Stem samples of Rotan manau (Calamus manan) Miq. - Palmae; Lepidocaryoideae) were obtained from plants of about 5-cm diameter from Indonesia,
both in the fixed (3% glutaraldehyde in phosphate buffer of pH 7.2) as well
as in the air-dried condition.
Both the sample types were subsequently treated with a 2% aqueous solution of potassium permanganate for 6 h in the refrigerator. Some of the
specimens were delignified according to the method of Dietrichs & Zschirnt
(1972). Lignin skeletons were obtained according to the method of Cote et al.
(1968), using hydrofluoric acid. Both the delignitied material as well as the lignin
skeletons were fixed in 2% aqueous KMn04 for 4 h. After a thorough washing
in distilled water, the samples were dehydrated in an acetone series and embedded
in Spurr’s medium (Spurr, 1969). Thin sections cut with a Porter Blum MTIIB
microtome were stained with lead citrate (Reynolds, 1963) and observed with
a Siemens Elmiskop 101.
Light microscopic observations were performed on 15pm thick sections
stained with astra-blue and acridine-red/chrysoidine. Some of the samples were
macerated in Jeffrey’s mixture and treated with Cuoxam and the swelling reactions were followed with the Nomarski interference microscope.
OBSERVATIONS
In the aerial part of the stem of Calamus manan lignified fibres are present
as a sheath in association with the vascular bundles (vascular fibres) of the central cylinder as well as the peripheral zone; in the latter region, the fibrous sheath
is developed as a massive, radially extended tissue (Fig. la). A high percentage
of these fibres is provided with thick secondary walls showing a multilayered
structure (Fig. 1 b).
At the fine structural level, the multilayered secondary walls display, on an
average, about 7 lamellae, viz., 4 broad lamellae of about 1 pm each and 3
narrow ones of a 0.2
each, arranged in an alternating manner (Fig. 3). Adjacent to the middle lamella there is a broad transition lamella with a fibrillar
angle of 40” with respect to the longitudinal axis of the fibre; this merges into
a narrow lamella where there is a dip followed by reversal of the fibrils in the
opposite direction, describing an arc-like pattern (Fig. 5). In the broad lamella
following, the fibrils again take a course at an angle of 40”. The two subsequent broad lamellae towards the lumen evince fibrillar angles of about 4060°C.
Thus, while there is a slight change in fibrillar orientation in the broad lamellae
across the secondary wall, the narrow lamellae have a reasonably constant pattern of fibrillar orientation, which is repeatedly present (Fig. 5).
In lignin skeletons stained with potassium permanganate and lead citrate, it
is obvious that the broad lamellae have a homogeneous distribution of lignin,
yielding a loose texture, and are similar in arrangement to the cellulose fibrils
(Fig. 2). At the border between the broad lamellaeand narrow lamellae there
is an electron-dense isotropic layer of only 0.04
width, which contains high
concentrations of lignin, as deduced from the staining reaction (Figs. 2, 4, 5).
124

Fig. la. Cross section of the stem of Calamus manan showing vascular bundles with
large metaxylem vessels (V), fibre sheaths (F), and ground parenchyma with
intercellular spaces (P).

Fig. lb. Cross section of the vascular fibres exhibiting polylamellate

walls.

DISCUSSION
The wall architecture observed in the stem fibres of Calamus manun can be
compared to the structure in some other monocotyledons, and especially to the
structure of coconut stem fibres (Parameswaran & Liese, 1981) and bamboo
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Fig. 2.

Lignin skeleton of a vascular fibre showing the presence of highly contrasted
isotropic layers (Is) between the broad lamellae (B). MI, middle lamella. L, lumen.

fibres (Parameswaran & Liese, 1976). While there are certain differences in the
orientation of fibrils in the various lamellae, a significant point of agreement
between these fibre types is the occurrence of a lignin-rich zone at the boundary between the broad and narrow lamellae. A similar layer, called the isotropic
layer, has been reported for xylem parenchyma cells of hardwoods (Chafe &
Chauret, 1974; Fujii et al., 1981) and some fibres of monocotyledonous roots
(Mueller & Beckman, 1979). Fujii et al. (1981) consider this layer identical to
the protective layer in the parenchyma cells of hardwoods and designate these
two layers as an amorphous layer. However, there are considerable differences
in their topochemistry; the isotropic layer is rich in lignin, whereas the protective layer contains mainly polysaccharides.
It is not understood with certainty why such a higher concentration of lignin
occurs in these transition areas within the secondary wall. It could be related
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Fig. 3.

Fig. 4.

Delignified fibre wall with alternating broad(B) and narrow (N) lamellae.
middle lamella. L, lumen.

MI,

High magnification micrograph of a longisection of a fibre wall demonstrating
(B) to the next at
the change in fibrillar orientation from one broad lamella
the region of the narrow lamella (N). Is, isotropic layer.
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to a certain rhythm in the formation of cellulosic fibrils in the broad and narrow Iamellae which is accompanied simultaneously by an intensive deposition
of lignin at the border zone during the wave of fibrillar orientations. It can
be assumed that, as in the case of bamboo and coconut fibres, such a
Polylamellate secondary wall structure contributes to an increased efficacy of
the elasto-mechanical properties of the stem of Rotan manau.
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ABSTRACT Various insect pests and fungi associated with rattans
and rattan products are listed. Among the more important insect pests
and fungi are the longhorn beetle larvae (Cerambycidae), ColIetotrichum gloeosporoides, Fusarium spp. and Rhizoctonia
solani
that affect growing rattans. Other insect pests and fungi that are
associated with rattan products include the powder post beetles
(Bostrychidae), Heterobostrychus aequalis, Dinoderus
minutus and
Minthea sp. and sap-staining fungi (Bostryodiplodia theobromae),
moulds (Penicillium spp., Trichoderma sp., Fusarium spp.) and
Aspergillus sp .

INTRODUCTION
The current world trade in rattans is a multimillion dollar industry, with much
of the supply of raw material being derived from only a few countries in
Southeast Asia (Menon, 1980). With a continued upward trend in the popularity
of rattan products, it is quite apparent that the demand would soon, if not
already, exceed the available supply. Except for the few species that have been
traditionally cultivated in a few localised areas in Indonesia, a large proportion
of the cane supply is still harvested from plants that occur in natural forests.
Hence, in most Southeast Asian countries, there is an increased awareness and
urgency to restock the natural forests with and also to establish plantations of
rattans of commercial value. This in turn has resulted in greater concerted
research efforts into the silviculture, economics and management of commercial plantings of rattan as well as the efficient utilisation of the raw cane in
the manufacture of finished products to supplement the dearth of information
now available.
The forest departments of Peninsular Malaysia and Sabah have already initiated trial plantings in various districts and in Sabah commercial plantings
have already begun on the ground (Shim & Tan, 1984). Such plantings represent considerable investments, both in the nursery operations and in plantation
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establishment and management. Protection of the growing stock from potential damage from both pests and diseases, therefore, becomes a very important
consideration.
This paper briefly reviews the current state of knowledge with regard to pests
and diseases of rattans in this country and has been based largely on our personal and collective observations. In addition, in the latter part of the paper,
we also discuss the problems posed by biodeteriorating agents in the utilisation
of the canes in the manufacture of cane products - aspects of which are important in quality control, especially when such products are designated for
export.
INSECT PESTS
Very little has been recorded on insect pests associated with rattans. This is largely
due to the fact that rattans have traditionally been harvested from the natural
forests. The stock is, therefore, neither tended to nor silviculturally managed.
Therefore, little or no attention would have been given to the recording of
organisms that cause significant damage to the plants. However, the low numbers
of stems per species in a given unit area and their patchy distribution in the
natural forest would suggest that there could be many limiting factors that curb
successful establishment, one of which could be heavy predation pressure on
both the seeds and seedlings.
Planting of rattans on a commercial scale does not differ very much from
that of an agricultural enterprise. With increased numbers of stems planted in
what would be monocultural conditions, it can be anticipated that associated
pest insects would soon assume population levels that would be of significant
economic importance. Yet, this really hinges on how susceptible the planted
rattan species are to insects. Dransfield (1979) had noted that in the plantations of Calamus trachycoleus and C. caesius in Central Kalimantan there has
been no records of any occurrence of pests and diseases. However, we should
not be lulled into complacency because of this.
Palms are, in general, not resistant or immune to insects, especially when
they occur in abundance. This is borne out by the experiences in the oil palm and
coconut palm industries of this country, where economic damage due to insect
pests is considered highly significant. Artona catoxantha (Lepidoptera:
Zygaenidae) is an example of one such insect pest and it is common to both
the oil palm and the coconut palm. Interestingly, Kalshoven (195 1) has already
recorded A. catoxantha as attacking the leaf fronds of wild rattans in Indonesia.
In our observations of rattans grown in the Forest Research Institute (FRI),
Kepong, nursery and plants in the field, we have now recorded three species
of butterflies feeding on C. trachycoleus and C. manan. These are Elymnias sp.
(Satyridae) and the Hesperids Gangara thyris and Erionota thrax thrax. It should
be pointed out that the last mentioned species is very common as its habitual
host plant is the domestic banana.
In establishments of C. manan in field plots, investigations of the reported
stunted growth and mortalities have revealed that beetle larvae were found
damaging the swollen basal part of the stem. Unlike defoliation, this type of
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damage can result in considerable losses to the planting stock; thus, further investigations with a view toward formulating some prophylactic measures will
need to be conducted. Currently, the identity of the pest is still not determined.
Canes of C. manan often have black streaked markings on the internodes,
especially towards the proximal ends of the stem. These defects, which lower
the market value of affected canes, are the feeding marks of a longhorn beetle
larvae (Cerambycidae) that habitually reside within the leaf sheaths of leaf fronds
of the plants. In commercial plantings, it would be economical to control these
beetles, should they occur, to enhance the value of the harvest.

DISEASES
To obtain a wider perspective of the disease syndrome of commercial rattans,
we have monitored various species of rattan seedlings in the Kepong nursery.
Studies began in 1982 and by now it has become quite evident that leaf diseases
are the most common in these young growing stock. These diseases have symptoms varying from shot holes in the cases of Calamus manan, C. trachycoleus,
and C. caesius, brown rings as in C. trachycoleus and brown spots in various
other species. Severity of these diseases varies from mild to severe. In heavily
infected plants, the lesions often coalesce and spread throughout the plant and
in some cases could cause seedling mortalities. Some of the fungal pathogens
isolated over the last 2 years include Colletotrichum sp., Fusarium spp., Curvularia sp . , Cercospora sp., Drechslera sp . , Pestalotia sp., Botryodiplodia
sp.
theobromae and Helminthosporium
The most significant disease experienced has been a leaf blight of Calamus
trachycoleus which is caused primarily by Colletotrichum gloeosporoides. A
serious outbreak was recorded in the nursery in early 1983 and almost 30% mortality of the growing stock was recorded. The disease symptoms have been
associated with the development of brown spots on the leaves that spread rapidly
throughout. These later turned into lesions with 80% of the leaf surfaces infected. The spread from seedling to seedling is very rapid and, within the span
of a week or so, more than 25% of the seedling stock became infected. Control
has been brought about by the spray application of Bayleton (0.02% concentration) over the entire nursery stock at l0-day intervals. Furthermore, all diseased
seedlings have been burnt. It is worthy to note that seedlings of C. manan and
C. caesius were not infected when the epidemic occurred. Pathogenicity tests
on both these species confirmed their resistance to this disease.
As a result of these experiences, we have recommended the introduction of
strict nursery hygiene. This includes the culling of weak plants, planting out
in the field of old stock, spacing of seedlings to avoid crowding, and avoidance
of excessive watering. In addition, fungicidal application is recommended
whenever disease symptoms are detected.
Another disease that may be of considerable importance is the collar rot of
Calamus manan, which has been observed in a study plot established in Bukit
Belata forest reserve. High incidences of mortality have been reported and investigations have shown that the rot inevitably occurred at the basal regions
of the stem. The fungal pathogen isolated from these infected plants has been
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found to be Rhizoctonia solani. However, it is still not certain whether this
pathogen is the primary causal factor of the rot or has been secondarily induced
as a result of the feeding activities of the beetle larvae mentioned earlier. Nevertheless, a fungicide treatment using Captafo14.5 g/L alternating with Captan,
1.8 g/L has been recommended.

BIODETERIORATION OF RATTAN CANE
Biodeteriorating organisms that cause degradation in cane include both insect
and fungal agents. Degradation by such organisms, especially stain fungi, can
begin almost as soon as the canes are harvested. To minimise this, it has generally
been recognised in the trade that raw cane must be treated and processed without
undue delay. Although degradation in cane could, to some extent, result in
changes in physical, chemical and mechanical properties, it appears that these
considerations are minor compared with the importance attached to the effects
on the physical appearance of the affected canes. This is because consumers,
especially those in the western countries, are very discerning over the quality
of the cane products they purchase. Hence, any evidence of fungal stains or
insect activity, even when these may have been treated and controlled, would
lead to the product being rejected by the consumer. It therefore becomes important in rattan utilisation that sufficient prophylactic measures be taken to
prevent such defects in canes.
Of the insects, the most prominent are the powder post beetles of the family
Bostrychidae. Due to the boring habits of both the adults and larvae, infested
canes may become riddled with shot holes, the sizes of which vary depending
on the beetle species involved. Amongst those that we have now recorded are
Heterobostrychus aequalis, Dinoderus minutus, and another Dinoderus sp.
Although there have been isolated incidences of a species of Minthea (probably
M. rugicollis) infesting canes, the Lyctids in general do not appear to have any
preferential association in the degradation of canes.
Stains caused by decay fungi are usually significant from the time the canes
are harvested to their eventual seasoning. It is preferable for canes to be processed very soon after they are harvested to prevent stains from setting in. Once
stained, the canes become downgraded and command a much lower market
price. Many of seasoning processes currently being followed in the trade are,
in fact, prophylactic measures taken against the possibility of such infection.
The most common stain fungi that has been isolated is Botryodiplodia sp.
(possibly B. theobromae). Others that have been encountered include Curvularia
sp. In stripped cane (debarked), Aspergillus sp. (A. niger?) has been observed
to cause black streaks.
When canes are stored under humid conditions, the occurrence of mold fungi
pose some problems as well. Such molds have been recorded on varnished
surfaces. Molds come in various hues: green, white, black, pink and orange.
Currently, we have on record the following mold fungi associated with the
degradation of canes: Penicillium spp., Trichoderma spp., Aspergillus sp.,
Fusarium spp. and a few unidentified species.
134

CONCLUSIONS
It has been quite apparent to the authors during the process of preparing this
position paper that there is scant literature on this subject, hence much of what
has been presented represents recent observations. We have not attempted to
review the pest and disease problems of the rattan trade outside this country
but it is without doubt that published literature is equally lacking in our
neighbouring countries as well. This could be directly attributed to the fact that,
until recently, rattans have always been considered as a minor forest product
and, hence, have been a neglected commodity. With the current surge towards
better support for the trade, there will no doubt be much more information
forthcoming. This will certainly result in the more economic and efficient utilisation of the resource in the future.
REFERENCES
Dransfield, J. (1979). A manual of the rattans of the Malay Peninsula. Malayan For.
Rec. No. 29. Forest Dept., West Malaysia.
Kalshoven, L.G.E. (1951). Deplagen van de cultuurgewassen in Indonesia. Dee1 2.
Uitgeverijw van Hoeve, s’Gravenhage/Bandung.
Menon, K.D. (1980). Rattan: A State-of-the-art review. In: Rattan: a report of a workshop
held in Singapore, 4-6 ‘June 1979. Ottawa: IDRC.
Shim, P.S. & C.F. Tan (1984). Development of rotan plantations in Sabah. A case study
of rotan plantations in seasonally flooded areas. Paper presented at the Seminar on
Forest Plantation Development in Malaysia, July 9-14, 1984, Kota Kinabalu/Kundasang, Sabah. 15 p.

135

Proceedings of the Rattan Seminar,
2-4 Ott 1984, Kuala Lumpur, Malaysia.
The Rattan Information Centre (1985).

PRESERVATION PROBLEMS OF RATTAN IN
INDONESIA
(WITH EMPHASIS ON POWDER-POST BEETLE
INFESTATION)

ACHMAD SULTHONI
Faculty of Forestry, Gadjah Mada
Yogyakarta,
Indonesia

University,

ABSTRACT Rattan is one of the important natural resources of
Indonesia; 80% of the world rattan consumption is supplied by this
country. Waste during harvesting of rattan and its processing is still
a serious problem due to the difficult terrain of natural forests and
a lack of improved methods of processing. Loss of manau rattan, the
commercially preferred rattan species in Sumatra, during the first drying, reached approximately 20% due to biodeteriorating agents. An
investigation of several rattan household industries in Yogyakarta during July 1984 revealed that infestation by the powder-post beetle
(Dinoderus spp.) was considerably high in stored rattan and manufactured products. Improvement of preservation procedures is necessary
to prevent economic loss through infestation by powder-post beetles;
the formulation of effective guidelines for preservation useful to the
small rattan industries will need to depend on more research and study
on rattan pest control, which is lacking at the moment.

INTRODUCTION
Rattan is one of Indonesia’s more important export commodities; in terms of
world trade in rattans Indonesia supplies 80% of the world’s needs (Menon,
1978). The average annual production during the last 3 decades (1950-1981)
amounts to about 40-45 thousand tons (Menon, 1980). The earning from rattan export during the years 1977-1981 amounted to US$259,200,196 which works
out to an annual average of US$51,840,000 (Yudodibroto, 1980).
Seven genera of rattan are found in Indonesia, distributed in Sumatra,
Kalimantan, Sulawesi, Java, and some other islands (Menon, 1980). Alrasyid
(1976) estimated that there are more than 300 species of rattans in Indonesia,
but only about half of them have been recorded. Canes commonly used by the
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rattan household industries in the areas around Yogyakarta include those of
(1) the sega group, with a diameter of up to 16 mm, of which Calamus cuesius
Bl. is one of the most important species, (2) Rotan manau (C. manan Miq.),
(3) Rotan mandola, (4) Rotan see1 (Daemonorops melanochaetes Bl.), (5) Rotan
suti (C. ornatus Bl.), (6) Rotan semambu (C. scipionum Lour.), (7) Rotan tohiti
(Calamus inops Becc. ex Heyne and possibly other Calamus spp.), and (8) Rotan
kokrok.
Natural rattan producing areas are mostly located in difficult terrains, and
harvesting and collection of rattan from the forest are usually done by local
people with simple tools, so that waste is frequently unavoidable (Menon,
1980).
It takes some time before the green rattan is brought out of the forest, so
that some wastage occurs through deterioration. This is because quick drying
is essential to prevent fungal staining and insect infestation. The processing of
rattan is still poorly applied, and is the cause of rejection of 3040% of the
rattan. material harvested which would otherwise be exportable (Anon.,
1980).
PROCESSING

OF

RATTAN

The initial steps in the processing are cleaning, washing and drying of the rattan. These somewhat simple operations influence the final quality of the canes
and, therefore, the revenue obtained from the sale of canes. The initial objective is to obtain stems of optimum length, of even and bright yellow to light
brown colour depending on the species, with a smooth surface, without any
sign of staining or insect attack, and with a sound core (Simatupang, 1978).
Deglazing the siliceous rattan species (such as Cdamus cuesius and C.
trachycoleus) is done by the collectors, by removing the inner epidermis of the
leaf sheaths adhering to the cane and the silicified epidermis of the cane. This
process is called “runti” in Indonesian. The simplest way of deglazing, which
produces a very clean finish, is by twisting the cane by hand and rubbing it
with fine sand, steel wool, coconut fibre, or sackcloth. This practice is, however,
most time-consuming. Deglazing should ideally be carried out within 24 hours
after harvesting, otherwise it will be difficult once the canes have dried.
The drying of rattan will generally last for 14 days; it is believed that the
desired yellow colour could be obtained only under sunlight. Improper drying
is the main reason for low quality, especially during the rainy seasons. Fungal
stains and insect attacks can cause considerable economic loss. Chemical treatment and extraction of the free carbohydrates from the fresh cane may prevent
such deterioration (Simatupang, 1978).
Further processing is carried out by the exporter or manufacturers by washing
or steeping the deglazed rattan in a solution of sodium hypochlorite, or boiling
it in an oil mixture before fumigating with sulphur dioxide (Menon, 1980). In
the village of Trangsan, Central Java, the raw material is sprayed with glacial
acetic acid before sulphur dioxide fumigation in the oven.
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It seems that during the period between collection from the forest until the rattan is ready for export or manufacture, losses due to infestation by fungi and
insects are among the most severe problems.
Kalshoven (1951) mentioned that Artona catoxantha Hps. (Zygaenidae;
Lepidoptera), Botryonopa sanguinea Guer (Hispinae; Coleoptera), Protocerius
c o l o s s u s and Rhabdocnemis leprosa Th. (Curculionidae; Coleoptera) have been
found attacking wild rattan in the field, while Lyctus bruneus Steph. (Lyctidae;
Coleoptera) and Dinoderus spp. (Bostrychidae; Coleoptera) are borers of stored
rattan. In his study on rattan pests, Subyanto (1982) observed that Dinoderus
minutus Fab. and D. brevis Horn. were destructive to stored rattan. These beetles
are grouped as powder-post beetles, which usually cause problems in most stored
raw materials such as wood, bamboo and rattan (Anon., 1954).
Preservative treatments other than the chemical treatment mentioned earlier
are not practised. Sodium hypochlorite solution has no effect as a fungicide or
an insecticide, because its main function is for bleaching. Sulphur dioxide
fumigant is effective against all the insects attacking stored rattan, but the
residual effect is very short and is not effective in improving the service life
of treated materials. Borax (Na2Bs0410H20)
and Copper sulphate
CuSO
SH
O
(
4 4 ), which are locally available, could serve as insecticides as has
been used in bamboo preservation (Sulthoni, 1983).
The limited literature on rattan preservation against fungal stains and insect
attack has mostly been in reference to work carried out in the Philippines, such
as by Arenas (1966) and Casin (1975). Treatment by using a solution of 0.8 kg
dowicide per 100 L water and a dipping period of at least 15 minutes is said
to be effective in controlling stain; in this matter, treatments should be done
within 8 hours after cutting (Casin, 1975). To control insect attack, Casin (1975)
recommended the use of 0.5% dieldrin or lindane in water for dipping the rattan for 3 minutes, after processing and before manufacture.
Washing or steeping in a solution of sodium hypochlorite or boiling in an
oil mixture and fumigating with sulphur dioxide after washing (as applied by
the exporter or manufacturer) is supposed to provide the yellow lustrous colour of the rattan.
PROBLEMS CAUSED BY POWDER-POST BEETLES
An investigation of rattan household industries was carried out in July 1984
in Yogyakarta and the village of Trangsan, Klaten, Central Java, to evaluate
the pest problems. It was found that powder-post beetle attack was prevalent
not only in stored rattan raw materials, but also in the semi-finished and finished
products in rattan furniture shops. Identification of the insects confirmed that
they were Dinoderus spp.
Among the rattan species used for furniture, the species called “Kokrok”
appears to be the most susceptible to powder-post beetle attacks. According
to the manager of the “U.D. Istana” household industry in the village of
Trangsan, the susceptibility of rattan species is as given in Table I.
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Table 1. Apparent susceptibility of several rattan species to powder-post
beetles (Dinoderus spp.).
Rattan species
Local name

Scientific name

Kokrok
Mandola

?
?

See1
Suti
Semambu
Sega
Manau

Daemonorops melanochaetes
Calamus ornatus
C. scipionum
C. caesius
C. manan

Susceptibility
rating

IV (highly infested)
II

II
III
I
I
I (highly resistant)

A survey of rattan furniture manufactured in Sekarsuli, Yogyakarta, and
Trangsan, Central Java, gave some indication of the economic damage due to
powder-post beetles (Table 2).
Plank (1950), in his studies of infestation in bamboos, has pointed out that
susceptibility to powder-post beetles depends on several factors, viz., species,
age at harvest, season of harvest, physical properties, and preventive measures
taken. It has been determined that the starch content of the material is the most
important food material for the beetles and the severity of the attacks is
significantly correlated with the amount of starch present (Plank, 1951).
In view of the above susceptibility recorded for rattans, it would seem that
powder-post beetle problems on rattan might be analogous with those on bamboos. Although the furniture manufacturer can use a variety of canes, only those
familiar with the relative durability of manau cane will use this particular cane
exclusively, despite it being the most expensive. With the powder-post beetle
problems observed in the rattan household industries, preventive measures
through the use of suitable preservatives is necessary. Studies on pest problems
and their control should be one of the priorities in helping the rattan manufacturers improve their products. In bamboo preservation, the use of 5% watersoluble borax or 5% copper sulphate solution was considerably effective, and
this might prove likewise for rattan (Sulthoni, 1983).
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+ mostly made from “kokrok” rattan.

Bed
Chairs
Tables
Stools
Racks

Trangsan

Beds
Chairs (various styles)
Tables (various styles)
Stools
Racks

Sekarsuli

Items of rattan furniture

29
5
4
6

1

6
45
18
4
3

2+
1+
0
0

0

2+
5+
2+
1+
1+

(pieces)

Number of
samples
attacked

pieces

Number of
furniture
sampled

6.8
20
0
0

0

33.3
11.1
11.1
25
33.3

(%)

newly polished.
more than 1 year in open storage.
in furniture shop.
-

4 months exposed in the shop.
mostly more than 6 months in storage.
more than 6 months in storage.
abandoned in open, under shelter.
exposed in the workshop.

Remarks on tbe damaged pieces

Table 2. Damage to rattan furniture by powder-post beetle attacks (July, 1984) in Sekarsuli and Trangsan, Java.
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ABSTRACT A total of 80,376.8 tons of rattan, worth
US$S 1,840,038, have been exported annually from Indonesia during
the period 1977-1981. Rattan was second to wood as a foreigncurrency earner during this period. Most of the commodity exported
was semi-processed material, such as whole canes with or without bark,
rattan peel or rattan core processed from many species. Several processing methods are currently used by small rattan manufacturing companies including cutting, drying, removal of node bulges, removal of
unwanted material on the surface of canes by mechanical means or
heated solvent treatment and chemical bleaching. In general, two types
of processing can be distinguished, based primarily on certain properties of the species treated. Siliceous small-diameter rattans are worked
on to remove silica by rubbing the cane with fine sand, whereas fatty
large-diameter rattans undergo a boiling treatment in an oil mixture
to remove cutinous material, waxes or gums from the canes. Smalldiameter rattans are piled or hung during air-drying, whereas largediameter rattans are stacked or end-racked. Eleven types of oil mixtures are known to be used by rattan manufacturers in Sumatra,
Kalimantan and Sulawesi, components of which consist of diesel oil,
coconut oil, kerosene, water, sodium nitrate and sulphur in different
proportions. However, no clear distinction of the effects of different
oil mixtures on the quality of rattan canes has been established. In
general, such processing prevents biological attack to some extent,
eliminates cutinous material and gums, and speeds up drying of certain rattan species.

INTRODUCTION
Rattan is second to wood as a forest product in earning a substantial amount
of foreign currency for Indonesia. They are mostly cut from natural forests
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located in many of the 13,667 islands constituting the Indonesian Archipelago.
Natives living on the islands have, since long ago, selected certain species that
have characteristics suited to their particular needs. For practical purposes, rattans have been divided into two groups, namely the small-diameter and largediameter rattans. In addition, these palm species have specific characteristics,
reflected by the appearance of the canes.
The canes have been processed by certain methods that, to some extent, are
determined by their specific properties. Centuries ago, people had found certain processing techniques to be suitable for the basic treatment of selected
species. Later, these techniques were further used by small-scale rattan manufacturing companies and modified somewhat by the owners based on the additional experiences they had gained.
This paper presents some observations on rattan producing centres located
on the islands of Sumatra, Kalimantan and Sulawesi, focussing mainly on the
production of half-finished goods.
ROLE OF RATTAN IN FOREST PRODUCTS EXPORT
Statistical records for 1977-1981 show an average annual foreign currency earning of US$l,427,715,212 from all forests products exported (Anon.‘, 1982;
Yudodibroto, 1983). During the same period, wood, in the form of logs and
its derivatives, provided an annual income of US$l,314,400,000. Rattan export
earned US$51,840,038, whereas cassiavera (cinnamon) provided US$7,881,060
in foreign currency. Jelutong (caoutchouc material) had an export value of
US$4,471,641 and charcoal sent to Singapore and Malaysia have earned
US$2,469,225 annually. Aside from these, tengkawang nuts (illipe nuts), worth
US$2,210,269, have been exported, as well as resins, which had a total value
of US$l,588,290. The export of animals, alive or preserved, earned
US$l,l44,932 and other unspecified forest products provided a total of
US$41,111,570 annually.
Obviously, rattan has played a substantial role in the export of Indonesian
forest products, and accounts for 3.6% of the total average annual export value,
or 45.7% of the nonwoody forest products export value. The export of rattan
has been made possible because this commodity has been processed into commercial goods by small and large rattan manufacturing companies.
SMALL-SCALE

RATTAN

MANUFACTURING

COMPANIES

Many small companies are operating in Sumatra, Kalimantan and Sulawesi.
They produce mainly whole canes; however, in certain regions they produce
also rattan peel, rattan core, split rattan or debarked rattan canes. To avoid
misinterpretation, small-scale rattan manufacturing companies are defined as
companies that employ a small number of labourers and apply mostly manual
techniques of processing.
A variety of technical. procedures that, as mentioned earlier, are based on
experiences, are applied to prepare green rattan into half-finished products. They
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include drying, manual removal of node bulges, removal of unwanted material
on the surface of the canes mechanically or by heated solvent treatment, chemical
bleaching, and manual preparation of split rattan (using knives to produce rattan peel, rattan core and split rattan).
Split rattan, consisting of rattan bark and its core, is further used to produce rattan carpets (Yudodibroto, 1981) and have a width of 3.240 mm and 3.743 mm.
Rattan core, consisting of the core of a rattan stem, has a diameter of 1.75-11 mm.
Rattan peel, consisting mainly of the bark of a rattan stem, is 1.75-6.50 mm
in width and is used to make rattan mats or other finely woven artifacts. Whole
canes may have their bark intact or may be debarked and scraped as well.
The small-scale rattan manufacturers act as a link in the network of rattan
production flow as has been observed in South Sulawesi (Anon., 1981) (Fig. 1).
In this scheme, most of the small-scale rattan manufacturers are acting as
primary rattan manufacturers and produce unbleached whole rattan canes. The
secondary rattan manufacturers produce bleached whole rattan canes, debarked
canes, rattan peel, and rattan core.

CHARACTERISTICS AND PROCESSING OF RATTANS
Properties of canes important to their processing
The several hundreds of species of rattans are distinguished by their morphological characteristics, physical properties and, to some extent, by their
anatomical features. Practical experiences of cane manufacturers show that some
of these characteristics are factors that predetermine the processing techniques
used for these canes.
The physical properties of canes, such as diameter, nature of the epidermal
layer on the stem surface and responsive reaction to bleaching agents, are of
some importance for the selection of handling and processing methods applied
by commercial agencies.
The diameter of canes is variable, ranging from 3-200 mm. A limit of 18 mm
is taken to divide them into small-diameter rattans and large-diameter rattans
(Anon., 1980). Canes with diameters of less than 18 mm can be bent easily
without breaking, whereas species with diameters of more than 18 mm are hard
to bend and may be damaged when bent. Calamus caesius Bl., Korthalsia
rostrata Bl., Daemonorops hystrix (Griff.) Mart. and many others are smalldiameter rattans. Species such as C. caesius, with diameters of 7-12 mm, are
processed in 6-m lengths and bent double during transport. On the other hand,
Calamus manan Miq., Korthalsia laciniosa Griff. ex Mart., Daemonorops
longipes (Griff.) Mart., and Plectocomia mulleri Bl. are examples of largediameter rattans. Commercial species such as C. manan are processed in 3-m
lengths and have diameters of 25-80 mm (Dransfield, 1979).
Another feature of importance is the epidermal layer on the surface of stems,
which also determines the processing method. Many species have silica on the
stem surface and accordingly are called siliceous rattans (Koppel, 1928), e.g.,
C. caesius. Other species have cutinous material containing waxes that are more
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Green rattan
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Harvesting by individual collectors
I
Coordinated harvesting
of rattran canes by
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.

Production of rattan
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manufacturers
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Fig. 1. Sequence of events from harvesting to utilisation of canes and cane products.
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or less fatty and, therefore, are called fatty rattans, e.g., C. manan and C. inops Becc. ex Heyne. Most of the species found east of Wallace’s line are fatty
rat her than siliceous.
Based on the properties mentioned earlier, manufacturers of rattan canes select
certain processing techniques to remove unwanted material from the stem, such
as silica, waxes, moisture or unattractive colouration. Accordingly, two main
processing methods are practised. The first does not apply a boiling stage,
whereas the second always includes a treatment in a hot oil mixture. Besides
this, additional treatments or processes are applied to improve the quality of
canes.

Processing techniques applied
Small-scale rattan manufacturers apply several processing methods, depending
primarily on the properties of the species processed and, secondly, on habitual
knowledge of the manufacturers. Small-diameter rattans of the siliceous species
are treated as outlined in Samsi et al. (1980) (Fig. 2).
Green siliceous small-diameter rattan
(Calamus caesius or rotan sega)

First sortation of green sega canes

Steeping in water

Removal of silica by rubbing with fine
sand (“peruntian”)

Washing with water

vapours

I

Bleaching with
I
I
I
I
I

I
I
I

Drying in open air on wooden frames

I
I
I

,
Removal of nodes

I

Second sortation
Assortments of sega canes for
further processing

Assortments of bleached whole
sega canes

Fig. 2. Stages in the processing of small-diameter siliceous canes to obtain bleached

whole sega canes.
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1

To begin with, labourers select or sort out raw green sega canes of 6-m lengths
into rejects and accepted assortments, and later steep the accepted ones in waterbaths for 24 hours. Women labourers will then remove the silica on the surface
of canes by rubbing them with fine sand held in small pieces of cloth by hand.
Then the canes are washed with water to clean away remaining dirt or unwanted
material. Later, these will be bleached in closed chambers for 24 hours using
vapours coming out from burnt sulphur. An alternative step is sometimes taken,
that of drying the canes prior to bleaching. During the bleaching or sulphurizing
process, SO, vapours will react with water (which is intentionally sprayed on
the canes) to form an unstable acid. It will further produce agents of reduction
that will react with organic material in the bark of the canes and thereby bleach
it, producing in ivory colour. Later, they will be dried in the open air on wooden
frames for 7-14 days, depending on weather conditions. When air-dried, labourers remove the nodes from the canes using knives and then sort the canes for
the second time to obtain several grades grouped as bleached whole sega canes.
Canes designated for further processing following the second sortation will
be processed, by some manufacturers, according to the sequence of events in
Fig. 3. Following this scheme, larger companies use solutions of hydrogen peroxide to bleach the rattan peel and core (Samsi et al., 1980).
As is shown in Fig. 3, sega canes may be further processed into rattan core
and rattan peel. Simple tools are used to produce these products. Knives set
Assortments of sega canes for further
processing

Rattan peel

Splitting of canes

Rattan core

Sizing

Dyeing

Sizing

Bleaching

Air drying
under cover

Bleaching

Washing

Washing

Third sortation

Bleached rattan peel

Third sortation
Coloured rattan
core

Bleached rattan
core

Fig. 3. Stages in the further processing of sega canes following the second sortation.
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on home-made gadgets are used to cut a cane four times to give four slices of
rattan peel and a square core that is later sized into cylindric form. The cores
and rattan peel are further bleached with sulphur vapours as is done for whole
canes. Then a washing treatment is applied prior to a third sortation of bleached
rattan peel or bleached rattan core. Some manufacturers dye the core with
various colours.
Large-diameter rattans and fatty rattans undergo a boiling or frying treatment in an oil mixture. The mixture varies from region to region and obviously
depends on the personal experiences of the company managers who are familiar
with local rattan species. The oil mixture may vary in composition (Samsi et
al., 1980) as follows: (a) diesel oil, (b) diesel oil + water, (c) diesel oil +
kerosene, (d) diesel oil + kerosene + water, (e) diesel oil + kerosene + coconut
oil, (f) diesel oil + kerosene + sodium nitrate + sulphur, (g) diesel oil +
coconut oil + sodium nitrate + sulphur, (h) diesel oil + coconut oil + water,
(i) diesel oil + coconut oil, (j) kerosene + water, and (k) kerosene. The use
of certain oil mixtures is, according to some manufacturers, sometimes related
to the properties of the particular rattan species treated because it may affect
the final colour of the canes.
The canes are cleaned of excessive oil by stacking them on simple wooden
platforms in a slanting position, or manually rubbed with sawdust held in pieces
of cloth. It seems, however, that the temperature of the oil mixture during the
boiling process varies from one manufacturer to another and could range from
80-120.C, 130°C or 150°C. The length of the boiling period varies also from
l0-20 min, 30 min, or 60 min.
The various steps in the processing of large-diameter fatty rattans (Samsi et
al., 1980) are depicted in Fig. 4. The effect of boiling in the oil mixture is to
(a) prevent fungal and insect attack to some extent, (b) eliminate waxes, cutinous
and other material, (c) speed up the drying process, which at the end is an airdrying operation, and (d) according to some manufacturers, make the canes
tougher.
When the canes are clean they will be dried in the open, leaning on wooden
frames (end-racking). About 5-14 days is required for the canes to reach airdry conditions depending on the weather. During this stage of processing in
the open yard, some stain fungi may attack the surface of the canes. For this
reason, some companies dry the canes in two stages. After the first stage of
drying, canes are washed clean and later dried again.
A second sortation follows air-drying. This step is taken to check on defects
that show up on the canes, caused by borers or wrinkled surfaces. The better
grades will be bleached in sulphur vapours, whereas the minor ones are debarked
or scraped and further processed.
Bleaching is carried out in closed chambers similar to those for bleaching of
small-diameter rattans. In many cases, however, small-scale cane manufacturers
do not include this processing stage in their operation. They finish their operation after the second sortation of canes, pack them in plastic sheets and send
them to secondary rattan manufacturers who then process the canes further
into natural manau canes that still have the bark intact.
Large-diameter rattans of low grade are improved by removal of their bark,
either by planing it off or by scraping; besides, many buyers order special grades
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Drying in open air
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Natural
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Third
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Hand-barked
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Fig. 4. Stages in the processing of large-diameter fatty rattans.
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Third
sortation

Scraped
manau canes

of canes without bark. Labourers accomplish these operations using hand planers
or hand scrapers. When a hand planer is used, the whole bark will be removed,
leaving a hand-barked manau cane in which the natural features are difficult
to observe. However, when a hand scraper is used, only parts of the bark are
scraped off thinly. A hand-scraped manau cane is then produced in which protrusions of the nodes are still observable.
Subsequently, sizing of the canes is carried out to have standard sizes and
these are then sanded to have smooth surfaces. Finally, a third sortation follows
to group them into proper grades.

DISCUSSION
If the value of exported rattan is looked at in more detail, Indonesia has to
export 80,376.8 tons of rattan per year to earn approximately US$5 1.8 million
annually, This is actually far below the potential of rattan production from 143
million hectares of forest land in the country. Some of the constraints against
being able to utilize the total production potential are remoteness of rattan
natural resources, a limited demand for rattan products and a limited number
of rattan collectors. On the contrary, many forest areas near rural settlements
have been overcut, leaving almost no commercial rattan species.
To increase foreign currency earnings, processing techniques will have to be
properly improved because most of the exported rattans consist of raw material
for further processing into half-finished or finished products. As discussed
earlier, processing techniques applied by small-scale rattan manufacturers in
the country consist mostly of: (a) removal of moisture, silica, waxes, node bulges
and other unwanted material from the canes; (b) improvement of colour by
bleaching or dyeing; and (c) improvement of low grade canes by removal of bark.
The processed canes are later reprocessed in Hong Kong or Singapore to obtain better qualities. The question of whether or not more advanced techniques
can be transferred to small-scale rattan manufacturers may be posed. Attempts
should be made to disseminate some knowledge to them regarding: (a) improvement of the quality of existing noncommercial rattan species, such as flexibility
and natural durability; (b) efficiency in utilization and processing; and (c) production techniques of standardized finished products for foreign markets.
Quality control of rattan commodities in domestic markets is not very strict.
Therefore, a multitude of rattan goods are on sale of various grades and only
a few have their quality standardized.

CONCLUSIONS
From the foregoing, the following points can be appreciated:
(a) Processing techniques to produce bleached whole canes may be distinguished
into two methods, i.e., for siliceous small-diameter rattans and for fatty
large-diameter rattans. The main difference between the two methods is
removal of silica (“runt?‘) by mechanical means in the first method and
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(b)

(c)
(d)
(e)

removal of waxes, gums, etc., by boiling in a hot oil mixture in the second.
Components of the oil mixture used by small-scale rattan manufacturers
vary from region to region and the main components used are diesel oil,
coconut oil, kerosene, water, sodium nitrate and sulphur. However, no clear
distinction of the effects of using different oil mixtures is understood in
relation to the particular species being treated.
The procedure of boiling in an oil mixture is generally considered useful
for preventing biological attack to some extent, eliminating cutinous material
and gums, and speeding up drying of certain species.
Approximately 1 5 % of the more than 300 native species is utilized and processed using various methods.
Results from further experiments to improve the quality of rattans should
be extended to manufacturers.
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ABSTRACT Primary processing of raw canes in Peninsular Malaysia
has been carried out by traditional methods since the beginning of
the industry. The first step in processing involves ‘curing’, cleaning
and drying of rattans. The two methods of ‘curing’ raw canes currently practised are the boiling or cooking method and the ‘layang’
method. Further processing of ‘cured’ canes in the form of decorticating and splitting for peels and round wick core is also being done
in some processing plants. There are some 120 companies of various
sizes engaged in the manufacturing of rattan furniture and other products in Peninsular Malaysia. The total annual sales value is estimated
at M$6 million. Most of these companies operate on a small-scale basis,
employing 4-10 persons each whereas the medium-scale establishments
employ 50-100 workers each. The exports of cane furniture alone
amount to M$3-4 million annually.

INTRODUCTION
There are about 600 species of rattans, or canes, of which 104, belonging to
8 genera, are found in Peninsular Malaysia (Dransfield, 1979). Rattans are very
much in demand in the raw form or as finished products such as furniture,
baskets or handicraft items. It is the most important minor forest product and
ranks second only to timber. However, only about 20 species of canes found
in Peninsular Malaysia are presently collected and utilized commercially. The
most important of these are Rotan manau (Calamus manan) and Rotan sega
(Calamus caesius). Rotan manau, with diameters of up to 10 cm, is very suitable
for structuring the framework of furniture; Rotan sega, with diameters of
8-20 mm, is mainly used, after splitting into skin and core, for the wrapping
of furniture joints and in wicker work. The details of some other rattan species
and their specific uses are listed by Dransfield (1979).
Preliminary processing of canes in this country is carried out by traditional
methods since the beginning of the industry. It has not changed except for minor
modifications instituted by the operators as a result of their actual experiences.
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PRELIMINARY

PROCESSING

The first step involved in processing is the curing, cleaning and drying of canes.
It is a fairly laborious process which requires a certain amount of skill. This
process also influences the quality of the final product. The main aim is to obtain canes of glossy texture and a yellow or light brown colour (depending on
the species), a smooth surface without signs of insect attack or blue stain, and
a sound core. In Peninsular Malaysia, with the exception of Rotan dahan (Korthalsia spp.) and Rotan sega (Calamus caesius), canes of larger diameter such
as Rotan manau (Calamus manan), Rotan manau tikus (Calamus tumidus),
Rotan dok (Calamus ornatus) and Rotan semambu (Calamus scipionum), and
also some small-diameter canes are processed in this fashion.
At present, two different methods of preliminary processing of rattans are
being practised. However, the actual process does vary. There is no rational
explanation for the variations in the method of processing employed.

‘Curing’ of raw canes
Boiling or ‘cooking’ method
The boiling of raw canes is carried out in a trough which can either be made
from welding together 2 halves of an empty oil drum or from a rectangular
iron trough measuring lm x 1 m x 4 m. Heat is supplied by burning rubberwood or off-cuts.
The large-diameter raw canes are boiled either in diesel oil or in a mixture
of diesel and coconut or palm oil. In the past, pure coconut oil has been used
as the boiling medium as it gave excellent texture and colour to the cured canes.
However, as coconut oil has now become an expensive commodity, the boiling
mixture usually consists of diesel and palm or coconut oil. The proportion of
diesel to coconut or palm oil used in the mixture varies from one operator to
another. The immersion periods and oil temperatures also vary.
The boiling medium can vary from being a mixture of 1 part of diesel to 1
part of coconut oil to a mixture of 12 parts diesel to 1 part coconut or palm
oil. Currently, most processing plants use diesel alone or diesel in mixture with
palm oil. The period of immersion ranges from 3 min to about 40 min, and
in some cases to more than one hour. The temperature used is usually 70-120°C.
Each plant will choose its own immersion time, temperature and the ‘optimum’
mixture, according either to the dictate of its customers or based on their own
experience and judgement. The size and species of rattan to be ‘cured’ sometimes
also have a bearing on the selection of a mixture and temperature.
The boiling process removes a large quantity of gums, resins and other waxy
materials, as well as a certain amount of moisture, from the canes. The main
effect seems to be the attainment of a yellow lustrous colour due to oil. It is
claimed that boiling makes the product more durable.
Upon removal from the oil bath, the ‘cooked’ rattans are immediately rubbed
with sawdust, rag waste, coconut fibre or sand. The scrubbing agent cleans the
dirt from the surface and at the same time absorbs the excess oil from the surface of the cured canes.
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The ‘layang’ method
The word ‘layang’ is a local term used to denote a specific method for curing
Rotan manau only. In this process, raw rattans are soaked for some time in
diesel oil. The soaked rattans are then bundled and heated slowly over a fire,
during which their surfaces are rubbed with coconut or diesel oil to remove any
gummy materials. Moisture is also removed from the rattan at the same time.
This method achieves a very even colour and glossy texture, and hence the quality
of the cane is enhanced.

Drying of ‘cured’ canes
After the curing process, canes of larger diameter are dried in the sun for some
time. They are bundled and tied loosely near one end and stood upright, while
the untied ends rest on the ground forming a wigwam-like structure. The drying time depends on the species and ranges from two weeks for Rotan manau
to about three weeks for other species such as Rotan dok. Rattans of smaller
diameter, each about 6-8 m long, are hung over wooden stands and dried for
about l-2 weeks.

FURTHER PROCESSING OF ‘CURED’ RATTANS
Following drying, the rattans are bundled in groups of 30 each and stored. In
some plants, however, further processing is carried out.

Decorticating or debarking
The rattan is debarked to obtain a clean piece with uniform dimensions
throughout its entire length. The skin is removed by a shaving machine to obtain canes of a pre-determined diameter, depending on manufacturers’ specifications. The material has then to be straightened by hand or a hydraulic straightening machine. The debarked surfaces are then profile smoothened by electrically
operated sanding machines.

Splitting
Rattan peels, which are used for making baskets and mats, and used in weaving and furniture binding, are obtained by paring off l-2 mm of the outer skin.
The inner core left is again split into flat core peel strips or into round wick
core. This process is carried out by using either a special splitting knife or a
splitting machine. The former method, a laborious but one requiring skill, is
still widely used.
The moisture content of the rattan during splitting is critical and has to be
several per cent below the Fibre Saturation Point (FSP), i.e., about 30%. If
the rattan is too dry, the process of splitting will be difficult. At the same time,
the splits produced are brittle and can easily snap (Simatupang,. 1979).
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GRADING OF RATTANS
Partially processed canes, i.e., those already cured, dried in the sun and
straightened, are usually graded by the ‘curer’. Generally they are graded in
diameter size-classes and according to the quality. The latter refers to colour
and glossiness, presence or absence of wrinkles on the canes, presence or absence
of black flecks or blemishes on the canes, and the weight of the cane. The rattans are generally graded into 3 classes, as shown in Table 1. There are five
diameter classes, viz., (i) 18-24 mm, (ii) 25-29 mm, (iii) 30-34 mm, (iv) 35-40 mm,
and (v) greater than 40 mm. However, there are variations to the above general
grading ‘standards’ according to the dictate of the customers.
Table 1. Classification of different grades
o f rattans in Peninsular Malaysia.
Grade

Classification

1, 2 and 3
3b
4 and 5

Class I
Class 1 1
Class III

RATTAN FURNITURE MANUFACTURING
It is estimated that there are about 120 companies of various sizes engaged in
the manufacturing of rattan furniture and rattan products in Peninsular Malaysia
(Ooi, 1983). The products range from walking sticks, rattan balls, baskets and
toys, to household utility items such as mats and furniture. The total annual
sales is valued at M$6 million. Most of the companies operate on a small-scale
basis, employing 4-10 persons each. The medium-scale establishments employ
50-100 workers each. These are mainly located in the industrial estates. The
technology required in the processing of rattan for furniture making is not very
different from that in the production of solid wood furniture.
At the factory, the rattan poles are inspected and sorted for size (diameter)
and quality (especially for signs of insect attack). They are then straightened
and stored in accordance with size and classification. The poles are then crosscut to the required lengths and bundled in accordance with length and diameter.
Prior to bending, the rattan poles are softened by steaming in cylindrical
chambers at 100°C for about 20 minutes. The canes can then be bent or moulded
to the desired shapes. The softened rattans are then put into fixed moulds, or
jigs, for various types of bends. They are then left to cool and dry for about
4-6 hours. A longer period is required for compound shapes, so that the desired
shape is permanently set.
However, in small-scale enterprises, bending is achieved by heating the rattan with a blow torch. No jigs or templates are used to standardise the shapes.
Hence, there is little control on the quality and the designs are limited.
Subassemblies of furniture components are done with pneumatic or hydraulic
clamping jigs or tables. Portable devices, such as pneumatic guns for nailing
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and stapling, are used. During this process, it may be necessary to adjust some
of the moulds in order to achieve the exact contours required. This is done by
the application of heat, making them more malleable. Bindings are then made
over the nails or screws for added strength and beauty.
The assemblies are sprayed or dip-stained manually. However, fine sanding
is required in order to achieve good finishing during the surface treatment. After
drying, the stained surface is sprayed with a layer of base-coat, sanded again,
and then given an application of lacquer as final or top coat.
In Peninsular Malaysia, some of the more recent and larger firms have started
mass production, with more sophisticated equipment and using assembly-line
methods. The products are therefore uniform and standardised. Although the
capital investment is much higher, products of better design and good quality
control are produced. A flow chart showing the process of rattan furniture production, from raw material processing to the final product, is given in Fig. 1.

CONCLUSIONS
In 1981, Malaysia exported about 8,945 tonnes of ‘whole’ and ‘split’ rattan valued
at M$5.06 million (Appendix). Most of this revenue was derived from export
to Singapore. The export of cane furniture is estimated to be M$3-4 million
annually (Anon., 1983). As estimated by Jordan (1965), the value ratios between the raw unprocessed rattan, whole rattan (selected, bundled and ‘cured’),
core and peel are respectively 1:1.6:2.6:5. Clearly, much more revenue can be
generated with further improvement and development of down-stream processing aspects of the trade.
As discussed earlier, the oil mixture used during rattan curing varies from
place to place. There is considerable variation in the preferred proportion of
diesel to coconut or palm oil used in the mixture, the period of immersion and
the temperature at which the mixture is to be maintained for each species.
Therefore, further research has to be carried out to determine these parameters.
Statistics on the amount of material lost during the primary processing are
not available. However, some rattan ‘curers’ have reported a rejection of 5-10%.
One of the main reasons for the rejection is due to blue stain and, to a certain
extent, insect attack on the canes. The prevention of such stain and insect attack is of utmost importance, and detailed investigations on the optimum conditions of curing and processing are needed. The probability of introducing
fungicides and insecticides during processing has also to be looked into.
Improper drying is the other main reason contributing to low quality, especially during the rainy season. The high humidity results in a slow drying rate and
development of fungal stain. To overcome this problem, a detailed investigation into the possibilities of designing a low-cost drying kiln specially for rattans can be carried out. This will render the operation independent of the weather.
The ‘layang’ method of ‘curing’ has often been used to produce high quality
manau canes. The mechanisation of this process is highly desirable.
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Primary processing of rattan
Boiling or ‘layang’ method
Cleaning
Drying
Grading
Further processing of ‘cured’ rattan
Selection of material into sizes
Straightening of poles
Decorticating
(Debarking)
Profile sanding
Prepared

material

Cutting to required lengths
I
Sanding of poles
Bending to shape
Blow-torch bending or steam-bending
Machining
correct lengths
I
Sanding of parts

Cutting to

Drilling,

tenoning

Assembling
Assembling, binding, weaving
I
Drilling, doweling, screwing, nailing, stapling
Surface treatment and Finishing
I
Sanding
Staihing
Sanding sealer
Sanding
Lacquering
Finished

Fig. 1.

products

Different stages during the processing of raw rattan until its use in assembling
finished cane products.
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APPENDIX. Exports of raw and split cane from Peninsular Malaysia, 19751982.
Whole Cane
Year

Quantity

(tonnes)
1975
1976
1977
1978
1979
1980
1981
1982

2,302.5
2,795.5
6,434.1
5,857.6
9,105.64
7,339.25
8.513.81
5.289.62

Split Cane

Value
(M$)

Quantity

Value

(tonnes)

(M$)

425,418
615,171
l.461,317
902,797
2,297,595
2,385,943
3,713,945
3,232,526

273.6
307.7
307.6
258.3
209.19
207.04
431.36
266.92

61,250
67,896
67,854
47,359
43,180
62,162
1,347,120
205,052
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TECHNIQUES FOR THE CONTROL OF CANE
QUALITY IN SMALL-SCALE RATTAN INDUSTRIES
IN THE PHILIPPINES
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ABSTRACT This paper presents the techniques generally practised
for control of stain fungi in canes during harvesting and temporary
storage at source areas in the Philippines. Faulty techniques and antiquated practices for the preservation of rattan during harvesting and
temporary storage at collection depots still exist at present. Because
of these, stain fungi remain a problem. Research-tested techniques
to effectively control staining fungi at a level within the reach of smallscale industries and the equipment developed are discussed.
Technologies to control staining of rattan are also recommended

INTRODUCTION
Rattan is an important product of the forest, ranking next to timber. It is used
as material for quite a number of products, the most important of which is
furniture. Cane furniture accounted for 64% of the total export earnings for
furniture out of forest products in the Philippines in 1982. The export revenue
of the rattan furniture industry has increased about 22 times over a period of
10 years (1973-1982) (Anon., 1983). Due to increased consumption, a shortage
of rattan canes for raw material is at present being felt. One identified factor
contributing to this shortage is the improper or inadequate techniques for controlling the quality of cane from the source up to temporary storage before
manufacturing. The canes are not adequately protected from staining during
this period.
Rattan staining is a serious problem. It is not uncommon to see infested canes
resulting from either faulty techniques or inadequate facilities used in harvesting
and storage. The infested canes lose their commercial value and sometimes end
up as fuel material. Proper techniques to give the necessary protection and
preservation of canes are imperative adjuncts to processing of raw material for
quality furniture.
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CONTROL OF CANE QUALITY
Mechanism and control of fungal attack
Rattan, like wood, is susceptible to attack by organisms that destroy and adversely affect its quality and serviceability. The staining fungi and the powder-post
beetle are among the most destructive organisms that attack rattan. The
mechanism and control of attack by these two agents of degradation vary. Of
these two organisms, however, the staining fungi are of most immediate concern.
Staining fungi abound in the environment and can set in and infest freshly
cut cane within 24 hours after harvesting. Spores of the staining fungi are usually
airborne or carried by insects. The avenues or entrance of infection are the ends
or the abrasions or cuts on the cane surface. Hyphal penetration in a period
of 24 hours is about 50 mm into the cut ends. Once fungal stain has set in,
no amount of scraping will eliminate the unsightly blemish on the cane. The
stain is deeply rooted and, in most cases, has penetrated into the rattan core.
Stained canes have low commercial value and sometimes are sold as fuel when
infestation is extensive.
Three factors found to simultaneously promote the rapid growth of the
organism include (a) material moisture content (MC) above 20%; (b) temperature
below 40°C; and (c) presence of a food supply, such as starch, sugar and certain acids, in the substrate. Absence of one of these factors is enough to inhibit
or restrain the growth of stain fungi, The fungi, for instance, will not grow
if the moisture content of the cane is below 20% even if temperature is below
40°C. Hence, the control of any of these three factors may inhibit the development of stain in the cane. A number of studies on the control of staining have
been conducted. Two techniques found to be effective are chemical treatment
and subsequent drying to an MC below 20% or immediate drying without
chemical treatment at temperatures above 40°C.
Treatment by use of chemicals is achieved by soaking the freshly cut poles
in sodium pentachlorophenate solution (3.15 kg chemical to 450 liters of water).
This method is effective for fresh stain-free cane and provides protection from
staining for 4 weeks, after which retreatment has to be carried out to afford
extended protection, especially if cane moisture content is still above 20%. Soaking in chemical solution gives full cane fungicide coverage, including the cuts
and bruises produced in hauling. However, it is a common practice among
gatherers to treat the poles after these are brought from the forest to the collection point or depot. Often the canes have already been so infested with fungi that
chemical treatment will no longer be useful.
Another practice is end-dipping of the cane immediately after cutting in
fungicide solution in a plastic container. The idea is to prevent fungal entry
at the cane end, which is the only possible point of attack in fresh-cut canes.
Rattan gatherers find this method to be more convenient and simpler than total
pole dipping. However, the protection provided by the technique is lost when
the whole length of the cane is pulled and dragged to the collection point, causing cuts in the cane body as it gets snagged on rocks during the hauling process. Also, the escape of sap through the ends of the fresh cane leaches the
chemical absorbed during the end-dipping process.
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A study conducted recommends a practical technique for chemical treatment
of canes right inside the forest (Casin, 1975). The collectors should bring along
with them to the forest the preweighed chemical powder, plastic sheets, an empty
20-liter kerosene can and digging implements. At the cutting area, they can select
a suitable site, preferably near a creek or source of water, where a pit 40 cm
deep, 60 cm wide and 5 m long can be dug. This pit, lined with the plastic sheet,
would serve as the dipping trough. The preweighed chemical powder
(3.15 kg/mix) is mixed and stirred with 20 cans of water and poured into the
trough. Freshly cut poles should be stacked vertically for a short while to allow
sap to drip at one end before they are dipped into the chemical solution. Dipping must be done within 8 hours after cutting. Poles in batches of 2-5 are dipped
for 30-60 sec into the solution, then piled horizontally and covered with a plastic
sheet. Covering would prevent leaching of chemicals in case of rain.
When the treated poles have been hauled to the collection point, and have
to be stored for some time before shipping, measures should be taken to lower
the moisture content to 20% or less before the 4-week chemical treatment effectivity expires. This may be done in a pole dryer. If a pole dryer is not available,
the canes must be stacked properly in well-ventilated spaces to induce natural
air drying. The technique practised by manufacturers in Cebu may be adapted.
The green treated canes are stacked vertically tepee-style in drying yards and
heated by a small bonfire in the center at the hollow base. The fire radiates
heat to the surrounding canes. This induces faster drying of the canes. There
is no record of how fast rattan is dried by this technique but it is claimed that
canes are dry enough in 2-3 weeks depending upon initial MC of the canes.
If air drying to below 20% MC is not possible within the 4-week chemical treatment effectivity period, for instance during rainy days, the canes must be
retreated in chemical solution to extend protection against fungi during storage.
Air drying of canes without prior treatment is unsafe under ambient temperatures
below 40°C because stain could set in any time during the course of drying for
as long as material MC is above 20%.

Pole dryers
Two pole dryers, a semi-permanent and a portable unit, have been developed
by the Forest Products Research and Development Institute (FPRDI). The semipermanent pole dryer (Fig. 1) was designed for adoption in rattan collection
points or depots (Casin,, 1979), the cost of which is within the capability of small
entrepreneurs. The constraints and features considered in the design are the cost,
size or capacity, and utilities available in the target areas of the operation.
The size and capacity of the kiln (500 poles per load) suits the average gathering
capacity (3000 poles of 4-m length per month) of typical gatherers. The poles
could be dried in six 5day charges per month.
This FPRDI rattan dryer was designed to operate through natural processes
wherein air circulation within the drying chamber is governed by temperature
differentials (Torgeson & Smith, 1950). It is basically a natural air circulation
kiln with a heater to induce air movement.
With the pole dryer, immediate drying of the canes could be accomplished
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Fig. 1. Working drawing of the experimental rattan pole dryer with a capacity of 500 poles.
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as soon as they reach the depot from the cutting areas. The kiln attains average
dry bulb temperatures ranging from 55-66°C and a wet bulb temperature of
43°C. Dr ing of scraped poles from a green condition to 15% MC is accomplished in 64- r 36 hours, instead of weeks, depending upon the dry bulb temperature
maintained during drying and the initial MC of the cane. With proper storage,
the dried poles may be kept indefinitely without fear of staining. Table 1 shows
the performance of the dryer under varying conditions.
A portable tent dryer was developed to be packed and carried by the gatherers
to the cutting areas. With this dryer, immediate drying of poles right at the
cutting site could be accomplished without prior chemical treatment of the canes.
The canes are stacked vertically, tepee-style, around a vented 900-liter steel
drum inside a conical canvass or vinyl tent. The drum has a centrally located
IO-cm diameter chimney extending upwards and over the top of the tent.
Heat provided by the wood fuel fired inside the drum elevates the tent
temperature to 60°C. Drying can be accomplished in 1 S-3 days depending upon
species and initial MC. Table 2 shows the performance of the tent dryer.
This technique could be applied during the summer season when no rain will
affect the dried canes during hauling from the cutting area. Using this technique, dependence on costly anti-stain chemical imports could be reduced during
the summer months.
Table 1. Performance of the FPRDI pole dryer under two average dry bulb temperatures.
Run 1
.
Dry bulb temperature ( C)
.
Wet bulb temperature ( C)
Initial MC (%)
Final MC (W)
Drying time (hours)

54
43
84
15
136

Run 2
54
43
113
38
136

66
43
I14
15
64

66
43
165
95
64

Table 2. Moisture content and drying time of different rattan species in a tent dryer.

Species

Palasan
Scraped
Unscraped
Limuran
Scraped
Unscraped
Tumalim
Scraped
Unscraped

MC when
samples were

MC al start
of drying

prepared (%)

MC

Drying
time (hours)

(%)

at end
of drying
period ( % )

Average
specific
gravity

130
126

80.7
115.6

15.2
44.8

72
72

0.445

101
129

60.2
108.0

13.0
58.0

40
40

0.405

60

39
81

13.3
18.3

32
32

0.0419

110

Note: Average dry bulb temperature is 40-45°C
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RECOMMENDATIONS
Control of quality in the rattan industry must start right from the cutting area
to minimize material loss due to fungal staining. The techniques presented herein
lend positive control of staining and quality of rattan canes. They are recommended especially for the small-scale rattan processors. To summarise, these
techniques are:
(1) Full cane dipping for 30-60 sec in fungicide solution (3.15 kg sodium pentachlorophenate to 450 liters water), preferably by the pit method for convenience, in the cutting area, especially during rainy periods.
(2) Immediate drying of treated canes at the depot upon arrival from the cutting area in a pole dryer to an MC below 20% before storing.
(3) When a pole dryer is not available, induced air drying of treated canes by

vertical-conical stacking and heating at the base by bonfire is recommended.
Retreatment with chemical solution should be carried out if canes are not able
to attain an MC below 20% 4 weeks after the first chemical treatment,
despite induced air drying.
(4) Immediate cane drying at the cutting area during summer periods in a tent
dryer prevents staining and minimizes use of chemicals and maximizes hauling capacity of gatherers through lesser cane weight.
The techniques are simple to apply, relatively cheap, effective and would likely
contribute significantly to the progress of the rattan industry.
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PROPOSED PHILIPPINE GRADING RULES FOR
UNSPLIT RATTAN AND ITS DERIVATIVES
ARSENIO
Forest Products

L. TONGACAN

Research & Development Institute, College, Laguna 3720,
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ABSTRACT The proposed Philippine grading rules for unsplit rat-

tan and its derivatives are presented, together with definitions of terms,
trade names and the standard specifications used as a basis for trading
and acceptance. Procedures for inspection, packaging and labelling,
and other conditions stipulated in the proposed grading rules for the
derivatives are outlined.
INTRODUCTION
Rattan is one of the most important and abundant raw materials of the cottage
industry, as well as of furniture manufacturing concerns of small to medium
scale in the Philippines. Products made from rattan are “fashion-proof” and
have withstood competition from substitute and synthetic materials. In the construction of furniture and other items, rattan poles and its derivatives blend
very well with many modern construction materials and hence are popular. Prior
to processing, the classification and grading of various species of rattan is not
an easy task.
The importance of correct identification, and the documentation of distribution and the natural relative abundance of rattan cannot be overemphasised.
Knowledge of these aspects are requisite in their full but wise utilization.
Although Philippine rattans are already botanically known, they have yet to
be revised in the light of current taxonomic concepts of this group of plants
(Dr. .J.P. Rojo, pers. comm.). After taxonomic revision (i.e., when all outstanding nomenclatural problems have been settled), field guides for their identification have to be produced for use by collectors or field personnel. A survey of
the current distribution and relative abundance of rattan has to be carried out.
Previous data of this nature are already outdated. There is a need, therefore,
to generate new data based on the remaining forested area as a basis for planning the conservation and wise utilization of this valuable forest product.
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Philippine rattans consist of 70 species in four genera, viz., Calamus (48 spp.
),
Daemonorops (14 spp.), Korthalsia (6 spp.) and Plectocomia (2 spp.) (Lapis,
1983). These abound in second-growth and virgin forests throughout the country. Of the 70 species, only 12 (mostly of the large-diameter canes of the genus
Calamus) are commercially used, viz., palasan (C. merrillii Becc.), lambutan
(C. halconensis Becc.), lokuan (C. reyesianus Becc.), Malacca cane (C. scipionum Lour.), padlos (C. microsphaerion Becc.), panlis (C. ramolusus Becc.),
limuran (C. ornatus Bl. ex. Schult. var. phifippinensis Becc.), sika (C. caesius
Blume) tagiktic (C. fillispadix Becc.), tumalim (C. mindorensis Becc.), ditaan
(Daemonorops mollis Becc.) and rogman (D. pedicellaris Becc.). The tough,
durable and flexible canes of these species are the main source of raw material
for the furniture industry. In addition, rattan poles and its derivatives are very
suitable for various other uses, especially those of the rural people (Jordan, 1965).
Rattan, although categorized as a minor non-timber forest product, is one
of the export commodities of the country. For the period 1978-1982 alone,
Philippine exports of rattan furniture and other rattan products amounted to
US$167,679,124
(F.O.B.) (NEDA, 1979; Central Bank of the Philippines,
1979-1982). In 1977, the Philippines banned the export of raw rattan canes due
to the intensified cutting of a large amount of rattan needed for the local furniture industry (Tongacan, 1979). Because of this directive, the large-scale production of finished rattan for export flourished and significantly contributed
to the economy of the country.
The rattan industry is labour-intensive and its potential has been considered
not only in terms of manpower employment, but also the overall production
due to increasing demands in local and export markets. Rattan-based industries
have contributed to the livelihood of people in the countryside. In the United
States, there has been an upward trend in the market for rattan products. This
is due to natural strength, lightness, and flexibility of rattan (Reif, 1978). In
Japan, rattan has been found to be an ideal substitute for products usually made
from wood, paper and straw because of its strength and flexibility (Anon., 1978).

THE

IMPORTANCE OF STANDARDIZATION FOR
QUALITY CONTROL

The quality of any product made from rattan poles and its derivatives depends
upon the selection and kind of material used. Substandard products, high
wastage and loss of capital are the result of the poor quality of materials used.
Therefore, to maintain a high quality for rattan products, emphasis has to be
placed on the standardization of raw materials (Tongacan, 1979). Standardization should deal with material classification and a grading procedure based on
colour, glossiness, diameter and allowable defects (natural and manufacturing
defects) such as fungal discolouration, cracks, checks, scars, bruises and breaks.
For rattan, standardization of the raw material determines the levels of quality
or grade for which prices can be set. This is a useful criterion for levying different tax rates for the various grades. Without a standard, trading of this commodity will be chaotic. However, for a standard to be useful, it should be for170

mulated in such a manner that it can be easily understood by both buyers and
sellers of the product.
More than 36 years ago, on 30 April, 1948, the Standards Administrative
Order No. 103 was issued by the Secretary of the Department of Commerce
and Industry (see Appendix). This provided a set of regulations for the “standardization and inspection of unsplit rattan and other purposes.” Since then,
this standard has been adopted. The standard has classified unsplit rattan of
all species under four trade names and the grading has dealt solely with palasan
(C. merrillii) poles for both domestic and export trade. The various grades of
palasan poles were determined according to the general appearance and diameter
measured at the small end.
It is worth mentioning that among rattan-producing countries, only the Philippines has a grading standard for rattan (Menon, 1980). However, this standard
is very subjective, and needs revision to be responsive to present needs. There
is some difficulty in determining which species will be classified into which particular grade. As a result, the quality of rattan products cannot be maintained
at a fixed level. Hence, a new and practical grading standard that will eliminate
subjectivity is important.
An extensive survey of the Philippine rattan furniture industry conducted in
1983 and early 1984 revealed that individual companies dealing with rattan poles
have developed their own classifications and grading systems, e.g., (1) Grade
AB, Grade C, Grade CR (Commercial Reject) and Grade CD (Commercial Condemned); (2) Grade A (Unstained) and Grade B (Stained); (3) Grade A (Prime),
Grade B (Acceptable), Grade C (Commercial Reject) and Grade D (Commercial Condemned); (4) Grade A, Grade AB, Grade C, Grade D (Utilizable Reject)
and Grade E (Condemned Reject) and (5) a crude method of using the size of
a cigarette, fingers and coins for determining the diameters of canes. For the
mutual benefit of rattan traders and users, as well as for ensuring the good quality of products, the Philippine grading rules for unsplit rattan and its derivatives
must be revised and recommended for adoption.

PROPOSED PHILIPPINE GRADING RULES FOR UNSPLIT
RATTAN AND ITS DERIVATIVES
These grading rules apply to all Philippine unsplit rattan and its derivatives,
such as round cores, splits (with or without skin), wickers and flat oval cores.
They are based on general appearance and quality. After grading, the canes
are then grouped by species and diameter.

I. Definition of terms
For the purpose of this standard, the following definitions apply:
Unsplit rattan -. Whole rattan cane, scraped or unscraped, cut to specific
lengths.
Node Joint or thickened portion of the cane.
Internode Portion of the cane between two nodes.
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Products resulting after the rattan cane has been processed
into smaller component parts.
Type of derivative of various thicknesses and widths obtained from rattan splits; semi-circular and with or without sharp
edges.
Rattan by-products that are used for weaving; taken from
the outer parts of the canes with widths ranging from 1.5-9.5
mm.
Type of derivative with a diameter of 2-20 mm, obtained
from the inner portion of the rattan poles.
Pliant split round cores and similar materials with a diameter
of 2-6 mm.
Air or kiln dried rattan with an average moisture content
of 12-20%.

Derivatives Flat oval core Splits Round core Wicker Seasoned -

Unsplit rattan shall be classified into five trade names, based on their general
appearance, distinguishing characteristics and species groups:
Trade names

General appearance

Palasan -

Natural colour whitish to yellowish (unscraped); yellowish to
creamy white (scraped). Diameter 25 mm and above; internode
length 200 mm and above.
Characteristic: Springy or resilient and straight.
Limuran - Natural colour creamy to yellowish white (unscraped);
creamish white to milky white (scraped). Diameter 25 mm and
(Kalapi)
above; internode length 200 mm and above.
Characteristic: Deep node.
Tumalim - Natural colour yellowish to creamy (unscraped). Diameter
15 mm and above; internode length 150 mm and above.
Characteristic: Mature cane with distinct brown rings.
Sika Natural colour bright glossy yellow (unscraped). Diameter 6 mm
and above; internode length 150 mm and above.
Characteristic: Cane flexible.
Arorog Natural colour matte, light cream to cream (unscraped). Diameter
3 mm and above; internode length 150 mm and above.
Characteristic: Cane surface not highly polished.

II.

Standard

specifications

For unsplit rattan and its derivatives, the standard specifications to be used as
a basis for trading and acceptance shall be as follows:
(1) Unsplit Rattan
(a) Length - The length of the canes shall be 4 m, with a tolerance
of about 10 cm for trimmings.
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(b)

Diameter- The standard diameters, expressed in mm with a tolerance
of about 2 mm for scraping (large canes), to be adopted
for the trading of rattan poles, shall be as follows:
above 50
50
47
44
41

38
35
31
28

25
22
19
16

12
9
6
3

(c) The canes shall be chemically treated wtih anti-staining fungicide.
(d) Moisture content of poles must be between 12 to 20 percent.
(2) Rattan Derivatives
(a) Round core/wickers - Length is 3.5 m and above; moisture content
12-20%; diameters 2-20 mm (round cores) and 2-6 mm (wickers);
diameter tolerance c. 0.5 mm; colour segregated; chemically treated with
anti-staining fungicide; very smooth and straight.
(b) Splits and flat oval cores - length, 3
0.5 m; maximum width of splits
9.5 mm; width tolerance c. 0.5 mm; moisture content 12-20%; colour
segregated; chemically treated with anti-staining fungicide; uniform
width; good degree of pliability.

III.

Classification

(1) Unsplit rattan.
There shall be one grading system for all rattan poles (according to trade
names) based on quality consideration alone. This grading system shall be
made up of four levels of quality differentiation:
Grade

Specifications

Grade A - Mature, well seasoned, very slightly blemished and 100% of
the standard length free from fungal discolouration, pinholes,
bruises, checks and cracks.
Grade B - Mature, well-seasoned, slightly blemished and 85% of the
standard length free from fungal discolouration, pinholes,
bruises, checks and cracks.
Grade C - Mature, well-seasoned, blemished and 50% of the standard
length free from fungal discolouration, pinholes, bruises,
checks and cracks.
Grade D - Well-seasoned, dark brown to black, heavily stained with
numerous pinholes, bruises, checks and cracks.
(2) Rattan derivatives
In grading the rattan by-products, it is premised that the cores and splits
are not brittle. The three grades are:
Grade A - Whitish to light yellow, no natural and manufacturing defects,
uniform thickness and width, and minimum length of 3 m.
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Grade B -

Grade C -

Light cream to light brown or grey, allowable defects in aggregate size of fungal stains and discolouration does not exceed 1 5 % free from pinholes and manufacturing defects, and
minimum length of 3 m.
Light brown to brown or dark grey, stains and discolouration are acceptable while manufacturing defects such as
uneven width and thickness are acceptable up to 25% and
minimum length of 3 m.

IV. Inspection procedure
(1) Rattan canes shall be inspected and classified by piece individually by inspectors of the Product Standards Agency, assigned or delegated by the
Minister of Trade and Industry. All palasan and limuran (kalapi) poles shall
be singly scraped and chemically treated with anti-staining fungicide upon
inspection. Tumalim and other small-diameter species shall be chemically
treated with anti-staining fungicide even without scraping.
(2) To determine the size of rattan poles, the diameter shall be measured at
the smaller end of the pole. If the poles (large canes) are unscraped, an
allowance of 2 mm should be allowed for scraping.
(3) To determine the grade, round cores and wickers shall also be inspected
and classified piece by piece. A mininum of 10% of the lot may be allowed
to constitute a random sample in determining the uniform size. The same
shall apply to the inspection of splits and flat oval cores.

V. Packaging and labelling
(1) Rattan canes shall be properly sorted and bundled according to diameter,
length, grade and species.
(2) Each bundle of rattan poles shall be properly labelled with the following
information: trade name and grade; origin of source; number of poles per
bundle; name and address of shipper (supplier).
(3) Round cores and wickers shall, likewise, be sorted and bundled according
to diameter and grade. Each bundle shall weigh 20 kg.
(4) Splits (with or without skin) and flat oval cores shall, likewise, be classified
and bundled according to size and grade. Each bundle shall weigh 20 kg.
Bundles shall be segregated on the basis of whether the material is with
or without skin.

VI. Other conditions
(1) The derivatives shall be coded according to their measurement, e.g., wicker
measuring 2 mm in diameter shall be labelled “wicker 2” or a split with
skin measuring 5 mm wide shall be labelled “split 5”.
(2) Bleaching the splits, flat oval cores and other rattan by-products does not
alter the quality of the product. It merely creates a “special” classification
which can become a sub-classification of the particular grade.
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APPENDIX. Text of the Standards Administrative Order No. 103 of the Philippine

Department of Commerce and Industry.
STANDARDS ADMINISTRATIVE ORDER NO. 103

April 8, 1948

SUBJECT: Standardization and Inspection of unsplit Rattan and other purposes

Pursuant to the provision of Section 79(B) of the Administrative Code and of Section 155 and
156 of Executive Order No. 94, and upon recommendation of the Director of Commerce, the following rules and regulation on standardization and inspection of unsplit rattan are hereby promulgated
for the information and guidance of all concerned:
Domestic and Export Trade Standards

1. For the domestic and the export trade, all Philippine species of unsplit rattan are hereby classified
under the four trade names, and the rattan corresponding to each trade name shall be identified
bv description of general appearance, by specification of dimension, and by other requirements,
as follows:

Special requirements
for Palasan

Trade
names

General appearances
and dimension

PALASAN

With internodes of about
Whitish to yellowish,
twenty five centimeters and
with diameter of over two
1
over, scraped, straightened
and one-half (2 /2)
centimeters measured on
and free from cracks.
small ends, and not less than
three meters in length, except
as otherwise provided in
Rule 2 below.
Light cream to cream, with
diameter of between one and
half (1%) and two and half
(2%) centimeters measured on
small ends, and not less than
four meters in length.

TUMALIM
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Requirements
common to all
classes or
trade names
Clean,
mature,
thoroughly
seasoned,
and free
from
discolouration,
fungus
growth,
scar,
blemish,
bruise,
and
break.

SIKA

PANLIS

Light cream to cream, glossy,
flexible, and with diameter of
less than one and one-half
(1 1/2) centimeters measured on
small ends and not less than
four meters in length.
Unsplit rattan not coming
under the classification of
SIKA, light cream to cream,
with diameter of less than one
and one-half (11/2) centimeters
measured on small ends, and
not less than four meters in
length.

2. PALASAN intended for export shall have a minimum length of four meters, unless shorter
lengths are specifically required by buyers, in which case its standards shall be determined mainly
from the other specifications and requirements set forth in Rules 1, 3, and 5 of this order.
3. PALASAN intended for export, as identified and described in Rules 1 and 5 of this order,
shall be divided into six grades, each of which shall be designated with capital letters, from A to
E, except the last grade which shall be designated as Mixed, and shall be determined from
specifications of diameter, as follows:
Grade

Specifications

PALASAN, GRADE A

Three and one-half (3 1/2) centimeters and over in diameter, measured
on small ends.
Three and one-fourth (3 I/4) centimeters and over but below three and
one-half (3 1/2) centimeters in diameter, measured on small ends.
Three (3) centimeters and over but below three and one-fourth (3 1/4)
centimeters in diameter, measured on small ends.
Two and three fourth (2%) centimeters and over but below three (3)
centimeters in diameter, measured on small ends.
With diameter of over two and one-half (2%) but below two and three
fourth (2%) centimeters, measured on small ends.
With diameter consisting of a mixture of Grades A, B, C, D and E
or any two or more of these, irrespective of proportion.

PALASAN, GRADE B
PALASAN, GRADE C
PALASAN, GRADE D
PALASAN, GRADE E
PALASAN, MIXED

Certification of the mixed grade shall be issued only upon presentation of a valid proof that
the grade is desired by the importer.
4. In referring to unsplit rattan intended for export, each trade name shall be written in capital
letters after the name “Philippines” abbreviated “Phil.” and the name of the province of production,
e.g., “Phil. Palawan Sika”, and so on for the other trade names,’ with the grade written last in
the case of Palasan, e.g., “Phil. Tayabas Palasan, Grade A.”
5. Palasan intended for export of any of the grades established in Rule 3 above that is properly
bleached and sanded shall be considered of a special quality, and its standard shall be designated
“Special,” which word shall be suffixed to the trade name “PALASAN”, e.g., “Phil. Tayabas Special,” with each corresponding grade written last, e.g., “Phil. Tayabas PALASAN Special Grade A.”
Inspection, Sampling and Grading

6. Unsplit rattan intended for export for which written request for inspection has been made
shall be inspected, sampled and graded by inspectors of the Division of Standards duly assigned
or delegated by the Director of Commerce. Request for inspection shall be made on prescribed
forms obtainable without cost from the Division or from provincial inspectors in ports of entries
of the Philippines, and it shall be submitted to the Division or to any provincial inspector, at least
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ten days before shipment, if the rattan to be inspected is in Manila or in other ports of entries
where there are inspectors of the Division of Standards, and, at least twenty days, if the unsplit
rattan is located elsewhere in the Philippines.
7. For grading purposes, several samples at their full lengths, shall be drawn at random from
at least ten per cent of the projected shipment presented for inspection, the quantity of each sample
to be determined by the inspector. The samples drawn shall be kept in a suitable place, for at least
ninety days after the date of inspection, in the Division of Standards or in the office of the provincial
inspector.
Testing Moisture Contents
8. The Division of Standards shall not undertake to have the moisture content of the samples
tested, unless a request to this effect is made by the exporter, or by the importer, or by any party
having interest in the projected shipment. If such test is requested and no one is duly qualified
to make it in any port of entry or terminal shipping point, the moisture content shall be presumed
from what the exporter or shipper may certify, in which case the inspector shall immediately forward
the samples for testing to the nearest disinterested party who is duly qualified to make the test,
or to the Institute of Science, or to the Bureau of Forestry, all expenses to be borne by the exporter,
importer, or interested party, as the case may be. The report of the test shall serve as future reference
in any conflict regarding moisture content that may arise, between the parties concerned.
Sorting and Bundling
9. Unsplit rattan intended for export shall be properly sorted and neatly bundled according to
trade names, size and length. Pieces whose lengths in any bundle shall exceed the required length,
which may be 4, 5, or 6 meters, as the case may be, shall be trimmed accordingly. No definite
number of pieces is prescribed to a bundle of each trade name, the same being left to what may
be reasonably necessary in the judgement of the exporter or shipper, or to what the importer may
specify. However, if the inspector believes that the number of pieces to a bundle will not be conducive
to the preservation of the quality, he shall require that it be reduced accordingly to a bundle with
a maximum circumference of 140 centimeters, for all classes or trade names.
IO. Unsplit rattan for the domestic trade may be similarly inspected, sampled, classified, and
graded, or have its moisture content determined, upon written request of any interested party
submitted at any time during office hours to the Division of Standards or to any provincial inspector
duly assigned or delegated by the Director of Commerce.
1 1. A certificate of inspection and standard shall be issued for every lot of unsplit rattan inspected,
sampled, and graded in accordance with Rules 6 and 7 above, if the standard thereof, as determined
by the inspector, shall conform to any of the standards established in Rules I, 2, 3,4 and 5 above.
In Manila, certificates of inspection and standard shall be signed by the Director of Commerce,
or, in his absence, by the Chief, Division of Standards, “For in the absence of the Director of
Commerce”, and outside of Manila, by the inspector, “For the Director of Commerce.”
12. The standard of unsplit rattan certified in a certificate of inspection shall be considered and
accepted as final, except upon petition, under oath, for the revision based on alleged error and/or
omission or commission of the inspector, filed by the exporter, shipper, or interested party, with
the Secretary of Commerce and Industry within ten days after the issuance of the certificate, and
after a request for reconsideration has been denied by the Director of Commerce. The Secretary
shall then order a review of the case or reinspection of the unsplit rattan involved and render decision
thereon.
Fees and Charges
13. On the receipt of a written request for inspection, an inspection fee shall be charged and
collected on the quantity of unsplit rattan therein stated, and at the rate of one peso per l000 pieces
of Palasan, 75 centavos per 1000 pieces of Sika, and fifty centavos per I000 pieces of Tumalim
and Panlis for the domestic trade; and two pesos per 1000 pieces of Palasan, one peso and fifty
centavos per 1000 pieces of Sika, and one peso per 1000 pieces of Tumalim and Panlis for the export
trade.
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14. For each certificate of inspection and standard of unsplit rattan either for the domestic market
or for the export trade, a fee of two pesos shall be charged and collected, not including the cost
of one thirty-centavos documentary stamp to be affixed to the certificate.
15. When unsplit rattan to be inspected is located outside Manila, or outside the official station
of the provincial inspector, the travelling expenses and per diems, or in place of per diem, the actual
and necessary cost of board and lodging, of the inspector shall be paid for by the exporter or shipper,
or by the party requesting inspection at rates not exceeding those allowed by the Government for
its officials and employees.
Final Provision
16. This Standards Administrative Order shall take effect on date of approval.
Done in the City of Manila this 8th day of April, in the year of our Lord, nineteen hundred
and forty-eight, and of the Independence of the Philippines, the second.

(SGD.) PLACID0 L. MAPA
Secretary of Commerce and Industry
APPROVED: May 21, 1948
Recommended

By authority of the President

by:

(SGD.) S.R. MENDINUETO
Director of Commerce

(SGD.) EMIL10 ABELLO
Executive Secretary
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RATTAN FURNITURE DESIGN FOR SMALL-SCALE
INDUSTRIES IN THAILAND
NUANWAN K. SIPILA
Naavakalliontie

2A8, 02120 Espoo, Finland

ABSTRACT An outline of the rattan furniture industry in Thailand
is provided, with brief discussions on the manufacturing processes
employed and the types and development of cane furniture designs
and designing.

INTRODUCTION
Thailand is basically an agricultural country, endowed with rich forest resources
that occupy a large land area. Industries of Thailand are largely based on
agricultural raw materials, the furniture industry being one of them. The country has a large variety of plant resources, such as rattan, which is found in the
jungles all over the country, but especially in the South around Surajthani,
Ranong, Songkhla, Chumporn, Navathiwat, Patani, and Pang Nga. There are
49 species of rattan, large and small in size.
For the furniture industry, the most well known are Wai Phong (Calamus
latifolius), Wai Kam Pruan (C. longisetus), and Wai Nam Phing. Most of them
are 20-40 mm in diameter. The range of diameters for smaller-sized rattan is
mostly 3-14 mm, such as for Wai Takra Thong (C. caesius), Wai Kalong, and
Wai Khikai.
It is hoped that this paper will give an overview of the rattan furniture industry in Thailand and the organizations involved. The discussion will briefly
cover the manufacturing process, placing greater emphasis on the role of design
and the designer.
Thailand’s industries are divided into three categories: large-, medium- and
small-scale industries. When talking about small-scale industries, we refer to
the largest group of factories comprising over 50% of the total furniture factories. The majority of these small-scale industries have capital investments of
less than US$5,000 and personnel ranging between 7 and 50.
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RATTAN FURNITURE INDUSTRY IN THAILAND
There are no good statistics on rattan industries, but it is here estimated that
there are approximately 200 rattan factories, excluding cottage industries. The
industry employs over 7,000 workers, representing one-fourth of the furniture
industry. The annual turnover of the rattan industry is over US$35 million. Exports account for about 50% of this total. The total demand for raw material
is about 1 million m/month.
Small-scale rattan furniture industries are concentrated around the Bangkok
area. Consequently, they enjoy a highly developed infrastructure and other
facilities. Small-scale industries often operate as subcontractors for large-scale
industries, either manufacturing components for them, or, on a contract basis,
manufacturing a specific amount of complete units. Also, they manufacture
for designers. The small-scale entrepreneur, in turn, often employs skilled or
semiskilled labour on a contract basis to fulfil respective orders. Consequently,
personnel may be temporarily increased due to the contract and subcontract
system, leading into considerable mobility among the workers who otherwise
would prefer permanent employment and monthly wages. It is common for skilled
labourers to bring along their own hand tools, whereas some machinery is provided by the small-scale entrepreneur.
With the low investment - most of the small-scale manufacturers claim that
their companies are self-financed. - the average total life span of these factories is fairly short, only 8-10 years. Their machinery may be sold to new
entrepreneurs who may continue in the old premises or may move elsewhere.
Small-scale industries are sometimes temporarily closed in the absence of orders.
For such reasons as the proportionately high related investment cost and lack
of management skills, it is only in a few cases that the small-scale enterprise
grows into a medium-sized one. The new enterprises are usually set up by skilled
craftsman leaving existing factories, and the majority of firms are of single proprietorship and family-owned.
MANUFACTURING PROCESS
Processing and grading of raw-rattan poles is done either by the raw material
supplier or by the factory. This stage includes straightening of the poles and
sorting them out into sizes for different purposes.
In the market, rattan is commonly classified into three sizes: large size
(diameter 18-35 mm) for construction, medium size (diameter l0-17 mm) for
strengthening construction, and small size (diameter 9 mm and below) for making ornamental designs (for skin peel and core) and weaving. There is no system
of classification for the different qualities produced in Thailand as yet.
Selected material is then peeled either by machines or using hand tools; sanding takes place soon after and then the poles are ready for manufacturing.
The selection of rattan poles for production is very important for determining
the quality of the finished product. For natural lacquering finish, it is important to select poles that are of light color, with an even and smooth surface
and that have regular distances between the knots (nodes). For the frame con180

struction, the best and often thickest material (diameter 28-35 mm) should be
used, without any sign of attack by insects. For bending purposes, hard and
thick poles are used for larger curves, whereas soft and thin poles are used for
smaller curves. For poles that are to be bent, grey spots as well as knots in narrow curves should be avoided.
Rattan can only be bent into a circle with a minimum radius of three times
its thickness. For bending the poles, different methods are used: wet bending,
open-fire bending or steam bending. Small-scale industries mainly use wet bending or open-fire bending, whereas only simple applications of steam bending
for softening the poles are sometimes employed (instead of using steam tanks,
hot steam is piped into a big plastic bag containing the poles). Bending takes
place mostly in jigs or templates, after which the poles are cooled, dried and
adjusted into the final shape.
Small-scale industries mainly use portable machines for cutting, drilling holes,
and stapling. In construction and assembly, nails and screws are still used for
joints. Bindings are made over the nails for better strength and for aesthetic
purposes. Stapling is used in weaving and to join core ornaments with the frame
structure.
For a good finish, fine sanding is required and afterwards the piece must be
completely dust free. Both water-based and oil-based stains are used for dipping. For lacquering, either brushes or spray guns are used.
In the manufacture of knock-down furniture, a very precise manufacturing
process is required. In the author’s opinion, this requirement makes the complete knock-down system inappropriate for small-scale manufacturing. In bed
systems, a simple knock-down or stackable system is commonly used in smallscale industries.
ROLE OF GOVERNMENT AND ASSOCIATIONS
The Government of Thailand promotes the industry in various ways. The Furniture Industry Development Centre (FIDC), which is part of the Industrial Service Institute, Department of Industrial Promotion, is directly involved in the
development of furniture industries in Thailand. It was established in 1976 with
assistance from the Japanese government. The organisation consists of three
main units, i.e., Production Technology Unit, Research and Development of
Woodworking Technology and Furniture Testing Unit, and Furniture Design
Research and Development Unit. There are 21 professional and 10 supporting
staff.
The objectives of the FIDC are to: (a) provide technical assistance in both
the production and design to local furniture industries; (b) organise seminars
and training courses at different levels on various aspects of furniture production; (c) organise national competitions on furniture design and products; (d)
develop new designs and adapt foreign technology to suit local conditions; and
(e) develop and introduce new types of wood that are not commonly used in
local industries, and provide furniture testing services.
The organisation is vital for this specific industrial sector as nowadays many
governments aim at promoting their respectively important industrial sectors
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by similar research and development units. The Department of Industrial Promotion also gives financial support to small-scale and cottage industries by providing soft-term loans for viable projects.
For promotion of export of various goods, the Export Service Centre (ESC)
assists industries in a multitude of ways by (a) organising furniture exhibitions
abroad; (b) organising marketing seminars; and (c) bringing in short-term
technical experts to provide consultancy services for the industries.
The Royal Forestry Department of Thailand is responsible for rattan research.
Their research work is mainly confined to collection of information on species
used for the manufacturing of furniture. The long-term aim is to increase the
production and utilization of rattan by establishing plantations of the most
valuable species and to introduce to the market presently unused species with
economic potential.
The Thai Furniture Industries Association has members consisting of all major
producers, manufacturers, traders and suppliers. One of the their three subcommittees is for rattan furniture. The association makes use of the premises of
the Furniture Industry Development Centre and they represent Thailand in the
Association of Furniture Industries of Asia and Pacific (AFIAP). The Furniture
Industry Club of the Thai Industries Association deals mainly with activities
related to the Association of South East Asian Nations (ASEAN).

RATTAN

FURNITURE

DESIGNING

Rattan furniture design is a part of product design. In the beginning, all furniture was made according to local needs and little attention was given to design.
The importance of design has developed as a result of emphasis on westernstyle furniture imported from European countries, and later because of the requirements of both domestic and export markets. Technological developments
have also made more sophisticated designs possible.
During the initial phases, we faced the difficulty of developing designs on
our own for modern living. We first adopted some existing designs and tried
to modify them to meet our requirements. After gaining some experience in
new techniques and new designs, our designers began creating original designs.
For rattan manufacturing industries, there are different ways of obtaining
the designs. Practices vary considerably between the three main categories of
industries. Large-scale industries mainly employ designers of their own, whose
work is strictly confined to product design. Apart from designers there are some
design technicians and draftspersons too. Occasionally some freelance designers
are hired.
Medium-scale industries rely on freelance designers although some may have
permanent staff. Small-scale industries are more flexible in their production
process and manufacture mainly on a contract basis. The role of the designer
in their case is significantly different. Instead of concentrating on product design,
they first design interiors, of which furniture is an essential part. Their percentage fees are paid by the client and not by the manufacturer.
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Several observations can be made about the different design approaches:
(i)
(ii)
(iii)
(iv)

“Traditional design” refers to designs that have been accepted, following some historical standard, shape and purpose in a specific country, and
no designer can claim exclusive rights for them.
“Adapted design” is derived from traditional or other designs, such as
a best seller, with slight modifications due to ergonomics, manufacturing
process, transportation, and specific customer requirement.
“Copy design” is any design copied with a minimum of visual changes
to it.
“Original design” by a designer would include a reasonable amount of
new ideas concerning the aesthetic characteristics and construction. An
original design could be patented if such laws existed.

Designs specified by the importer are the most common type of design followed
for export furniture. Some 80% of all furniture products exported are designed
abroad with detailed technical design. During this process, there is a certain
degree of design and technical know-how transfer.
Although aiming to develop fashionable and practical products, designers
have to keep in mind various constraints of form and function of the final product, such as physical characteristics of the raw materials, transportation requirements, economy of labour used in the manufacturing and machinery
available. Export of the products often demands that the products are either
stackable or that final assembly can be done in the importing country. In the
latter case, the manufacturer either produces components or a knock-down set.
In the case of a complete knock-down system, precision of parts for fitting by
the customer is a major consideration of the designer and the manufacturer.
Thus, designers have to study a multitude of technical, commercial and economic
factors to be successful in their profession. At the same time, they should attempt to create something new or unusual, perhaps only to notice that the “new”
design was actually “invented” before or that it was copied soon after.
Designing takes place in close consultation with the technical staff. After
sketches, detailed drawing is done either by the designer or by the draftsperson. In most cases, prototypes are made and in the case of mass production,
test marketing is carried out. In Thailand, it has been argued whether protection of the design is at all possible or to be recommended for this particular
industry, towards the promotion of good designs and dynamic product
development.
To become a professional designer, one has to study at a university Bachelor
of Arts level for 4 years. For furniture designing, courses in either interior designing or industrial design are usually followed. There are no special courses in
furniture design. It may be pointed out that almost none of the industrial
designers specializing in furniture design is working exclusively with rattan.
About 200 students graduate every year from universities majoring in design.
The Furniture Industry Development Centre gives further training in furniture
design for those who have already practised furniture designing. Obviously, a
great deal of furniture design know-how is concentrated at the FIDC.
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CONCLUSION
This paper has attempted to give a brief description of the interrelationship between raw material, design, institutions and the manufacturing process itself.
To meet future requirements for quality as well as quantity in the market, more
research and development is required on each aspect. For the growth and
development of the small-scale industries, other aspects not covered in this paper,
such as development of managerial skills and financial resources, are also of
crucial importance.
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PROBLEMS AND PROSPECTS OF
RATTAN HANDICRAFTS
RAJA FUZIAH BINTE RAJA TUN UDA
Malaysian Handicraft Development Corporation,
Wisma Batek, No. 9, Jalan Tun Perak, Kuala Lumpur, Malaysia.
ABSTRACT This paper provides an overview of the types and uses
of traditional rattan handicrafts found in Malaysia. It proceeds to
identify the problems facing the industry today, describes the position and attitudes of the artisans, and offers suggestions on how these
problems could be overcome through the concerted efforts of product development and the upgrading of skills and marketing. The role
of the policymaker is also identified as an important factor in fostering the growth and development of the industry. The views expressed
in this paper are based primarily on observations and not deduced
from empirical studies. This is because of a lack of data available on
rattan handicrafts.

INTRODUCTION
Rattan is one of Malaysia’s rich natural resources. As a native plant of the jungle,
it is a source of sustenance and livelihood. While it has been a source of direct
income for those who have been dependent on it, it has also provided a source
of additional income to craft producers, a large proportion of whom constitute
women.
Rattan is used widely as weaving material to produce a wide range of items.
Rattan is used for the making of basketware, matting, and other household
functional and decorative items. Rattan can also be used as a secondary material
in the making of some craft items, such as native hats. It can also be used for
tying and binding and this has been effectively used in improving the finishing
of high quality products. Reference to Dranstield (1979) will provide an idea
of some of the species that are being used in the handicraft industry. In discussing
traditional handicraft products, reference is here confined to the subject of the

production of artifacts made by either the manual process or part-machine application, which does not include rattan furniture making.
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To quote Chin (19801, rattan
. ..can be easily made into many types of useful items such as
baskets, mats and hats which are needed by the indigenous
people in their everyday use and, as well as in their ceremonial
rituals. The majority of the people are involved in agriculture.
But as their farms are usually some distances away from their
villages and longhouses, baskets and other forms of containers
are, therefore, necessary to transport the crops back to their
villages.
There is a variety of baskets which are required for planting, for harvesting, for storing and for winnowing the padi,
besides those required for collecting bamboo shoots and edible ferns, for fishing and for keeping personal belongings. Activities connected with their agriculture cycles have religious
significances and for these, special types of baskets are made.
Likewise too, a wide range of hats and mats is also made.
As farmers who spend most of their time in the open, and
whose hands are required in felling trees and undergrowth, in
planting, weeding and harvesting and in paddling and carrying, it is, therefore, most logical to wear a suitable hat to protect themselves against the beating rays of the hot sun and the
heavy rain while they are engaged in such activities.
Different types of mats are also required not only for sleeping, but also for drying padi in the sun, for catching the winnowed rice and as well as for their festivals and ceremonial
rituals connected with their farming activity.
Decorating is done by plaiting onto the objects with strips
which have been dyed in the different colours. Many patterns
of designs can be achieved in this way. However, the common
designs are geometrical, often based on the rhomb shapes and
the key and spiral motifs. If a particular basket is made for
an agricultural purpose, motifs of the padi shoots or fern tops
are decorated. And if it is for a particular ceremonial function, a religious symbol of an omen bird, for instance, is
applied.
These items, the farmer/artisans make. They include tikar fampit; mak for sitting and sleeping; baskets peculiar to the needs of the ethnic group, like Ajat
Penan baskets, Ingan baskets by the Kayan, tambok by the Bidayuh, and Iban
baskets; hats called terindak by the Melanau; and Sa’ong sun hats by the Kayan
and Kenyah. Some illustrations are presented in Fig. 1.
Sarawak rattan handicraft offers a wide range of products that are culturally
informative. In the author’s opinion, it also manifests a level of craftmanship
that is beyond comparison with the work of a similar type from Peninsular
Malaysia.
These baskets and these mats are still being made today, but in lesser numbers.
Their originality has suffered because of insensitivity to the need to preserve
186

Fig. 1. Some handicraft items made from rattan in Sarawak.

Malaysia.

(A) A Pliable Ajat basket. (B) Traditional seed basket. (C) A Keawang bag with a design
incorporating an ethnic motif.(D) Another ethnic motif used in awoven
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rattan mat.

the aesthetics of the products through the use of natural materials, which are
nowadays punctuated by synthetics. The use of substitute materials such as nylon
strings and rafia, is degenerative. It affects the total refinement of the product.
These shortcuts have been explained as necessary in terms of economic necessity,
but this may not be so. The blame may be put on us all, as consumers, for
accepting these shortcomings unquestioningly. Suffice to say that the indifferent
attitude of consumers may also be the result of their detachment and
unawareness of the rich cultural heritage of their society. In discussing the future
prospects of the rattan handicraft industry, the subject is here addressed from
a production viewpoint. Briefly described are the two systems of production
that exist and the problem areas that need to be looked into.
The first of the two systems is characterised by the nature of the large volume
of output where production is, to a large degree, being mechanised.
This system
can be described as the mass production of rattan handicrafts. The second is
characterised by the commercialisation of the traditional method of production, where the mechanisation input is limited to the rudimentary and basic steps
of production only, with the rest by manual operations. This system can be
called the production of traditional rattan artcraft. Both systems have a role
to play in revitalising the present status of the rattan handicraft industry in
Malaysia.

REVITALISING THE INDUSTRY: ROLE OF THE POLICYMAKER
How has this come about? Let us look at it from the viewpoint of the policymaker. In line with the need to develop a village industrialisation programme, the
Malaysian government in 1982 identified the utilisation of indigenous raw
materials as a feasible base for the industry. Rattan, being one of the natural
resources available, has the potential to be commercially exploited extensively.
Preliminary studies undertaken pertaining to rattan indicate the possibilities of
how the production of rattan handicrafts could be stepped up provided the constraints facing the current situation in production could be overcome. A policy
decision was then made to devise a programme and strategies for the total use
of rattan. One such recent programme is the Accelerated Village Industry
Development (AVID) programme, a project of the Village Industry Division
of the Ministry of National and Rural Development.

Mass production of rattan handicrafts
The implementation of village-based rattan handicraft production would entail: identification of an appropriate location for the setting up of the industry;
determining the level of skills available; provision of infrastructure such as
building of a workshop, machine installation, local orientation on products to
be made, and establishment of the village production unit (the workers’
cooperative); and defining and establishing a market and marketing channels.
In this system of self-help, the cooperative is serviced by the respective agencies of the ministry for services relating to product development, transfer of
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technical know-how, promotion of product management practices, credit
facilities, and locating marketing outlets.
The implementation of this project would make a step forward in a direction
that would benefit the development of the rattan handicraft industry. This policy
direction would provide further impetus for the growth of the industry. There
are already a few locations that have been identified to be incorporated under
the village industry development programme. More are on the way.

Rattan artcraft production
Within this group of traditional producers, one can find extremely skilled artisans whose products manifest a high degree of excellence and creativity.
Changes will, therefore, have to be made to enable the output to meet a sizeable
market demand without affecting the authenticity of the product and the quality
of the skill. They produce a variety of mats, basketry and table-top decorative
items.
Under this system of production, the traditional producers are grouped
together under an adoption scheme. The extension services are provided by the
Malaysian Handicraft Development Corporation. There are times, however,
when it would not be possible to organise the producers in this manner because
they are dispersed in the more remote parts of the interior. They are then left
as individual producers who could be assisted, if they do desire, under the adoption scheme devised for the benefit of the individual producers.
As part of a programme to encourage and revitalise the production of traditional rattan products, special assistance is given in the form of extension work
in design and technical know-how. Although a major part of the traditional
processes of production is still being continued, certain changes in the preparation of raw materials and tools are being introduced. From the design aspect,
the products have gone through innovation and adaptation. The traditional producers have also been encouraged to adapt and to produce new designs, to make
them suitable for far more varied uses. Interesting use of traditional motifs has
also been encouraged to ensure, where applicable, that the products reflect an
ethnic identity.
An important aspect to note is the process of change that has taken place
at the village level. Artisans have accepted change and have shown the willingness to adapt to the total process involving product development.
The change in the attitude of these people is significant because through it
we can see the result that has brought about a turn in the pattern of the lives
and the livelihood of the traditional producers. They can now look forward
not only to meet their immediate domestic needs but also to produce baskets
and mats that are being sold beyond their village or kampung.

TOWARDS A VIABLE INDUSTRY
Given the situation above, and one in which a raw material programme and
supply can be planned and implemented, I believe a viable rattan handicraft
industry can flourish in Malaysia. However, to ensure this one needs to look
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into the following aspects, namely product development, reorientation of traditional skills, and marketing of both the mass-produced and artcraft rattan
handicrafts.

Product development
From general observation, product development in this field of crafts lacks the
attention and aggressiveness that it should have received. Institutions directly
involved or associated with design work, for one reason or other, have not been
able to give the input and inertia required. Entrepreneurs have to rely mainly
on their in-house designers. The absence of an industrial design centre in
Malaysia, which could act as a catalyst for an avid output of designs, further
aggravates the problem.
There is, however, a wealth of knowledge available with regard to the ethnic
motif and designs of traditional rattan products. The written materials, both
descriptive and based on serious research work, together with collections from
the museum and private sources, would certainly add richness, authenticity and
variety to the efforts of the designers in integrating the traditional with the contemporary, and in the search for something “new” from the past.
A more pragmatic approach to product development could be taken in view
of the shortcomings that are faced. We could start with a greater collaboration
between the agencies and departments concerned. This will also ensure that the
limited resources at hand can be put together for better use. An integrated plan
of action may be developed to deal with the design aspect of the industry.

Skill upgrading
Efforts towards orienting traditional skills to new production techniques are
equally essential to increase the productivity of the artisan to improve the quality
of the product without sacrificing its uniqueness. Although this transfer of skill
may not be as applicable as in the case of the Village Industry Programme, owing
to its being a part of a modern factory setup, it is a prerequisite in a system
of production where the products enter the market as artcraft. For example,
products like the Kayan and Kelabit baskets and the Penan sleeping mat are
more than just mere objects. They are works of artistic creation. They are significant and unique because they express the embodiment of the artisans’ lives and
thoughts.
To quote Hart Massey (Chairman of the Massey Foundation Collection,
Canada):
It has meaning because of the attitude of the maker, the imprint of the attitude on the object, and the small but vital
embellishment that object brings into our daily lives. Through
their work, craftsmen can inject an extra quality into everyday things: not only uniqueness but something more that is
only in the gift of another human being - the thought, time,
and love spent in making something to be used and cherished
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by someone else is the nature of that gift. This is what makes
the work of the craftsmen important to us. Through it our lives
can be enriched and the minor rituals of the home enhanced.

Market

potential

In terms of market, the trade information collected confirms that there is a large
market potential for rattan handicraft products. The present market trend indicates a growing consumer preference for products made of rattan, which include furniture, household items, functional and decorative gifts and souvenirs.
This trend would create an invigorating atmosphere where designers, architects, and artisans could work together and harness their energy, knowledge
and experiences to develop new products to meet these new needs. Already there
are designers, both international and from this region, who have created much
awareness in consumers of the potential uses of rattan. We could learn from
this experience. Moreover, with the revival and interest in crafts, this would
provide another opportunity and challenge for artisans/designers to experiment
with and develop new uses for rattan.
It was pointed out earlier that the product line developed for rattan handicrafts
is essentially of two types: machine-made handicrafts and the value-added traditional artcraft rattan products. A distinction, however, needs to be made in
developing a marketing strategy for the promotion of these products. For the
artcrafts, because they are work of a high order of excellence, it would necessitate
a special approach to the marketing of these products, an orientation that would
be markedly different to that for ordinary machine-made rattan products. Properly packaged, labelled and promoted as authentic artcraft, these artifacts could
command their own market.

CONCLUSIONS
Given the government’s support and backing to revitalise the industry; the present prevailing spirit among the artisans, coupled with their willingness to incorporate change. into their work; and the other factors required to initiate
growth, there are reasons to believe a rattan handicraft industry in Malaysia
can be developed within the next 5 years.
Allow me to leave you with these parting words. We live today in a cold, computer world, one of high and sophisticated technology where there is increasingly less opportunity for contact, for real living, for the enjoyment of nature
and to do things with one’s hands. The world cries out for the preservation
of what is left of the traditional culture, including the arts and the crafts. I
am encouraged by the fact that many national governments have already taken
steps to remedy the situation. Even UNESCO, at the recent “Consultation of
Experts on the Preservation and the Development of Crafts in the Contemporary
World” in Rio de Janeiro, highlighted this very point. We too, can play our
part to preserve our craft heritage. I believe we must, if it is to survive, integrate
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craft activity into the social development process of the country. Create a craft
economy. This is exactly what Malaysia has done.
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Information

ABSTRACT Small- and medium-sized industries (SMSIs) play a major role in the socio-economic development of countries in the AsiaPacific region. However, SMSIs need to be modernized to be able
to compete effectively in international markets. They need
technological information but, generally, SMSIs suffer from serious
information handicaps. These are manifested in their inability to
recognize and define their information needs, identify sources of information, and decide on issues of technological choices and adaptation. The Technonet experience is cited as an example of a delivery

mechanism that addresses itself to SMSI needs.

INTRODUCTION
The Asia-Pacific region, particularly the Southeast. Asia portion, represents the
fastest developing region in the world today. In terms of economic growth, the
combined gross national product (GNP) of the 11 countries represented in
Technonet has increased annually in excess of 6% in real terms during the last
decade. This growth has been phenomenal in the sense that, during the same
period, various world crises have affected the region.
In spite of this rapid development, much of the population - particularly
those in rural communities - still remain poor. The great majority of the people
live in the countryside where life for vast numbers is a question of survival.
Many migrate to cities in search of jobs, a better life, but there is not enough
work for all of them. The problem of unemployment continues to be a major
one in most countries in the region. This is simply because over 50% of the
increase of the world’s labour force during the last decade has occurred in Asia.
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Industrial development has been thought of as a vehicle to employment and
eventual prosperity. Several countries have made remarkable progress by applying sophisticated technology (e.g., Singapore, South Korea, Hong Kong).
Many are seeking the establishment of industries that will be labour intensive,
that will produce goods to meet the quality standards of international trade and
can compete in export markets. Most of these countries, with rapidly growing
populations and inadequate capital resources, have given high priority to the
promotion and development of small- and medium-sized industries - to complement the capital-intensive technologies that are brought by large enterprises,
mostly multinational companies.
A “total approach” to promoting the establishment of small- and mediumsized industries (SMSIs) requires that modern technology be accessible to them
(Chico, 1983). Generally lacking in technical expertise, SMSIs require assistance
from information centres and industrial extension services. Their information
needs must be properly identified and solutions offered. Various means must
be taken by government and private institutions to help SMSIs resolve their
information problems.

PROFILE OF SMALL- AND MEDIUM-SIZED INDUSTRIES
SMSIs are generally a “one-man show” in the sense that the owner/manager
is most often involved in all aspects of the operations of the enterprise. Although
the definition varies in different countries, SMSIs are generally enterprises with
up to 100 or 200 workers. Most SMSIs lack the managerial and information
resources to grow and adapt to changing national and international market opportunities. Constraints on SMSI development vary from country to country,
but generally include general (“macro”) economic constraints that affect the
environment in which the SMSIs operate and technological and managerial constraints that affect how the SMSIs can respond to their environment.
The vital role that SMSIs play in the socioeconomic development of the
various countries in the region has been widely recognized. Regional and national programmes and external donors offer training, information, technical
assistance and research to assist SMSIs to make good use of local resources,
yet the entrepreneurs and managers of SMSIs frequently lack the ability to plan
and organize their activities to make use of the assistance already available.
Among the many important contributions of small- and medium-sized industries are:
(1) Utilization ofresources. SMSIs permit the tapping of resources that otherwise would remain idle, including entrepreneurship, capital, labour and raw
materials.
(2) Low capita1/labour ratio. SMSIs generally employ labour-intensive methods
of production, thereby absorbing a significant number of the labour surplus.
Empirical evidence has shown that labour-intensive techniques can be used
side by side with highly-mechanized processes without sacrificing efficiency.
(3) Foreign-exchange generation or savings. A long range of consumer and
simple producer goods now being imported can be economically produced
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locally by SMSIs. Many of the goods produced by these industries can find
foreign markets because of their comparative advantages.
(4) Diversification of the industrial structure. SMSIs contribute significantly
to the strengthening of the industrial structure. They can be linked with
large enterprises in complementary relationships, e.g., as subcontractors.
Many parts and components of products manufactured by large enterprises
can often be made more economically by SMSIs.
(5) Enterpreneurial development. SMSIs serve developing countries not only
by their output of goods but also by functioning as a nursery of entrepreneurial and managerial talent. As a general rule, neither government nor
foreign investors are interested in owning and operating small shops.
Therefore, to promote them is to promote domestic private enterprise.
(6) Foiling monopolies. As mentioned earlier, the proliferation of SMSIs will
counteract undue concentration of power in the hands of monopolies and
will result in lower prices and better services to customers.
(7) Regional development and industrial dispersal. Because of their ability to
survive on smaller community markets, SMSIs lead to the creation of
employment opportunities on a dispersed basis, including smaller towns
and remote regions.
(8) Counter-cyclical factor against inflation and recession. The economic crises
that have recently been experienced by many developed and developing
countries have convinced economic planners that SMSIs are in a better position to weather such crises of inflation and recession than large industries.
They are more flexible in their operations and can survive on small production runs and can more easily shift from one product to another.
In spite of the important benefits cited of SMSIs, it is important to recognize
that their promotion and development is not an alternative to the promotion
of large enterprises. Rather, a strong and productive industrial structure should
be set up in which all these sectors not only co-exist, but function together in
close complementary relationship.

INFORMATION NEEDS OF SMSIs
Technological constraints to different industrial sectors are very complex. They
involve: (a) issues of access (channels and transfer mechanisms), (b) appropriateness (relative capital efficiencies), and (c) adaptability within the
business enterprise.
Industrial technology is extremely diverse. The choices and options for equipment and process combination are much more varied in industry than in the
production of one agricultural crop. SMSIs need access to unique technical information and assistance to deal with the complex choices open to them.
Organizing and changing technological systems are continuous processes.
Changes in local markets, available technology, personnel resources, and international trade patterns demand responses from SMSIs if they are to exploit
comparative advantages. For example, widening wage differentials between
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ASEAN and South Asian countries compel ASEAN to search for more productive technologies (Melville, 1983).
Generally, SMSIs do not have the technical personnel capable of solving
technological problems. They have no ready access to sources of information,
both local or foreign. Often, the information needs are not even apparent or
properly identified and sources of information not known.
Information seekers are faced with both extremes in their search for
technological information - either too little information is available to them,
since many SMSIs are located in remote areas away from information centres
or a wide range of information becomes available and the problem becomes
one of choosing the uppropriate technology or the adaptation of the technology
to suit the specific situation. In some countries (e.g., Indonesia, South Korea,
Thailand), the information language - mostly in English - is not easily
understood. Hence, translation services become necessary.
Information centres are often asked “difficult” questions, because of the inability of the enquirer to identify the problem. Some examples of such enquiries
received at Technonet Centre include: How do we breed crocodiles in Agusan
(in the Philippines)? What business should I set up in Johore Bahru (in
Malaysia)? What is the technology for gold plating on orchid flowers (from
Thailand)?
Further communication with the enquirers eventually narrowed down the
questions to: types of feed given to crocodiles, tourist market potential for handicrafts, and formula for the gold plating solution required. Obviously, if the
problem was pinpointed and the enquiry properly framed, the information centre
would have less difficulty in providing answers and solutions. No doubt, faceto-face contacts with SMSI entrepreneurs would minimize such difficulties. The
physical infrastructures for effective information transfer are not always present in developing countries. Countrysides are sometimes inaccessible and communication links inadequate. Hence, the problem of delivering information at
the right time and in the right form exists.
In summary, the information needs of SMSIs can be met if the information
is accessible, appropriate and adaptable. These requirements provide the rationale for the creation of the Technonet Asia network, which addresses itself
to the problems of SMSIs in the region.

INFORMATION INFRASTRUCI’URE: TECHNONET’S RESPONSE
In 1972, the International Development Research Centre (IDRC) of Canada
agreed to support a major project that brought together various organizations
in Asia into a network dedicated to the development of SMSIs in the region.
Presently, the Technonet Asia network is a cooperative grouping of 14 participating organizations in 11 Asia-Pacific countries, which aims at improving
the quality and efficiency of production in those countries’ small- and mediumsized enterprises through the transfer of technological information, provision
of industrial extension services, development of indigenous enterprises, and sharing of technology. The countries involved are: Bangladesh, Fiji, Hong Kong,
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Indonesia, Korea, Malaysia, Nepal, Philippines, Singapore, Sri Lanka and
Thailand. The organization is registered as an official and legal entity.
Technonet Centre, located in Singapore, has been set up to act as the focal
point for the network. It is headed by an Executive Director selected from one
of the participating organizations. The heads of the participating organizations,
together with the Executive Director, comprise a Council that meets at least
once a year and concerns itself with policy aspects. In addition to IDRC, which
continues to provide partial support, Technonet’s programme and core budget is
now also supported by the Canadian International Development Agency
(CIDA), its participating organizations, the Japan International Cooperation
Agency (JICA), the US Agency for International Development (US AID), and
other donor agencies. Cooperative projects have been undertaken with the support of various UN Agencies (ILO, UNESCO, UNIDO, ESCAP, World Bank)
and other international organizations and private foundations.
The organizations participating in the Technonet Asia network have two common aspects: (a) they are all involved in rendering assistance to small- and
medium-sized enterprises in their respective countries; and (b) they are all involved in the technical aspects of industrialization.
On a mutually acceptable basis, the participating organizations arrange to:
(a) make available to one another industrial technical information on products
and processes in their country that is readily obtainable; (b) receive personnel
from other participating organizations for observation, training and discussion,
as appropriate; (c) make available their technical personnel for short-term
assignments to other participating organizations; and (d) arrange visits of industrialists from Technonet Asia countries to local industries, organizations and
institutions.
Individually, the participating organizations develop effective coordination
and liaison with local institutions concerned with the development of small(and medium-) scale businesses as well as with local sources of technical information and expertise to facilitate such deveIopment and to assist other participating organizations in their development efforts.
Technonet programmes involve four interrelated areas: (a) technical information services, (b) industrial extension and consultancy services, (c) transfer and
sharing of technology, and (d) enterprise and entrepreneurial development.
Technoeconomic research and surveys, training courses, seminars and workshops
are regularly conducted in the above programme areas. Technonet’s programme
matrix is shown in Fig. 1.
Three participating organizations provide the main backup for Technonet
information services: Singapore Institute of Standards and Industrial Research
(SISIR), Hong Kong Productivity Centre (HKPC), and Korea Institute for Industrial Economics and Technology (KIET). All three provide a current
awareness service and on-line information retrieval. All Technonet participating
organizations are prepared to handle technical enquiries within their fields of
expertise. In addition, Technonet has established links with some 200 sources
of technical information worldwide.
Several Technonet participating organizations repackage information acquired
abroad to suit SMSIs in their respective countries. A few of them provide translation services (Hong Kong, Korea, Thailand). Several journals and bulletins, as
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including financing arrangements
of entrepreneurial ventures

Fig. 1. Technonet’s programme matrix.

well as pamphlets and manuals, are regularly published (metals, plastics,
chemicals, furniture). Technonet publishes a quarterly newsletter and a
technology digest, which brings to its readers technologies developed within the
region and those from the West that are appropriate to the region.
One of the key features of Technonet is its heavy reliance on the “human
element.” An indispensable complementary service to its technical information
service is industrial extension and consultancy. Some 5,000 industrial extension
officers roam the countryside to diagnose SMSI problems on-site at the “grassroots” level. They are generally young engineers or business graduates whose
major expertise is the ability to diagnose and identify problems and seek solutions. Technonet has conducted some 50 industrial extension training courses
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(INDEXTRACs)
and special technical extension workshops (STEWS) to upgrade
their capabilities.
Industrial extension officers are seen as “generalists” who are the vital links
between the SMSIs and sources of information and expertise. Once the
“sickness” of the SMSIs is diagnosed, they seek solutions for specialized problems from information centres and experts. They act as “processors” of information, determine their appropriateness and applicability to the SMSIs, interpret and translate the information in terms understood by the entrepreneur.
Technonet relies heavily on this “labour-intensive” type of delivery mechanism.
This would be one of the major features that distinguish Technonet from other
networks. Technology transfer/sharing and enterprise/entrepreneurial development are two major programme activities of Technonet, which are natural byproducts of its technical information and industrial extension services.
CONCLUSIONS
SMSIs play a major role in the socioeconomic development of Third World
countries. Their promotion is an indispensable ingredient in the development
strategies of these countries, but SMSIs require assistance to modernize and
survive in the marketplace.
SMSIs must have access to appropriate technical information. In a sense,
their information needs are specialized and varied and these should be recognized.
Industrial extension services enable SMSIs to identify their information needs
and be able to acquire and apply them by adapting the technology to their specific
situations.
Sharing of information among developing countries, through networking arrangements, can be an effective mechanism in the delivery of information more
appropriate to SMSIs. The conditions and environment in these countries are
generally similar, which makes the information (on technologies) easily applicable.
REFERENCES
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ABSTRACT An outline is provided on the rationale behind setting

up the Rattan Information Centre (RIC). The general objectives of
the RIC are to accumulate, process and disseminate information on
rattan, and to foster links between organisations and individuals with
an interest in rattan. The progress of RIC during its first 2 years of
establishment, and suggestions for future plans to develop further its
efficiency, are discussed.

INTRODUCTION
The proposal for the establishment of a Rattan Information Centre was first
mooted at the Rattan Workshop held in Singapore in June 1979, which was
organised by the Agriculture, Food and Nutrition Sciences Division of the International Development Research Centre (IDRC). The IDRC, after discussion
with the Forest Research Institute (FRI), Kepong, agreed to finance the setting
up of an information centre. The centre would serve as a link between FRI and
the other national industrial extension services in the country. This would help
in identifying the practices currently employed by the cottage industries and
in carrying back to these industries the advice that the FRI service will offer.
The Rattan Information Centre (RIC) was established at the FRI in March 1982.
The centre is financed jointly by the IDRC and the Malaysian government. Initially, however, the IDRC funding is for a period of 3 years.

OBJECTIVES
Generally, the objective of RIC is to “seek, acquire, classify and store all relevant information on rattan and disseminate this information in various forms
to those interested.” More specifically, the objectives of the centre are (i) to
build up a comprehensive collection of the rattan literature, (ii) to set up a
document storage and retrieval system, (iii) to publish a comprehensive annotated
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bibliography on rattan, (iv) to translate articles upon request, (v) to
prepare/publish state-of-the-art reviews and manuals on special topics, e.g.,
seedling production concerning rattans, topics to be decided according to
priorities identified during the course of the project, (vi) to perform specific
searches on request, (vii) to make copies of documents available and to
disseminate them to interested parties, (viii) to compile a directory of on-going
research projects on rattan in the region and of organizations conducting research
on rattan cultivation and processing, as well as those interested in rattan culture,
trade and industry, (ix) to issue a quarterly news bulletin on rattan that, among
other things, will provide current awareness on all materials, whether documents,
articles, books or conference proceedings, reports, etc., and also update regularly
the directory of on-going research projects on rattan and also profiles of the
various research organizations that conduct research on rattan, (x) to establish
contacts among all organizations having interests in rattan, (xi) to prepare
a list of terms or glossary relevant to rattan, and (xii) to prepare and distribute
promotional literature on the programmes and services of the Rattan Information Centre.

ACHIEVEMENTS
During 2 years of operation, the RIC has achieved a fair. amount of success
in attaining the goals mentioned in the objectives. The achievements for the
various categories will be discussed separately.
Bulletins. These are published on a quarterly basis to disseminate information and news to the readers as well as to publish articles on rattan. The first
bulletin was published in September 1982. Since then, a total of eight issues
have been published.
Brochure. The brochure on the RIC has been completed and distributed.
Occasional papers. This series was started to provide a means to publish
lengthy reports that could not be published in the bulletin. To date, 2 papers
have been published.
Directory of rattan research workers and organizations. A postal survey was
carried out by means of a questionnaire. The returns have been sorted out, compiled and published.
Annotated bibliography. Work on the compilation of an annotated
bibliography was started in 1983. The compilation of the data was completed
in early 1984. The data has been finalized and will be published in 1985.
‘Documentation. Work on building up a comprehensive collection of articles
has been an on-going programme. As a result of these efforts, the library has
collected 290 articles on rattans. Efforts will be continued to obtain all the articles in the bibliography as well as to obtain any new ones that are published
from time to time. The RIC also provides a service for anyone requiring reprints
of the articles available and where possible assistance to obtain articles not in
our collection.
Enquiries and requests. In 2 years of operation, we have only received 18
requests for articles and enquiries. This is quite a low rate for a period of 2
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years. This could either be attributed to insufficient publicity or the fact that
the information required is being provided in the bulletins.
RIC' S PROGRESS AND FUTURE PLANS
In 2 years of operation, the RIC has been successful in meeting the goals outlined
in the objectives in spite of a number of problems encountered initially. The
first was a slow response to our questionnaires on rattan research workers and
organizations. Secondly, there has been only a limited response to our requests
for articles and information for the bulletin. We feel that if articles and information reach us on a regular basis, we would be able to produce a more informative bulletin.
The RIC has an important role to play in the dissemination of information
on rattan in the region. It can play a leading role in assisting the development
of the rattan industry. It is, thus, of paramount importance that the IDRC and
Government of Malaysia look into the question of establishing the centre on
a permanent basis. This will ensure continuity on the building up of the RIC.
However, we feel that for the RIC to be effective in collection and dissemination of information, there is a need to look into its expansion. It would be
beneficial if a regional representative can be appointed who will be responsible
for the collection of information and articles for the RIC. This regional representative would have to keep in touch with the researchers and rattan industrialists
to obtain up-to-date information.
Specialised information centres, such as RIC, base their services mainly on
literature information. These services mainly meet the needs of students, researchers and scientists. Focus must also center on another target group, i.e., the
technologists, who need extension and advisory services. The need to serve this
group, especially in the field of agriculture and small-scale industries, is becoming
more greatly felt in many of the developing countries. The RIC can, therefore,
function as an extension service centre for technical enquiries on rattan technology.
Another kind of service that the RIC would be providing is data analysis for
the production of reliable information. Literature-based information specially
produced by libraries, such as from bibliographies and abstracts, does not help
much. What is needed are data of known reliability, usually for decision-making
processes. The staff for doing this should have a high level of expertise through
being actively involved in scientific work in the field of rattan and some
knowledge on the information field is required.
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CHINA
The southern Chinese provinces (autonomous regions) of Fujian, Taiwan,
Guangdong, Guangxi and Yunnan are located in the tropics and subtropics,
where there is ample rainfall all the year round. Rattans are most abundant
in Hainan Island of Guangdong, in the Xixanbanna region of Yunnan, and
in Taiwan Province. According to an initial survey and also based on the
literature, there are about 30 species of rattans in China (Taiwan Province excluded) and these belong to 3 genera, i.e., Calamus, Daemonorops and Plectocomia. Rattan plants in China are mostly of the clustering type. The stems
may reach 0.5-4 cm in diameter and 5-80 m in length. Such species as
Daemonorops margaritae and Calamus tetradactylus are the more abundant
whereas others such as C. egregius and C. hainanensis produce cane of a better
quality. Rattan production in China is almost entirely from the wild. In south
China, the importance of rattan as a forest product is secondary only to timber
and bamboo.
Supply situation and problems

Rattans grow almost exclusively in the primary broad-leafed forests and secondary forests to the south of lat. 23” 30’ N. Owing largely to the exploitation
of forests for timber, the ecological environment conducive for growth of
valuable species has been destroyed,’ with ensuing reduction of the resource compounded by overexploitation. For example, in the early fifties, the total area
of primary forests in Hainan Island was 863,000 ha, yielding 10,000 tons of
rattan canes annually. By the early eighties, however, the total area of primary
forests was reduced to 333,000 ha, and the annual output of rattan canes
diminished to 5,000 tons. Accompanying this was a reduction in the quality
of the raw material as immature canes began to be harvested. The end result
is that a few species, such as C. hainanensis, are on the brink of extinction.

Based on a report by Xu Huang Can of the Tropical Research Institute, Chinese Academy
of Forestry, Guangzhou, People’s Republic of China.
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The annual demand for raw rattan in China is about 30,000 tons but production is less than 10,000 tons. The shortfall has to be imported, and domestic
demand is increasing with time. There is therefore a need to cultivate rattans
to satisfy the increasing requirements. As the quality of local cane is comparatively
poor, exotic species with high quality canes will have to be introduced for
cultivation.
In the early sixties, considerable attention was paid to the conservation of
the diminishing rattan resource. Subsequently, plantlngs were carried out, and
in the early stage, sucker shoots from clustering species were transplanted to the
field. In Hainan Island of Guangdong Province, 30,000 ha of forest had been
planted out with 20,000,000 seedlings by 1980. In Fujian Province, a total of
100 ha have been planted with rattan seedlings by farmers. Elsewhere in
Guangdong and Fujian provinces, small-scale rattan plantations were established
in four areas. Harvesting has already begun in some plantations. It is reported
that C. tetradactylus plants are harvestable at the age of6 years with an output
of 1.3 tons/ha of dried canes.
Rattan processing and manufacturing factories are located in each province
(autonomous region) in south China. Presently, there are more than 50,000 persons engaged in the processing and manufacturing aspects of the trade in China.
Research and development
Several universities and research institutes in China are engaged in rattan
research. The Tropical Research Institute of the Chinese Academy of Forestry,
Guangzhou, has been carrying out research on rattans since 1963. The main
areas of research are as follows:
Botanical survey of rattans in Guangdong, Guangxi and Fujian provinces,
with Hainan Island as the main focus.
In Hainan Island, 9 species of rattans have been identified (Xu, 1973)
viz., Calamus egregius, C. faberi, C. hainanensis, C. multispicatus, C.
platyacanthoides, C. rhabdocladus, C. tetradactylus, Daemonorops
margaritae and Plectocomia microstachys.
(ii) Ecological research on rattans of Hainan Island.
Work done so far includes observations on phenology, growth and
sucker-shoot formation of various species under primary conditions.
(iii) Techniques of seed treatment and bud hastening for 11 rattan species.
Several techniques have been used so far.
(iv) Methods of raising seedlings of 11 species of rattans for cultivation.
These methods for C. tetradactylus have been determined and are now
in use (Zhong & Xu, 1984).
Silvicultural trials, including interplanting rattans in broad-leafed
(v)
plantations.
Carried out since 1973, these trials have shown that C. tetradactylus,
under suitable conditions, can develop 30 stems per clump at the age of
7 years, that the total stem length of such a clump may reach 78 m, and

(i)
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that a single stem may grow to a maximum length of 21 m (Xu, 1984).
Rattan silviculture in China is considered to be in the infant stage, and
silvicultural techniques are still elementary.
Research is yet to be carried out on the physical, mechanical and chemical
properties of rattans. Knowledge of these is necessary to rationalise the usefulness
of the various species.
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INDIA
Rattan is called “bet” in India, the name probably originating from the Sanskrit word “betas”, meaning climber. There are 4 genera and 44 species of rattans in India and 25 species are considered endemic. Some 22 species are commercially important. The rattans are distributed in three major regions, viz.,
the Western Ghats of Peninsular India, Eastern and Northeastern India, and
the Andaman and Nicobar Islands.
Rattan canes are a minor forest produce compared to timber. While no national statistics are available, recent figures from a government agency, Commercial Intelligence and Statistics, indicate that the value of timber channeled
into mainland India from the Andaman Islands was about 200 times that of
canes.
Both canes and finished goods are exported. For the period 198 1- 1982, a quantity of 291,085 kg of canes worth Rs 584,960 was exported (source: Commercial Intelligence and Statistics, India). At present, it is estimated that collectively, Indian cane furniture industries produce goods worth Rs 50 million annually with the value of exports being Rs 5 million (source: Hyderabad Cane
Furniture Ltd., Calcutta).
Commercially valuable rattans

Eighteen species of Calamus, 2 species of Daemonorops and 2 species of Plectocomia are commercially important and are listed in Table 2 of Basu’s paper
presented at the Rattan Seminar, 1984 (in the first part of this publication).
Canes are obtained entirely from the forests and are graded into 3 categories,
viz., thin, medium and thick.
Supply situation and problems

The states of Assam, Arunachal Pradesh, Kerala, Karnataka, and the Andaman
and Nicobar Islands are the main suppliers of unprocessed cane. In general,
Based

on

a report by Shyamal K. Basu of the Botanical Survey of India, Howrah,
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manufacturers receive unprocessed cane in bundles from the wholesalers, who
purchase from the forest contractors. In the Andaman Islands, canes are extracted from the forests by authorised contractors, the forest department itself
and by free grantees, and the quantities extracted during 1973-1976 are shown
in Table 1.
Table 1.

Extraction of cane in the Andaman Islands during 1973-1976 (source: Sharma
&, Bhatt, 1982).
Amount of cane extracted (kg)

Party

Forest Department
Purchasers
Free grantees
Total

1973-74

1974-75

1975-76

150,566
9,901
265,382

318,601
14,391
98,729

401,146
12,949
334,259

425,849

431,721

748,354

Cane supplies from Karnataka state are consumed entirely by the local cottage industries. ‘The total quantity of cane extracted from the fores;: of Dharwar and Belgaum divisions (mainly Calamus thwaitesii var. canaranus and C.
pseudotenuis) in 1983 was 650,000 pieces (each 4 m long) with a value of
Rs. 12,395/- (inclusive of sales tax). For safeguarding the local rattan businesses,
the Karnataka forest department has imposed restriction on the movement of
canes out of the state. West Bengal rattan businesses, affected by this restriction, now obtain unprocessed canes of inferior quality from Assam.
The problem of supply is also exemplified by the exploitation of two species
of Andaman canes, Calamus andamanicus and C. pseudorivalis, which are
medium to thick according to diameter grade, durable, and are available in the
processed form. About 100,000 billets (each 3.6 m long) of these canes are
presently being supplied annually to businesses manufacturing sports goods in
Jullandhar, Punjab. In the light of this demand, a cane resource survey undertaken by Sharma & Bhatt (1982) in Baratang Island of the Andamans (see Table
2) showed that 700 ha of forests have to be exploited annually to maintain a
Table

2. Number of pieces of canes of commercial importance available per hectare in
Baratang Island in accordance with minimum length requirements (after Sharma & Bhatt, 1982).
-

Cane species
Calamus andamanicus
Calamus pseudorivalis
Korthalsia laciniosa
Calamus longisetus

Minimum length requirement
(m)
3.65
7.62
3.65
3.65

214

Availability per ha
(pieces)
139
103
18
175

regular supply of canes to Jullandhar, and that commercial rattans are now
infrequent in accessible areas. According to industrial sources, large quantities
of cane could become available to the cottage industries if the forest department minimised its use of the huge amounts of canes it extracts (Table 1) for
rather unproductive purposes such as rafting as well as tying timber for seasoning
or for transport by river.
Protection of the resource base

Immature canes are protected from exploitation by having cutting cycles varying from 5-7 years. Cultivation on a commercial scale has, however, not yet
been carried out. Various experimental plantings have taken place, and Menon
(1980) has reported trials with Calamus viminalis and C. rotang in the Andaman
Islands. Cultivation trials with C. latifolius, C. acanthospathus, C. tenuis, C.
flagellum, C. leptospadix and Daemonorops jenkinsiana have also been carried
out in West Bengal, and some details are given in Table 3. These species were
all planted within stands of Shorea robusta and Lagerstroemia speciosa.
Rhizomes and offsets were found to be the best propagules for cultivation, and
the canes were found to grow well under Shorea robusta. Other trials are those
of C. thwaitesii var. canaranus and C. pseudotenuis by the Kerala Forest Department (Renuka, pers. comm. 1984) and of C. tenuis in 0.2 ha of land by the
Forest Research Institute, Dehra Dun.
Table 3.

Forest

Some details of experimental cane cultivation in West Bengal (sources: Divisional Forest Officer, Silviculture, North Division, West Bengal and Report
of Forest Research in India, 1971).
area

Raja Bhatkhawa

Sukna
Buxa Division

Year of
planting

1976
1980
1981
1982
1982
1965-66

Area under
cultivation (ha)
0.6
I.0
2.0
1 .o
1.0
(unknown)

Survival (%)

40
60
65
80
(not satisfactory)
20-55
(varying from species
to species)

Eighteen species of rattans are in cultivation in the Indian Botanic Gardens
at Howrah in West Bengal. Several unidentified species introduced from
Southeast Asian countries are also being propagated. Calamus rotang, C.
viminalis var. fasciculatus, C. tenuis and C. longisetus have been observed to
grow well as underplant of Casuarina equisetifolia, which eventually acts as
a good support tree.
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There is a need to establish cane plantations so that a regular supply of the
raw material will be available to the industry in the future. Suitable exotic species
must also be introduced into cultivation.

The industrial situation
There are about 2,000 small- to medium-sized cottage businesses in India that
are engaged in manufacturing cane furniture and other items (source: Hyderabad
Cane Furniture Ltd., Calcutta). About 100 medium-sized to large concerns are
located in the cities of Calcutta, Delhi, Bombay, Madras, Bangalore, Hyderabad
and Jullundhar. Owing to a shortage of processed canes of a good quality, smallto medium-sized units utilise locally available unprocessed canes, with the result
that products are of an inferior quality.
The quantities and values of canes imported and exported during 1979- 1982
are given in Tables 4 and 5 of Basu’s paper presented at the Rattan Seminar,
1984 (in the first part of this publication). The export markets were mainly in
Europe and Africa. The present annual export of finished cane products is valued
at Rs 5 million (source: Hyderabad Cane Furniture Ltd., Calcutta).
The activities of the rattan-based industries are mainly under the purview of
the Cottage Industries Board of the respective state governments. According
to rough estimates, about 200,000 people are employed in the rattan-based industries in India (source: Hyderabad Cane Furniture Ltd., Calcutta), and many
in the rural areas of the rattan regions earn their livelihood through extraction,
cleaning, processing and transportation of the canes. Canes collected from
forests are often marketed locally without using proper drying and preservation techniques. There is a need to introduce these techniques so that wastage
is reduced and higher-grade canes become available.

Research and development
A taxonomic revision of rattans in India is being carried out by the Botanical
Survey of India. Based on this study, an inventory of Indian canes will be published.
A survey of the cane resources of India needs to be carried out urgently. Sharma & Bhatt (1982) note that the resource is depleting rapidly due to overexploitation and that the Andaman and Nicobar Islands are probably the last bastion
of useful Indian rattans.
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INDONESIA
Forest products as a whole have been the second largest foreign exchange earner
for Indonesia during the last decade. Rattan is the most important of the nontimber forest products and accounts for about 2% or US$83 million of the total
exports, excluding petroleum. At least 300 rattan species belonging to 7 genera
have been documented for Indonesia. However, only a fraction of this number
is useful from the commercial point of view. Despite this, Indonesia is the world’s
dominant supplier of the raw materials, accounting for about 90% of the trade
(Menon, 1980). The principal rattan species of the export trade are Calamus
manan, C. trachycoleus, C. caesius, C. inops and C. scipionum. There are other
rattan species of export potential but these are at present consumed only in the
domestic market.
Supply situation
The supply of Indonesian rattans is from both natural forests and plantations.
Plantations are almost entirely of Calamus trachycoleus and C. caesius, established in Kalimantan by missionaries in or about 1850 (Heyne, 1950) and run entirely by villagers. It is estimated that there are now nearly 13,000 ha of rattan
plantations in Indonesia. Besides C. trachycoleus and C. caesius, C. manan,
C. inops, Daemonorops melanochaetes and D. robusta have also been planted
on a very small scale in several areas in Indonesia (source: Forest Department,
Jakarta).
Rattan harvest has been about 120,000 tons annually for several years. Based
on a preliminary inventory of rattans conducted recently in 16 provinces, it is
estimated that production levels could be increased to 573,890 tons annually
(source: Forest Department, Jakarta).
The industrial situation
Average rattan export figures for the period 1979-1983, and projected figures
for 1984/ 1985, are shown in Table 1. The highest ever export volume was 100,000

Based on a report by T. Silitonga of the Forest Products Research and Development
Centre, Bogor, Indonesia.
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tons in 1979. Finished products have always been only a small proportion of
the total export. There is increasing overseas demand for finished rattan products. However, Indonesia is at present unable to meet this demand, both in
terms of quality and quantity, due to lack of skilled workers. This problem is
acute in the highly competitive furniture business.

Table

1. Average annual rattan export for the period 1979-1983, and projected export
for fiscal year of 1984/1985

Export category

(source: Central Bureau of Statistics, Jakarta).

Average annual export
during 1979-1983
(tons/yr)

Washed and
sulphured cane
Semi-processed cane
Finished cane products
Total

64,313
20,259
1,325
85,957

Projected export during
1984/1985

(%)

(tons)

(%)

74.0
23.8
1.2

63,825
20,605
1,820

74.0
23.9
2.1

100

86,250

100

About 83,000-100,000 people are estimated to be involved in the rattan trade.
Of this number, about 17,000 are said to be involved in the rattan handicraft
business (Badrudin & Prisukmana, quoted by Yudodibroto, 1983). On the whole,
there is significant contribution to the rural economy through the rattan trade.
Research and development
Research on rattans is being conducted by several government agencies and
universities. A formal research programme, for a 3-year period beginning late
1984, has just been finalised whereby the International Development Research
Centre, Ottawa and the Indonesian Government will be funding studies on
various aspects of rattan. The agencies involved in the research, and the areas
of research, are:

(1)
(2)

(3)

Forest Research and Development Centre, Bogor: Botanical survey of rattans; establishment of a living collection of rattans; silvicultural aspects
and propagation studies.
Forest Products Research and Development Centre, Bogor: Improving
methods of harvesting rattans; improving methods of processing; rattan
grading standards; economic study on rattan plantations in Central
Kalimantan.
Gadjah Mada University, Yogyakarta: Properties of rattans, and possible end uses of presently unexploited species; problems of rattan pests and
their control in Indonesia.
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A reliable inventory on a national scale needs to be carried out for the country,
as information derived from this is necessary for efficient management of the
resource base.
During the last few years, some cultivation trials have been initiated. A shortage of seeds has hindered any expansion of the trials. This problem is to be
overcome by the establishment of seed stands of several species in several parts
of Indonesia, as follows: Calamus inops (Sulawesi); C. manan (West Sumatra);
C. trachycoleus
(South Kalimantan); C. caesius (Sulawesi); C. scipionum
(Sulawesi); C. ornatus (Sulawesi). At present, there is very little information
on rattan seed storage and handling, propagation and phenology. Investigations along these directions are also considered necessary.
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COUNTRY

REPORT

MALAYSIA
Peninsular Malaysia
Rattan is the most important minor forest product in Peninsular Malaysia. Of
the total world trade in the raw material, 4% is from Peninsular Malaysia, with
Indonesia accounting for 90% of the trade (Menon, 1980). In the Malay Peninsula, there are 104 species (Dransfield, 1979) in 9 genera. Species useful from
the commercial point of view number less than perhaps one or two dozen
(Manokaran & Wong, 1983).
Rattans are harvested from the natural forest, and forested land is at present
estimated to be 7.2 million ha, or 54.8% of the total land area of the country
(Anon., 1978). Land use in Peninsular Malaysia places emphasis on agriculture,
with the result that forested lands continue to be the target of land development activities. The ensuing depletion of the forest resource base, accompanied
by overexploitation of the rattan resource to meet increased world demands,
has meant that useful rattans are beginning to be scarce in accessible areas.
Supply situation
There is an urgent need to embark upon a large-scale cultivation programme
to subsidise the impending shortage of the raw material. Under the Fourth
Malaysia Plan (1981-1985), the Forestry Department in Peninsular Malaysia
planted a total of 369 ha, whereas the Sabah Forestry Development Authority
(SAFODA) planted 2,182 ha, and the Sarawak Forest Department planted 4.9 ha,
mostly of Calamus manan and C. caesius. These were achieved during 1982
and 1983 (Table 1). Besides the planting programme, the Government has also
banned the export of semi-processed and processed canes from Peninsular
Malaysia so as to sustain the supply to the domestic industry.
Based on separate reports by Aminuddin Mohamad of the Forest Research Institute,
Kepong (for Peninsular Malaysia), Rahim Sulaiman of the Sabah Forest Department
(for Sabah) and H.S. Lee of the Sarawak Forest Department (for Sarawak), Malaysia.
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Table 1. Rattan planting programme under the Fourth Malaysia Plan, and progress to

date (source: Annual reports of the Forestry Dept., Peninsular Malaysia, Kuala
Lumpur).

Area targetted for planting
under Fourth Malaysia Plan
(1981-1985)

States

Area already planted (ha)
1982
1983

(ha)

160.5

Johor
Kedah
Kelantan
Melaka
Negeri Sembilan
Pahang
Perak
Perlis
Penang
Selangor
Sabah
Sarawak
Trengganu

150
45
80
8
810
80.5
10
10

8.5
9
-

19.4
10
-

-

12.5
12
3.6
-

135
779

-

1403
4.9

The industrial situation

Rattan contributed 1040% of the total outturn of minor forest products from
1978 to 1981 (Table 2). Between 1980 and 1983, about 0.1% of the value of
export of forest products for Malaysia (including Sabah and Sarawak) was rattan (source: Annual reports of Forestry Department, Peninsular Malaysia).
Menon (1980) estimated that half a million persons are involved in the rattan
industry in Southeast Asia. Employment figures are not available for PeninTable 2. Outturn of rattan and other minor forest products for Peninsular Malaysia

(source: Annual reports of the Forestry Dept., Peninsular Malaysia, Kuala
Lumpur).
Total value
of minor
forest produce
(M$)

Value
contributed
by rattan
(M$)

% of total
minor fores1
produce

1978

636,015

111,834

1979
1980
1981

1,109,313
1,421,942
1,687,714

466,355
170,162
179,374

17.6
42.0
12.0
10.6

Year
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sular Malaysia, where activities such as extraction and processing of canes, and
cottage-scale manufacture of goods, bring much needed income to the rural
population.
It is estimated that there are about 120 mills of various sizes engaged in the
manufacture of rattan furniture and other rattan products in Peninsular
Malaysia (Ooi, 1983). The total annual sales value is estimated at M$6 million.
Most of the companies operate on a small-scale basis, employing 4-10 persons
each and use low-level technology to turn out products of average or low quality for the domestic market. The medium-scale establishments, located in industrial estates, employ about 50-100 workers each. These use modern
technology for mass-scale production based on assembly-line methods. Capital
investment is naturally higher than that for small-scale companies but more
uniform and better designed products of superior quality are produced.
Preservation of quality

Partially processed canes are usually graded by the ‘curer’ according to cane
size and appearance. Grading ‘standards’ vary, depending on the requirements
of the customers. Some rattan curers have reported rejection of 5-10% of canes
during primary processing, due mainly to blue-stain fungal discolouration and,
to an extent, attack by insects. The feasibility of introducing fungicides and
insecticides during the processing stage has to be investigated.
Research and development

In 1975 a rattan project was initiated by the Forest Research Institute, Kepong,
with the objectives of preparing a taxonomic account of the rattans of Peninsular Malaysia and of carrying out silvicultural trials of useful species to determine the feasibility of cultivating them on a large scale in the future. Results
of the taxonomic study have been published in Dransfield (1979). Silvicultural
trials on 4 commercial species, Calamus manan, C. caesius, C. scipionum and
C. trachycoleus, have been in progress for some time now, and the results have
been published from time to time. C. manan has also been interplanted with
the rubber tree, Hevea brasiliensis. Growth has been found to be encouraging
where C. manan, C. caesius and C. trachycoleus were planted in suitable areas
with adequate light conditions at the ground.
The rattan project has been expanded to include other areas of research besides
taxonomy and silviculture. These are the production of high quality seeds and
seedlings, nursery techniques, establishment of seed stands, seed storage trials,
fertiliser regimes for plantings, processing and chemical preservation of canes.
Research into propagation of rattans by tissue culture is also in progress, and
this is being funded by the International Development and Research Centre
(IDRC), Ottawa.
Silvicultural trials are being expanded. At the same time, agencies such as
the Rubber Smallholders Development Agency (RISDA) and the Rubber
Research Institute (RRI) have shown interest in the trials where rattan is in223

terplanted with the rubber tree. This aspect of research is also to be expanded.
Two agencies are involved in manpower development in the rattan industry.
The Malaysian Handicraft Development Corporation has established centres
for the relevant training in manufacturing rattan furniture and handicrafts. The
activities of the Small-scale Industries Technology Resource Centre, a unit of
the Ministry of Trade and Industry, are geared towards facilitating the transfer
of technology to the small-scale industries in rattan and bamboo products.
Sabah
Rattan is now an important minor forest product of Sabah. Over the last few
years, there has been an increase in the number of companies in the state that
export both processed and unprocessed canes. At present, seven large businesses
and several small companies manufacture rattan furniture. The increase in demand for the raw material is resulting in a depletion of the resource. The Government of Sabah has therefore committed itself to the cultivation of rattans to
protect the industry.
Rattan taxonomy and cultivation
A botanical survey of Sabah rattans was carried out recently, and a taxonomic
account has been published (Dransfield, 1984).
Cultivation in the state is still in its infancy. Since 1977, the Sabah Forestry
Development Authority (SAFODA) has planted about 6,000 ha with Calamus
caesius (an indigenous species) and C. trachycoleus (endemic to Indonesian
Borneo). C. subinermis (also an indigenous species) and C. manan (from Peninsular Malaysia) have only been planted on a small scale in trial plots by the
Sabah Forest Department. Extensive areas, particularly along the flood prone
lower and middle reaches of the Kinabatangan River, are considered to be
suitable for further plantings of C. caesius and C. trachycoleus (Hepburn, 1979).
Growth of the cultivated species has been documented and the results are
summarised in Tables 3 and 4. Growth is noted to be extremely variable, and
probably could increase under more favourable conditions. Generally, seeds
of certain rattan species are not readily available for cultivation purposes.
Sarawak
Although rattan is quite heavily exploited in Sarawak, there is no record of production levels. The chief reason for this is that no royalty is collected by the
state on this forest product. Extraction of rattan is not included in forest management plans. In theory, a licence or a permit is required for the collection of
rattan in the permanent forest estate, for which a monthly fee of M$l.00 is
charged. No licence is required for the collection of rattan outside the permanent forest estate. In practice, collection of rattan has largely been carried out
without licence throughout Sarawak.
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C . caesius

D
3

4
about 4
3

about
6.1 x 3.3

6.1 x 3.3
6.7 x 6.7
4.6 x 4.6

(m)

spacing

measurement
(years)

loo

100
99
100

Planted

No.
lengths
(m)

0.3

4.3

0.6
11.7
2.0 - 13.8
0.7 - 5.0

stem

Range of

Strip
line

C. manan
C. manan
D. fissa

C. manan
C. manan

C. manan
C. caesius
Daemonorops fissa

Calamus caesius
C. subinermis
C. subinermis

planted

Species

P l a n t i n g spacing for a l l species was 6 . 7 m x 3 . 3 m .

441

Plot
No.
(years)

Age at
measurement

0.47 - 7.87
0.26 - 7.27
0 . 0 3 - 1.27
0.10 - 5.80
0.05 - 0.75

152
I I9

0.07 - 0.71
0.07 - 4.36
0.09 - 0.86

70
91
86
143
113
120

0.02 - 9.10
0.06 - 0.99
0.05 - 0.81

668
142

(m)

lengths

Range of
stem

2996

No.
planted

length

(m)

I .62

5.17
6.53
2.75

stem

Mean

4.05
0.32

3.17
2.02
I.17

0.29
1 .73
0.42

0.25
0.29

1.5

(m)

Mean
stem length

0.48
0.74
0.83
0.85
0.69

0.97
3.42
0.22

0.48
0.53
0.48

0.48
0.55

0.91

Coefficient of
varialion

0.54

0.46
0.39
0.36

of
variance

Coefficient

1 .52
1 .49

0.91
0.20

0.12
0.16
0.14

1.37

Standard
deviation

0.87

2.69
2.53
0.99

deviation

Standard

at the SAFODA plantation in Tanjong Batu/Tanjong Bulat, Sabah.

Table 4. Growth of various rattan species in the trial plots of the Sabah Forest Department.

C . trachycoleus
C . trachycoleus
C . caesius

Species

caesius

Planting

and C.

Age at

Calamus trachycoleus

A
B
C

Block

Table 3. Growth of

Distribution and uses of rattan
Information on the distribution and uses of the main rattan species has been
gathered by the Sarawak Forest Department. Table 5 summarises these data.

Export of rattan
Export earnings from rattan (Table 6) are insignificant compared to those from
timber products (Table 7). No information is available from Sarawak Forest
Department sources as to the identities of the species of rattans exported. Rattan from Sarawak is largely exported to Singapore but in 1983, Taiwan was
also an important market; lesser amounts are exported to Brunei, Hong Kong
and Peninsular Malaysia.
Research and development
Local names of rattans are confusing because the various races in the state usually have their own names for the different species. A taxonomic study was initiated in 1981 with a 3-month survey of rattans in Sarawak, towards the preparation of a taxonomic manual (Dransfield & Chai, in prep.).
As rattan is already being cultivated as a village crop in Sarawak, this could
form the basis for the development of a plantation industry (Dransfield, 1981).
Two indigenous species, Calamus caesius and C. optimus have been identified
(Dransfield, 1981) as being outstanding choices for cultivation. Techniques for
the cultivation of C. caesius already exist, whereas planting of C. optimus has
not been attempted even on a trial basis. The areas suggested as sites suitable
for planting these rattans are marginal land near villages and village orchards.
The exotic species, C. trachycoleus, intensively cultivated in Central Kalimantan, Indonesia, has also been recommended as outstanding material for
cultivation.
The first rattan silvicultural plot of the Sarawak Forest Department was
established in March 1982 within a plantation of Shorea splendida, an illipenut
species of dipterocarp. Establishment procedures for C. optimus in a 60 m x 80 m
plot on alluvial soil followed that of Manokaran (1976), using a spacing of
3.6 m x 3.6 m. Survival after 1 year was 97.3% but average height increment
was poor, being only 8.9 cm. The seedlings were destroyed after 2 years,
presumably by squirrels.
A second plot of C. optimus, 4.9 ha in area, was established in February
1983, incorporating fertiliser application. Information on survival and growth
are not available yet. The Sarawak Forest Department plans to establish trial
plots of C. trachycoleus, once planting stock is available.
The market aspects of the rattan trade in Sarawak require revitalising before
rattan cultivation could become an attractive proposition. In particular, processing techniques appear to be poor and will therefore, have to be upgraded
to increase the value of the canes.
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Distribution

batu

sega

Rotan

Rotan

Calamus
scipionum
Korthalsia
hispida

Rotan
semambu

Rotan
semut

Calamus
caesius

Calamus
javensis

(not clear)

air

Rotan

and

Scientific
name

Species

5.

Local
name

Table
of

rattan

in

Sarawak

Disturbed lowland forests;
1.5-1.8 cm diameter

Alluvial sites;
2.5 cm diameter

Disturbed lowland primary
forests; 0.8 cm diameter

Disturbed primary forests;
0.4-0.5 cm diameter

Alluvial soils;
size not recorded

Habitat
and size

uses

(based

unpublished

data

of

the

Kapit & Song Districts
(7th Division)

Bintulu, Balingian, Baram
& Lawas

Sampadi, Sabal (I st Division),
Bintulu, Balingian & Lawas

Baram District (4th Div.) &
Lawas (5th Div.)

Bintulu, Tatau & Balingian
Districts (4th Division)

Distribution

on

Forest

binding;

Binding, rafting, tying boats;
sold in bundles

Walking sticks, furniture, big baskets;
sold by weight

Baskets, furniture,
sold by weight

Selabit, baskets, fishtraps, binding;
sold in bundles (popular among the
lban people)

raftmaking

Department).

Mats, coarse baskets,
(in logging industry);
sold in pieces

uses

Sarawak

83,997

533.71

TOTAL

-

-

Split
rattan

83,997

533.71

Value
(M$)

Whole
rattan

Quantity
(ton)

1979

645.62

1.30

644.32

Quantity
(ton)

138,722

l,000

137,722

Value
(M$)

93,666

3,152

90,514

Value
(M$)

359.67

1.24

358.43

Quantity
(ton)

1,020,363,432.00
1,012,064,000.00
897,234,893.00
1,395,606,950.00

1979

1,410,706,263.00

Value (MS)

1980
1981
1982
1983

Value
(M$)

265,511

1,778

263,733

1982

Export value of all timber products in
Sarawak for the period 1979-1983 (source:
Sarawak Fbrest Dept. Annual Reports).

447.55

1.50

466.05

Quantity
(ton)

1981

Year

Table 7 .

1980

590.20

-

590.20

Quantity
(ton)

Value
(M$)

579,743

-

579,743

1983

Table 6. Export of rattan from Sarawak for the period 1979-1983 (source: Sarawak Forest Dept. Annual Reports).
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PHILIPPINES

Rattan is used to make a variety of products, the most important being furniture. Over the years and despite economic pressures, the cane furniture industry has enjoyed one of the healthiest growth among industries in the Philippines. It has increased by 22 times over a period of 10 years (1973-1982) with
an average annual growth of 47% (see Table 1). Rattan furniture has therefore
been classified as one of seven priority export products by the Ministry of Trade
and Industry.
Table

1. Export of furniture (excluding parts and fixtures) manufactured from forest
products, 1973-1982 (source: NCSO Monthly Bull. Nov. 1983, Special Feature
on Bamboo products, NEDA, the Philippines).
FOB value of the different types of furniture (US$)

Year

Wood

Rattan

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

625,225
1.225.561
683,903
996,875
1,593,389
1,429,212
2,097,952
3,605,738
2,763,217
3,481,954

1,787,588
2,839,255
2,832,793
5,241,770
11,426,119
14,762,900
28,502,139
40,675,494
44,741,212
38,997,379

Bun

401,295
505,591
985,819
2,668,830
6,973,427
8,849,057
14,017,745
23,178,242
28,878,577
18,180,784

Bamboo

5,009
6,563
21,386
49,861
126,138
195,155
318,918
961,271
610,081

Quimbo (1979) estimated that 70 species of rattan, belonging to 4 genera,
are found in the Philippines. The genera, in decreasing order of size, are
Based mainly on a report by Antonio A. Salita, Jr. of the Forest Products Research
and Development Institute, Los Banos, and partly on a report by E.S. Fernando of the
College of Forestry, University of the Philippines, Los Banos, Philippines.
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Calamus, Daemonorops, Korthalsia and Plectocomia, with 48, 1 4 , 6 and 2
species each. The 12 commercially important species are listed in Table 2.
Table 2. Commercially important species of the Philippines.
Scientific name

Common name

Habit

Calamus mindorensis
C. halconensis
C. microsphaerion
C. filispadix
C. reyesianus
C. ramulosus
C. ornatus var. philippinensis
C. merrillii
C. scipionum
C. caesius
Daemonorops mollis
D. pedicellaris

Linbutan
Kurakling
Pangnan-pangnan
Lokoan
Panlis
Limuran
Palasan
Malacca cane
Sika
Ditaan
Rogman

Solitary
Solitary
Solitary
Solitary
Clustering
Solitary
Clustering
Clustering
Clustering
Clustering
Clustering
Clustering

Supply situation and problems

Rattan supplies are entirely from natural forests. Indiscriminate issuance of
licenses before June 1980 led to uncontrolled cutting of canes. The Ministry
of Natural Resources (MNR) issued Administrative Order No. 5 on 13th June
1980 to rationalise the cutting, harvesting and transporting of rattan poles,
manufacturing of rattan products, and establishment of rattan plantations. Provisions of the order include the following: all movements of rattan raw materials
require a permit from the MNR; only duly accredited cooperatives or rattan
gatherers and rattan manufacturers and the National Development Company/National Cottage Industries Development Authority (NDC/NACIDA)
Raw Materials Corporation are allowed to operate in the concession areas; only
one permittee is allowed to operate in a given license area so that some control
is maintained on the amount of poles that are extracted from a particular area;
the total allowable cut for the area is also specified based on the capacity of
the license area to replenish the cut in a given rotation of 15 years.
The estimated rattan resources of the Philippines, as of January 1983, was
placed at about 4,976.006 million lineal meters (source: Bureau of Forest
Development, Ministry of Natural Resources). The annual allowable cut for
1983 was estimated to be 57.595 million lineal meters (Table 3). Tesoro (1983)
notes that rattan supply to the furniture manufacturers is, however, grossly inadequate and attributes the unfavourable situation to several reasons:
(i)

The rattan resource estimate of the MNR is the total stock aggregate of
all 70 species. As only 12 species are of commercial importance, the rattan supply available to the industry is very much lower;
232

Table 3. Annual allowable cut of rattans in the Philippines for the years 1982 and 1983
(source: Ministry of Natural Resources, the Philippines).

Number of
licensees

Allowable cut (lineal meters)
1982
1983

Processors

Luzon
Visayas
Mindanao

31
43
7

5,857,962
19,656,195
962,109

4,614,875
25,349,196
1,118,288

50
27

13,042,946
1 ,205,820

24,770,475
1,743,103

168

40,725,032

57.595.937

Cooperatives

Luzon and Visayas
Mindanao
TOTAL

(ii)

There is great demand for canes 3.2 cm in diameter and larger and only
2 of the 12 commercial species, C. merrillii and C. ornatus, produce canes
of this size. These 2 species are therefore overexploited;
(iii) Unfavourable weather and security conditions restrict or prevent exploitation in several areas;
(iv) Wastage due to difficulties in extraction;
(v) Reduced resource stock due to the effects of logging, slash-and-burn (shifting) cultivation and forest fires. The Bureau of Forest Development,
MNR, reported that from 1977 to 1981, the total area of forest destroyed
due to these activities was 269,399 ha.

The Philippines Government has acted to regulate cane supplies. The MNR
banned the export of raw rattan in 1980. Import from neighbouring countries
is allowed, and besides regulating rattan harvesting, the MNR grants certain
incentives for the development of rattan plantations.
There are no mature rattan plantations at the moment. Recently, the National
Development Corporation (NDC), through the National Rattan Corporation,
started a 5,000-ha rattan plantation in Bislig, Surigao as a joint venture with
the Paper Industries Corporation of the Philippines. The NDC is also negotiating
for the establishment of a 100-ha experimental plantation in Sab-A River Basin,
Leyte. Alenter Cane International and Norkis International, private enterprises
engaged in the rattan business, have also been reported to have recently ventured into establishment of rattan plantations to augment dwindling supplies.
The industrial situation

The rattan industry in the Philippines is essentially that of furniture manufacture. The volume of rattan used in other industries, such as handicraft, is very
little. The rattan industry is characterised by a proliferation of the cottage-type,
small- and medium-level establishments mostly of single proprietorships. Pro233
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4.

furniture

Chairs and other seats
Medical, dental, surgical, or veterinary furniture
Other furniture
Music stands

Furniture of other materials (mostly buri furnilure)

Chairs and other seats
Other furniture

Rattan furniture

Chairs and other seats
Other furniture

Bamboo

Chairs and other seats
Medical, dental, surgical or veterinary furniture
Filing cabinets designed to stand on the floor
Other furniture

Metal furniture

Chairs and other seats
Medical, dental, surgical or veterinary furniture
Filing cabinets
Ice boxes
Other furniture

Wood furniture

3,246

14,516

2.668.832
_~
---__.
346,740
-

5,241,770
5.241,770

6,973,427
238,704
22.756

l1,426,119
235,674
Il,190,445

49,861
4,503
45,358

-

21,386
21,386

3,246
-

1,485,lll

-

108,278

1,593,389

126,138
34,977
91,161

161
47,112

-

57,61510,341

8,849,057
1,394,092

14,762,900
1,133,241
13,629,659

-

1,429,212
121,060
88
1,308,064

FOB value (SUS)
1977
1978

14,516
-

996,875
108,616
888,259

1976

-

16,905,398
2,887,553
-

30,33 1,694
1,829,555
28,502,139

195,155
9,871
185,284

54,340
2,111
52,229

2,426,077
327,197
928
2,097,952

1979

26,969, I58
3,759,318
29,920
I.678

41,979,191
1,303,697
40,675,494

318,918
9,945
308,973

32,292

-

62,905
30,613

4,093,095
476,387
10.322
548
3,605,738

1980

Furniture exports of the Philippines categorised
as products for the years 1976-1980 (source: Philippine Standard Commodity
Research Dept., Central Bank of the Philippines).

Types of furniture exported

Table

Table 5. Projected export of furniture from the Philippines for the years 1981-1987
(source: Philippine Standard Commodity Classification Research Department,
Central Bank of the Philippines).
Export value (USS

million)

1981’

1982

1983

1984

1985

1986

19872

45.9
3.2
21.0
11.2
87.3

51.3
4.0
34.0
14.0
109.1

72.0
5.0
42.2
17.2
136.4

90.0
6.3
53.0
22.0
171.0

112.0
8.0
66.0
27.1
213.1

140.0
10.0
82.4
34.0
266.4

175.0
12.0
103.0
43.0
333.0

53.4
3.3
7.0
2.8
2.5
18.3
87.3

67.0
4.1
9.0
4.0
3.1
23.0

83.4
5.2
11.0
4.4
4.0
29.0

104.3
6.4
14.0
6.0
5.0
36.0

130.4
8.0
17.0
7.0
6.1
45.0

163.0
10.0
21.2
9.0
8.0
56.0

204.0
13.0
26.0
11.0
10.0
69.0
333.0

(By product category)

Rattan furniture
Wood furniture
Buri furniture
Other categories
Total
(By market)

United States
Japan
Australia
Germany
Sweden
Other countries
Total

‘Actual export figure for 1981.
‘Projection based on a 25% annual increase except for “other (furniture) categories” aggregately
based on a 23% annual increase.

duction varies from the use of simple hand tools in backyard businesses to the
use of sophisticated machineries in some big enterprises. Workforce varies, with
l-20 persons in the cottage-type business, 20-250 persons in the small-scale
business, and 250 to as many as 1000 in the medium-scale business (Casin, 1984).
Rattan furniture manufacture is concentrated in the three urban centres of Metro
Manila, Angeles City and Cebu. Cebu is considered the centre of the industry.
A total of about 140 medium-sized businesses are found in these three production centres. Most of the cottage-type and small-scale enterprises are scattered
in the rural areas where the raw material is easily available.
The medium-scale businesses are generally export-oriented. The cottage-type
and small-scale industries cater mostly to the domestic market, and also enter
into subcontracts to meet export requirements of the bigger enterprises.
The bulk of the rattan furniture produced is exported. Export is under the
3 categories of components/accessories, knockdowns, and finished/assembled.
The quantity and value of cane furniture export for the years 1976-1980 are
shown in Table 4. Based on a yearly growth of 2 5 % , the volume of rattan furniture manufacture is expected to increase as projected in Table 5.
The manufacture of finished products is being encouraged. Permits and
licenses for rattan extraction are issued to specific manufacturers and
cooperatives so that they will have their own raw material resource. Export and
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unauthorised trading of unprocessed canes are banned, except in special cases,
so that cane price is kept under control. The Philippine International Trading
Corporation (PITC) is the sole authorised exporter of rattan poles. The
NDC/NACIDA Raw Materials Corporation is the supplier. The Philippine
Government has allowed exemption from the export ban on rattan poles as a
condition for the lifting of the 16% ad valorem import tax imposed by the U.S.
Government on all Philippine rattan furniture. About 80,000 poles are exported
annually to the U.S.A. under the Philippine-U.S.A. agreement on rattan pole
export and this number increases by 10% annually.
The prices of rattan poles imported from Indonesia by the NDC/NACIDA
Raw Materials Corporation were higher by 30% to 200% of the cost of the
local “Palasan” cane. The 3.2 cm-diameter poles of “Manau” and the cheaper
“Batang” canes had a landed cost of 30 (US$2.15) and 18 (US$l.3) per
pole respectively.
It is considered that the local rattan furniture industry has yet to fulfil its
full potential. A special furniture strategy group, chaired by the Ministry of
Trade and Industry (MTI), has been formed to delineate the problem areas,
recommend solutions and draw up an effective programme to improve rattan
furniture exports. The Chamber of Furniture Industry of the Philippines serves
as a forum for constant dialogue between the industry, the research sector and
the regulatory agencies of the government. Problem areas identified from such
dialogues receive attention from government research and regulatory sectors.
The NACIDA maintains a programme of manpower development to train
interested workers in rattan craftsmanship. It also maintains regional training,
facilities so that benefits are spread over a wide area.
The industry presently employs about 10,000 workers with an annual payroll
exceeding 40 million. Capital investments in the form of machineries, plant
30 million with an annual increase
and equipment is estimated to be over
of 12%.
Preservation of quality

The problem of raw material storage is basic to the cottage-type and small-scale
businesses. Most of the businesses at these levels do not have adequate storage
facilities owing to a lack of capital. Rattan poles are stacked in the open and
hence become infested with fungi.
The lack of appropriate tools for scraping, sizing and sanding, and techniques
in bending and jointing is a common problem of the cottage-type and smallscale businesses. This problem is also due to a lack of finance. The grading
standards for poles introduced in 1948 is no longer responsive to the present
requirements of supply and utilisation. Manufacturers use different make-shift
grading standards in controlling the quality of raw materials.
There is insufficient information on the efficacy of chemical treatment in controlling the staining of fresh poles. Information is also limited on other technologies such as kiln-drying for preserving cane quality. Finishes, especially for
export-oriented products, are imported materials, and the prices of these
materials have escalated. This dictates a need for production of finishing
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materials of a good quality out of locally available materials to reduce
dependence on costly imports.
Generally, skills and technical know-how vary according to the levels required
for different end products. The levels of craftsmanship and techniques of the
urban domestic producers are medium to high and caters to the middle-income
and more affluent segments of the community. At the rural levels, the quality
of products is wanting because of inferior skills and techniques. Export producers have the highest level of craftsmanship.
Large-scale and rural enterprises compared
Practices adapted by big manufacturers concerning the maintenance of quality
for raw materials and manufactured goods differ from that of the rural
businesses. Big manufacturers have better equipment and facilities for storage
and preservation of raw materials, and maintain well-built and adequate sheds
to store and protect the raw material. They can also afford facilities to dry their
raw material. On the other hand, the rural entrepreneur, having limited capital,
can only dry his products under the sun.
The rural industry uses home-made tools and simple gadgets for manufacturing whereas large-scale manufacturers employ sophisticated equipment and
techniques. For instance, rural folks scrape poles with knives or even broken
glass and use posts as jigs for bending; the bent member is tied in place, then
dried under the sun to set. The big factories use mechanical scrapers and sanders,
and use steam and jigs for bending cane.
The big businesses use imported finishing materials and apply scientific finishing
schedules and application techniques for quality finishes. The rural processor,
on the other hand, uses local resin dissolved in locally available solvents; finishes
from these local materials are brittle and non-durable. Urban processors use
glue, dowels, screws and imported knockdown connectors or fasteners, in the
case of knock-down products. The main-stays of the rural industry for jointing is the nail and tying with split rattan.
These disparities arise from differences in orientation of the two sectors of
the industry. The bigger businesses are oriented to the export markets which
demand higher quality goods. As the bigger businesses are equipped with better skills, facilities and techniques, as well as being mechanised, they are in a
position to meet the exacting quality requirements. The rural setting is entirely
different; the processors cater largely to the local market where quality requirements are not high. As such, production is low and dictated by seasonal
demands. Also, capital investment is minimum since production demands can
be satisfied with the barest minimum of tooling and facilities.
Research and development
Current research in the Philippines on rattan production and utilisation addresses
the basic problems which beset the Philippine rattan industry and trade. Agencies taking the lead in research are the Forest Research Institute (FORI), Forest
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Products Research and Development Institute (FPRDI) and the University of
the Philippines at Los Banos - College of Forestry (UPLB-CF). The research
components are survey, inventory and taxonomic studies, conducted by FORI;
plantation establishment, by FORI and UPLB-CF; and studies on rattan utilization by FPRDI.
Rattan research began in the 192Os, and was mainly on the effect and control of stain fungi. It was an era of a different scenario, as rattan supply was
then abundant and the industry had yet to flourish.
The prospects for establishing rattan plantations was recognised as early as
1940, when investigations were carried out on the use of wildings as planting
stock. At the industry level, grading standards for unsplit rattan were established
by the government. In the early 1950s, several studies were carried out on the
effect and control of stain fungi on rattan canes. Until the 1970s, however, all
these investigations were conducted by individual researchers, with little or no
impact on the industry. In the 1970s research on planting stock production,
nursery practices, and outplanting techniques for a few species was initiated.
The Forest Research Institute began silvicultural trials in 1977 and presently
manages five- to one-year-old plots in Pagbilao, Quezon. Other research activities during this period were investigations into stain fungi and rattan drying
using natural and artificial techniques. The latter activity culminated in the
development, by Casin (1979), of a furnace-type rattan dryer with a capacity
of 500 poles.
Integrated research on rattans was started in 1982 with the International
Development and Research Centre (IDRC), Ottawa providing the funding. The
research agencies involved with the programme are FPRDI, FORI, and the
UPLB-CF. Research activities under this programme are as follows:
(1)
(2)
(3)

Taxonomy of Philippine rattans - Determination of the most appropriate
sampling method for the inventory of rattan (FORI).
Plantation establishment - Establishment of gene bank (FORI); vegetative
propagation of selected commercial strains of rattan (UPLB-CF).
Utilization - Formulation of grading standards for rattan (FPRDI);
design and development of portable demountable pole dryers (FPRDI);
design, construction and evaluation of a simple scraping machine (FPRDI);
studies on the properties of unexploited rattan species (FPRDI).

Other than the studies that are funded by IDRC, several studies on rattans
have either been completed or are in progress. These are priority areas as set
out by the Philippine Council for Agriculture and Resources Research and
Development (PCARRD) and include the following areas: resource inventory;
harvesting; regeneration; species/varietal improvements; food and energy alternatives; physical, anatomical and chemical properties; protection; seasoning and
preservation; product and process development; economics and marketing;
sociology/extension.
Improved facilities and techniques would enable the cottage-type and smallscale businesses to become export-oriented. Financial assistance should be extended to enable these small businesses to expand. Processing techniques such
as mechanized scraping, sizing and sanding, and artificial drying (kiln-drying)
should be introduced. Workers must undergo training for the level of skills
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demanded. Low-cost machines of local fabrication should be made available.
Small-capacity dryers designed specifically for their level of operation must be
devised,
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COUNTRY

REPORT

THAILAND
There are about 50 species of rattans in Thailand, in 6 genera, viz., Calamus (the
largest genus), Daemonorops, Korthalsia, Plectocomia, Plectocomiopsis and
Myriafepis. Rattans are found mainly in southern Thailand, where more than
40 species have been reported growing mostly in moist evergreen forests from
the plains to mountain tops.
The common rattan species in Thailand include Calamus longisetus, C. erectus, C. peregrinus (all three commercially valauble species), Daemonorops
angustifolia and Korthalsia laciniosa. C. caesius, C. manan and an unidentified
C. sp. (Wai Nam Phing) are the most important species that are in scarce supply
because of overexploitation and conversion of the natural forest habitats into
agricultural areas.
Locally, rattan canes are used in many ways, and the industry is labour intensive. Export is solely of furniture and this brings in much needed revenue
to the country. In 1982, the total export value of rattan furniture amounted
to 297.4 million.
The Thai rattan industry
Thailand exported rattan canes till 1978, after which only the export of rattan
furniture was allowed. Canes are also imported and imports have been increasing over the years (Table 1). Besides being exported, rattan furniture is also
imported, and both exports and imports have been increasing over the years
(Table 2). Export is to Europe, Canada, the United States of America and Japan.
Four companies, Hawaii Thai Export Co. Ltd., Siam Rattan Works Co. Ltd.,
Thai Western Handicraft Co. Ltd. and Home Craft Co. Ltd., have been granted
investment promoting certificates by the Government. The Government allows
these companies to enjoy certain trade benefits but restricts them from selling
their products within the country. The largest company, Hawaii Thai Export,
employs about 500 workers daily and produces about 80,000 pieces of products
(mainly furniture, trays, baskets and small items) worth $40 million. The other
companies employ about 100-200 workers each. Cottage industries employ only
Based on a report presented by I. Vongkaluang
University, Bangkok, Thailand.
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of the Faculty of Forestry, Kasetsart

Table

1. Import and export of rattan cane for the period 1977-1982 (source: Customs
Dept., Ministry of Finance).
Import

Year

Weight (kg)

1977
1978
1979
1980

219,000
263,922
348,552
411,039

1981
1982

841,108
3,163,708

Table

Export
Value (Baht)

Weight (kg)

Value (Baht)

1,781,600
2.350.673
6,816,777
10,222,663

424,700
244,235
-

632,800
704,950
-

17.608.861
29,123,296

-

-

2. Import and export of rattan furniture for the period 1977-1982 (source: Customs
Dept., Ministry of Finance).
Import

Year

Weight (kg)

1977
1978
1979

1,651
2,736
3,101

1980
1981
1982

5,254
7,289
19,994

Export
Value (Baht)
1,812,028
1,678,444
2,974,686
6.939.849
11,251,808
13,959,945

Weight (kg)
79,748

Value (Baht)

196,652
370,750

23,303,397
51,170,017
86,758,598

529,016
969,287
869,060

160,607,326
272,482,409
297,422,739

2-10 persons each. Workers are paid daily wages ranging from
66-300, depending on the degree of skill and the responsibilities involved. Machinery is used
only by the large companies.
The rattan canes used in the industry come from the Chumpom, Ranong,
Pang-Nga and Narathiwat areas. A total of about 12,000 and 10,000,000 local
canes are used annually by the cottage industries and the large manufacturing
factories respectively. Hawaii Thai Export uses about 30,000 canes (each 4.5 m
long) daily.
Rattan cultivation

The Royal Forest Department has planted rattans (mainly Calamus
a trial basis at five different sites, as follows:
(i)

cuesius) on

I-sa-tia national forest, Amphoe Rangae, Narathiwat, over an area of
199 ha; planted in 1968.
(ii) Sukirin, Narathiwat, over an area of 166 ha; planted in 1980.
(iii) Amphoe Muang, Ranong, over an area of 16 ha; planted in 1979.
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(iv)
(v)

Amphoe Muang, Surathani, over an area of 16 ha; planted in 1979.
Amphoe Thasae, Chumporn, over an area of 16 ha; planted in 1979.

The spacing used for all these trials was 4 m x 4 m. Results of the trials are
yet to be published. As there is private sector interest in rattan cultivation, the
Royal Forest Department established a working group in 1983, charged with
the responsibility of expanding the planting of rattans in Thailand.
Research and development

There is little published material on rattan research in Thailand. Organised rattan research in Thailand has only just begun. The International Development
and Research Centre (IDRC), Canada, is presently funding studies on seed germination, silviculture, morphology and cane properties of selected rattan species
in Thailand. The project was initiated in 1982.
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RECOMMENDATIONS OF
THE SEMINAR

RECOMMENDATIONS OF THE SEMINAR

STRATEGIES FOR DEVELOPMENT
This meeting, attended by 125 representatives of nine countries in the AsiaPacific region, urges governments of the region to take steps to promote the
following strategies for development of the rattan industry and trade.
(1) There is need for conserving the existing resources of rattan and in this respect
special attention should be given to:
(i) Control of exploitation;
(ii) Promotion of lesser known canes;
(iii) Establishment of gene banks and seed orchards;
(iv) Strict protection of rattans in nature reserves; and
(v) Promotion‘of correct, efficient and improved utilization of rattan.
(2) There is an urgent need for research on many aspects of rattan such as
resources, process and product improvement and market research. There should
be a concerted effort in these fields of research. The meeting therefore strongly
recommends that a network of research activities be established with the cooperation of governments in the region. This network should provide facilities for
direct contact between research workers in different disciplines. The network
should also provide facilities for, among other things, transfer of technologies,
particularly those which are cheap and efficient. Meanwhile, efforts should be
made to formalize the establishment of the network through a committee of
scientific workers.
(3) Grading rules should be formulated and standardized among the various
countries.
(4) In view of the potential for marketing rattan products, more research is required on product development. It is also recommended that workshops on
design and technical improvement be organized by bodies such as Technonet
Asia.
(5) In view of the fact that the rattan industry and trade is a multimillion dollar
industry, there is a great need for economic studies including cost studies to
find ways of maximizing benefits to be derived from the industry by the producer countries and their people.
(6) In view of the fact that the rattan industry has a special importance in rural
communities, urgent attention should be given to socio-economic studies of the
impact of rattan on rural communities in the region.
(7) In order to facilitate market and economic studies, efforts at recording and
the dissemination of statistical and other relevant information on the rattan
industry and trade should be improved. Assistance should be sought from
recognized international agencies to help standardize data collection in the industry and trade.
(8) In view of the importance of rattan to the rural communities, both secondary and tertiary manufacture of rattan should be promoted to assist these communities to produce more value-added products.
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