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OPENINGREPORT

by

Mr. Chatchai Ratanophat

Director General, Royal Forest Department

Dr. PIOc4i^rosqp Suroswodi, PermoneniSecretoiy of Ministry of
Not"101Reso"Ices gridEnvironment,

On behalf of the Organizing Committee of the National Conference on
Sustainable Development of Bamboo Resource, I would like to express my
sincere thanks for your kindness to preside over the official opening of the
National Conference on Sustainable Development of Bamboo Resource

Bamboo is a non-wood forest product naturally occurs in Asia, Central and
South America, and Africa. It is one of the important commercial plants
with a significant role in terms of employment opportunity and income
generation of the rural people. There has been a long history and culture of
extensive utilization of bamboo such as shoots for food; CUIms for
construction, fuel, handicrafts, furniture, utensil, paper, cloth, and musical
instruments; leaves for wrapping. However, utilization of bamboo in
Thailand has not yet been advanced due to the lack of knowledge on
management, cultivation, wood preservation, gregarious flowering, efficient
processing, and value-added of bamboo products. The Royal Forest
Department has strongly recognized the importance of bamboo industry
development by launching the project on Promotion of the Utilization of
Bamboo from Sustainable Sources in Thailand. The Project lasts from
October 2000 to March 2004 with financial support from the International
Tropical Timber Organization (ITTO)

As the Project is at its final stage, the Royal Forest Department organizes
this national conference as a venue for brain-storming among bamboo
experts, scientists, academics, government officials, farmers, entrepreneurs,
and individuals who are interested in bamboo cultivation, management, and
utilization. It is expected that the participants will have an opportunity to
eXchange their knowledge and experience and find out appropriate directions
of sustainable development of bamboo resource. Apart from technical
sessions, the Conference includes also a video presentation about the project
activities, exhibitions, and excursion. The organizing committee have
received an active cooperation from Chiangmai University, Rajabhat

\
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University, Department of Industrial Promotion, Chiangmai Zoo, Queen
Sinkit Botanical Garden, the Royal Project, entrepreneurs, and community
leaders. The objectives of this conference are I) to promote and transfer the
knowledge and technology of sustainable management and utilization of
bamboo, 2) to arrange a venue for brain-storming among participants in
order to draw recommendations for bamboo industry development in both
public and private sectors, and 3) to activate. industrial groups and rural
communities for continuous promotion and development of bamboo
industries. There are 200 participants including administrators, scientists,
entrepreneurs, farmers, and community leaders. The final day of the
conference will be devoted to group discussion on 3 important issues : I)
cultivation, management, and promotion; 2) utilization technology and'
marketing; and 3)laws and regulations

May I now request your honor, Mr. Penmanent Secretary, to officially open
the National Conference on Sustainable Development of Bamboo Resource.

2 Proceed^^gs 91the Notional Corelere"ce on
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OPENING ADDRESS

by

Dr. PIOdprasop Suraswadi

Permanent Secretary, Ministry of Natural Resources and Environment

ChQirman of the Organizing Commitiee, ITTO Representative,
Reso"Ice Persons, Disiing"ishedPoriicjponts, LodiescindGenilemen,

his my great honor and pleasure to preside over the National Conference on
Sustainable Development of Bamboo Resource in Thailand. First of all, I
would like to thank the Royal Forest Department, the International Tropical
Timber Organization (ITTO), members of the Organizing Committee and
stafffor their tireless efforts devoted to organizing this important meeting

Bamboo is an economic plant species commonly known in Asia as one of
the commodities firmly linked with the way of life and culture of the rural
people for a long time. Every part of bamboo can be used. It is called a
miracle plant due to its very fast growing and being cultivated only once for
a long-term use. Bamboo plays an important role in rural employment and
Income generation

I am glad to hear that this Conference is arranged as a venue for
brainstorming. The eXchange of knowledge and experience among all
participants during these three days of the meeting will lead to solve the
problems and alleviate the obstacles of bamboo industry development. I
assume that the suggestion on appropriate practices for cultivation,
management, efficient and value-added utilization of bamboo will be one of
the important outputs from this gathering. I would like to encourage all of
you to discuss about the problems and limitation of laws and regulations
relating to bamboo and suggest how to eliminate these barriers. I am
absolutely sure the outcomes of this conference will be very useful to future
development of bamboo resource, as well as to economic and social
development of Thailand as a whole

May Itske opportunity to express my sincere thanks for your participation
I wish you all a good health and a safe and sound journey back home after
the Grid of this meeting

I now declare the National Conference on Sustainable Development of
Bamboo Resource miniailand open

I

Proceed^^gs of the National Corelere"ce on
S"stomableDeve!opme"tqfBombooReso"rees

3



OPENING REMARKS

by

Dr. Hwan Ok Ma

Projects Manager
International Tropical Timber Organization (ITTO)

Dr. PIO4prosop Suroswodi', Permonei?t Secretary of Ministry of NomrQl
Resot, roes andEnvironment, Mr. ChQtchai RQtonophQt, Director Generol of
the Royal Forest Department, Mr. Potroq/' PI, rip"gdee, Director, Forest
Economic ond Forest Products ReseQrch Office, Mrs. Wonido Subansenee,
Project LeQder 101 ITTO Bomboo Project, Disti'rigt, ished Gifests,
Participants, Ladies andGentlemen,

his indeed a great honor and pleasure for me to address you on the occasion
of the opening ceremony of the National Conference on Bamboo 2004
Sustainable Development of Bamboo Resource in Thailand

First of all, on behalfof Dr. Sobral Manoel Filho, the Executive Director of
the International Tropical Timber Organization, I would like to welcome all
of you to the Conference and extend to you ITTO's best wishes for its

I would also like to thank the Royal Forest Department for its
excellent efforts in organizing this Conft3rence. It is a pleasure to be in
Chiangmai, where ITTO had a great session of the International Tropical
Timber Council in 1999, with the cooperation of the Royal Forest
Department, particularly Dr. PIOdprasop Suraswadi

InO is an inter-governmental organization which promotes-sustainable
development through the conservation, management and use of tropical
forests. It has 58 members, which collectively represent about 859'0 of the
world's tropical forests and 90% of the global tropical timber trade. ITTO is
dedicated to making a difference in the sustainable development of tropical
forests

success

As you know, natural forests in many tropical countries are degrading
rapidly in terms of quantity, quality and biodiversity. In the meantime, local
communities are more dependent on the benefits from the forests for their
living. However, in general, the current policy on forest management is not
sufficient to accommodate the demand of local communities. As a result,
there is a limited progress in sustainable forest management in many tropical
countries. It would therefore be important to Ginpower villagers living
around the forest to guarantee the effective implementation of sustainable
forest management. I believe that introduction of income generation

4 Proceed, 'rigs of the NationQICoof'eye"ce on
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activities such as introduction of bamboo would be one form of Ginpowering
villagers on economic aspects and at the same time improving the efficiency
offorest management

Of allthe tropical non-timber forest products, bamboo is probably the most
\\. cll-known and potential species. According to all article in Asian Timber
(Janiiar}/Fobruary 2004), it is noted that bamboo has some 1,300 species
distributed among tropical, subtropical and mild temperate zones, covering a
total area of over 25 million hectares. One of the world's most interesting
plant groups, bamboo is emerging as an exciting new economic opportunity
for Asia's forest industry. Improved processing technologies, especially in
terms of greater durability and better finish, have resulted in greater diversity
and improved quality of bamboo products. In many tropical timber
consuming countries like the United States, EC and Japan, various bamboo
products are being introduced. Bamboo flooring, for example, has been
promoted in a remarkable way by China

In this regard, I believe that the benefits from the promotion of bamboo
would be vital to efforts at creating greater value for tropical forests. These
benefits can be utilized to strengthen forest management and support overall
economic development efforts. . This will in turn provide the basis for a
continuous flow of forest products and services, essential for the
conservation and sustainable use of tropical forests

This National Conference will focus on crucial elements for the further

development of the bamboo sector in Thailand, including plantations,
I wish tomanagement, production technology, markets and trade

congratulate the organizers of this Conference for assembling many
distinguished experts to deliver papers on important issues and for greater
participation of all stakeholders. This gathering of bamboo experts in the
country is certain to generate productive discussions towards further
development of the Thai bamboo sector

I bclieve you will all be making important-contributions to this Conference
so that appropriate recommendations and action plans for each of the key
stakeholders can be formulated in support of the development of the bamboo
sector in the 21 century. In particular, it would be worthwhile if the
Conference could identify opportunities and constraints tilthe establishment
of bamboo plantationsthrough greater participation of the private sector

Future research and development work to facilitate the efficient and
diversified utilization of bamboo in value-added niche markets as well as

marketing for bamboo products would be another important issue to be
discussed in the Conference

Proceedings @1the National Goofere"ce on
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Yesterday, I was pleased to visit Pa Bong Loung Village, who is a winner of
bamboo candles product under the One Tarnbon One Product (OTOP)
program campaigned by the Government of Thailand. I hope more
opportunities in promoting various bamboo products will be identified in
other Tarnbons in line with this OTOP program after this Conference

Itrustthatthis Conference will examine allrelevant issues on the promotion
of bamboo in Thailand and identify practical recommendations for future
development of the Thai bamboo sector in a sprit of solidarity guided by
ITTO's mandate to promote the conservation and utilization of tropical
forest resources

Ladies and gentlemen, may I once again wish you a successful Conference

Thank you for your attention

6 Proceed, 'rigs 91the National Conference on
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ATTRACTIVENESSOFBAMBOOAND

LOCALKNOWLEDGEFORDEVELOPMENTOF
BAMBOOPRODUCTS

Phuthorn Bh"madhon

Rajabhat Thepsatri University, Lopburi

I. BambooAttractiveness

Bamboo is an attractive plant due to the following reasons

I) Bamboo has the characteristics of art. It is a plant species that
strongly inspires the artists for their emotion and passion of arts, particularly
Chinese painting. Bamboo grows in clump with willowy crown of slender
stem or CUIm. There are different colors of bamboo CUIms, e. g. green, black,
yellow, golden, ivory. Every part of bamboo is so beautiful to represent an
artistic product of the nature

2) Bamboo normally grows around dwelling area creating pure
and peaceful emotion and aimosphere

3) The sound of bamboo crown and CUIm movement representsthe
sound of nature and inspiration of artists to symbolize the rural life
principles of nature, faith, and sincerity. The sound of bamboo musical
instruments gently disperses in the air such as flute, pipe, and xylophone
creating a finer and more solitude impression than that of musical
instruments from metal and wooden materials

4) Bamboo products like bamboo houses represent beautiful arts
and handicrafts of specific characteristics of bamboo. The SIats and slivers
from the skin of bamboo CUIms are smooth and shiny making the wattles of
the house look more glamour with bamboo identity. Very fine arts and skills
makethe products become more valuable

5) Bamboo is a plant for four basic needs of life, i. e. , shelter
(bamboo housing), food (shoot), clothing (rayon), and medicine. A number
of tools and utensils for daily uses from birth to death are made of bamboos

2. Local Knowledge of Bamboo Utilization

People in Thailand have known the uses of bamboo since pre-
historic period, i. e. , more than 3,000 years a. go. Some types of pottery with
the pattern of bamboo weaving on the surface have been found at Ban
Chiang archaeological site in Udon Thani province and at Ban Chaimongkol

Proceedings of the Notional Codere"ce on
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archaeological site in Nathon Sawan province. The items found from the
excavation of Ban. Nong Chaesao archaeological site in Ratchaburi province
have been proved to be as old as 3,000 years. Archaeologists also found the
trace of human housing made of bamboo. Human skeleton wrapped with
bamboo mat was found at Khao Phuka archeological site in Lopburi
province

There is an evidence that different items from stones and bones

during pre-historic period\\, ere made using bamboo as main instrument
The people chinng that period lised bamboo sticks or bamboo CUIms with
fine sal\d as a medium in sizing the stones and the bones into items of
different shapes such as rings. Since then people have accumulated their
experience and local knowledge on numerous ways of bamboo utilization, to
be mentioned in this context is bamboo housing. The local knowledge on
bamboo housing has two prominent characters : bamboo-wattle house and
floating house or boathouse

2.1 BQmbooHo"se

Bamboo wall or partition is the main part of bamboo house. There
are fourtypes of bamboo-walled house

I) The wall prepared from bamboo CUIms of particular length,
chopped longitudinalIy and spread as a plate of required width

2) The wall prepared from bamboo mat of woven large-sized
bamboo SIats. This type of bamboo-walled house is commonly found in
southern Thailand, particularly the house in Muslim community

3) The wattle prepared from bamboo splits put on the horizontal
wallskeletons

4) The partition prepared from bamboo CUIms of particular length
arranged vertically and horizontally with liners of young nipa palm leaves

Bamboo and wooden houses with bamboo walls have good
ventilation, the residents being more comfortable compared to those of other
materials. Bamboo walls are cheap and easy to prepare. They may be used
as an interior decoration that represents typical characteristics of Thai
culture, agricultural society, and simple life style

2.2 Floating House orBootho"se

Floating house or boathouse is an innovation by the people living
along the rivers in flood plain areas of central Thailand. With intricate river
and canal systems, boats are important mode of transportation and floating
houses become the typical residences of these people. Bamboo is the most

10 Proceed, hgs 91theNanbn@Iconerence on
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suitable material for floating house due to its lightweight and availability
The house is built on the bamboo raft

2.3 BambooBOQt

Bamboo boatissimply made from woven bamboo SIats and coated
with the resin of Dipterocarpt, s atoms. The boat is normally big enough to
accommodate 2-3 people for short-distance transport. Bamboo boatis cheap
and easy to build. Thus, it is called the "Poor Man Boat. "

Bamboo boats are 'found in Sri Prachant district of Suphanburi
province and in Pat Phanang district ofNakhon Sri Thanrimarat. Nowadays,
there is almost no existence of bamboo boats in Thailand, only to be told by
the old generations. However, bamboo boats are still commonly found in
Danang province of Vietnam. There are two types of bamboo boat in
Vietnam : a long boat with small ends and a round one or a basket boat

In conclusion, people in Thailand have known how to utilize
bamboo since pre-historic period. Bamboos are used for making a number
of household items and housing. There are different types of bamboo wall
or partition, each of which represents Thai characteristics. Floating house is
an excellent constructive knowledge of local people in flood plain areas of
central Thailand. Floating house and bamboo boat are an important
evidence to represent Thai culture and local knowledge of the society with
typical happy life style in hamiony with the environment off100d plain areas
of central Thailand

Proceed^^gs 91the Notional Conference on
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BAMBOO:ANEWALTERNATIVEli'ORFARMERS

Samniang Sriwichai

Bamboo farmer, Chiangdao District, Chiangmai

Bamboo cultivation should be taken place during middle May and
late June. The most appropriate spacing is 5x5 meters. Rhizome cuttings
are more suitable planting stock. Prior to planting, the cuttings (rhizome or
branch) should be soaked in mud solution (mixture of water, mud and few
tablets of insect repellent to avoid termites and insects). Planting is done in
the same manner as planting of other tree crops. Watering is not necessary
during rainy season, otherwise watering every 3 days is needed. Following
are suggested practices for bamboo plantation management

I) During first year, there should be regular weeding and cleaning
of plantation to allow bamboo plants to grow more quickly. When bamboo
plants are 1-2 years old, trimming of CUIm tip to be clump of 1-2 meters high
is suggcsted. Plantation establishment costs range from 3,000 to 5,000 Baht
per rai depending upon site conditions

2) Shoot harvesting should be scheduled aiming to avoid the peak
of production period during which the price may drop due to excessive
amount of shoots in the market

Bamboo cultivation is not only advantageous to farmers as an
Income generation but also to environment. Bamboo helps improve soil
fertility, reduce soil erosion, create cleaner air and lower air temperature. In
conclusion, farmers will get more than bamboo when cultivating bamboo

Proceed^^gs of the National Corrierence on
Sustainable Development of BambooReso"rees
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Sophon D"innui

Director-General, The Zoological Park Organization
under the Royal Partonage ofH. M. the King

BAMBOOANDTHEPANDAS

The Giant Panda (Aimropod? melono/e"cQ) looks in general like a
bear. Its body is characterized by larger head, short snout, and white fur of
the whole body with black fur at the ears, shoulders and legs and around the
eyes. The giant panda is a mammal of a bear family and a separate species,
but closely similar to sun bear, lesser panda, and raccoon. It does not like to
stay immobile, but rather being playful, climbing the trees or finding some
thing to eat, and staying awake 12-15 hours per day

The pandas are isolated animal, except during mating season in
spring. Male and female pandas begin to mate when they are 4-5 years old,
and the female will have 110-150 days pregnancy. The pair will take care of
their young panda. The newly born cub is about 6 inches long and weights
about 3-4 ounces, or 1190 of its mother's weight, with pink skin and white
hair. The eyes are closed for about a month, after that the cub will grow
rather quickly, i. e. , 2.5 kg per month, and becomes an adult with full growth
of 60-160 kg

The Government of the People's Republic of China senttwo pandas
arthe Ambassador of Good Will to Thailand. Following arc some details of
the ambassador pandas

Feino/epondoMoleponda
Lin HUIXuang XuangChinese name
TeweeTewanThainame
Kham EUiKham A1Local Thai name

28 September 20016 August 2000Born

Xuang Xuang and Lin Hui arrived in Chiangmaion 12 October 2003
and stay at their new residence in Chiangmai Zoo

Bamboo is the main diet and the most important to panda's life, i. e. ,
99% ofthc diet is bamboo. In 1975, 150 giant pandas died when there was a
mass dcath of bamboo due to gregarious flowering. Fortunately, the Chinese
government and World Wildlife Fund made an efficient preparation and
saved the panda's lives when the mass death of bamboo recurred in 1983

Before Xuang Xuang and Lin Hui arrived in Thailand, the Chiangn^i
Zoo and Zoo Organization of Thailand set a team to search for species and

16 PIOceedrngs of the National Collarence on
Sws!dingble Developme, ,! of BambooReso"Fees
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sources of bamboo for food of thesetwo pandas. Following are some species of
Chinese bamboo growing at the Royal Allg Khang Agricultural Station

Squared bamboo Chimonobomb"so quadrangularis
Makinoibamboo Phyl/OSIachys inokinoi
Jade bamboo Bombuso oldhomii

Haired bamboo Phy//OSIQchyspubescens
Soides bamboo Phy//oslochys bomb"soides
Litho bamboo Phyl/OSIachys 11thophi/o
Black bamboo Phy/!oslochys ni'gro

These bamboos are of monopodialtype, except Barnbz, so oldhQmii,
with small CUIms and smallleaves. The pandas prefer to eatthe leaves of
these bamboos. The pandas can manage well with local Thai bamboos and
there is a tendency that they prefer Thai bamboos to the Chinese ones
Following are Thai bamboos forthe panda's diet

PaiTong DendrocQ/Qin"s OSper
PaiSang Kham Barnb"so vulgons
PaiRuak Thyrsosiachys SIomensis
Pai Rauk Darn ThyrsostQchys olive11
Pal Bong Yai Dendrocolom"s blondisii

The pandas eat Thai bamboos differently from the Chinese ones, I'e. ,
by taking off the CUIm skin with their teeth before eating. The pandas have
the habit of eating one bamboo species as a main diet with I-3 species as
supplement for some time before shifting to other species. The zoo curator
must observe closely in order to provide the pandas with new species
Following are the results from observation on the main and supplementary
diets of the pandas at ChiangmaiZoo

12 Oct. -11 Nov. 2003 Main diet Pai Tong
Supplement Phy//OStachys nthophia

Phy//oslochys makinoi
Pal Tong
PaiSang Kham

Phyllostochys Illhophio
Phy/lostochys makinoi
PaiSang Kham
Pai Tong
Pai Sanng Kham
Pai Rauk

.

I

12 Nov. -11 Dec. 2003

120ec. 2003-IIJan. 2004 Maindiet

Supplement
Main diet

Supplement

Proceed^^gs of the Notional Gooference on
Sustainable Developmen! of BambooReso"rugs

12 Jan. -11 Feb. 2004

Main diet

Supplement
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PaiBong Yai
Pai Ruak Darn

Pal Bong Yai
Phyllostochys makinoi
Phy/lostochys nthophiQ

The pandas can eat any bamboo in the world depending upon their
individual preference. The pandas live outside China can eat local bamboo
and there is no need to import Chinese bamboo to feed them. The pandas at
Sandiego Zoo in USA eat the following bamboos : Phy//oslochys oureQ,
Phy//oslochys bombusoides, Phyl/OStQchys ni'gin, BQmb"s@ glowcescens,
Bomb"so oldhomit, Bombusa tex!ills, Bomb"sQ inIdoides, Bomb"so
yenir!coso, Bambi, so vulgaris, and ForgesiQ/i4ngoso. The pandas at Ocean
Park in Hong Kong enjoy eating the following bamboos : Bomb"so striadQ
vQrio, Bombuso vulgoris schrader cv. "warnin" (Brandis), DendrocolQm"s
Idlylorus, and PseudososQ hindsii

It is great that the pandas can manage very well with some Thai
bamboos. Thailand can be an importantsupplier of bamboo for panda feed
in the future when China may face the shortage of panda feed due to mass
death of bamboo because ofgregarious flowering or other causes

12 Feb. -11 Mar. 2004

12 Mar. -11 Apr. 2004

Main diet

Supplement
Main diet

Supplement

18 Proceed^^gs of the Notional Coverence on
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BAMBOOPRODtIC!IIS: ONEOFTHE

OUTSTANDINGOTOPS

Warichai Ratchadamat

Director, Industrial Promotion Center Region I, Chiangmai

.

The value-added of any products must be based on the concept of
smart enterprise. OTOP stands for One Tambon One Product or One
Village One Product, originally initiated by Oita town of Japan

The first bamboo productsto be counted as OTOP of Chiangmai are
bamboo lantern (made of bamboo branches) and bamboo blinds. These
products are derived from local knowledge of the people of Ban -Pa Bong in
Sarapee district and regarded as one of the nine outstanding OTOPs of
Chiangmai

There are two famous villages of outstanding OTOPs in Chiangmai
Ban Pa Bong and Ban Tawai. The people of Ban Pa Bong are keen in
making very fine bamboo handicrafts while those of Ban Tawai are very
good at wood carving. Each village has a typical entity of the arts and skills
inherited from former generations. The products sold in set will have more
value-added

The experience from participation in the exhibition in Milan Fair,
Italy, confirms a good potential of the European market where many
customers were impressed with the arts of our products. The products must
represent the local culture and knowledge. The philosophy of OTOP
consists of 3 important components, i. e. , local knowledge, local raw
material, and local employment. The success of OTOP is indicated by
outputs, outcomes, impacts, and sustainability

Bamboo is raw material of high quality with great potential for
value-added if designed ajid processed appropriateIy. The entrepreneur of
bamboo furniture on Nimmanhemintara Road in Chiangmaisetsthe price of
Pal Hok (DendrocolQmt, s horni/ionii) furniture as a smart e"ternrise, e. g. ,
the price of one set of bamboo furniture can be as high as 100,000 Baht. The
entrepreneurs from southern Thailand and from Prachinburi province have
also participated in the fairs in other countries and received the orders for
their products

Proceedings of the National Conference on
Sustainable Der, elopment of Bamboo Reso"rees
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The value-added of OTOP can be received through design, skills,
and packaging. Chiangmai provincial authority has established SME (Small
& Medium Enterprise) at Nong Or community and the pilot enterprise center
will be established on Tung Hotelroad in a near future. Packaging must be
strong as it also creates the value-added to the products. A package should
incorporate the following : barcode, label of Food and Drugs Authority for
food products, label for Muslim food, date of production and date of
expiration

The recent World Bamboo Expo in the Spring Fair of India which
included a variety of textiles and handicrafts highlighted Indian culture and
Indian trend

There is a wide range of bamboo products. We should develop
various kinds of machinery to make more diversified products such as
laminated bamboo, curved bamboo, bamboo partition, and a combination of
bamboo and rattan like table and chair

24 PIOceedrngs of tile NailbnolCo, lore"ce on
Sustainable Developme, 11q/BambooReso"Fees



BAMBOOCl-IARCOALANDBAMBOOVINEGAR

Nikom Laemsak

Faculty of Forestry, Kasetsart University

I. Introduction

Bamboo charcoal and bamboo vinegar are among the products
derived from bamboo. Bamboo charcoal is the product of bamboo
carbonized under high temperature. It is said that the inner surface of
bamboo charcoal reaches 300-700 in' per grain and possesses the property of
great absorption. Bamboo charcoal processed under very high temperatore
will emit far infrared ray, release minus ion, and absorb electromagnetic
wave. Moreover. bamboo charcoal contains some trace elements and natural

minerals such as Ca, K, Na, Fe, etc. Thus, bamboo charcoal is widely used
in our daily life

Bamboo vinegaris concentrated from smoke of carbonized bamboo
It contains about 80% water and when it is dehydrated the yinegar consists
of 80-200 components, or 32% organic acid, 409'0 phenolic compound, 3%
aldehyde, 59'0 alkone compound, 5% alcohol compound, 4% ester
compound, and 59;, others. Bamboo vinegar can be used as soil fungicide,
plant root gro\\th promoter and deodorizer, in cosmetics, healthy drink,
medicines, e!c. (Jinhc Fu, ifii@inbar. int). The uses of bamboo charcoal and
vinegar from various rcfercnccs can be highlighted as follows

2. Uses of Bamboo Charcoal

I) Bamboo charcoal is used for fuel with high calorific value. It
has a good market in Japan due to a logging ban on natural forest and its
superior charcoal character

2) Bamboo charcoal helps improve the soilsince it is a carrier of
organic manure and micro-orgasms in the soil

3) Bamboo charcoal can be used as the-raw material for bamboo
active carbon, the absorption properties of which are extremely good

4) For medical and health care, pillows and mats with bamboo
charcoal can soothe the nerves, relief backache, and reduce snoring
Bamboo charcoal also has the functions of deodorization, dehumidifier, and
fungicide. Odors are remove effectiveIy by the action of naturally produced
silicic acid and the porous structure of bamboo charcoal

5) Bamboo charcoal can be used as a water purifier, shield off
electromagnetic waves, and absorber of poisonous gases. Bamboo charcoal

\
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in drinking water removes the smell of chlorine and converts it into alkaline
Coffee, tea, and other drinks taste better when made with such water. in
refrigerator, bamboo charcoal helps keep fish, meat, fruit and vegetables
fresh by absorbing unwanted gases such as ethylene

3. Uses of Bamboo Vinegar

3.1 In ogri'culture

I) Soilimprovement
2) Insectrepellent
3) Fungicide(irisoil)

4) Crop growth induction and yield improvement
3.2 In livestock

I) Reduce smelland insects in livestock farm

2) Feedadditives

3) Digestion improvement

4) Diarrheareliefanddiarrheaprevention
5) Improve quality and reduce quantity of water in meat for

better meat quality in terms of taste, color, and odor

6) Improve quality of eggs : bigger yoke and more vitamins
7) Increasemilkyield

3.3 1/1/60dQnd beverageprocessing

Bamboo vinegar is a wonderful food dosage for insect
repelling, antibacterial, freshness keeping and fumigant. Bamboo vinegar
has high active value of SOD that can eliminate active acid ingredients in
body, especially those caused by exhaustion, smoking, over-eating, old
aging. Bamboo vinegar contains rich minerals and trace elements. It is said
that bamboo vinegar drink can strengthen the function of humah internal
organs, revivify body cells, reduce the body adipose tissue, preventing aging,
and reliefthe symptom of liver disease and diabetes

3.4 For cosmetic Qnd meatcihe

Bamboo vinegar contains over 200 ingredients, all being natural
compounds. It has no infection effect so it can sterilize the skin and easily
permeate and bring nutriment to deep tissue of skin while acetic acid can
soften skin cuticle. So, bamboo vinegar has a wonderful effect for skin care
and can cure dermatosis, itch, athlete's foot, etc
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BAMBOOINDIJSTRYANDITSMARKETPOTENTIAL

Wicharn Ruechuroj

VC Bamboo Industry Ltd. , Part. , Maesod District, Tak

With more than 10 years of experience from timber logging and saw
milling, the Company had shifted to bamboo-based industries producing
cocktail sticks, chopsticks, and bamboo mat board with 600 workers in the
beginning and 200 workers nowadays. The company has developed new
bamboo products, beginning with photo frames for export to USA, with
more diversified designs as well as bamboo furniture for export

Mainland China has been a main competitor in the world market
with new products and rapid product development. India and Vietnam are
becoming a strong competitor in global bamboo market. There are 4
prominent factors in bamboo industry

I) Raw material: There should be a regular flow of raw material
the whole year round. Source of raw material must not be too far. Bamboo
raw material must be suitable to industry, e. g. , Pal Tong (Dendrocolom"s
Qsper), Pai Sang (Dendrocolomt!s stn'Grus), and raw material must not be too
expensive

2) Property and structure of each bamboo species

3) Processing technology : Good processing technology is very
important and machinery must be suitable to bamboo processing

4) Raw material treatment : Bamboo raw materialshould be
treated with preservatives to avoid insect and fungal attacks. Moisture
content should be lass than 12%, higher moisture content will cause
undcsirable cffects, e. g. , twisting, crooking, painting difficulty, molding

The entrepreneurs of bamboo industry should keep in mind the
following issues

I) The bamboo raw materials purchased are of the whole CUIms of
different sizes. No one can buy all bamboo CUIms of only particular size
Thus, it is important to make an effective use of bamboo raw materials

2) Materials at different portions of CUIm are of different thickness
and strength, there should be a management forthe whole and efficient use of
bamboo raw materials, i. e. , rhizome, CUIm, branch, leaf; saw dust and other
wastes

Proceed^^gs of the National Conference on
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3) Bamboo products are of fine and beautiful works and of large
volume of production, number of workers and their skills are the key factors
in producing bamboo products of required quantity and quality in time

4) The entrepreneurs must know and understands aboutlegislation
to comply with alllaws and regulations relating to bamboo.

Therefore, entrepreneurs of bamboo industry must possess a good
vision on modern Industry development. They must be able to invent new
designs, do what the others cannot do or do some thing different from the
others. The products to be released to the market must be superior but not
too expensive. Thai entrepreneurs should focus at medium- and high-level
market and pay less attention to lower market where the Chinese products
dominate. Thus, we must place an emphasis on bamboo products for which
visualizing and touching can sense the superiority of the product quality of
both design and strength.

I I

.
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Q"estio"

Itrimmed the clumps of Pai Rauk Darn (Thyrsostachys oliverii) in
similar manners as suggested by Mr. Samniang, but with post-trimming
CUIms of I meter tall. Why there has not been any new shoot during the past
2-3 years?

Answer

Mr. SqmniQ}Ig : Overtrimming may be a main cause as remaining
individual CUIms have very limited physiological function and cannot
produce enough supply to enhance sprouting capacity of the clump
However, other factors may yield a supplementary effect as well. From my
experience, appropriate trimming will help improve growth performance of
bamboo

Dr. Songkrom : It seems as iftrimming of this intensity were clear
cutting since the remained I-meter high CUIms may be regarded as the
stumps from which the products from physiological function are not
sufficient to support growth performance. It is therefore suggested that few
CUIms be remained uncut to perform sufficient physiological function of the
clump. in common practice, all I- and 2-year-old CUIms are left for future
growth

Q"estio"
Major sources of bamboo in Thailand are protected areas and

national forest reserves, what are the appropriate management practices ?

Dr. Songkrom : First of all, I would like to point out that both shoot
and CUIm production of bamboo can be achieved through appropriate
management. Harvesting of shoots and CUIms can be practiced with control
of harvesting time. Good example is in case of Kanchanaburi where
bamboos are in protected areas and forest reserves, harvesting being illegal
However, there are more than 2,000 people harvesting bamboo shoots every
day during rainy season, June to October. One person can harvest 50-100 kg
of bamboo shoots making 100-200 Baht per day. These shoots are steamed,
pickled, dried, some being sent to market as fresh shoots. Although
harvesting is illegal, it is impossible to stop 2,000 people. The forestry
authority negotiates with shoot processing entrepreneurs to stop purchasing
bamboo shoots during inId rainy season to allow bamboo to recover from
harvesting. This is a management strategy with flexibility that may be
adopted for practice in other areas as well

OPEN DISCUSSION

I
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Mr. SqmQrt : Natural bamboo stands on highland are very dense
from which local people harvest only CUIms. at the outer portion of the
clump. The remaining dense clumps are susceptible to be destroyed by
forest fire. The local people should be encouraged to participate in bamboo
resource management and allowed harvesting bamboo under particular
restrictions

Q"estio"
What is Pai Chiang Kham as mentioned in Mr. Samniang's

presentation?

Answer

Mr. Somniang : I named this bamboo by the name of its local
habitat, Chiang Kham district, from which I brought the planting stock to
grow on my fanmland. Pal Chiang Kham is one kind ofPai Ruak similarto
Pal Liang, I'e. , straight CUIm, long internode, beautiful appearance

Dr. Songkrom : lassume Mr. Samniang's Pal Chiang Kham is Pal
Ruak Darn (Thyrsos!achys offyell). This bamboo species is cultivatcd as
bamboo farm by farmers in Pua district, Nan province. The harvcsted CUIms
are transportcd to Chonburi, Samut Sakom and Samut Songkram provinces
for used in fisheries, mussel cultivation in particular, and as far as to the
south for use as a bar for rubber sheet seasoning

Question
What are the differences betwecn black charcoal and white charcoal

in terms of uses, chemical properties, prices and markct ?

Answer

Dr. Nikom : Black charcoal is produced in Iwata Kiln under 550 -
600'C. It is IISed for fucl, soilimprovcmcnt, and plant nourishment. White
charcoal is used for active carbon made undcr 1,100-1,200'C and stop
burning \\. heri temperature is at peak. WITite charcoal contains plenty of
tracc elements such as K, Mn, Ca. It is used in the process of producing
mineral water. The price of white carbon ranges from 100 to 300 Baht
coinparcd with 15-20 Baht in casc of black charcoal briquette. The markets
are both local and overseas

Q"estio"
Can white charcoal absorb chemicals in fruits and vegetables ?

Answer

White charcoal can cffectively absorb chemicals inDr. Nikom

fruits and VCgctablcs and chlorine in water
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Q"estio"
What are the properties of bamboo used in the factory ?

Amriper

Mr. \icharn : Pal Tong has coarse fiber while Pai Ruak has fine
fiber with high strength. We must use every part of every bamboo species
available in the factory whether it is Pai Ruak, Pal Rai, or Pal Tong
Bamboo factory is just like a tailor shop where the tailor must make
beautiful dresses from cloths of any kinds and colors available in the stock

Branches and twigs can be used for decoration while bottom part of
CUIm for strong parts. Details of bamboo properties can be reviewed from
various publications, particularly those of RFD

Q"estio"
We have beautiful furniture, why exporting is very limited ? Don't

foreign markets trust our efficiency of bamboo protection and our skills ?
Why there is no booth of bamboo products at Export Promotion Center in
Bangkok ?

almswer

Mr. \ichon : I have exported 90% of the products from my factory
The markets are still good. Overseas customers always ask about protection
from borer insects. We can manage the insect problems in bamboo using
our own techniques, but mold and fungi are still our serious problems. I can
guarantee that our products are borer-free products. It might be costly to
bring the bamboo productsto Export Promotion Centersince we have to pay
about 20,000 Baht for a 3 x 3 in' booth

Q"estio"
Please give more information about bamboo andthe pandas

A"swer

Mrsophon : We need bamboo for food of the pandas forthe next
10 years. This will rely on bamboo scientists to find more species suitable
for food and bamboo growersto supply bamboo of both quantity and quality

I
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Paiwan Lek-u-thai, Arumee Veeni" and May"ree Jitkaew

Royal Forest Department, Bangkok 10900

BAMBOOPROTECTION

The aim of this research was to solve the problem of insect damage
and decaying of bamboo. The relationship between starch content and insect
damage was also studied. Another objective was to investigate the
possibilities for bamboo protection in rural area by simple methods which
determine the effectiveness of various treatrnents for protecting bamboo
CUIms, bamboo slivers and sticks by using ribn-chemical and chemical

The project emphasized on low health hazardous chemicaltreatments

preservatives for furniture parts and alternative namral chemical
preservatives for protecting bamboo slivers and sticks like Calotropin
solution, neem seed solution and Sternona solution

In case of non-chemical treainient, fresh bamboo CUIms were
immersed in stagnant water for various periods of time. After 12 months
exposure in field condition, the immersion for 2 months was adequate to
prevent insect damage and fungiinfestation. The starch content of bamboo
CUIms depleted after immersing in stagnant water. However, the decrease in
insect infeststion was correlated with various factors such as species,
moisture content and CUIm age

For chemical treatment of dry bamboo CUIms, the immersion in 5%
Timbor solution for 24 hours was the most effective for insect prevention
while mixture of 0.05% Antiborer and 0.5% Antiblu could prevent
deterioration by fungi

In laboratory test, treatrnent of soaking bamboo slivers and sticks
showed the effectiveness of some natural chemical preservatives against insect
butthey could not prevent fungi in moist condition

I

,

I

Key words bamboo, deterioration, discoloration, immersion, mold,
natural chemical preservative, powder-post beetle, sap
displacement, soaking
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DEVELOPMENTOFBAMBOOUTILIZATIONFOR
WOOD SUBSTITUTION

Vallayuth Fueangvivat and Piyawade Ba"chongkol

Royal Forest Department, Chatuchak, Bangkok 10900

The study included five bamboo species : PaiTong (DendrocalQm"s
asper Backer), Pal See Suk (Barnbz, sa binmeona Schultes), Pai Sang
(Dendroco/Qint4s strict"s NGes), Pal Rai(Gigantoch/oa o160ci'!IQia Munro),
and Pal Liang (Barnbt, sa sp. ). Three pretreatment of bamboo cement boards
were applied, i. e. , non-soaking, 12-hour, and 24-hour water soaking. The
boards composed of 30 to 70 parts by weight of bamboo flake and Portland
cement with 60% water and 3% calcium chloride. The boards were 12 min

thick with the density of 1,200 kg/in'
The results of the study revealed that the pretreatinent did affect the

properties of bamboo cement boards, while the combinations of bamboo
species and pre-treatment showed an influence on physical and mechanical
properties of the boards. Norisoaking pretreatment ofPai Tong, Pai See Suk,
Pai Sang, and Pai Rai demonstrated poor properties of the boards as far as
poor setting and thickness spring back were concerned. On the contrary,
pretreated boards with 12-hour and 24-hour soaking showed a good
improvement of the properties with slight difference. However, bamboo
cement boards from Pai Liang with three pretreatment had no significant
difference in properties. It is therefore recommended that bamboo cement
boards from Pal Liang be made without any pretreatment, 12-hour soaking
pre-treatment being needed in case of other four bamboo species

Keywords: Delldrocalom"s asper Backer, Barnb"sQ binmeQ?:a Schultes,
Dendrocolamz4s strict"s Neos, Gigantochloi7 alboci/jotQ
Munro, BQmbz4so sp. , pretreatment, bamboo cement board
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DEVELOPMENTOFBAMBOOSHOOTINDUSTRY

.

Charm Techaphan

Faculty of Agro-Industry, Chiangmai University

The study covered three main topics : survey of raw material,
development of new products, and analysis of commercial potential of shoot
products from five species of bamboo, i. e. , Pal Liang, Pal See Suk, Pai Tong,
Pal Sang, and Pai Rai. Bamboo shoot raw material basically composes of
88.80% moisture, 3.90% protein, 0.50% fat, 1.10% mineral salt, and 5.70%
carbohydrate. Moisture, protein, and fat contents were the criteria for
selection of raw material in this study

Processed bamboo shoots commonly found in local and overseas
markets are Garnied shoots, pickled shoots, dried shoots, and powdered
shoots. Thus, new products should be diversified to avoid the competition
with these processed shoots. It was found that bamboo shoot production in
Chiangmai province was as high as 14 tons per day with the prices ranging
from 7to 10 Bandkg

The criteria for bamboo shoot product development were product
value-added, market potential, use of mass raw material, appropriate
technology, and long shelflife. Technologies for bamboo shoot processing
could be vacuum deep-fry (commonly used for snack production such as
potato chips), dehydration, and frozen freezing. These technologies are
commonly used in food processing, but not yet for bamboo shoots. The
production of commercial sterile bamboo shoots began with cleaning and
chopping of the shoots followed by cleansing in hot and cold water in order
to avoid discoloration caused by reactions of some enzymes. The chopped
shoots were then passed through canning process. The product was used as
a modelto determine the business potentials. The other product was bamboo
chips (crispy bamboo shoots) made by vacuum deep fry process. This kind
of bamboo shoot product could have a shornife of 6 months and maximum
storage of I year. After 6 months the product began to be greasy with
rancidity. The product samples distributed in the conference room were over
6 months old as the taste and rancidity could be sensed. This vacuum deep
fry product contained only 109', oil compared with 60-80% oil in case of
typical deep fry. Thus, the product would be a suitable diet for weight
control. Frozen freezing process would be a better alternative for bamboo
shoot processing for oil-free product

I

.

.

,

.
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,
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ESTABLISHMENT AND MANAGEMENT OF
BAMBOO PLANTATIONS

Prachoen Sroithongkham and Suthep Chiablaem

Royal Forest Department, Chatuchak, Bangkok 10900

The Promotion of the Utilization of Bamboo from Sustainable Sources

in Thatland (FD 56199 Rev. I (1)) setthe experiment on bamboo n^nagement
by carry on the internal. technical report No. I "Review of Bamboo
Management" by 1<0wit-Sombun, the nuniagement consultant. Five bamboo
species (Bomb"so sp. , B. bingme@110, Dendroc@/Qini, s OSper, D. strictz4s, and
Gigantoch!oQ o160ci'!tom) were included in the study of the effects of spacing,
CUIm nuniagement andagroforestry system on CUIms and shoots production

The results showed that B. binmeanQ has highest productivity and
survival percentage at this stage followed by G. o160ciliato and D. sinciz, s
respectively

With respect to test the appropriated spacing of bamboo for highest
production, the results were difference in each bamboo species. The 8 x 4 in
spacing was appropriate for Bomb"so sp. , B. b/"meanQ and D. strict"s, 8 x 8
in for D. OSper, and 4 x 4 in for G. @160ciftat@

The sustainable management of B. 61umeo?IQ and D. strict"s for
CUIm production should bedone by harvesting all CUIms at age 3 years or
older from the clump for optimum production and good CUIm quality. But
for G. o160cili@tQ harvesting the CUIms must be done between I and 3 years
old not older than those otherwise the productivity will be reduce and
sustainable production can not be obtained

Key words: Bambt, so sp. , Bambi, so 61ttmeQ?!Q Schult. , Dendrocolom"s
asper Back, Dendrocolom"s styic!i's NGes, GigQntochloQ
o1bocilioto Mumo, sustoiiiable Inanngement
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GROUP I

CULTIVATION, MANAGEMENT, ANDPROMOTION

I. Generalstatus of Bamboo Resources in Thailand

1.1 Bamboo currently under utilization is mainly from natural forests

1.2 Pai Tong is the main species cultivated in eastern and northeastern
parts of the country under the promotion of the Department of
Agricultural Extension. The total area of Pai Tong farms in this
regard is over 200,000 rai

1.3 Cultivation and utilization of Pai Sesuk has been taken place in the
Uthai ThanI province

1.4 Pal Ruak is commonly cultivated on formlands and paddy bunds, and
as a plantation in some places e. g. Pua district in the Nan Province

1.5 The area of bamboo plantations in southern Thailand is still
relatively small compared with those in other parts of the country

16 Existing bamboo resources calmot fulfillthe demand for utilization

2. Utilization

2.1 Industrial uses

2.2 Householduses

2.3 Ornamental planting and landscape gardening

2.4 Living fence

2.5 Environmental conservation

3. Cultivation

3.1 Practices are the same in both public and private sectors

3.2 Bamboo cultivation under the promotion program should be close
to industries

3.3 Promotion of bamboo cultivation should include Pal Rai, Pai Tong,
Pai Liang, Pal Sesuk, Pal Sanng, Pai Bong, and Pai Ruak

34 Site selection for bamboo cultivation should be based on the

existing species in the area and ecological conditions e. g. Pai Tong
and Pal Hok, which require high moisture

3.5 Generally, bamboo grows in dry areas

*

*

I

I

I

I

,
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4. Propagation Techniques

4.1 Conventional propagation from seeds; a low cost method RFD uses
for bamboo seedling production

4.2 CUImcutting

4.3 Branchcutting

4.4 Rhizomecutting

4.5 Micro propagation or tissue culture

5. Production of Planting Stocks

5.1 There is a shortage of planting stocks

5.2 There are 100 forest nursery centers/stations under RFD, each of
which can produce 500,000 seedlings per year. Production of Pai
Ruak and Pai Sanig seedlings can be incorporated into these forest

5.3 The current budget is not sufficient for vegetative propagation, such
as CUIm cutting, rhizome cutting and branch cutting. If the
government could budget the means, RFD could produce more
planting stocks by vegetative propagation

5.4 Academic institutions and military units Can help promote the
production of bamboo planting stocks

5.5 Planting stocks of Pai Tong and Pal Sesuk should be produced by
private sectors, farmers in particular, as this could generate a
substantial income

nurseries

6. Management

6.1 Management of bamboo in natural forests

6.11 Strict control of bamboo harvesting should be adopted in
order to avoid over-exploitation

6.12 Some young shoots in a clump should be left for future
growth, and there should be a time limit for shoot
harvesting

61.3 Local people should be involved in the management of
natural bamboo forests

6.2 Management of bamboo plantations

Protocol of bamboo plantation management has already
been adopted by farmers
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7. Promotion (Public relations and information dissemination)

7.1 Promotions by the project were rather limited. Only 2,000 copies of
the technical papers were produced which is not sufficient for
distribution

7.2 There must be better cooperation between the various sectors, such
as the RFD, the Department of Agricultural Extension, academic
institutions and military units for the production and planting of
stocks and other studies

7.3 The transfer of technology on bamboo production has not yet
reached the private sector

7.4 Training should focus on visits to successfully managed bamboo
plantations and natural bamboo forests

8. Problems and Obstacles

8.1 The price of bamboo is based on those being harvested from the
forest; cultivated bamboo cannot compete

8.2 There is a shortage of planting stocks for the commercial plantation
establishment

8.3 Production costs at Pai Tong plantation are still high, compared
with that of China, and therefore the products are not competitive in
the international markets

8.4 The amount of raw material available is inadequate to fulfill the
demand, such as the case for Pai Sanng in toothpick production
This is despite a high volume of overseas orders

8.5 There is a lack of cooperation among agencies concerned.

8.6 Bamboo plantation establishment is unsuccessful because private
sectors have not received sufficient information.

9. Recommendations

9.1 The government should provide more budget means for planting
stock PIbduction

9.2 There should be support for farmers to produce planting stocks on a
commercialscale

9.3 The strategy on the transfer of assets to capital by the government
should be materialized in order to promote the bamboo plantation
establishment

.

.

,

\

.

.
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9.4 There should be an organization within the central committee to set
the strategy for sustainable development of bamboo resources
Local organizations should actively participate with this committee

10. Strategy for Bamboo Resource Development in Thailand

The following agencies and organizations should be involved in bamboo
development

. Ministry of Natural Resources andEnvironment
- Royal Forest Department
- Department of National Parks, Wildlife and Plant

Conservation

. Ministry of AgricultureandCooperatives
- Department of Agriculture
- Department of Agricultural Extension

. Ministry of Education
- Universities

- Agricultural Colleges

. Ministry of Defense
- Military units

. Ministry of Interior
- Tambon Administration Organizations

. Ministry of Justice
- Department of Corrections

. Community Organizations

I I

.
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GROUP2

UTILIZATION TECHNOLOGY AND MARKETING

I. Development of Production Technology

11 Bambooprotection

1.11 Chemicals are commonly used in bamboo protection, which
can cause serious problems for the products which are for
export
Measures : I) Bamboo must be treated with durable and

standard naturalsubstances

2) There must be more research done on
bamboo protection from insects and
possible solutions

1.12 Markets in Europe and America prefer bamboo products
without chemicals

There should be joint efforts between publicAleost, res

and private sectors to conduct an integrated
research with financial support from the
government and donor agencies

11.3 There is no systematic compilation and collection of data
and therefore information about bamboo protection and
research findings have not been disseminated to
stakeholders

MeQs"yes : I) A Database on bamboo protection should
be established

2) The Technology Transfer Center should be
established

3) Research topics should be stakeholder-
oriented

1.2 Product design and new innovation

1.21 Product design normally can only be found in big companies
with high investment and a high volume of production

Government agencies should support privateAleost!yes

entrepreneurs to help match product designs
with the appropriate markets

1.22 Product designs are not relevant to customer's desires
Aleosures There should be a contest on product designs in

order to create new concepts and new products

.
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1.23 Bamboo furniture is bulky for transport, therefore export
furniture should be the knockdown sort

There should be research done on knockdownAleast, res

bamboo furniture for small entrepreneurs

1.24 Thailand has an advantage in filling the demand of the
customers for small volume of products

The government should enhance the capabilityAleQs"res

of the entrepreneurs through training, excursions
and study tours for the improvement and
development of product designs

12.5 Production Innovation must be considered along the same
lines asthe innovation of raw materials. Markets for bamboo

products are on a high-level, and must compete with plastic
products

Considerations should be placed primarily onAleost!yes

utilization and marketing

2. Marketing Strategies

2.1 Marketing depends on the designs and the quality of the products
Standards for exportproducts should be establishedAleasures

2.2 E-commerce has becomethe common toolfor marketing
Me003, yes : I) The collections of bamboo products should be

available via the internet

2) Bamboo productsshould be broughtto
international trade fairs and exhibitions

2.3 Furniture currently is the largest bamboo product
Product diversification should be initiatedAleosures

2.4 Product designs do not represent Thai culture
The designs should be culturalIy oriented in orderAleost, yes

to show case Thailand's excellence in fine arts
and culture

2.5 Markets in each country prefer particular product designs
Measures I) Conduct market research on consumer

behavior and tastes in particular countries
2) New design and product diversification

should be initiated

2.6 Data and information concerning consumers and markets are not
very well distributed

48 Proceed^^gs of the NanonolCo, /eyence on
Sus!QINob/e Development of BambooReso"Fees



Measures : I) There should be information made available
on markets, consumer demand, and production
technology on the internet and in print

2) A network for further communication and
information dissemination should be
established

3. Problems, Obstacles, and Measures

3.1 Some products need to go through a very complicate process of law
and regulations for export, which impairs the growth of medium
size businesses and new enterprises

3.2 There are no trade prescriptions/descriptions for bamboo products
There should be prescription/descriptions for bamboo products, e. g
Forest Certification, Green Labeling, ECo-labeling etc

3.3 There are a number organizations dealing with bamboo, such as the
RFD and others, but no one is directly responsible for bamboo's
utilization. A central body should be established as a coordinating
unit among organizations for marketing purposes. This would assist
the RFD, universities, the Department of Export Promotion and the
Department of Industrial Promotion

3.4 There are data conflicts among governmental agencies. It is
recommended that existing data be revised and that a bamboo
database be established and a designated unit assigned to provide a
one stop service

3.5 Since there is no centralized place for the collection of bamboo
products for the consumer, it is recommended that bamboo
manufacturers establish a one-stop market, e. g. bamboo street. The
standards of bamboo products also needs to be established

*

.
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I. Bamboo growing on private land can be harvested and transported
without restrictions, however, a certificate of origin is required for its
exportation or mobilization

I) The local RFD office should issue a certificate ofAleos"yes

origin when requested
2) RFD should collaborate closer with the Customs

Department for the export of bamboo and its
products

2. Bamboo is described by law as a timber, permission from the RFD and
the Ministry of Industry is required upon the establishment of a bamboo
processing factory. All standards must comply with the Forest Act of
BE. 2484

Laws and regulations must be revised in cases ofAleQsz, res

bamboo harvesting, transport, processing and export

3. Registration of forest plantation in accordance with Forest Plantation
Act of BE. 2535 should include bamboo plantations and bamboo on
faintlands

4. A ban on the export of bamboo charcoal should be lifted in order to
enable farmers and entrepreneurs to produce it for export

GROUP3

LAWSANDREGtILATIONS
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CONCLl. ISIONSOF'THECONFERENCE

I. The 3-day Conference on Sustainable Development of Bamboo
Resources was held at Chiangmai Phucome Hotel during 24-26 March
2004. The Conference was jointly organized by the Royal Forest
Department (RFD) and tlie niteniational Tropical Timber Organization
(ITTO) and attended by 200 participants from various disciplines and
expertise including polic}, makers, forestry officials, researchers,
academics, bamboo growers/users, representatives from handicraft and
industrial sectors

2. The Conference consisted oftlie following sessions

2.1 Official opening;
2.2 Paneldisctission;

2.3 Oralpresentation;
2.4 Poster presentation;
2.5 Groupdiscussion;
2.6 Exhibition;

2.7 Excursion; and

2.8 Closing session

3. The excursion was taken place on the first day of the Conference, 24
Marcli 2004. The excursion program included the visits to bamboo
plantation in the area of the Royal Project at Pang Da, Queen Sinkit
Botanical Garden, Ban Pa Bong Luang Bamboo Weaving Group, and
ChiangmaiZoo (the Pandas andbamboo)

4. The second day of the Conference, 25 March 2004, was set for 3 sessions

4.1 Official Opening of the Conference
I) Opening Report

Mr. Chatchai Ratanophat
Director General, Royal Forest Department

2) Opening Address
Dr. PIOdprasop Suraswadi
Permanent Secretary,
Ministry of Natural Resources and Environment

3) Keynote Remarks
Dr. Kwan Ok Ma

Projects Manager, International Tropical Timber Organization
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4.2 PanelDiscussion

I) Alimonyeness of bamboo and!o0d/ knowledgePanelists

./61 developmen! of'bombooprodt, ct. s
Mr. Bhuthorn Bhumathana
Associate Professor

Rajabhat Thepsatri University, Lopburi
2) Bomboo . A newa/ternotive/bridlingIs

Mr. Samniang Sriwichai,
Fanner, Chiangdao District,
Chiangmai Province

3) BambooondthepQ"ders

Mr. Sophon Damnui
Director-General

The Zoological Park Organization under the
Royal Partonage ofH. M. the King

4) Bambooprodz, o1.9. ' One of the ott/sinnchngOTOPs
Mr. Warichai Ratchadamas

Director, Industrial Promotion CenterRegion I,
Ministry of Industry

5) Bomboo chafeoolcindbomboo vinegor
Dr. Nikom Laemsak,
Assistant Professor

Faculty of Forestry, Kasetsart University
6) Bamboo indz, siryondifs inorketpotent^^I

Mr. Wichan Ruechuroj
VC Bamboo Industry Ltd. , Part,
Maesod district, Tak

Moderator

4.3 OralPreseiitation

Dr. Bunvong Thaiutsa,Chairman
Associate Professor

Faculty of Forestry, Kasetsart University

I) Bombooprotection
Miss Paiwan Lek-u-thai
Forest Economic and Forest Products Research
Office

Dr. Songkram Thammincha,
Associate Professor

Faculty of Forestry, Kasetsart University

.
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2) Development of bamboo I, till^orion/brwood
substitution

Mr. Vallayuth Fuengvivat
Forest Economic and Forest Products
Research Office

3) Development of bambooshooti"dt4sto)
Dr. Charm Techaphan
Faculty of Ago-industry, ChiangmaiUniversity

4) EstQblishmentondm@12Qgementqfbomboo
plantQttons
Prachoen Sroithongkham
Forest Economic and Forest Products Research
Office

5. The program on the third day of the Conference, 26 March 2004,
consisted of the following activities

5.1 Group discussion
Group I : Cultivation, management, andpromotion
Group2 : Technology, utilization andmarketing
Group3 : Lawsandregulations

5.2 Closing ceremony

I) Report from the Organizing Committee
Mr. Suchart Thaipetch
Project Director

2) Closing address
Mr. Pairoaj Punpugdee
Acting Deputy Director General

,

.
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CLOSING REPORT

by

Mr. Suchart Thaipetch

Projects Director, RFD/ITTO Project PD/56199 Rev. 100

Mr. Pairoq/' Punp"gdee, Acting Dep"ty^ Direc/or General of Royal
Forest Department,

On behalf of the Organizing Committee and the participants, I would like to
express my sincere thanks and appreciation for your participation in the
closing ceremony of the National Conference on Sustainable Development of
Bamboo Resource of Thailand. The activities and the outcomes of the
conference can be sununarized as follows

The Royal Forest Departtneiit organizes this Conference with financial support
from the International Tropical Timber Organization (ITTO) This

Conference lasted for three days, 24-26 March 2004, is attended by 200
participants from both public and private organizations comprising of
administrators, scientists, entrepreneurs, farmers, community leaders, and
individuals who are interested in bamboo. Main events of the meeting consist
offield excursion to Ban Pabong Luang handicraft group, the Royal Project at
Pang Da, Queen Sirikit Botanical Garden, and Chiangmai Zoo; panel
discussion on cultivation and utilization of bamboo by experts of different
fields; and group discussion. Poster presentation and exhibition are also
included

The group discussion is focused on sustainable development of bamboo
resources for which the participants are splitinto three groups to discuss about
the future directions of sustainable development of bamboo resources. Three
main issues are included in group discussion

Group I : Cultivation, management, and extension;
Group 2 : Utilization technology and marketing; and
Group 3 : Laws and regulations

The representative of each group presents the details and conclusions from
the discussion and proposes the important steps for the Royal Forest
Department to take further actions

I am pleased to inform you that we have highly successful conference with
active participation and suggestions and recommendations from the meeting
are very useful to future development of bamboo industry. May Itake this
opportunity to cordialIy invite you to officially close this conference
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CLOSING ADDRESS

by

Mr. Pairoaj Punpugdee

Acting Deputy Director General, Royal Forest Department

The Prey'eciDirecior, Resource Persons, Partic!panis, Distinguished
Guests, Ladles and Gentlemen,

I have a pleasure and honor to be a chairman of the official closing of the
National Conference on Sustainable Development of Bamboo Resources in
Thailand. First of all, I would like to thank all of you for your participation
and very useful suggestions for future development of bamboo resources

The panel discussion was full of important contents presented by the
knowledgeable and experienced panelists with very constructive questions
and comments from the floor, while problems and obstacles, particularly
laws and regulations, in cultivation and utilization of bamboo were seriously
discussed among the members of group discussion. The results and
suggestions from group discussion are very useful to the further steps for
bamboo resource development. I am very glad to learn that the Royal Forest
Department receives a valuable cooperation from both public and private
sectors in organizing this important meeting. The contributions from the
resource persons as well as from the participants are gratefulIy appreciated
I am absolutely sure that the knowledge and outcomes of this conference
will be a crucial basis for sustainable development of our precious bamboo

Iwould like to thank allmembers of the organizing comumttee and stafffbr their
tireless efforts, as weit as allparticipants for active participation and contribution
during the entire course of this conference

I now declare the National Conference on Sustainable Development of
Bamboo Resources in Thailand close and wish you all a good health and a
good success with your carrier and have a safe and sound journey back
home

Thank you

resources
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Kasetsart Urnversity, Chatuchak, Bangkok 10900
Protected Areas Management and Administration Office
19, Prangein, Muang, Nakhonsrithammarat 80000

Faculty of Science, Kasetsart University, Bangkok 10900
Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900

Prae Provincial Forest Office, Yantrakijkoson Rd. ,
Muang, Prae 54000

Oralhai Chinitakul

Oralhai Scorn:runtor

Onrigkaruk Rittirut

Padungsak Jantarat

PairOj Wardl:earl
Palwan Lek-u-that

Pajon Sitdhigun

Pakom Wongping

Palmee Dennuigruang

Phuchong msomphun
pintt Soralump

Pipat Kaetdee

Pmn Chokpisanstip

Piroaj Punpugdee
Pisut Wasinamakiii

Piti Kantangkul

Pitoon JOTaden

Pitsanu Kilorboot

Piya\\'adee Bauchongkol

.

Pongsak Bunpa
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POngsi Slumnano

Ponsak Todsieng

Poolsiri Chuchip

Pornchai Dunyapunt, Col.

Pracha Tongiia

Prachakphong Thaiklang

Prachoen Sroithongkham

Prakid Fathomsitikul, R. T

Praphun Tanakimnigraung

Praputson Nakaew

Prasart Knewmuangmoon

.

,

.

91 M. 11, T. Meana, Chiangdao, Chianginai50170
Mado National Park, Chiarigirmi

institute of AgricultirralEcology Research and
Development, KasetsartUniversity, Bangkok 10900
KavillaMilitary Camp, Muang, Chiangmai57000

Industrial Promotion Canter Region I, 158 InarighotelRd. ,
Muang, Chiangmai

National Park, Wildlife and Plants Departtnent,
PhaholyothiiiRd. , Bangkok, 10900
Forest Economics and Forest Products Researcli Office,
RFD, Bangkok 10900
Khoii}:haen Provincial Forest Office, Muang, 1</10nkhaen

Plainiing and information Division, RFD, Bangkok 10900
NonokliaiProvincialForest Office, Muang, Nongkhai

MaehongsonNattrralResources and Environment
Provincial Office, Khirriltungprapas Rd. , Muang,
I'mehongson 58000

Chiang MaiZ00,100 Huaykaew Rd. , Muang,
Chiangmai50200

Provincial Industry Office, UdomthaTti

503 M. 3, Sampraw, Mtmng, Udonthani41000

Forest Norsery Center, Chiangmai
Udonthant Provincial Forest Omce, Srisuk Rd. ,
Muang, Udonthartt

Protected AreasMamgement andAdrriniistration Office 11,
Warigchan Rd. , Musng, Pitsanulok 65000

industrial Promotion Center RegionlO,
ThepTattanakawee Rd. , Urnpradoo, Muang, Seratthani
F10, ChaipraKam Plantation, Maetalop, Fang, Chiangmai
26/11 M. 7, Tungkaowpuang, Chiangdao, Chiangmai
Bureau of Cottage and Handicraft hidtistties Development
Depafunent of industrial Promotion, Bangkok 10/10

Lampoon Provincial Forest Office, Muang Lampoon
Kmnahkoii Co. , Ltd. , 265 Charnthawee Rd. , Hangchat,
Lampang

Bureau of Cottage and Handicraft hidustties Development
Department of industrial Promotion, Bangkok 10/10

10 M. 8, Bangchaocha, Pothong, Angthong 14/20

Kaokeiw OpenZ00, 235 M. 7, Bangpra, Sriracha,
Chonburi

Faculty of Agricultural Production, Maejo University,
Chiangmai50290

Rajabhat Theepsatri Urnversity, Muang, Lopbtiri
F10, Tapla Plantation, Phaluad, Tapla, Uttaradit

PrasertsakBuiitrakunpuntawe

PrataGS Pullyowat

Prayont Salaivong

Preecha Chalennpichai

Freecha Sritaveep

Preechan Samart

,

Freeda Proriunakom

Prong Soongsak

Pugdee Premsri

Punja Pupetch

Rachen Phtir^phum

Rampticng Vetchayanwut

Ranoo Sridee

Ranoo Tonggam

Ratchanee Charipet

Raftmphon Sribuapuan

Rattana Patchotanon

Rawat Pitnsam

.
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Renoo Suwatiarat

kith Gin8tUplumg

ROTmakiat Singiri

Rung Sunpakaew, Mai

Sanha Toolapong

Satchai Potisumm, Col

Samai Buahong

SamanNaLumpang

Samart Sunnanochitrapom

Forest Economics andForest Products Research'Office,
RFD, Bangkok 10900

F10, Mae Untong Plantation, Toongraungtong,
Mealanoi, Chiangrnai
Tat Natural Resources and Environment Provincial

Office, Phaliolyothin Rd. , Mumg, Talc 32000

Third army Development Battalion, Chiangmai

Faculty of AgriculturelProduction, tvlaejo University,
Chiangrnai50290

Kavilla Ivfilitory Camp, Muang, Chiangmai 57000

106 M. 2, T. Sanka, Muang, Nankonnayok 26000

Royal ProjectFoundation, Pangda, Chianginai

Forest Norsery Center(Chiangrai), Wildlife and Plants
National Park Department

Bureau of Community Forest Manageinent, RFD,
Bangkok 10900

85 M. 10, T. Kogkram, Bangplama, Supanbori72150

Nakhonpanom Provincial Forest Office, Mumg,
Nanonpanom48000

Nanonnayok Provincial Forest Office, Suwannason Rd. ,
Muang, Nanonnayok
Forest Economics andForest Products Research Office,
RFD, Bangkok 10900

47 M. I, Mumgna, Chiangdao, Chiangmai

F10, MaehorpraPlantation, Maehorpia, Meatsng,
Chiangmai

Phayao Provincial Thai Army, Phayao

Protected Areas Management andAdrrimsti'attonOffice2,
16 SUI;unwit Rd. ,rimcha, Chonbori20110

Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900

Lumpang Provincial Forest Office, WieTignua, Muang,
Lumpang

Royal Forest Denytrnent, Bangkok 10900

Forest Norsery Center 2, Bankamgling, Muang,
Udonthani

M. 2, T. Saltca, M\^rig, Nam<onnayok 26000

Regional Coriumunity Forestry Training Canter for Asia
and the Pacific, Kasetsart University, Bangkok 10900

510 M. 10, Muang-rigai, Chiangdao, Chiangmai 50200

Phetchabun Provincial Forest Office, Muang, Phetchabun

3123 M. 5, BanMongkratae, Tanadan, Srisawad,
Kanchanaburi71250

National Park, Wildlife and Plants Departtnent,
Phaholyothin Rd. , Bangkok 10900

Samphan Meesith

Sangdow Chundee
Santi Sekularb

SanerI Prommanomai

Sarinitom SUI;warnijakul

Satapon Prashanitng, Staffsgt

Savad Dunigrathoradee

Senee Nannjaisook, Lt. Col

Seree Sangchantr

Sinlak PIMtphong

Sinluck Suwamakum

Somchai larusampangit

SomdejJumpee

Somjai Monnamon

Somjai Srimongkoltip

Somjit Manerut

Somkid Soparatana

Somkid Yamprasert

.

Somnuek Boonyuen
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Sompop Samuthjinda Narathiwat Provincial Forest Office, Prachasongkroh Rd. ,
Muang, Naratlitwat 96000

Faculty of AgricultoralTechnology, King Mongkut's
institute ofTec}ino10gy, Ladlerabang, Bangkok 10502

Reforestation Center 4, Bangyai, Muang,
Nanonratchasima30000

NinehongamiProvincialForest Othce, Ppaiiglawiiikom Rd. ,
Chongkorn, Muang, thehongson

Protected Areaslvinriagement and Adrrimstr'ation Office 4,
Cha-un, Phetchabtrri

Faculty of Forestry, Kasetsart Urnversity, Bangkok 10900
Forest Economics andForest Products Research Office,
RFD, Bangkok 10900

The ZoblogicalPark Organization under the Royal
Partonage ofH. M. the King, Rama 5 Rd. , Bangkok 10300
Waso Co. Ltd. , 79168 M. 2, Sarinnakon Village Soi4,
SanwaRd. , Bangchan, Klongsamwa Bangkok 10510
F10, Maelukintmn Plantation, Balunig, Man-ai,
Chiangmai
SaraboriProvincialForest Office, Pagprew,
Mumgsaraburi, Sarabori
Forest Economics andForest Products Research Office,
RFD, Bangkok 10900
UthaithaiiiProvincialForest Office, RukkamdeeRd. ,
Mumg, Uthaithant
Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900
F10, MaemaiPlantation, Bantang, Muang, Lampang

Lumpang Natural Resources and Environment Provincial
Office, Patinam Rd. , Huawieng, Muang, Lumpang 52000

Lumpang Provincial Forest Office, Wiengiiua, Mumg,
Lumpang
451M. 2, Muangngay, Chiangdao, Chianginai50170Sariniiang Sriwichai

Sungkom Junti'arathum, Mai. Gen. ThirdArmy Area Command, Pitsanulok
Doi Sritep-DoipuiNationalPark, ChiangmaiSwimya Sriparaya
Seratthant Provincial Forest Office, Mumg, SumtthaniSuntom Samamukornal

2412 Jaroerirat Rd. , Gudchong, Musng, LoieSuparaek intrakul
ChanthaboriProvincialForest Office, Wattnai, Muang,Supart Salarat
Charithabuti

Protected Areas Manegement andAdrriiitistt'ation Office 4,
Cha-urn, Phetchaburi76120

Chaiyaphum Provincial Forest Office, Muang,
Chaiyaphum

Pattalung Provincial Forest Office, Ramaes Rd. ,
Kimasawaii, Mumg, Pattalung

18 SUI:othaiRd. , Soi 9, Dusit, Bangkok.

Sompop Thitawasun

,

Sompom Chatcharus

t

Somsak Khuenkaew

.

Somsuk Greetaton

Songkram Thrumnincha

Songsak Vitayaudom

.

Sophon Dumnui

Sopon Leelathanapipat

Sopon Tipmontri

Srisawat Riftenmora

Suchart Kullayawongsa

Suchart Pongcestakun

Suchart Thaipeth

Suchart Yinunee

Sudsakom SUI:soong

Sunnai Madman

,

Sripasit Charichauvarit

Supat Bumneeprasert

Supavit Ngemnak

.

Supin Boonyakan
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Supom Inngkina

SLIPot PactdpTing

Suprecha Slipakijaruk

SUTachai Pokamanee

SUTaplioii BullirLuigsuk

SLITapoiig Antichon

Sukliothai Provincial Forest Office, Pravesnaldion, niartt,
Muang, Sumothai
Protected Areas Management and AdTntnistt'ation Office 4,
Clia-Ian, Phetchabtui76120

Udonwanit Shop, NongbuaMarket, MLiang,
Udonthaiit 41000

Protected Areas Management and Adjniittstration Office 4,
Cha-urn, Phetchabirri 76120

20711 M. 10, Balunaipattana, Post Box 34, Maechan
Chiaiigrai 57/10
Sakoiinakhon Provincial Forest Office, Mtiaiig,
Sakonnaklion

Chiangthai Tradding 1.1d. , Part. , 22/2 M. 2, Soi
Iudsantliahamua, Bangkok

F10, KhunniaekLniunee, I{lawoiig, Rongkwang, Pine

Chiangdao Nation Park, Chiangmai
Forest Economics and Forest Products Researcli Office,
RFD, Bangkok 10900
F10, Sristichana!ai Plantation, Sristichanalai, Sumothai

194 M. 7, Nasan, Praprom, Nakhonsritiuirrat 80000

Forest Norsery Division, Reforestation Office, RFD,
Bangkok 10900

F10, Mae-u-kor, Maeyounmoi, Muang, Maehongson

F10, WarigchiiiPlantation, Napoon, Warigchin, PTae
78 1:1. 4 T. Fahong, Sarapee, Chiaiigmai 50140
Forest Economics and Forest Products Research Office,
RED, Bangkok 10900

Protected Areas Marugeinent andAdrrimsti'ation Office 21,
612 Makiood Rd. , Muang, Pattani

PrachinbuTiProvincialForest Office, Namtiang Rd. ,
Muang, Prachinburi

Faculty of Forestry, Kasetsart Urnversity, Chatuchak,
Bangkok 10900

Supan BusiProvincialForest Office, Muang, SupanBuri
130 Ms. TambonNonghani, amphur Sunsai, Chiangmai
Industrial Promotion Center Region I, 158 ThorigliotelRd. ,
Muang, Chiangmai

Lumphun

Suansa and Buatong Co. Ltd. , Chiangmai

Forest Norsery Division, Reforestation Office, RFD,
Bangkok 10900

ChiangmaiNatirralResources and Environment
Provincial Office, Changphuag, Mumg, Chiangmat 50300
Songkla Zoo, 109 M. 5, Kaorupchang, Muang,
Songkla 90000

SUTasak Suksoinboon

Suratchailnwises

Surin Numpmsert

Suien Chiablaem

Suwan Ponglaroen
Suwimol JOTaden

Tanapong Phdtaeii

Tanongsak Alluwiya

Tavarak Yodwong
Tawan Somttun

Tawat lirayLit

Taweesak Wattanasuntigun

Teanchai Boon-ard

Teera Veenin

Teerapon Srimora
Thanred Chumn

Thanthat Yomkoed

Thanucli Choksupanai

Thanuponi Supasa

Thirdpong SLIPapenn

Thongsiik hitasee

.

Thuiiirongsawat Bunjun
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Titu, akom Pinyayotha

Tituiakom Sittiwong

Tire Jongtokuii

Todsapom Thongthieng

Tongine Born^

Tongsok Tongsokde

Tongsuk Markoed, Sgt
Turnnoon Akarapin
Udom Marinekat

Udom Qinyim

Udom Tareejit

Uruirat Yamsaka

Uthai Jongprasopchai

Vanyuth Fomigvivat

Varapom Dowigsang
Vibul Charoenchai

Vichai Udonrratanasilp

Vicham Ruechurote

Forest Econontics and Forest Products Research Office,
RFD, Bangkok 10900
Bureau of Coinmunity Forest Management, RFD,
Bangkok 10900
Bureau of Community Forest Momgement, RFD,
Bangkok 10900

King Mongkut's University of Technology, Thonbori,
PrachautitRd. , Thungkru, Bangkok 10/40

Bamongka, M. 12, T. Nontaburi, Kabinbirri, Pinchinbuti
279 M. 5, T. Kogkram, Bangplarria Supanbori72150
Kavilla nuntary Camp, Mumg, Chian^11ai57000
Forest Norsery Center3, Mumg, Yasothom 35000

Community DevelopmentDepartrneiit, Mumg,
Chianginai50300
203 M. 4, Mumg-rigai, Chiangdao, Chianginai 50140

PrachaubkirikunProvincialForest Office, Mumg,
Prochaubkirikun

Forest Economics andForbst ProductsResearch Office,
RFD, Bangkok 10900

Hueykaew Watershede Station, Chiangyiiai
Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900

Ma^jo University, Chianginai 50290
F10, Maemoh Plantation, Bandong, Maemoh, Lampang
Sarin NattrralResources andEnvironmentProvincial

Office, Nogrnunng, Muang, Sarin 32000

VC Bamboo industry Ltd. , Part. , 367 M. 7, Measod,
Tat 63/10

Protected Areas Mangernent andAdrimxistt'adon Office 15,
SinghakliRd. ,Muang, Chiangai57000

Samudsongkram Provincial Forest Office, Mumg,
Samudsongkram
Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900
Private Reforestation Division, Reforestation Office,
RFD, Bangkok 10900

industrial Promotion Center Regionl, Chianginai 50000
Forest Economics andForest Products Research Office,
RFD, Bangkok 10900
National Park, Wildlife and Plants De^nont,
Phaholyothin Rd. , Bangkok 10900
Forest Economics and Forest Products Research Office,

RFD, Bangkok 10900

Protected Areas Management andAdrimistration Office 14,
PainaiRd. , Wiengnua, Muang, Lampang 52000

Vinit Phoonaovarat

Virach Benjaphantawee

Vitchanee Boonyapatipark

Vudhikom Khuincharoen

Warichai Ratchadamas

Wariida Subansenee

I

,

Warmasak Rungrojwanich

Watinee Thongchet

Weera Yakai

.
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Weerapong Sawatwongpom
Weerasak Papas
Weerawat Wathanadliiraiml

Werechai Khomvacharapong

Wiham Tritongvtiit, Capt

Witchan Allpanurak

Winai Panyathanya

ChiangrnaiUniversity, Chiangmai

Maejo Urnversity, Chiangmai 50290
Nan Natural Resources and Environment Provincial

Office, Chatsatan, Muangrian, Nan 55000

National Park, Wildlife andPlants Depafunent,
Phaholyothin Rd. , Bangkok 1090

Senventhinfantryman Battalion, Chiangrai

Agricultural Products institute, Kasetsart University,
Chatuchak, Bangkok 10900
Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900

Jutsluk Co. , Ltd. , Mumg, Chiaiigmai

Protected AreasManngementandAdiiimstrationOflice 11,
Warigchan Rd. , Musng, Pitsanulok 65000

DoipuiResearch Station, Kasetsart Urnversity,
Chiangmai

Chachoengsao Provincial Forest Office,
MariachukkapudRd. , Muang, Chachoengsa0 24000

13/1 M. 11 T. Maena, Chiangdao, Chianginai 50170

Maejo Urnversity, Chiangmai 50290

F10, Tungkwean Plantation, Wiengton, Hangchat,
Lampang
Forest Economics and Forest Products Research Office,
RFD, Bangkok 10900

10 M. 8, T. Bangchaocha, Foulong, ingthong 14/20

Faculty of Socialscience andHumanities, Maindol
Salaya, Phutthamonthon, NanonPathom 73170
Forest Economics andForest Products Research Office,
RFD, Bangkok 10900

Protected Areas Marugement andAchimtisti'ation Office 16,
153 Charoenprates Rd. , Muang, Chiangmai50000

WITot Shang-akrabavom
Wirot TheGranawe

Wisit Kitsompom

Withya Jeapaiboon

Wong Kae^iaima

Worapon Ittawong
Worapot Kernbai

Woratham 00njittichai

Winivisa Tong-rigam

Yanyong Ampawa

Yanyong Kangkam

Yotin Inntavee

.
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Panel Discussion
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