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- Rothmannia winitii (Craib) Bremek. wuNaa (Rubiaceae)

- Syzygium winitii (Craib) Merr.&L.M.Perry win Lfiﬁqm (Myrtaceae)
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Biodiversity Education
— Are We Succeeding?

Richard Dawson
Field Studies Council

Environmental Education Unit, UK.

Abstract: The number and quality of biodiversity
projects has
environmental education first hit the global stage
in the 1970’s. But has this rise in biodiversity
education been matched by a similar success in
the preservation and enhancement of biodiversity

education increased since

itself? This paper will explore this issue by
reflecting on the experience of the Field Studies
Council, a UK educational charity with over 60
years experience of biodiversity education, and
examining the kinds of learning that will really
support the preservation and enhancement of
biodiversity. The aim of the this paper is not to
necessatrily provide answers, but to challenge the
thinking behind biodiversity education and prompt
critical reflection on current practice.

Introduction

In the beginning...

Environmental  education, and thus
biodiversity education, first became prominent in the
late 1970’s with the Thbilisi Declaration. This
international declaration was the first international
attempt to define what environmental education
should be about and how it needs to delivered. The
five core principles of understanding, knowledge,
attitude, values and action are still referred to today.

The environmental education movement
was born out of a wider environmental movement in
the 1970’s that promoted individual action against
the then environmental ‘bads’ of business, industry
and big government. The environmental movement
has come a long way since then, and many
environmental organisations works actively as
partners with business and big government. But how
much has environmental education changed and
developed? Despite many positive changes and
increased effort, many programmes still rely on the
basic assumptions behind the Thilisi Declaration.
Are these assumptions still current in today’s
climate?

In the United Kingdom...

Established in 1943, the FSC (Field
Studies Council) has become internationally
respected for its network of education centres,
international outreach training projects, research
programmes, information and publication services
and professional training and leisure courses. In over
60 years it has grown from one small centre to a
network of 17 centres, 14 of them residential. It runs
a wide ranging programme of courses in
environmental study from the ages of 3 to 90 years,
and has over 100,000 visitors per year.

Central to the work of the FSC is its motto
‘environmental understanding for all.” Central to the
delivery of this is the concept pioneered by the FSC
of the outdoor classroom. The FSC experience is
that by bringing students face-to-face with the
natural and man-made environment is key to
successfully investigating and understanding it. And
furthermore it is essential if that understanding is to
be transformed into action throughout a person’s
life.

In short, the outdoor classroom:

= Brings concepts and theories to life

= Enables practical enquiry skills to be

honed and perfected



= Ensures ideas and interests can be
shared

= Inspires students for a lifetime

= Makes education fun.

The approach to learning pioneered by the
FSC continues to develop today through education
networks throughout the world. But the datable
about how we should learn and how learning
contributes to the preservation and enhancement of
biodiversity continues, as it should do.

The Living Planet Index tracks the health
of key ecosystems and their ability to sustain the
planets functions in a state habitable for humans. As
you can see all the trends are going in the wrong
direction.

Biodiversity and ecosystems are being more
widely understood for the services they provide that
support human life. These ecosystem services are the
things that clean the air and water, provide fertile
soils and maintain the temperature of the planet.
These ecosystem services are also suffering as
diagrams 2 and 3 show.

this century.

Source: UN Millennium Ecosystem Assessment

Box 1: Key Findings from the Millennium Ecosystem Assessment

o Over the past 50 years, humans have changed ecosystems more rapidly and extensively than
in any comparable period of time in human history.

e The changes that have been made to ecosystems have contributed to substantial net gains in
human well-being and economic development, but these gains have been achieved at
growing costs in the form of the degradation of many ecosystem services.

e The degradation of ecosystem services could grow significantly worse during the first half of

e Approximately 60% of ecosystem services are being degraded or used unsustainably.

Are we succeeding...?

How do we measure success? Many
education projects, quite rightly, measure the
number of participants, publications distributed,
workshops delivered and a whole host of other
indicators. By such measures biodiversity education
is truly succeeding. Every year more and more
projects are delivered, greater numbers of people
take part and the message of biodiversity education
is received and digested. All well and good!

Reflection would be useful on the actual
purpose of biodiversity education. If it is to provide
learning and education then, yes, we are truly
moving in the right direction. If it is to preserve and
enhance biodiversity then we need to examine a
different set of indicators.

In 2005 the United Nations released the
Millennium Ecosystem Assessment. At the time of
its release it received wide global media coverage.
Box 1 above shows why.

Clearly this is not a success. The reason
that the Millennium Ecosystem Assessment got such
wide media coverage was because of the amount of
negative news it delivered. Diagram 1 above shows
this in a different way.

Clearly something is not right. If on one
measure biodiversity educators are succeeding
in delivering more and better quality learning
opportunities (and they are) why are the indicators of
healthy ecosystems and biodiversity mostly pointing
in the wrong direction?

Diagram 1 — Living Planet Index
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Floods
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Source: Millannium Ecosystem Assessment
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Diagram 2 — The Ability of Ecosystems to Regulate Flooding
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Data plotted by decade
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Diagram 3 — Status of Ecosystem Regulating Services

Status

Regulating Services v
Air quality regulation A
Climate regulation — global v
Climate regulation — regional and local +/-
Water regulation n
Erosion regulation v
Water purification and waste treatment v
Disease regulation +/-
Pest regulation v
Pollination v
Natural hazard regulation v
Cultural Services

Spiritual and religious values v
Aesthetic values v
Recreation and ecotourism +/—-

Source: UN Millennium Ecosystem Assessment

Are we looking at the right things...?

To answer the question above we need to
ask what is it that is causing the impacts on
ecosystems and biodiversity so clearly laid out in the
UN Millennium Ecosystem Assessment. There are
several key levers that are both destroying
ecosystems and at the same time can become levers
for change.

Some of the drivers in diagram 4 will be
familiar to many biodiversity educators — changes in
land use and species introduction or removal. Others

are only talked about in the most general terms or
ignored. But why is this? If issues such as resource
consumption,  governance,  technology  and
demographics are such important issues why are
they not addressed? One of the main reasons is a
lack of systemic thinking. It is often assumed that by
promoting personal behavioural change, often in a
moralising and negative way, we can bring about
effective change. This is rarely the case and becomes
even more difficult to sustain in the face of the huge
pressures from consumerism, driven as it is by the
call to use more not less of the world’s resources,



population change and our massive reliance on oil.

One simple example of this reliance on
the ‘you do your bit’ style of education comes from
Ireland. For many years campaigners had tried to
reduce the amount of plastic bags used in society.

Oil has undoubtedly brought huge benefits
to mankind. But these benefits have been at the
cost of the natural resources that sustain the planet.
Without the planets functions we cannot live.

Human Well-being and
Poverty Reduction

®  Basic material for a good life
®  Health

® Good Social Relations

" Security

®  Freedom of choice and action

Tl

Ecosystem
Services

Source: UN Millennium Ecosystem Assessment

Diagram 4 — Ecosystem Services and Drivers of Change.

Indirect Drivers of Change
®  Demographic

®  Economic (globalization, trade,
market and policy framework)

®  Sociopolitical (governance and
institutional framework)

®  Science and Technology

U

Direct Drivers of Change
®  Changes in land use
®  Species introduction or removal
®  Technology adaptation and use
® External inputs (e.g., irrigation)
®  Resource consumption
®  Climate change

The types of campaign will be familiar -
reuse old bags, use a cloth one, etc. The result was
about a 10% reduction in plastic bags. A general
rule says that about 5-10% of the population are
willing to change their habits by persuasion. In
2002 the Irish Government cam up with a different
solution. They imposed a tax on plastic bags at
source. Now when shoppers go to the supermarket
they have to pay a tax on each plastic bag they use.
The result? A 70% reduction in plastic bag use in
one week. Whereas education had a key role in
bringing the issues of waste and over-reliance on
plastic to the publics attention, it was only when
system change, in the form of a tax, was introduced
that real results were gained.

Here are two diagrams that have
everything to do with biodiversity and ecosystems
but are mostly ignored.

The modern world is built on a cheap and
plentiful supply of oil. The rise of industrialisation,
the growth of wealth and standards of living can be
tracked by following the increasing demands for oil
globally. It would not be an understatement to say
that we would not be where we are today without it.

Population growth has been relatively
stable in human history, but in the last several
hundred years it has increased many times over
and is predicted to keep rising until, perhaps,
levelling off at about nine billion. With this
population growth has come an increased demand
for natural resources, and as s result massive
natural resource loss. Research is increasingly
pointing to the fact that the poverty alleviation and
health ecosystems are intrinsically linked.

Diagram 5 — Qil Consumption by Country
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Diagram 6 — Population Growth
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One of the greatest myths of the twentieth
century has come from marketing. In the early days
of industrial production the products created were
new and there was a ready market. But what
happened when companies realised that everyone
had a fridge, TV or radio set? Marketing came to
the rescue. Marketing promoted the belief that we
should not be satisfied with what we have got,
rather we need a better, bigger, newer fridge, TV or
radio. The idea is that the less we have the unhappier

environment may start with the question ‘why is
recycling a good idea.” The normal answers follow
and a recycling project is usually the result. But is
this the best we can do? Is this the most effective
way to tackle environmental solutions? Perhaps
the right question should be ‘is recycling a good
idea.’

Changing the question can lead to a very
different response. Why do we recycle — because
we wish to reduce the amount of waste. Why do
we produce waste — because our production
processes are very inefficient. The Rocky
Mountain Institute in its book Factor Four shows
practical example of how nearly all industrial
processes could see a four-fold increase in
efficiency with a four-fold decrease in resources
use. It is simply good business sense to do this!
After all, if we want to tackle the waste issue why
not just design it out of the system.

The same thinking can be applied to
biodiversity. By changing the questions we are

Is recycling a good idea?

with shall be, and conversely the more we have the
happier we will be. This equation more=better is
clearly a misnomer. More is a quantitative term
whereas better is a qualitative term, the two are
difficult to compare. Research into peoples’ basic
well-being provides some clear answers. Surveys of
the well-being of American citizens shows that up
to the 1960’s, an increasing level of well-being with
each dollar earned. Since the 1960’s as GDP has
continued to grow well-being has stayed more or
less static. More does not equal better. Above an
annual income of US$10,000 (or the equivalent
good and services in other countries) wealth and
well-being are not linked.

These examples of key drivers of change
that have huge impacts, but are seldom discussed
with any meaning.

Are we asking the right questions...?

One reason why we are perhaps getting it
wrong is that we are asking the wrong questions.
For example, a typical school project about the

asking we can understand more deeply the actors
creating biodiversity loss and understand more
effectively where can needs to be applied.

So in summary, much of what we call

biodiversity education is:

Doomy - the world is in a mess and it
is getting worse.

Moralising - if only we all acted
together to “save the world.”

Individualistic - you created the
problem now you do you bit to help.

Boring - does not give a sense of
what is possible.

To be really effective biodiversity

education needs to be:

Upbeat-there are real possibilities to
have a healthy planet and a high quality of life.

Practical-there are choice that we can
take to create sustainable societies and economies
with personal benefits for you and me.

Systematic—change can benefit all of us.



Sustainability - a clean world full of
opportunity, inclusion, empowerment a high and
rising quality of life. The technology is already
here, the only thing missing is the idea that we can
do it!

Thinking like a Cherry Tree.

If biodiversity education can teach us one
crucial lesson, it is to think and act like nature. The
cherry tree is a good example.

The cherry tree in blossom is a beautiful
site. We could say that the cherry tree is very
effective in providing an abundance of beauty and
its production of blossom and fruit. But the purpose
of the blossom and fruit is to produce seeds to
produce more cherry trees. The average cherry tree
needs to produce one successful sapling every 50
years. Yet each year it produces hundreds of seeds.
If this was production line we would immediately
say what a hugely inefficient way to produce a
product (in this case a cherry tree). But whereas in
our industrial production processes waste really is
waste, in nature waste from one plant is food for
another. The cherry tree belongs to an ecology that
has evolved to produce zero waste.

Where now...?

If biodiversity education is to blossom
and fundamentally address the issues that really
matter then it must undertake a metamorphosis. It
must move from a very well-meaning and well
delivered approach to learning that focuses on:

= Knowledge about biodiversity.

= An approach that focusing on

understating how  biodiversity
functions.

= A limited view of the benefits of

biodiversity not set in the broader
context of the sustainability of the
human race, and the fact that we are
just a sub-sect of ecology.

= Personal responses that have little of
no overall effect.

= |nstead effective
education should be about:

biodiversity

» Understanding the pressures of
economics and society on biological

resources.

= Knowing where the levers of change
are.

= Making connections between

sustained biological resources and a
high quality of life.

= Taking appropriate action.

= Changing systems.

To paraphrase Einstein, ‘we cannot solve
problems with the same thinking that created
them.” If current learning about biodiversity is not
leading to a positive benefit for biological
resources themselves then we must either accept
our fate, or change what we are doing.

References

Hawken, P., A. Lovins and L. Lovins. 1999. Natural
Capitalism: Creating the Next Industrial Revolution.
Little, Brown.

Jucker, R. 2002. Our Common llliteracy. Education as if the
Earth and People Mattered. Peter Lang.

Marks, N., A. Simms, S. Thompson and S. Abdallah. 2006.
The Happy Planet Index: An index of human well-
being and environmental impact. New Economics
Foundation.

McDonough, W. and M. Braungart. 2003. Cradle to Cradle:
Remaking the Way We Make Things. Rodale
Books.

Millennium Ecosystem Assessment. 2005. Ecosystems &
Human Well-being. Island Press.

Porritt, J. 2005. Capitalism as if the World Matter. Earthscan.

Scott, W.AH. and S.R. Gough. 2003. Sustainable
Development and Learning: framing the issues.
Routledge Falmer.

Scott, W.A.H. and S.R. Gough (eds.). 2003. Key Issues in
Sustainable Development and Learning: a critical
review. Routledge Falmer.

Webster, K. 2004. Rethink, Refuse, Reduce...Education for
sustainability in a changing world. Field Studies
Council.

Weizsacker, E. 1998. Factor Four: Doubling Wealth, Halving

Resource Use. Earthscan Publications Ltd.



The Importance of
Farmland Biodiversity
as ‘Natural Capital’ for
National Development

Kevin Kamp

Chief Technical Advisor Sustainable
Agriculture for Environment Project, Danida,
Bangkok, Thailand

Abstract:  The Danida funded Sustainable
Agriculture for Environment Project in Thailand has
been focusing on farmland biodiversity as an
important component of sustainable agriculture
and livelihood security for rural communities.
Considering farmland biodiversity  within  the
concept of “natural capital” helps to place
greater understanding and importance on this
aspect of the farm system. Cursory research and
experiences from the Project suggest that the
biodiversity found on infensively culfivated
farmland in Thailand is very high and strategically
important for household livelihood strategies. Yet
very little research and documentation exists and,
therefore, very little understanding of the
importance of farmland biodiversity is shown by
government agencies, including researchers.
Farmland biodiversity is under considerable threat
from many sources leading fo critical reductions
in the overall natural capital of Thailand’s
farmland. Urgent action is needed fo improve
the situation.

Introduction

Biodiversity can be greatly enhanced by
agriculture. On the other hand, agriculture can
also deplete biodiversity. The fact that agricultural
systems can both enhance and deplete biodiversity
is very important if you are a farmer who depends
on farmland biodiversity for achieving food
security  objectives. Unfortunately,  the
mechanisms and situations in which agricultural
systems can radically impact biodiversity are not
understood well enough by farmers, researchers
and policy makers for the best management
choices to be made. Considering farmland
biodiversity as a form of natural capital could help
to increase interest in farmland biodiversity and its
important role in farming communities.

CASE 1. 1In 1980 in a small village in
Amphur Tron, Uttaradit Province, a farmer applied
Furadan to his rice field to control rice pests based
on the recommendations of the agriculture
extension department. It controlled the pests. It
also killed the fish, shrimp and frogs in the rice
field which the farmer depended on for supplying
his entire extended household with food. And it
also killed the fish, shrimp and frogs in all of the
fields below his own rice field which his neighbors
also depended on for their food. The farmer was
S0 angry at the extension agent he asked him not to
return to the village again. This is an example of
farming systems depleting the biodiversity [natural
capital] which was important for local food
security strategies.

CASE 2: 1In1993 in Tangail District in
Bangladesh, an agriculture extension official
visited a village in the late afternoon to find that
the entire community was sitting around a rice
field with joy in their eyes. They were “listening”
to fish feeding on insects. Earlier the extension
official had recommended that the farmers
introduce fish fingerlings into their rice fields and
stop using pesticides. These same farmers later
harvest fish from their rice fields which had
greater value than the rice they harvested. This is
an example of farming systems enhancing
biodiversity [natural capital] which resulted in
increased local food security.

Together, these case studies illustrate two
important points: 1) how agricultural system
management can have an impact on biodiversity
[natural capital]; and 2) how farmland biodiversity
[natural capital] is directly related to food security.
The second point is particularly important because
it illustrates a fundamental difference between
“western agriculture” and rural Asian agriculture.



Western agriculture tends to be a solely market-
based function not much different than a factory
producing any consumer product for the market.
This is very different than rural Asian agriculture
which is a complex mixture of food, income,
material, household utilization and cultural
functions.

It is interesting what the UN FAO has to
say about natural capital: “Capital is a stock of real
goods with the potential to produce a flow of
benefits or utilities in the future (Hicks, 1939).
Natural capital, then, is the stock of goods derived
directly from nature that have the potential to
contribute to the long-term economic productivity
and welfare of societies. (Barbier, 1998) It includes
raw materials such as timber, water and soil, as well
as environmental services such as waste
assimilation and watershed maintenance. In
addition, natural capital provides utilities through
the provision of aesthetic and recreational services
(Leslie Lipper, UNFAO).

FAO goes on to describe, as many have
before, the value of soil as natural capital and how
40% of the world’s soils are already degraded,
reducing the natural capital for which farmers
depend on their livelihoods. But what the UNFAO
does not mention is the biodiversity on farms which
contributes to the long-term economic productivity
of rural communities. And this biodiversity is
much greater than “timber, water and soil”.
Farmland  biodiversity  provides  important
ecosystem services which provide indirect benefits
to farmers as well as direct benefits such as food,
income, materials, medicines, etc.. But because no
value has been assigned to these systems they have
been over-consumed and over-polluted,
significantly reducing the natural capital found on
farmland. Indeed, because so little value has been
placed on these systems, they have received little
attention, not only by researchers but particularly
by mainstream agriculture support agencies.
Effectively, farmland biodiversity is invisible to
policymakers. How much capital is there in
farmland biodiversity? Nobody knows.

This paper contends that the farm as a
whole needs to be considered the “natural capital”
of the farm, both for ecosystem services and as a
system providing direct benefits to farmers. And
there should be little doubt that the biodiversity of
farms across Thailand (and the world!) is much
more degraded than the current situation which
exists for soils. But as will be repeated many times
in this paper, the problem is that there is little data
to support this statement. And this is a very
dangerous biodiversity. First, very little was known

about where biodiversity existed on the farmland.
Biodiversity is not homogeneous across the farm.
Biodiversity levels vary significantly on the farm,
with some areas being extremely high while other
areas are very low. Typically, farm fields tend to
be low in biodiversity due to the nature of farming
practices being carried out in them. The figure
below provides some idea of how the level of
biodiversity might be compared across various
ecosystems typically found on Thai farms, also
comparing how it might differ in the wet and dry
Seasons.

Farmers, however, do recognize the
importance of farmland biodiversity and the fact
that it has been decreasing. It has been noted that
small farmers in east Africa are beginning to
replant land adjacent to fields with a number of
tree and grass species in an effort to increase soil
fertility, realizing that soil fertility (meaning soil
capital!) is directly related to the organic material
in it and the corresponding biodiversity. Groups
that the SAFE Project has worked with in Thailand
have protected the habitats for certain species and
initiated enhancement activities.

Figure 1. SAFE Project Schematic of Biodiversity
Activities

The Danish funded Sustainable
Agriculture for Environment (SAFE) Project
addresses this issue through the framework of
“sustainable agriculture”. The project has had a
specific emphasis on the issue of biodiversity as an
important aspect of sustainable agriculture. The
Project has approached the issue of biodiversity in
farmland as per the diagram above (figure 1). The
SAFE Project divides biodiversity related
activities into three activity groups: i) research on
biodiversity type and location; ii) research on the
impact of biodiversity on agriculture and farm



livelihoods; and iii) working with communities to
develop habitat action plans to conserve farmland
biodiversity. These three activities are related. The
first two are research-oriented while the later is
action-based at the community level.

in them. The figure below provides some idea of
how the level of biodiversity might be compared
across various ecosystems typically found on Thai
farms, also comparing how it might differ in the
wet and dry seasons.

High

Diversity of species

Low

OWetseason O Dryseason

Figure 2. Biodiversity of farm scapes in the wet and dry seasons.

The SAFE Project began focusing on these
three activity areas as a result of the current
situation regarding the low level of understanding
and local-level action on biodiversity. First, very
little was known about where biodiversity existed
on the farmland. Biodiversity is not homogeneous
across the farm. Biodiversity levels vary
significantly on the farm, with some areas being
extremely high while other areas are very low.
Typically, farm fields tend to be low in biodiversity
due to the nature of farming practices being carried out

Medicine

Figure 2 above indicates [estimated]
extreme variations in biodiversity levels across 12
potential ecosystems found on Thai farms. While
these are only estimates, they provide considerable
opportunities  for speculation as to how
biodiversity might differ within a farm, where the
biodiversity exists and what types of biodiversity
might exist in each ecosystem. Further, one can
only speculate as to what the relationship is
between the biodiversity in each of these
ecosystems and how they relate to farming and
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Figure 3. Farmland Biodiversity Functional Groups.



household livelihood strategies.  Unfortunately,
there does not seem to be enough research to
substantiate or repudiate the data offered in this
graph nor is the research growing at any
appreciable speed.

The Relationship between Farmland Biodiversity
and Natural Capital Methodology

One of the most striking aspects of
farmland biodiversity in rural Thailand is the fact
that it is so heavily relied upon by farm families to
meet their livelihood needs, biodiversity being one
of the most important “natural capital” assets of the
farm. The SAFE Project has classified the uses of
biodiversity by Thai farmers into seven functional
groups:

The seventh functional group includes
biodiversity’s close and important relationship to
agriculture, including but not limited to:
pollination, soil building, and crop protection
(natural predators, parasites and other protective
organisms). This group can be best described at the
“ecological services” provided to the farm. These
seven functional groups are of critical importance
to farmers, individually, and the country as a whole.
How important is farmland biodiversity? Cursory
studies undertaken by the SAFE Project provides
some light on this.

In 2005, more than 150 farmers in eight
regions of the countries were questioned regarding
their use of biodiversity by means of PRA methods.
There were considerable regional differences as
well as differences between farmers, however, the
results of these studies indicate a very considerable
use and importance of biodiversity in their
livelihood strategies, as per illustrated in the
following graphs. Graph No. 1 illustrates how many
days per month farmers consume local food items
which grow wild on the farm, by group type. The
groups are divided into six logical groups as
follows: a) Fresh Fish; b) Preserved Fish; c)
Crabs/Shimp/Shellfish; d) Insects; €) Other
Animals; and f) Fruit/Vegetables. The significance

of the frequency of consumption of these food
items cannot be overstated. Locally obtained food
items are consumed most days with vegetables and
fruit being consumed every other day (16 times per
month). Totally, animal protein is consumed
almost every day of the month, although the type
of organisms consumed varies considerably. Based
on this data it would appear that animals and
plants/fruit found on the farm form a very
significant and regular supply of food for a large
percentage of farmers.

Average # of Days Per Month In Which Farmers
Consume Local Food Items

Graph 1
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Graph No. 2indicates the breakdown of
food items consumed by group as a percentage of
number of total food items consumed. This does not
indicate quantity and frequency of consumption.
For example, fresh fish species account for 23% of

the species consumed, however, the quantity of fish
consumed in the diet could be less than or more
than 23%.

Graph No.3 shows the average number of
species consumed by farmers for each of the three
groups, and provides an indication of the amount of
species which are consumed compared to total wild
species known in the area. Of significance here is
that approximately 62% of all the species familiar
with farmers are used as food. In this case, out of
74 species, farmers report consuming 46 of them.
It is unlikely (although not looked at in this study)
that farmers eat a larger variety of wild species than
domesticated species! Looking at this data
combined, it appears that farmers consume on a
daily basis an assortment of 46 species of animals
and plant species found growing wild on their
farms, with fish and vegetable/fruit making up the
bulk of the these species. The “value” of these
species as food items, therefore, is considerable.

Graph No. 4 provides information on the
income derived from farmland biodiversity, per
household per year. Note that the total income is
more than 14,000 Baht per year, with fresh water
species (fish, shrimp, crab, etc.) making up 52% of
the income obtained, with plants making up 32%.
It is of interest the rather significant percentage of
total income (14%) coming from the sale of insect
species coming from the farmland. Again, the
“value” of biodiversity in monetary terms is very
considerable. Compared to the number of species
consumed, however, the number of species which
have the potential to be sold in the market is much
more limited. Farmers only reported a total of 22
species which have market value, of which they
reported only selling about 25% of that number.
This would indicate a rather high market value for
very few species. It would be interesting to see if

the value of these species is also contributing to a
problem of over-harvesting and population
depletion as well.

One particular group of “farmland
biodiversity” which was also studied was
medicinal herbs (Graph 4). Some farmers reported
using more than 20 species of medicinal plants
from their farms, with some locations reporting
more than 50% of the farmers regularly using such
local medicines. While most farmers used such
medicines only a few times per month,
somefarmers reported using such herbal medicine
every few days throughout the year. The real or
perceived benefits from these medicines are
undoubtedly considerable.

Average Income (Baht) per Household Derived
from sales of Natural Organisms from Farm in

Graph 4 One Year
Others, 333,
Plants, 4666, 2%

32%

— Fresh water
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Number of Products Made from
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Finally, farmers were asked about materials
which come from the farmland for use in the
household. As can be seen from Graph 5, bamboo
was the most useful material coming from the
farm which farmers reported (probably under-
reported!) using for making 17 different types of
products. Wood/trees were the second most used
materials from which an average of almost nine
products were made.



In this cursory study, issues of environmental
value, social value and ecological service benefits
to the agriculture system from farmland
biodiversity were not reviewed. The value from
biodiversity for these three functions is likely to be
substantial.

How Much Do We Know?

What we know about farmland biodiversity
is probably very little indeed. It might best be
gauged by asking questions about farmland
biodiversity and ascertaining whether or not we
readily know the answer. Questions should be
asked concerning 1) where farmland biodiversity
exists within typical farmland ecosystems in
Thailand [spatially and temporally]; 2) how
biodiversity is important to farm livelihoods [using
the seven levels introduced in this paper as a
starting point]; and 3) the impact of various
farming practices on the wide range of biodiversity
which exists [with a much greater understanding
implied than simple “do not use pesticides”
instructions to farmers as the sole strategy to
protect biodiversity].

There have been many studies done to
document at how rural communities use non-timber
forest resources. Few have been done to look at
farmland biodiversity resources. From the cursory
investigations of the SAFE Project, it appears that
the “natural capital” in farmland is probably a very
significant portion of the overall value of the farm
and that it is not limited to the crops being grown.

Given the importance of farmland
biodiversity to total farmland capital, it is critical
that farmland capital be maintained or enhanced.
Much has been researched regarding increasing the
productive capacity (capital) of soil because of the
recognition that soil degradation is a major
constraint to global food security. Based on this
research many types of strategies have been
developed to ensure the long term productivity of
farmland soils. The statistics on soil degradation
are alarming: 40% of the world’s agricultural land

experiences serious productivity impacts due to
soil degradation and some regions of the world are
experiencing up to 75% degradation of soils
(FAO, Lipper). Biodiversity is much inclusive
and more important than simply soil productivity
since soil productivity is concerned primarily with
healthy soil biodiversity and nutrient recycling.
Farmland biodiversity, however, not only includes
soil biodiversity but the biodiversity on the entire
farm which has a direct relationship on soil
biodiversity and many other livelihood functions.

The initial work done by the SAFE Project
clearly provides strong justification for serious
investigations and pro-active work on how to
preserve farmland biodiversity as a major strategy
to improve farmers’ livelihoods.

The role of Farmers, Government
Agencies and Researchers

Farmers need to play the central role in
conserving and enhancing the natural capital on
their farms. There can be no substitute for
farmer’s central role in this function. This means
that farmers and their communities need to be
active in conserving and enhancing farmland
biodiversity. Farmers need to be supported by
appropriate government policy and trained NGO
and government staff, including researchers.
Everyone needs to understand the importance of
farmland biodiversity, the needs of practical
research and support field-level activities to
conserve and enhance it.

Farmers:

Currently, farmers have much of the
knowledge needed to make effective farmland
biodiversity conservation plans. But they often
lack a few critical pieces to making it work.

Ownership:  Farmers need to feel
ownership over the farmland biodiversity
resources on their farms. Without ownership, and
the benefits of such ownership, farmers will be
less interested in conserving and enhancing these
capital assets.



Responsibility: Farmers need to feel and
understand that they are the ones accountable for
farmland biodiversity resources. This is not the
responsibility of the government or other agencies.
It is their capital and they are responsible for its
management.  Losses or enhancement of this
capital is their responsibility and they will be
affected by the gains or losses in farmland
biodiversity.

Influence Events: Farmers need to feel they
can actually make a difference in the level of
farmland biodiversity. Their farming practices and
livelihood strategies directly impact on the level of
farmland biodiversity. They can change the
situation, both individually and as a community.
They need to know that they can influence what
happens on their farms and in the community
themselves. They do not need to wait for outside
assistance. They have the power.

Information  Gathering and  Research
capabilities: While farmers understand much about
the systems on their farms, they don’t understand it
all. They need to be able to gather information and
implement their own studies in order to understand
the ecological systems on their farms well enough
to make sound management decisions. They have
to be able to incorporate new information into
existing information to come up with better
understanding of systems and how various
activities affect them.

Government Agencies and NGOs:

Think holistically: More than anything
else, it is important that we begin to think more
holistically about the farm rather than considering it
a factor which produces a few products for the
market. The Ministry of Agriculture and
Cooperatives tends to be divided individual topics.
While this helps develop a deep understanding of
these specialized areas (which is important!), it
distorts their importance. To help this, each of
these departments may need to develop specialists
in farmland biodiversity so as to make the
connection between their specialization and how it
fits into the “holistic farm”.

Develop Farmland Biodiversity
Specialists: From above, specialists who
understand farmland biodiversity should be placed
in each MOAC department so that they can
integrate the important specialized work of these
departments with the reality of farmland
biodiversity.

Understand and Support the Community’s
Role in Farmland Biodiversity: While outside

agencies can certainly support community and

farmer efforts in conserving and enhancing
farmland biodiversity, it is important that they
understand that the communities themselves are
ultimately responsible for this. Agencies need to
play and supporting role. Such support might be
initiating action plans, helping communities to
understand the importance of farmland
biodiversity, developing community leaders, and
helping farmers do research and document
farmland biodiversity issues.

Support Research: It is vitally important
that we understand farmland biodiversity and its
importance to livelihood security much better
than we do today. Research in areas with a
similar emphasis to that done by SAFE is needed,
but on a much broader and more sophisticated
scale. Of equal importance is social research
which documents the importance of farmland
biodiversity to farm livelihoods.

Conclusion

There is an urgent need to call attention to
the significance of farmland biodiversity so that it
receives adequate support to ensure the highest
possible contributions to rural livelihood security
in Thailand, and elsewhere. There should also be
recognition that highly productive agriculture need
not mean low biodiversity. Conversely, an interest
in achieving high, productive biodiversity on the
farm should not be seen as a threat, constraint or
challenge to also achieving highly productive
agriculture systems. They can both be done at the
same time. But not without fore thought. And
they cannot both be achieved without a much
deeper understanding of what biodiversity exists
on the farmland now, where the biodiversity
exists, how farming practices have an impact on it,
and biodiversity’s role in providing important
inputs into livelihood strategies of rural farmers. m



N1SANWYIADIUKAINHA1Y
nigonmuwlulsvisou

LIELISH DWNG
yaasmsanelng

“N1581379AIINKAINKAYNIITININ

ludanardeniy 9 vaduaralsatSan

WUIIUSLIMUIRLNBATNINAIIN

ﬁaﬂnwavyﬂaaﬁﬁﬁﬁu,fw1nﬁqﬂ

4’ Qo =~ Q

thaderninwasnssindagn Wo An
(= o

aywlns wals [3l7Uselomiidndrman
§ [ o A A A o

NN DIATIYINAUN WAL AIWINE15ID

WUﬂ’J’)NHﬂ’?ﬂWR?ﬂﬂadﬂﬁﬁﬁ%i%yﬂﬂ

~
nqﬂ )

MsWaIMITSsumMIzanlulsssawlayls
AMUARINARILNIITINNW WA RALNEAT LaTUNT
aﬁuat&%ﬁlﬂﬂiﬂidﬂﬂi SAFE (Sustainable
Agriculture for Environment Project) QGLﬁuﬁ’ﬂﬂiiu

a A ' v A a
’Luiﬁtmumglﬂawumﬂwm \hada1ndszwIng
' ' ~ s
sulnglulsznalnedsznauanininwasTidang
NILNUAANITWEINITIINTIADL1INTIIVING
uaﬂmnﬁmwmmﬁwmmmj anatdla wne
PANNUATZAUN IHANUFIAVDIANUARINAATE
mMeinw Bndszidniisary fe TsaSousiulng
luﬁumlﬁﬁaaglﬂﬁﬁuﬁmwm FIVIANTNAIUINNT
Soun1IsaunaauruadIda I ITUTL Uas
wangasmateunIrendnlngfilitanianszan
INTIIHON LWTIZAZIHWNITEL AUV ILATINT
ﬁaé’ﬁmqﬁi:m@ﬂf 3 Tanan Aa 1..NaNWAIWI
nEIIBMIRUILAzEIIANATERINT0IANN
‘V\ﬁ’]ﬂ‘ﬁﬂ’]EJYI’N%’JI]’]WI%WW?]LﬂH@]ilﬁLLﬁ“gll“ﬁuLLaz
159158 % 2. 1NAANBINANTENUAINAITHA
INHAINITNNAAFUNINUALTININA DN 3.1 D
aaLﬁ%ﬂﬁqmwﬁ'@ﬁﬂmamsmﬁﬂﬁmﬁ@ﬁufﬁ%a
fnodundayuaInIwenIsTNTandUszlomt
TIUNIRILFTNIDINIAA LFETLARNNIINI TN AT
A \ a o =
FINANIENUABFUAIWUALTILIAGOY TINNT
dgnininwrailasinsazlinszuinnisiawuud
FIUI0 WAzl W TR IUMIREWNYTUINNTAY
R1TZAMNARINARINITINTNUAZIIHITI64
W NENINY ATAANENST FIANAIRAT LazAal:
LA FINNINNTUTLLABNR TIRILRE1BAIWLT %
a =1 % d‘ (2 v
muwmaammnm%ﬂuﬂaguu Adasnislw
BN WHAAT I N o gz RN LA NNE I Taanid
Tassmsbaatfinawinsadluiun 8 T3aiTaw 8%
P —— a @ =< a ' I
whatdulsaSowszaulszandnuuazdnalrwiln
= dl ) a dll 6
TsonmwumUIaﬂﬁawLﬂﬂmmummsaoquﬂ
a o A aa \
FILINRANANBN mmagauﬁmsﬁﬂﬂﬂ‘nzJLﬂm’m
WAlIUALN TN EILFINA N WEILIAR DY
a n:i a
Aanssunlgium IS uunIssauaadlasinig

a & & ' A o
Li&lLLiﬂ‘ﬂ:Lﬂuﬂ’]iﬂi:‘QN“ﬁLLﬂd@lE]"]qjll"]ju LNygINY



TanUzaen NUIUMIA UL UATANUANANTS
284laTaMT mmfmzﬁmsﬂsz‘gu%tmLL@:@T@Lﬁaﬂ
amnrudsiodwSefideutrididny aneinu
Azsznaueiy 13aSou QLmuqmuﬂ%a;ﬁﬁaaﬁu
AUNUBIAMTUTMIRIUGILA (8U9.) FMAEWINID
5o uaznisussnisiuiesdn lagnelassnis
WWLUIULTYNFNATI s e fisusau
athsdaifias nzudazngudniianudmgdans
siuauulazinIengg fazifiadn LLa:Lﬁaqmmﬁ@
auaulafaziinIIfaldaname i uiazsaw
AINTTNAUITITUU LRZANAUALKNBANITALRUIY
$2ufn 17U nualinendufiasiinafudiedig
AR UNRANII§139 iauﬁaLﬁuﬁaQaLLazLﬁu
dadivasriianuteng g iudu lasfimudngy
wnisuuazdunuguruliiiniudnne tiudeya
LaztRUaIagy Geniiudiegnsazdosifiveiia

ﬁuﬂ%“’l,@i”mnﬁq@ LNTIZABINITNINILINWINTRG

q
o

P . e
Wb ?luwumnwm lun1sdrTrauazinualasng b
A A= o

NWNANE um‘%ﬂm:ﬁaaaan"[ﬂtf%muf*iwﬁ'u;ﬁ
iashin inmzdayadns g 1w deyansldlszlooy
uwazlne Munidayanizgnauassiawuiangg
w3 ”aaﬁuﬁ]zﬁaaﬁﬂ’;mfmmﬁmﬂ
lunsdranazinualagndazyinluinende
a9 1w awlilng Thazane AARDY LAWY AUW
SUDUY ﬁuﬁ?juﬁﬁ #5297 waztwnEaInT Luan
WAINIEITIILRLLALA DL AN WNANEI 220N1T
o L2 a 6 dl' % 6
uwagamame:‘vxLiaamﬂ“nﬂiﬂwuuaﬂﬂw
& { ' A ' & =
immmazqnmuﬁﬁmamu@wuﬁuus] FINRINNNNT
ﬁ%ﬂmwzwuﬂ%mmmawﬁ@ﬁuﬁ:’tuu@iazﬁumﬁﬂ
LANAIN iagamﬂmiﬁﬁnLLa:Lﬁuﬁ’saﬂN%
ﬁﬁmﬁ'uﬁmﬂu%m@mg LLﬂz%’@ﬁﬁgmﬁa;‘}la"ﬂﬁ@ﬁuﬁj
A o &d ' a o A = o &
AruazaaInwuluidazdnands G9azdn1siuin

v

ma;damﬂ%ﬂsﬂwﬁ Tnw LAZNNIZANATY
INNIIINTIINUIN L una s N WA DI 1%
a > 6 1 a A‘i/ ::l'n:l' a o 6
ThaWuFNINNI1 200 Bila I@]&IW%YW]W‘]J"I?%@]W%D;
{ v lé v 1
NINNga Ao TUNBAINT TITIUNBATNTUIILAY

wumﬁ@ﬁ’uﬁ:mnﬂﬁw 150 Bhe Lﬁadmnmwsmﬂgﬂ

A dn aywlwsuazna ldene g TiluoTomdwis
FIWIBUIN FIRABNNNUANABINRAYDITHR
@ & v A =) A Y o [}

wufiasfiga Aa udasw Saddmalutingma
UIETNUAMURIINAIBVITRARUEFI Ueid
d132vlungniafildfinnsiiunfiszwuainy

@ 6

NRINHART UTQG“EﬁﬂW%E(ﬁ’] LW?’]z%ﬂﬂQg}ﬂ’]ﬂﬁ’]u’]

& A g & A, oA & A o ¢
Aunaznanoduiuiiads) Sitruriianutaz
Tandeldanduaiudwandolndifus wananigd
WuIINIIaaIuInRIan IEY I veITRANUY
@199 dniinanwndnisuvesuyed N9 N353
AINITNBAT 1% NITLED 10 NITVLIENRA WazNS
v dlﬂl I Qs I v o 1
lEgsiaiNdunonasne udu 3nnIT8a1TIaNLIN
rdinlundaziunirsiaiugdrs g unls
Uszluminanadin 1iw uStna ’L‘*ﬁl,flumguvl,wma:
Yo A A 6. ' A o & a &
I Fadsz@ugens g 1w 1e389anau Wasiiaes
TNt Tl ndwl Tz indveaviasdn aurinlwuns
¥ A v A ' A A g
AunvIanIIQuaTnENIzULRA1I g SIFunaG
TRINANITNUADNITAAUITUI UV DIAMNARINKANY

[

a & A P N
‘Y]']\‘]"ﬁ')ﬂ']Wl%W%Y]LﬂH@]? LASLABIANTIAU

4

anudaylunslddszlosiusznzlndgywug

o

maamﬁ@ﬁuﬁjm%ﬁu ﬁﬁ]:’lﬁ’gmmﬁaﬂmﬁ@ﬁufﬁ%
V‘hmsmﬁﬂﬁ LLazéT@v‘iflLqumgﬁ"ﬂﬁ
1%L§@oﬂﬂﬂi:ﬂﬂﬁﬂﬂmimﬁﬁﬁ@iag{mmw
1 I3 d' 1 d?’ d' @
wu*nmmm:qwnwnagiuwumnwmﬂmu
NANITNUINNETt AN T uaua 8 uTININ V19
a n:ll o A
T5a3aunnielasanislablaafanssy wuaszaald
INNIRANBLIRILNIVDILNHAINT UanT 3 ln
a ¥ A4 « o A A A
IS unuazanadluiuiiign g infianssa T9&9
AR RINANTENUGaTeUUNannislana
LTRRRINTILALATY LA NUAWLIANR AN
ANITRAUNGNIIGIWININDUALFNDY TIA1A7
WUWNANTENUIANITLTETLARNIIUIBIIN LaziIad
mmﬁﬁﬂgﬂuaﬁm AINNTATIROABNETLUT 1
Uszandnu1n 6 TasndiaBessy NULeNIIWIN
Aa N o A A < o A =
YINNNg1IRHana9luIaa sadudeyaninie
w29 uddszinalngazingnangisasRvingand

LENURZHANIENUINETLAN waddlulniiaswla



Turasfiundeluszautszinaldanudndnyluises
N31la9Nue 1993999 uanmnﬁiu‘gmumwmﬂsﬁa
ﬁpjﬂ'asa'mmﬂfmimﬁmamimwmﬁﬁé’um’mga
a%il,ﬂmiwmumﬂ LL@iVI,aJ'ﬁmsﬂ’uﬁﬂﬂ%asﬂmm"ﬁaga
ua3e iagamuﬁlmy'ﬁ'ﬁmmmﬂuiagamn
Iiawmmas‘ﬁaﬂ@;mﬂwmmﬁLﬁﬁ%ﬂﬂﬁ%’ﬂmﬁ'
I‘NWmmaau‘ﬂuﬂ@;uﬁﬁmmiﬁau%mﬁn TGREEY
tneasnIswanend lildidrsunissnenl
T39WENL18 UHABAABINNTIINNNTRLRNTEHZEND
Golddapanfiunalagass uadninarmfiaitine
o041 “Tane” aziiunalasasouaztiuenisf
Aaudauuss dasdiumainmnumalaweuig

Tauis)

AdaaA

sailumsdnmuansznuannaseiifidee
FUNINVDITNT ﬁaﬁfﬂqﬂizaaﬁlﬁaﬁwmw
aszninldunguruinsaIng I@ﬂﬁmwflﬁmﬁu
M5l Uas S UATIHINNENTLATNNINITNEAT TIUNS
gaasulfialasonisdns g fazduniadanld
tnEaTNIaan1lda1siainisnisinsasiidn
duary saufivniTouazldindjoa fde s
Funa1mal FnagUnatasuasguTh 13237049
ioadn s’auﬁy'aagﬂwaiagaﬁvlﬁm wahLEReTaa
AT f%mﬁ"uil’a;daLﬁ@dﬁ%ﬁﬁ']ﬂ’]iﬁ%ﬂim léun
7Hav898170 N UszinnuazanuTuLss dsnnmnns
1% wp@nssumisann sxmsinuanmsldasiad
MIALNY URNARAAVILNBATNT LHUen Lazasll
ﬁagaﬂi:ﬂauﬁ'uﬂ [ SN TETINT 0TW A
mﬁ@madﬁmﬁmwzﬂgﬂ naNaLwIzlgn LazATNNY
wnzian iﬁ&lﬁt\iﬁﬂvl,ﬁ%’]ﬂﬂ’]ﬂquﬂﬁﬂ Fathins
saldmsadfinaziiSasneldszninimsldmaed
AumIsanIalanlTmTalnIousunueag

mimﬁ‘ﬁ'qwﬂul%ﬁ%mn%mﬂ%amsﬁw
wanwaeszauanuiniie laoinasialdiaszau
anudufiniunislassnisldinmaivesosdnis
awnlan 1w srauanudufisd 1A, 18 %oﬁmgj
fizey 1A nunofa é’umw%mn\iﬁq@ 01131

Ustaatn limesidanitas anavinlwmasdialanielu

] { ul/ IA < o ~ v T Y 1 a
linzalus SendawuAwnsldading daudianm
nilfazduindiunmnisldandisinnian
aAIINIHEN ANND ATl TdaND donaniaua:
doll @Taaaiwmiéﬁwﬁugﬁmﬂwmu IRIA

A L% s A
V9318 WULNEATNT 95 Al Imawsﬁﬁm’mgwm
' a v oa A ' 1%
YNNI 250,000 Aaseall TIDaI1FTIINANTENY
@ia?mu,mﬁam'auimgaLLaﬁwazﬁmiL%amaﬁ'uﬁw
LEIAAIN DIANITane1IluuraIiInsa
RNIWLIARONDU Y NILNANANTZNUNUA §I141389
WOANTINNNTAANY AzRananIsudsneluiianiia
WUUDILNHATAT INNNTFINHNIN LEN1ILNITILT?
saugadle lavesynwiala Saawdriazlinng
amulﬁ”ﬁﬂL’%Ummmgﬁmﬁuﬁam@ FINNIFILNG
2INITVAILNBATAT LA8NITFNA BRI anagay
FNUITDAINITIMY L% FILNATILARATINID LN Ha
I A = A A A A ' o
Fursaly dwIasanuinRaln@nIatlsn Fana
anTRaudsrsaiianylua uwdw LwInze1ny
WAAHAZ D WAL 9T UM 8va N HAINT
A o = Ao & A s A
1309N15ALNUEITLANHULT WL aIniIN
RINANTZNUGADLNBWAINT IINNAITRITIINUIN
inwasnssulngdanussied llundrsg ww la
92199717 1dnuiu naathu lsssn Kesads 1dg
oA I v A A o« A A
a1%1T wazldnuawn tudw Fanariiduisosn
ﬁaamﬂﬁLﬁﬂLLazqwmmz%ﬁﬂﬁamﬁmJaa@ﬁﬂu
NNIIALNUAITLAN HaNANNRIINNITINA 1B DL
L a lﬂl o L3 dtﬂl I e 1 6
Wﬂuﬂmmmnumﬂ"nmﬂ,ﬂmmﬂuaumﬂmamg‘ow
a o A ' & =& &
LRSFILINNON TINUINNEAINT 84 1UasiTua
NIVVDINANTZNUINNMTITRITLAN §INLNBATNT
32 wasigud darudlainssaiiduanase
LNIZAULNRILYING W kLT WA AN LGN LNEHATNT
72 wWaibua aadrasedvildnsaiysonud
uazra1uawan eIl tuIngslanad tneasns 70
6 & 6 v a d' o v a
Wasidue Mr1stadaivas nninnua by wazdn
1 lé v 1 v U {
sruniaitnlaidesldidanuilyninmsssunavay
wuRInIalIna19 9 LnsaTnIRaaauingansInle
o aAn o ' A ' a
mﬂ‘*ﬁmsmmvmgﬂma RN IR G F G AR IGEY

v 6" v [ v o '
mdqﬂmmiuﬂaawwmd L et TIERING



] v
o '

NILNUGITRANWIN oL I WANRAINARNLTO

9 U
%

‘l:l’a'lLﬁ%aﬁa%lauﬂzm@ﬂUﬂU“I!N‘DiJLﬂH@ISﬂiVi%E]

dunases wudigdunasasmiuinsasnitionis
wasuudsswganssulunsldmsedunniu L
ihnzuzusaaadnauanllni huanudamy
Tunsmuidarh 98aend ToaUN uAzIANIFY
qﬁ‘észmwmiﬁm\iumsmﬁ

NNMIYNAINTTY wNITBwITAAN TS
LRTTUTUALAAANATZAIN waziSuilosnuanias
wananitssdlassnisaaldasiaiiifedulus ey
TUTH Frunsaindriawus nalasiniezli
urwinseyinsriawusng 1 sia wszsliawus
807 1 vhia LLa:@TaoLﬂumimﬁﬂﬂmumwma%a
wiuldiiaanaiaiienulugusy wazainnis
eﬁwLﬁumuﬁmumLL@ia:qwﬁuLﬁaﬂﬁa:mg%’ﬂﬁmﬁ@
WiE 08 NANINWAY LT ﬁuu:ﬁﬂm%dﬁmigm
wigldduiunnn ﬂi:LﬁUN%ﬁd%dﬁaiiWQmLﬂuﬁgﬂ
819 TUAZENTNEN 3R BON99T9 ANRB e ld
WDudn maﬁuﬁﬁaﬂmﬁnﬁﬁﬁ@ﬁuﬁ&@f L% ey
194 nu Uagnas m\‘]ﬁyuﬁqmmﬁanamﬁﬂﬁﬁwwh
wiaunasfduss ol lasaunInaiuqudAazne
ladsaziilndszlomilunisaaldaisad lunisvi
wHuMTaRINETTUITdaITIuNanunIIe LT
Anualransauing wadasanisiuniariians

ﬁﬁ@ﬁuﬁ uazUaoaN1IRANURITLATANI g TIUNY

o

WHINWUAZADNMINITELEWG LD uaw uazidaw

13

A g A« v = Aa
8 ?Nﬁqu%ﬂqﬂwuﬂL%u')’]az@]adﬂﬂ‘]ﬂ"]'ld?ﬂquﬁ@

D-

Auendnsaszuuiing %uﬂuﬁa;&a‘immﬂ%ﬁﬂﬂ
[Huununnuessindnms fesaansataold 31nsiu
ﬁ]:%’@ﬁﬂmqmnﬁamammﬁfnagumﬂ%uwmﬂu
Hoshn 1T aua. Towadild fo TUTHLAAAIW
aszwin iieanuimiiasznierusunazlaion
lasFoulnangasaniudnsnvasanias wnisoud
ANMWFURERNALNTTEUT uazAdaniIuaums
WAl T
ﬁ"iaé’dmmhmwiﬁﬁumaaimdmimﬁﬂﬁ

NLTILAANANTENUA D FILIAR DN ‘Yl’NIﬂ‘NﬂW?

sovinduunuinuazwindayvesgusulaily
a a a [ Y
Pa9l395u MalsaSuulantiolulasims wad
a o a o A A '
IlssSaudniiunrayinslasigurulifisuig
msﬁwmm%’wmmﬁﬁumﬁﬁa:ﬂ‘dma%} anatng
WWarinswiulssIoudasrinainudilatfgany
% A té a
TLUUMIANBILAZANNIWYBI LTI U TI13I58%
waazurIRany W laivinnw unuraazinlaa vin
152 wdursuravinldd wan1tlnausunaas
RNNTDTIRIHNAMNT AL NBE TIUNIANY
ﬁu’lﬁ]ﬁﬁ]:ﬁﬂﬁiiaL’%Ummzﬂqmmné’uvl,ﬂﬁﬂﬁamm
@199 1o nedlszanSawvasnsnanilasinng
Wian1saLiuianIsuddg dadlasunisdaanu

LLa:aﬁfuamguaﬂN@iaLﬁaa [



BRT 1Jauiu gavnu

SFL.AUANA Ui as.awn 1Sauina!
a: ueUs:wou gnevAn?
"ouhavnsniumanends tia: usen 3atdon 91

“wrnlni)szidnuadin 10 I vaslasenis
= o Y

BRT %eldsuilseanras 400 n31a1%u1
% A A & a 1

lanas1ndANnI19Iz1n15077 500

UNAIIN ¥i3a 1 A Aa 1 UNAIIN BUI
) [~4 & o

15eqUAIMINAITI wanIINWBLIINNTT

2/ y AAA a 1 1 a
ABNUAINTIT e Iuavalgsogyitn

~ a ¥
mnwam%naanuvwwﬂszm%?w 9.99

& ° & A
SUWW LN 10 LWIISETINIITIBLANT”

¢ 1 o { A Y] 1
Uszwast gnasdn : muswies BRT Watug
o A & A o @ 2
fann faidudasdmamiwinzazyaiisauiaa
284139713 BRT F1azdiiunisda ldatngly
1a59n17 BRT @ tfiwanwuudd 10 3 a1l
A o & A o A a £
U3zt UANUEITINTaANUA NN AT WL

TR nazuwmIInaAz LAY 10

andnd T wnldUsfiueeau 10 9 a9
Tas9ms BRT  @sldoutszanm 400 nd1au
1 loanasudfuWne3ans (paper) 500
N31UNAIN BI8 1 A% @8 1 UNANN Dad1
UsrauANUEIT wanNLEwIIsuNsanaa
yaansluszauummdiauazguimdia
500 ni1A% VTUTULATLIY 4,000-5,000 A%
funusefiisaniialng (new  species) wang
fopaiia Tonsaunuselidianialnainalw
NBILABIZTULALIA (ecosystem) @28 INNAIIH
aanannulTzdnlinsuun 9.99 1N 10 LW

INBENNLaZ NI BEaNNNNANEY

a =] v Al I a 128 L v
KNI 13awna : tasnnduanndnluadenal
Azuu b b warinlIoulasenns BRT 1w
Lﬁﬂmq 10 V3V €19 11 22U noadnduidn

2RIV AIUNAINWNYINVII NV

1l5znaik NNaIA : PNAIFURRIN NI WUV
1a39n13 BRT L%ﬂdlﬂﬁﬁﬂ?’]ﬂﬁ’]?%ﬁ”]lﬂﬂﬁg@
TERIINNTANUWHAINUNIIITINAT ANTINES

Ui e LLazmSLNﬂLLwimwfgja%ﬂu

aadnf dav :  msduiiusuveslasinis BRT
Tua 90 ALERIN UM UI TN TURE AN TEIN
a3dang iwzdasldidugiunanlunig
Walun G 59809191 BIHBULNITINRUA A0

AMUNIRIN

a =1 v o & A 1 :§
HNIAT 15aWUND :  ANFILSTnatIInIlava
1a39m13 BRT  fa n13a319an aunlasinis

v g v 1 { A
BRT asnmummuumﬂuﬂuﬁﬁqmmw T4



o o el A Al A
ldanuasuwnsTanaasldaaassiludisan
Wanla

&€ 1 o ] {
Usznau gnasan : 1a39n13 BRT Luniinaaud
aﬁfumgumsﬁﬁ%’a AITUIRMIFIIAUNUTEFU

o & Aad v = a [
AMURIIINIDTNIINIWLRSUNIIIANITD El’]\‘ivl,i

aadnd ot : lasin1s BRT ifinananasiaia
seninguinuniaansuuazinaluladdinin
WAITIR (A17.) LATEIHNIUNBINUERLEUUNIT
29y (8n7.) Lﬁaaﬁum‘l‘,ums’iﬁ'ﬂﬁwumm
waNRaEN9TInn Gefiduanlaseinise

o g ,
%%’llﬁll‘llull’]%ﬂ’]ﬂﬂ% L% A.8280F3 LEWIE

¥
=

e findeldadaaglusmeil anmasums
Funuaindszauiuguwlyfonisnauie
il Fuszlomimaassgfadaiufivansulu
szaudszina swﬁ%ﬁaﬁﬂwsaﬁumgﬂumwm
wn3duriosfin 1 Wygan Wusuew daog
11 unias Aldunaniaainlasinis BRT
uaﬂ%ﬁﬂf%ﬂ‘diﬁﬂﬂiaﬁumguﬁﬁ@ﬁfﬂﬁﬂmné’u
s ln-en Genatsanldnianasnuaan
snuraafidsnglusisarudszindves
la39n13 BRT %aﬁy'wmf:ﬁawé'qﬁmﬂﬁwgua

a A '
NINLINITINTNG a"l,ﬂ

6 1 o A =4 v
Uaznan Q‘i’ladﬂ'\ : mmﬁuwwm L%%E]vaE‘U’N‘ﬂ’]ﬂ

ﬂ'J’]&li%’]L%ﬁmﬂGIﬂiGﬂ’ﬁ BRT

A o~ [ &A o [
HN1AT 13a0uN : W89 MM IAUATLAARTINNWIA

s : & o ,
Iﬂs@ﬂflj BRT GIIN’IWUENLmamuﬂm%u’]aﬂﬁl

Usznan gnagan : ﬁ%m%'mjﬁau’laamnma%'umi
FUUABUNUITY 1A39n15 BRT Hinaesinng
NTW88N9 b

andnd dawn . luefiainddinnsalideslds
anwawlasnnin uanaisudlassnns BRT AiSu
finsdenudsoduiiingundu lugas
LLSﬂﬁmsaf{umgunuma@i’mmgmﬁmmﬁalﬁ
finsdnwiaunainnangsieesFiiiae

(species diversity) uazasiilmanslitnazlinu

v

NMRIFINYT ULIZTTINT UBZEIUDU Y 628
Y

WeAn mmanunﬁmﬁaumﬂ

& 1 o o a '.
Usznaun nasdn : MG uinunHIuINe3
no A X .
1a39n13 BRT #la39m a8t Aatiuwannaing 11
MMIIWIINY WEA ANIAN WA WRZTY KRNI

saadlaszlomias lsannauasatiing

andnd vt delomisuuiningaylasu Aa
&'mu"[ﬁaﬁ”wgn%mu Iz lasenns BRT &
g39ang aieanlneldlqunnw sefiaidu
309%anuaIlasINIT BRT %ananuwiInnis
WadN lg99wNUANRAILAIAEIW LT LATINIT
ﬂuﬁ?mLn@]ﬁauﬁﬂm"l,@ﬁ’sm‘mﬁumuﬁ'unm
émm’%uqmmw%al,n@ﬁau m‘[mamsmamnﬂﬁ
ALIUAN LATINGUAUINWALLTEN Uan. 3104
A A = a A o o
(W1Tu) TanrwnAimIefeuwulianng
uwigurulurastu Tunaiasanunainrany
mMaBrnwluszuuiiiiainueas (Agrobiodiversity)
AvluarTiafaniiwuadlasinis BRT tNalw

~ 1 Q v
WRAWINFIaNay laasls

AN 1Fanun : UEIUTBIANNRRINAAILNS
Trnwluszvufinaneas (Agrobiodiversity)
lildvindsuduimmsiesednadion udazrin
MunuguTuiszliEoud

a A v

Uszwau gnasan @ Jewida de mathunia

o

& Aa A o a @ A
ﬂ’]iLﬂH@]iLﬂ%%uﬁu N1INIYITLINYIVBDINID

M ldfsnmstaoaeasett lng

a =~ ¥ a ' = (2
WANTIAT LIBWLLNT : ﬂ@]'ﬂ’]ﬁ’]&l’ﬁﬂ‘lﬂﬂ\‘]‘l@ LNINEIN

Yy ~

mu%%’waaimomi BRT ‘ﬁ’]l‘ﬁg'ﬂﬁ’]%

azl319 wndesivinlng %qédmﬁhﬁlﬂunu
nassINTafusasaislaldaaie nag 4
mmﬁ%%anﬂﬁﬂrytywﬁaaﬁumdnﬁ?ummm
W lddszlosddalauazvuidunsudly
Tymlasass

¢ 1 o o ' Ao ' {
UIzwan g'ﬂaﬂﬂ'] D @IDUNNWIY LTY L%éNWJEJ

a4

e & o L, o R 1y =
nina ‘Y]a’]"ﬂ’ﬁﬂﬁﬂJﬂﬂ(ﬂﬂ’]ﬁ\‘]ﬂﬂ‘]ﬂ"]m&niﬂﬂq')vtﬂﬂ\‘]



nstrgnRentand ladgniniiusesnie
MINBaILanIo Ll

o £ =
andn@ dTan : lassns BRT wiouiaionuanio
Qs (=1 Qs A ] ' d
WUAILAN g Gk udnaaviuaIlnaiTadua
sutnIenutiaModR dudToufisuiunis
duiiuauadlasInig BRT nudainlgiuan 1
@ Ay @ a ) A A
szinundsnduiefonlunItisienioun
Jw1a9nand WasuNunIIALRUITIUV89
1a39m3 BRT luszwz 3 fezipanlaanusinw

&
NI

1l5znaik NINaIA : sz dumwniIvinawsad

Ta33n13 BRT dainilunviinalaniali

o £ )
ANANA Tn) © NUNaIINRIANY 2 LU WUUWIN
e -é o >
Ao GRGHE 1k Fan191a39IN13 BRT Aasinng
PYULAROWLAZUNIRIRAUNITLARAULAT L3168
HANTUIINITANARINUG DI LTLIRILAZAIY
A o A A '
AANUNAFNAIT LwalﬁwlmqnuﬂuthLﬂﬂw QaEng
WHRAGIULATEFNAUATFIANURITIASITNND g
aUuN 10 SyauuuuNgas fa seaulan lugius
A & o a Aa [ & v o
AnutdunnIznsluweridingnas Wdudinng
90N HUAAIINTANARITUVD9LATINTT BRT &
NANIENUAIRIANNARNAIT LN LA RIIINRINL
ONUININNIULAZLINTNITAENAATINNS
auludnudIny d1nSuULdnaaasuzatig
Ta39n13 BRT 8n 5 Ddnanii Aadnunazvinazls

leunwasuais

Uszwank gnasan: ludn 5 i (w.a. 2549 —

W.@. 2554) 13913 BRT azvinaslslathg

HNIAT 3aBUND ¢ 8199FNIINADLAAINUIN
vd) v o £ ' A £ a
gmmmgn"l,@aﬂwu’l,uma 10 UNE U T8
ﬁ'ﬂﬂﬁiﬁ%ﬁdﬂuLLa:ai’nadﬁmmfﬁmmmrJ LT
@iaUa@mia'i”'mQa@mﬁm'mm'mg”ﬁﬁimsJ
qﬂmﬂsﬁﬁqmmw,ﬁwmuﬁimasa@ LT
gmﬂaga BRT-Base 7 type specimen V83

é’@fmamjw, a%wqﬂmmﬁﬁqmmw, &319

Lﬂ%mhﬂLLazL%auiuaﬁuﬁuquﬁuluﬁaﬂ;J"L‘n9
L% 3011 Mobile Exhibition  Unit, LazWaIW
Gu'ladaaslasinis BRT iludn

ilsznan NNa9Ia : naFanlosnwideny

771117% ANTTUIRNTTaNGaaLNd LS

sudnd dauwr . aoulldlassnsdseideiud
(Area-based) Tas9n3fiinasuasnynan Aa
7alasiniinasniniaziuan F9'letinas
(ﬁﬂLﬁuawuL%awIﬂaﬁ'uquﬁuLLaz
goumsans lagnsafineuiniuanle
sieIatnelaSuudisnslfasdanuiaiieg
au s510e30718 wazadedyya wenaniu

Aa

ﬁaﬁqmimamnﬂmlmﬂuﬁuﬁaqwmuuviw’m

(=3

) =
NGBULAZIBON 8. UUON . BATAIDITNTIT TN

D

fazﬁmsﬁwmﬁL%awimaﬁquu TIUNILIN
Imdmiquﬁﬁdm@ﬁauﬁnmﬁiamﬁ%ﬁmm
AUNINENETNgMNINEILIaday lasidunis
mmwfmaﬂmami BRT ludraai1ouas
v a & A a A

WAWINITUIUM T B IUAUNTIINTE Teaz
ﬁn"l,ﬂgj&msa1&%’m§uazﬁ'@ummiﬁﬂmmaa

LmﬁamuLLa:“gumuluﬁ asDuea bl

6 1 [ Y v
dszwan gnasa : 8n 5 Ydemih Tas9n13 BRT

Fasnyundsouuylvn

'
@ A o A

andnd dTow - 1HwinIendasanaiaaaaiian
ﬁaqiﬁ'ﬂﬁqﬁmm dadNaInaTaulay uas
PBLUUIINNBAATINAUAN

a =~ ¥ a ' & v ae A (%
WNIAT LIDWELNT : AadnunleNnIavag

P
D.

a e té =
Liﬂ%ﬂﬂﬂﬂ?&l“ﬁu FINNRYLIDINLINIRINNIN

A

L%ﬂuimnqmuvlﬁ LT L%aaguﬁmmwnﬁm

v

LASNNTIANNITLULRNIANEAT LT 16 %

o ¥ ¥
ATNININ EL‘].I']TJ&I‘.IJ?Z"QN

€ @ a & a o o ' R
G{!ﬂﬂﬂiel' AMNEAND : (?’IE]‘LL‘V]L"IJ’]N'W]’IJ’WLGL%NG) Eﬂﬂ

TNUAUTIIN EJ']WW!‘LL&‘JU E‘T‘l«b%vlﬁiﬂﬂ NN W6



ﬁ'gslm'mL'galﬁ?ﬁaLLa:miaﬁfumgm’mImams
BRT vinlwnans1ilonaldrineinisod
auNITRILANNINTH N;Jﬁ@ﬂﬁﬁﬁ%dﬁﬂﬂ%
i:ﬁuﬂ%ﬁymuw%ﬁamm"ﬁﬁ'wmuﬂi:‘qﬁ"nmﬁ
Uszdtuaelassny BRT  wu'ldGadaluds
13913 BRT uazlasumsaiuaywidnatieg
INTzas i ealwAinialasens BRT 1¥n1s
aﬁua%uﬁmmu%ﬁﬂﬁyﬂgmmiﬂﬁ@ma(ﬂ N3
NRAU WM ALRZHNITLAIUAMNRAIINHATIIN
Frn Wl e U INGNSy HUBENNLAUE
lﬁﬁmiaﬁfum&umﬁ%’ﬂuwﬁﬂmﬁwm@Lﬁn

' (% [

= 1Y a &
Nogdnadenialnanndsd

U

TN UNDT : HasananuenaIa %\‘lvl,&i

ﬂ'aﬂﬁmmfl,ﬁ'mﬁ'umu@i”wu%mma@% 13
ﬁwmuqmuﬁf’mﬂuﬁy’amamﬂmzﬁaﬂ Tun9idn
mgurwlilsuald Fouiniyaviesiuudai
navanuadasdozlsfiunninin nsvineudiu
Fanudadltiiawunaaunls wazasnenty
FIHRINUNIAN L FASATUINNY 97T 0
uaadluluaiaas a:mmsmﬁwgamﬁ%aa%a

wIanyIN laatnels

g 6 g [ a o &) @ ae AN po
BINIIAN NWI1DWD : @]ﬂ%Lﬂ%uﬂ'Jﬁ]UﬂvL@TLIﬂ’]i

aﬁuamguﬁnﬂiﬂsqﬂﬁ BRT anfuszaziianuin
fanutlaluuwifauazdsTginmsinuses
1a39715 BRT 92b@%311A39n13 BRT  H&71146
ARI1BDEI LTH uanawnaziﬁnuaﬁum&u
1aTINITHANUAITIRBUABWINANBITEAU
a v
Psyanln-an nmoldlassnmanuais dawlale
agumInnapdslimanndszandiygdas
o wdsmsndsindnsrvenuldlansiu
ea 2 A o . o A gy
219135 NEI NI LATINIITINNY TIa3ITL T

NMIFIILATDAULA LL@iiz@TﬁJqﬂﬂa

uaazlNe 1w 1as9n1s BRT lasde
aoﬁm’mjmauwmauvlfj’u'mmﬂsdﬁaﬁa’jm‘flu
“muumywﬁ"wﬁma«ma” FILARIRFIINID

i lUlTU s lumtlaurnui oty dues a9 ba i

mﬂIuTaELLazvl,ajﬁm']anﬁ"nTﬁﬁaLvhifu Twios
nIvinisdanidaunldrenisaiuayuain
WARINEN Y HINNY LL@iﬁwamsaﬁumgu
anlasams BRT fezaalaitin 5 wauwun 49
asnasmasiduldegresias anelu 2
FUAAD9 1 1Haw uanmnﬁf’uﬂﬂmammgmw f
danudanu
faudni@dnwruinaunariveldfiunw
AMNFNNRITaIN5 T anlo93EnIN9nITY
Augruinuduulouiy da aaudt 2539
dauldiunuainlasns BRT ldmamwnig
Adutlymanarianu WAL IURERUANDWUE
mannuly danldvinnudasealaslesunis
FUUFUBIINAUTAUTIAINTINULAL
wealuwladFrnwuvssid (av.) Tadunns
PWITBIINTERIEINLUIVINI A AT
wazinalulad (12.) gudwunsiainisuuaz
Walulad T WLAITI® (A17.) LazEIBNINY
VIATPIHYATINNIIN (AND.) LAZLUIENE GR
suuayulivilasimddouasNawuasgIul
emulsion NN BwanAg I wNIRdasIninely
Usznalng Soudaslnannmaiadoonsniing
nwinauunussduiudssoandrs 3
voussnaniudumndenlssasudnisifiv
1089 EIRINY NITAALEN NITNARBY WAL
R31INIAIZIU ﬁuiwvl,ajﬁmmgmaﬂ‘uf:lm
ardoadsiusdlunasauiilssinasonly o
sowutmnhldlddndeinuaslsandlng
iwszassunanagauf lafasldlalamu
Uszinelnyg Snnilsdragrsfiiutaian fa
Tassmssmoiaauluiufinadann S
Munantdunfanmyinainnais 1w
lassnisysanisuazldandnsdas 59071
auRNBUAIAN 9 e
9adauraslaIany BRT fiufin fa Uszine

TnelFaudamiuaIanaInwnalenig

'
a

Famwdaud19at nne 5 YAl nwes



L 1 l{
WHINIAFIFW LRATOND

o g o
1a39115 BRT 4azAwiNa I udIs gyl seaunisnt
Punnazsuliauls indsudldsuls luwueh
aa@i’mmjﬁmmﬁwmﬂv\mﬂu@haﬂszmﬂﬁ
' v A o & A
NNIFERNAINTT 3-4  Wutl @9nu nINnlaans
BRT ﬁamumwnﬂmﬁﬂﬂﬂiaﬂﬁﬁﬁl,l,m'mu
aﬁfua%u 2 L9 Aa gmﬁﬁ'uﬁﬁmnﬁml,az
WAluladT1n WU @ (A9.) wazdInnu
nadauaiuauUNITIdL (an7.) Jhaidugadon
289lA39n13 BRT Néay e tdulasenian
U 6 qzd' o @ o
mnaoﬂmmgmmﬁmz"l,mawaﬂiﬂmﬂ%ﬂu

v

a s A g L & v
HuIwirzauganiegunasnin winiulyld

d11a39n15 BRT taautduasdnsainaing

a = &
%aqﬂ%ﬂ']U"Uaﬂlhzn’]ﬂvmqUﬁﬂ“aqﬂaﬂqﬂﬂfﬂzam%

ﬂmdua%uqmmw
Fawrasavilanarinenirunulaseinis BRT
WR1DDLN9 I@]ﬂLamﬂmqmsquﬁ?«aumﬁaw
ANBY TITNANAUINUNIAILGAT W.@. 2547
E a d'. o 1 = L 6
mUi@LLu’aﬂ@mmwaﬂ’mvl,s"qmmwzvlmuaoﬂ
mmé’lugmmuﬁﬁﬂ%dm Jagdugud
FIWINFANANEITNITA AU NIRNG 4 guﬁ
A A A A o '
Tw 4 niina As nawmitandigusuinuias
a a A A
VA 3.4589578 mﬂamuﬂﬂﬂﬂﬂ%umwuam-
W 2.uMIE Iy Maaziuanithauruitu
WAy a.mzyiluu“% LLazmﬂmi'uaanﬁq‘nmu
LAITIAUI9RAT 2.832A7 AT URUBINWNHIY
192 ANIT 1a39n1T BRT 1l unusiasnauin
LRZENNITONRUNEIWITHATWRILIAS DN AN LN
ﬁ'um’mm’mvamﬂma%’m’lwﬁ’mm@@iaﬁw
LLazﬂgu"nu"L@TLﬂuasi’ma

6 o ¢ v <
ABINIE aqasm% : ﬂ']a&l']ﬂlﬂv[ﬂidﬂ'ﬁ BRT dua3d

uwazagdnumatiwiies valilasany BRT 14
ANudAYAUAFNNEINI TR AnnTud
dl dl &) . k3 ” o [l v v A
wagudaiiln “snuia” azviesnelsldnnuiag
P vl o A a a_d.
qudrdeldiuduniudiuss nudadnfidiuun
Sgunalddasldanuddglunswamnngnms

Nuwaa’jﬁﬁwmsﬁﬁagjmnmmh%:ﬁw

138 LNAA NuLﬁaiéTﬂTﬂiaﬂﬁi BRT LLGiﬁj? 1

Ha9UITEaNe 9 tUsaaSuieananauliiia
u‘[mmﬂumsﬁ@um‘gwuﬁaaﬁu sﬁaﬂagﬂu
Syuafdnmanszinsswnadueiosdalunis
15ussloml iwsazsinlasesnis BRT naniln

Ima‘ﬁ&’ﬂiuﬂﬂi{l‘ULﬂﬁaumaq@ﬁ

A £ o o 4 [ ' P
328nd Waawwed ;. Uszianininniiniy

1 a [ 6 1 = 6 A =
ANYIUUAITIG amﬂma:wugwm yusene
aammL%aamﬁ%’mluﬁuﬁqﬂmuuﬁama
F119% 50 1a39n13%% BuA NIt AUNRING
ATENUABINUITUAIUAIINARINKANL NS
TINIW INZIIWITLAIUAINENIFIUL N a3
Lﬁﬁ"l,ﬂﬁﬂuﬁuﬁqﬂmu Ardsinluamaaaglaid

A a £ VY @ a A a £
Tawiiiiedn wanrgvasdianiiiiadn 130
= ' A A a A '
ATINITINES o luSasiiviya b

] ]
= =

o & o A d? A
andnd dywn : My seluiungneunddym

ag’lu“um:f{ Tassms BRT  fAliléfionauls
aauiinnasezinufineaanusiuiia (MoU)
FWAVNINANUURITIA FaTth wazWuiis
mﬂgluizﬁuﬂﬁﬁammuﬁmﬂLﬁTmﬁﬁﬁ
aNuIBULAITIARAIBURIN T Nbangn

WaRNAIT

BT IWRBIUIN ¢ LilariauiarinuaginTy

aNuIUUAITE dadth uazWuiie Aldiae
ﬂiﬂﬂgﬁaumuﬁmﬁau WigdudaziTauddnlu
3 lasaniiiteasdasiisminfiassnsa
aNuI%Y LINIINEIE 1 AR Warnisianson
d1AAA Aa1smlasenisfazdaseslyls

ATLENIINNTIFLBAITIANINTHILRINDUNAL

vd% A ' a v A A
Payanaliliaungneuuienilaniala 49

A o '

VUUADWADUTIIUIN

a '

Q o

& A a € 1 o = '
iulassnisnddszlomidageny atinin
la39m3 BRT l%duﬁizwﬂquﬂﬁiaﬁuamguﬁam
o = Ad A ° v
wnanu lunn Sagrunitssinazitunltdasaa

’Lﬁﬁ'ué’mwgmu wedITn1Tdayanazrinatngls



a o 2 o A
NNBENNMALATINITIFY 17 1aT9mT T9rinNivne
YUY B.IWOY 3. WATAITITNINT bASUATG

v dl' 1 v Aa 6 J
HaRNWIRATUINITINaRe LAY s LuTsiunntn
W NITIVRINTIENZLANTIIT NN 8. 9%
iuuslaaindnshe azls1 e wazsINIILNAN
dasaaltiszlumingnedulaanuiaty 1Tudn

P (%

o &£ a a '
dNEANA ﬂiyﬂﬂ: NUAAIMUNIUVINAUBEINABE DA

q
A v Aa o =

MUY LL@IILTT@TE]G&J“IIE]%laﬂﬁ]il@]']ﬂﬁ]%ﬂ\'l"ﬂz@ia
EJE)@]\'I'I“I«LVL@T 131881NILHNNIUITLTINALTIIL %
4 A _ a o a A Y a o

Tefigidauiestn tWagdialiauide
oA o= & [ v & da
@']L%%ﬂ'ﬁvL@LTJT% LWT]Z‘ITTJ‘]J']%‘*JZE'J']I%W%VIN

1 o o a n:%lqz A
?JZVL'i E]%l@ﬁ\‘]vl,‘ﬁ% DINTTIAUBUITUAIIUADINNTT

m@qﬂiauﬁuﬁau

senan INadan ; FaNaNT1It e s In batln

U

281913 wazRINITNA AN L BENI LS

YN Wwsuaw ©  neufiszaniunvlasens

BRT Waviiudigusu f a.viua a.lnsloa
LMYIBYT TRIWARUTINAINWIIUHBTTY

2 '

I@mﬁmjagmuwiazi’ul%azvhﬁn Wa%IN

a 6 Qs 1 a v k2
Aarzdunwiniedyniozlade azudla
' a A A o A
adngly FondaninldluntsudledyniiTes
UIBVBITU T Ao 5@5«3%’1%57?;&1"1?%1@811’1
auﬁwwwiuﬁmgﬂ LT WLABINULT DY
niwgnssrinmddiazun ladynindasian
Fayanugrwiniiniweinsaslauaziianlsy
Uszlomiiaanaly viu W awlusnmaz3isnig

L]
aanvilwanun ks lamiann ledldaeneeatin
%%aaﬁ'ﬂﬁawm’sﬁma:jﬁ'ﬂlﬂﬁaqﬂwﬂumi
Tnulya 3w 1satauiatss azsnulasld
aqu"l,wsm:ziawﬁumw%adaumméfwmaw

5 '3

6 1Y
ABINIH ﬂqai@l% : ﬂ']ﬂil']ﬂlﬁiﬂix‘]ﬂ'ﬁ BRT +u

1 a o e o 1
wiinundayuazagdnulszinalnodaly

NAUNBIIINITIINAUIINAUEHNIIY AD LIAIAI

¥ ]
A =

wuwms’lﬁqmuﬁ%’uiuazﬁ fuTnluniiae

a8 stﬁzmmfﬁnn‘*ﬁnﬁmmﬁm:Lﬂuﬁunwﬁ

o

i lWsuisueanuiedredibon uasiiiadinis
Fdoudlduaadnalafaasldgurnlaiuidas
wazdnduldlafaisdinanisisonnld
Uszlomdnuguou nutiadnlasen1s BRT §
daudragadrauinluniiidouszaning
n$wennssssuTavasiiasing Goezdinade

MINAUIUTTNABENILTIDII

Usenan 4nasan 1 auuRWRaIRILATEIRILSS

d 1 a b d’ d’ v o q, lﬂl

FIaNuAITI@atuN 10 Nlkanudanyluizes
MINAUIUHTIRAMNARINANILNINTININ
nalddSryunifaiaswgianatfegas

susarinlaagngls

L &’ v
dNFANA ﬂtym - luduanunainraene iAW

SNdUAIENTETI8IAANNT BInATHEN
WAL Ed viu nsinaIwaiiesdenduiias

UFILIARDN Iﬂix‘iﬂ’]i BRT ﬁﬂ’]iaﬂ‘]ﬂ’]

n
a Ada , \ v A 2 a
ﬁ\j&]"ﬁ'ﬂ@@’]@ﬂ 1NUNY LD vlaL@au nina
&

v
oA

WA RIUNU AT UUTRIA way
(3 v A o A s ° ' a

asdanuiinsanuizaunaiazin lyguuafa
s ) o A o

POINIINIAULBY LIINBUINTINANEUINUAY

°123J°E%Lﬁ A AL AU TTALAUNATDIINUAWITINT

2INA Lﬁ%'\ﬂlﬁdﬁf : N%JLﬂEIﬁ’N’]%a%I;ﬂi&ﬁ‘ﬁ’m'ﬁ

LNBAT NITNIINBATLRZFRNIO NUDUINAL
VONTIMWITLRUTAAUUUL NIUITUAUT I
mu'i%'ﬂﬂi:gl‘ﬂﬁ INTBNABT NITH1IIBARY
y1gaendlulsiniindrdasAuLdnig weaund
A & & A % '
Basdusuwivugiudsensszdsldsiusm
ﬁnmlﬂ@?ﬁuﬁﬁﬁaaiaﬁnﬁﬁ'ﬂ‘ﬁﬁmi:qﬂﬁﬁ,ﬂﬂ
609NN INAINTHILANNT LNTIZRT I
NWITBUeEIdadlFIaILazIana NI
Y9N uanuITeundatnInaNI Y U lg be
LRE LT ﬁﬂﬂ%fuﬂ;aﬁ'mjmmmﬁ’lmmaa
1A39n19 BRT 1% nsaunuaan laoialni g
ﬁwvlﬁ@iaﬂamﬁaﬂ%’uﬁi;dﬁuﬁj mﬂﬂﬂﬁ‘uﬁj #3a
L™ 1 U ld 1 lﬂq' ~
Nauwuﬂ%uvlmaﬂ FIluFIRINNANLILY

Uszanwinwinalwdnsin g sz Ton m



NISUSH1SQN1SVIUDVY
nuuyvid

WALAS. 0ROV AUAloAn WALAS.nOUnEIAL 10Sryasat’
WALAS.UAEM 195l ia: LeUs:wou [navFi?
umdnendendgantind 2Usen Sauaen DA

[~ o Ao 10 I~ % (=3 I'd

“nrstdniinIve lNsnidwaasauaantaas
~ - P=Y S (= o A o [ %
wsaUNKITMN Nt niinIve la uas
{ o o (=

nate 9 lasonisiiwnyia lalinSawdn
WNIVE INYIBATEAUYDINITIVYDI1DDL
Zaiq'wﬁnwhﬁ'uﬁ’n‘ié’y NNLDT A

NILUIBNITIVYAIHINNIEHINITINTT

S ¥ o
L‘iﬂ%ﬁ‘lﬁﬂﬂlﬂ’n?f%"

& 1 o g {
Usenan gnasan :  mumwRzyaiadains
u‘%mﬁ@mﬂum‘[mdmﬁﬁ'ﬂmffu-ﬂﬂLum

1 £2 & s
LLﬂ:?qj@IﬂNﬂ’ﬁTua&l—%%lLﬂ’]:ml,al(ﬂ a9lasuns
aﬁfum&umn‘[mdms BRT Taaazsaale

ﬁaﬁmﬁmﬁﬂaﬁ'mm‘i%’ﬂ‘lum‘[mamiﬁaﬂﬁin
ﬁ'ﬂuﬁaamm%ammé’mmLﬁﬁlml,ﬁ’gwnu
ad o A v 6 Aa v I U
33131398 waziszlumiiasuday udn
ala € @ A v A W
UG98 awAlaan : WNIFLUGIUAMURAINARILNII
a =1

FIAIW mwmﬂ%aw‘[mamﬁquﬁu wazlw

FUTWRFINIINIWAITLALIIVIINTONS LT

U

-

v

Tayavszanian) Tefaidnuazdaianauns
@199 udrirdayanndianziuazdsianzi
wielilddayafiazinlulflumsudladywuuy
fdrutrnsznivsanluiuiiduniady uas
MANTU  INIeIRnInS anisuing 7

= v
NIV
= s 1

¢ 1 o a o a o
UIznan g‘naam : ﬁ’)ﬁﬂ’]iﬁ]ﬂﬂ’]iaﬂﬁdiiﬂﬂd’]%’)‘ﬂF_I

A a & & aw A
NUUINUIERATNUBIIBLAITUIYNFINTD

o3

ﬂszqﬂsﬂf*ﬁluqmu

a

HNINYNFATUIIAKD1992E]

a @ a ~
aNanatanizluiua I uIneragas o4

YA29¢ andlzan :

19039 bl lalwanusnlalud@niigsnuniain
Aaa g: Ay 1 £ &
T4 NTU mua'm,ws'lzvl,u"l,@gmlﬂu'l
NIIWH LNTIZRLUUTIAIT IR BNIFe Lavin g
ARANNDNA WInlaIn1s BRT dasnisidasled
°1Ta§l|amwwiﬁvlﬁmmm'i%’ﬂvlﬂ;jgﬂ%ﬂi:“[wﬁ
andasmgnmanzauansduinnulugiui
Uszwan gnasan : qmimams%’mmﬁfu-ﬂﬁmm GR
AN1IR1INUNIIA I UTAVDIRIANGIY UNT
dl - dq, dl 1
Wwanlosnuwdsalununadnels

]
=

Naan1 IYF1RH : i (cloud forest) Liluthi
a A & = £ [ 6
fwwdnaguinauaaeansl AnWULDULIEUGUE

A o & A A

§a3 TufanniunazianwnadsbwuIsn Nzl

Lumﬂnﬂqmaaﬂﬁaﬂ (szﬁummgaﬁum 1,200
& 4 . . A

wWasduly) mmuimya:agmnmmmm

aanuHanIznudannlfsuilasvaigiianne

(climate  change) Aziinadafiuiftlasase 1ila

msUssmaiTimslessnis BRT a3sfl 10 ¢
@ 1
8-11 qa1AN 2549 F3wianszd wABRT



qm%gﬁmﬁsuuﬂaﬂﬂ ARNVBILNNNFBNTOY
° v a £ .

HOALUNTRARILAYIN I AANANTENUYWB N

0457 ﬂwLmﬁaﬁé"m’mfwaamigfyﬁuﬁ:maa

éaﬁ%%@iau%aga %amnﬁmiﬁﬂw’nméaﬁag
DFELATANRAINAA BV IFIT T e wa i
aaﬁmwflﬁmﬁumwéfmmimamUmwvﬁa
gnInLIadanaessiddiarfiaiug n1s
@iwLﬁumuﬁmalﬁﬂﬁﬁ%:ﬁﬂﬁmﬂ
Tuzalassmadduiu-thiua ladnafiy
deyaniaina wazlddassaanitasrataanw
mmmauﬁuﬁmﬁumm‘]mwe] g

aneIny U3zdnat 570NIRNRIAAAIRDNRLAY

9 u“
v a

Toyaan we N adaluld SemunIniiudaya
niiamenn 1w laanan 24 Tlus In13a
nyzuaad a1n1ed dsurmwddu YSuam
LRIDNNAT WazaITNTWIA® TIFINITDE
o A v X =
sypmangaanasu lasni bidastinldfs
3; d’ =3 U J =

1aa 1,400 a3 NnATINLAUTayazIuiNe
800 LNAT ﬁmmsmﬁuﬁagaannwawnmﬁ

dl' > > LN ¥ @ R 2 a
LATIATIIIABINIADA LN A b UUNAN DY wazazd
Y o U &’ ~ { v QL
g‘mf*ua;&avl,ﬂf*uunuvlmﬁl,ﬁaI%qmam‘lﬁmmm
iUz Tomtle e idinIauainasfnInas
A891ud9 9 hanuanlavinnsisalunun

™ J 1

WUz 16 1asiniy deaadnaele 3 1)

a ' ' A Ao o A o
sziinasuaanuaglideiitos Néayda la
aﬁfumgulﬁﬁmﬁwﬁqﬂmu% 1949y lagd
v av A A & A & 2 a
wniuMiTerriynoduiifoy vaefinig
aﬁfnmgﬂmdms’ﬁwaaLfi]”mﬁﬁﬁqwmuﬁa?m 6
Tasans ?ﬁaﬁfuLﬂuﬁ;@ﬁuﬁmaamiﬁﬁ%lu
aNEUY 2899

6 1 o a 1 { o v v % {

Usznan anasan : F55n1vag19 Ny lwmanian
ONUUULAITI AL AR NI A LAZITNNE]
dam’wlumi@inﬁumumad"g@“[mdmﬁ%’m
-t

a

Nadn wIgs1an : ludasdu lasens BRT ld

v

Uz unwA B Nanswursdlnnn

9
%

o a a v
sﬁaqmauuﬁ bIJTYFHY RAIRUIGNUTINY LURS

@9

@ Proceedings of the 10" BRT Conference
L tlBRT | 8-11 October 2006, Krabi

sznaik ninasAn : @@Tmamﬁﬁmmﬁu-ﬂﬁmm Y

L%ﬁ%ﬁwﬁqwmu% AlrauTINT LAz TILE1WIE

anuazaInlunsrindaeluiuniduet19@

iszwaik {inaaﬁ'l . luﬁ’aumaw?f'mﬁﬁﬁqwmu

LRITIRLDIRWR A NAAL AU 1IFIAATWLD

LB TINGN Lﬁud’iuwl,%"lzﬂiﬂid ML BU-ULaw

WERHWBWT SWNINS :  IUWVBILITTAINN IwEIUITINT

aNnuLWITIAL T Aa nhsdasnuinmiin
ANTERNUINITUAZHOAINURUNY TN
n38n®153y GeeruiTidugiuniieves
3§ﬂﬁ'ﬂﬁﬁ@i’aamﬂﬁﬁmﬁwﬁqwmﬂﬁﬁnwﬁ%’g
LUUTEIBIINAUNINIANRIINEISDUAS
metenau taldifiannuiaminnedsnis
VBIGNEUUKITIALUTE LLﬂ:ﬁ’]ﬂ’J’];\lj?ﬁvL@wLﬂ
Hrolumsguainsninenisrinmaliasa
aa0a U lasfinmsUssamununuameinIdaunas
pand1sINuAsIuntUAmEin3su IR ann
Uszaunisailunsiiuniunutaya wanani
nMagnnuy SIMIIadsRnauTILENITL LAz
ﬁm'ﬁﬂi:‘mé’wﬁuﬂﬁqmmmﬂidL’%&Juﬁagjsau

EC]"Y]EJ’]‘HH UITINAINTTY

¢ 1 o '
Usznan anadan . luaaumumaammﬂnqwmxmﬁ

INTUIBNITENNITIBRA B NITANL AR U B

qﬂimdmsﬁa £in9 1y

a

NBMIAY LWIWFSIRR 1 wwrfalumirhifanssw

a v

Ao :uadSadminﬂuglﬂu%ﬁﬂLLa:L%ﬂujfaﬂw
v A A 1 o & o a & A
1#n398 Delusndudaisunauaaniaainie
YR N A LT WLa8InulATIN1T GLOBE Nlw
AT I UINIY LETEALVBINITIVLBDI1DIY
' o Aa o o A [
LANGIIN “umumi’mmzmmmmilﬁwg
LATNITRNEINIIN JAunInsUnilesdntuas
é’uadamdgﬂﬁﬁmzﬁﬁé’ﬂms AMINLIRINV 8
L2 A 1 Id 6
aNEIUY Lmswimammaw,ﬁuﬂsﬂwumnﬂ
' A Pt a s A & @
Hne ﬁna‘l,umsslﬂamuumLsaamsmwagaua:
30989 landnaiFouiuasinidbunu

a

Tasinnsdos 16 LasInis ardufiunsindaya



YoILGARZIATINITHAHUINWINLT UAINTIY
agdls

~

NOBMIAY LWIWFSIERE :  lasimyTTniu-th

a v

wa aadaziignudayananslildinidoluud
aziﬂiaﬂwsﬁwia%lavl,ﬂsldswﬁ'uvli 1a1n3de
dasmslddazlordfazihdayaaingiudaya
nmamﬁwjﬁmﬁu 9T uNn1IN9we 8 b
IuL%admad collaborative research/collaborative
learning 1#8931NTaYANIIINANINRATHURES
WannIaenuuUz IUTayaisanvazliyml 3
éfaaﬁmsm@qwﬁaﬁumﬂizijaﬁﬂeﬁﬂwg@]
lasins thaaienanuaziinaiiudoyald
duldlufiamadoaiu anuisidoyadng
PudayananaialfiTouiiiunu

o % a s o ' a oA A

Mg udoynaziiiugiunan 15w fiaseila
ém%‘ﬂd“ﬁaga mwaauiaga Aa@INNT

lﬂl tﬂl L 3 a w a v 1

Wasuulas 9ay lenIduldayaadlu

[ 32

v a a a 1Y o v
Pudays axlivimyliensidayaladily vily

2

U 4&/ Qo 1
udayaiiniveisuInduuas WA w0819
daitad fazindoyaunlalugiudayananain

a v U o A v tﬂl v A U
aziiTayaradnuLaIu mmaganmaﬂmmug
' [ A o A '
JrunuiNafaatunITtdfenuladeny g
mwﬁagamamﬂmwﬁl,ﬁm:ﬁﬁ'ﬁa%mmmﬂ
S a = = = aa & o
W @u 98y 39azlinslnausnismaiiudeya
El,ﬁﬁ'uﬁfﬂl,’%ﬂml,az"gmu FINNINA TN U

[ J v v {
Inaig Anan Iug'm‘ua;dai]zl,l,amma;gam’mﬁaa
L% remote sensing service, MWENEANILNL,

iagamma'm GLOBE +iJuau

6 1 o v
Usznan Q‘YIE)Gﬂ’] : mm:uugmmamﬁﬁamﬂmm

U
(7

Jmnausansndiiisguteya ldnanuaniala

a a a Ada a a
ﬂqﬂmzlﬂ% L%it].lui{!ﬁ']a% : RINUDIAUNITURIZA

analdanisgniuniuainnieuan drdaya
A o a Ada . A M e oA
AnavesfIlTIaldanagluliovasyluinisd
a Ada & v R o A

flfiamauuanrazgngnaw | adasiiszuy
anwdasadslunisdildziudaya laouds
scuumsdnlfeaniduszaudns g ww wndu

ﬁ?%ﬁﬂﬂidﬂ’ﬁﬁ]tﬁ’]&l’]iﬂL“fl/ﬁ‘llﬂg“fl/a%lamm@]uLﬁN

1o LL@ivL&ia’lil’]iﬂ@"lTE]%Ja?JadIﬂidﬂﬁiguvL@qf we o
Lﬂﬂmm'ﬁﬁﬁmmimﬁaﬁuﬁmzmmsm*ﬁwg
ﬁTaQamaoﬁmmzﬁ”u"[ﬁl,ﬁaﬁw*ﬂ”agamﬁsuﬁ
FINNH dau;&”u?msmmsnLiﬁ@ﬁagavlﬁnﬂ
a A A a v A

Tasens anyanils Aa zRTzuuMmIlAUINNg

% ad & v a a 6 [ 1 cl'
syldayadaazidutoyaiBoiianzy 15w unain

a v a I U lé o =)

WULAEAAALEUAAe 1Dudn TInsdiiuam
mog@ﬁﬂ'ﬂ&im%aaugitﬂ AinBuAAAINNY
¢aldl

senan zj‘naaﬁ"l : auﬁudwmse‘mﬁumﬂum

1a59n T390 BB-T N 2 UnITuaILAyY
ﬁagaluﬂuﬁmao‘g@lmams LLazﬁmjmmﬁﬂaﬂ
iamammzﬁamiﬁzﬁﬂ’aga yalwdnadans
o v 6 J A I v v
iUl seTont Setaduanumaniivesniy
o A a = o aa =
mmumu‘luaﬂgﬂuuwm RANINNREINDNRILI
qaimams fa mimamwuau-%gLm:ml,a%ﬁ"
l& Y o =3
F91@FABNITAN AU AAINAAILNIITININ
v eaa 6 1 v
N1INZLA B8N RA191TIUE199 Baral%

a -5
INUKTLD U(ﬂluﬁ’)%u(ﬂ’)ﬂ
¢

A9 AwAlyan : qwmmm\iﬂmammuaw-myj

imenziald agludaniauasaisrnns Wun
ATBUARNLYASILNBFTN §1LNBIUAN 9N
UATAITITNTT UazduNanaudn Jniagnusg)

Sl LLa:a%iﬁ@memm&;m (s UUBILMZUAY)

2
=

= n:ll 1 L g; ]

NL%E]VH.]?ZN’]M&?JGLL@%%? uU@]GLL@]QLTWaGVL‘]J
= e I G ~
IUDNINSLA sﬂda?uI%ZyLﬂ%W%ﬂﬂ']ﬂﬂZLﬂ EN)
v A P v v A P
NABYATINNRILINY BULTULREIVIBILNYIN
] ' v &K dq’ A o o %
u']ﬁ%lﬁ] LL@]ﬂ']iL“ll']ﬂ\?W%‘YlﬂﬂvLNﬂﬂElazﬂ')ﬂw']ﬂuﬂ
o Y v & Ao < A A A
RUUNOUDIISLVTINUNADIWUILIBADUNRIIAUN
o A s A R o
aIlnatday SﬁGLjaﬁlzLLauﬂ\‘]Lﬂqzﬁ&JFJEL%@]Q%L?J']
\ ) a @ &
LL@]ﬁ"iﬁ!ﬂ%ﬂqiL@uﬂqx‘]vLﬂUﬂlﬂqzﬁﬂgﬂag(ﬂ?ﬂuqﬂmu

A A e & o

LWTTz;JLiaLW@??LLN%VL‘]JLﬂFWﬁHU@]ﬂa@lﬂ\‘l')u
E]']m’]lﬂl@]“llﬂ\‘]aqﬂﬂl']%LLﬁﬂ’ﬂ"la%’]@muaN-%ﬁqu
v ad A& \ =
Lﬂ7$°ﬂ$l,ﬂ1@] NWHV]@]\‘]LL@]"]J%L“IJ’]VL‘]J"iﬁﬂYwLa RIPEVIIRY

{ 1 v v ld
Lﬂ’]zLL@luﬁa%lﬂqﬂ@]ﬂul@l?ladl,ﬂ'WﬁHEJ@]'J?J ‘ﬁﬂﬁ
{ . v o o & .

ﬂ')'llJL%E]Lﬂ’]LLﬂ')'lﬂ’]uqquTT%vLﬂa%lUuLﬂ7$LL@'l%

ﬁﬁ%'ﬂz@ﬂ ala EJVL&jV]THJﬁ’]L%Q uaﬂmnﬁﬁ'\aﬁgm

mitszgainnilassms BRT a3ifl 10 @
TR .'.!!..:B.RT

8-11 @anA 2549 R3nianszi



a

woplug) wAARY® 61 dran 1nzeEg g uazll
1| d’ v 1 1 a lﬁ‘ 1 a v
gawdnva nwnay lawa Traudn Tauwas
i ' A Y
Yrreian waztrm1ania maﬂwauuﬂitﬁma
NIWHINITITNTNA SINNINLFUNIIAN B
Ad‘ I v Aa 1 a
ﬁsswmmﬂua:wmvmL@u@mmmau ez
' ' v o= A . ¥ & A a
8126199 INdunani wdaildunifoans
& 4. Lo A oA a ' s A
LTI UNRIW IR AU HDaATaY Bnat1anitan

U
o A 1

8t AL TW'JUW%Y]?J’]?IEJQQIH‘W%‘YILL%GHENQGN

' ]
addAa a A

mmwﬁag}i@; YUTIINTNG TIRINUIAA Ad =¥

D

Qs

azmvlﬂﬁ”iﬁfﬁ%mnﬁmagﬂ UTIINT@ LBt
oA
£9E1%
oA ' A & A A

JaLauanang fa Tann TuiNunurani lann
\Wanwnadluun (Sousa  chinensis ) w3alannd
’ﬁuv‘\fﬁaﬁagg}lwﬁq LAZHINUIANIRILIATHAS
SoUTHTuTRaNIINITONLLRW AR TIUNT
IamﬁsmﬁﬁLﬁdgﬂmsﬁ;%avlﬂuﬁ'ry%ﬂﬂ%amaa
laias lanrrhanarvrsanulunaiouvisve
Usena nowa i s 1uInita s 9z AUITNWNLAIN
ﬁmi’lmmdaﬁmaﬁum&ulﬁﬁmnwsviamﬁml,%a
e 1w iasneaglann uddasagnioldda
Uidevesr1atnuniotdniinlansunnly
uaﬂmnﬁﬂ'aﬁﬁammﬁmLa%mmwj’ LT U
AINTINAIAUTNENIWIINITITUTIANINLLA

o A = & A4 ¥

lTagazaatdantdnluiwnnanlagiidiiay
Aanvnaasnnansnyinlassmyiaulunununas

qﬂimamwuau-%gLmzmml@ﬁ” qny
FLiuan 7 1y Aa 1.“?11|$lﬂmﬁadfial,ﬂml,az
u,mmdmsmﬁmiﬂ%'wmm%amw Imqm

o £ ~ A o
gandnd ayua 2. Audnwsliavesiadaniuaz
nndfes lay a3.8711 TI8ad, AT. 270N
Fumyad uazfinsneniiidfen las av.gia
HaLNTT 3.AuANBTaINeI% LNTBIRINnaY
1Nz Usinzia lay m.ﬁgm@lﬁ l!ﬁ]ﬂ'lﬂ’]i
21913987 AUAIFNY T INUNINDABY TN
LLazqmmimﬁ ga%uw% INMNBIANSANTA WA
a 6 1 a = =4 [
INPIFFATUAITIA 4. ANANENYzN1TInazUan

[ o £ 4 (3
EL‘HLL%’J‘L]zﬂ’]SG I@&I A1.ANAB UG Uainad av.

@ Proceedings of the 10" BRT Conference
L tlBRT | 8-11 October 2006, Krabi

Aiana AswdaIns s.AuAnw Mg Inziauas
813I18NZLe 1ay a3 0T UIZinW 21N
a o a = Aaa
YAINIRYFIVRIRATINS TIlun13AnE TR
maomwﬂ AN ALIT I8 lagg3IaIw
@i:%ﬁﬂlﬁﬁuiidL%U%LLQ:‘HW’JﬁﬂuIHﬂWEQLLﬂ
NINDINTRGINZLALAZIINIENLLA 6.1 0ANE
A = = A % &
13093 nzta FaduIasn1sb Uz lasiiann
A =S A A &
aaafisangndmstimw lag a3.33en enalsa
ﬂuﬁﬁuq‘immiuLLa:LwﬂIuIaE%anWWLLﬁamwa
= 6 A a 6 L2
wazmIfnsunaaiaeu lao av.glofiad ldun
7. AndnEEa9lann Iﬂ&lqmaamm SuNaIf uaz
ATADULNT V\%’Wﬁawyizﬁ mnguﬁw%’wmmma
mmuazmﬁla%’mi’mqum
Tasin1Id L indnaadnd 7 Aulasunis
aRUANINUALAD wAg9IdlaTIN1INANRITaNII

. A

=1 r =3
audl@ Ao lavsnsdnsdnza Yiidun lasinis
AnuIasuwrvznisanaltdszlamilunag
Yo NoNTIRANLAIZLAR 1azlaTIn1sNITLE
& A A
U3 loT1aNNANURAINRAINIITIATN T
ansusasniidygiviesdunisldnsevunida
msltUselaniatnagatin iNalwanua s3Tum@
agjii'mﬁuvlﬁ WoEINaaANNTaLE I lwAT b
NIWYINTURERITIINTZUIRNITNAINTIN 1%
lavwnmsfdrusnayinEniwenssrsumasuay
% A ' ' = a4
NI EIBIIN L NINTINAUTE T TN TH

' v v

dantadundy laanisen Lﬁumumaﬁamgwﬁ

A A

mauaﬁmuvlﬁ%'ummﬁfumgmm U3un dan.

q

o @

té = Q
3N@ (WW1T1) TI9zUN13eaUsTTNLUY focus
group  discussion lagiduwnisaAdseluisas
@199 LLRZL%@QLL%WQN‘MJLfﬁu’]ﬁd’;ui"’miuﬂ’]i
v v v a 3 =3
lddoyaunzdafaiAululsziaudyn uaz

UszLauang

¢ 1 o v o o
Usznan g“{lﬂdﬂ’] : °D"]’J‘1J’]Wﬂ$ﬂ']@‘v\'Nﬂ‘LI“lZ(ﬂIﬂSx‘Jﬂ’]i

HannAwlunsaly

¢

A998 AwAlyan : %aﬁmwi’aﬁaaa%ﬂumauﬂw

p24AWITINIAN I lduazaglunfinmfianas
Mk TIUNIVMIANIIINUALUATYWITINAL 1T



n:l'. g’ £ =1 = &
Imamsm}ummﬂwm Imsanwanuuan
PYAINITITNIWUINT I WY 09D U \Wa@n1s

lﬂl v v 3
LﬂaﬂuLLﬂaaLLa:@LLquwmﬂﬂimw HINT b
aUIAa I@zJLﬁuﬁaQamnmaé’ummﬁ’maﬁm ;E
L@jnjuﬁluqummmmm:ﬁﬂ LLﬁUﬁ’]‘iTaHaﬁJ’I
FATIZAURSRILATIZH nniwihdayalauada
wiunIaTgnsatenouliidranlsusiule

a s & ¥ o A {
nIsuaus Sansnuatazidunisduiunun

aa a 2 )

N@W]'Nﬁdﬂ&lLLaz‘q&lﬁuL“ﬂﬂNﬁNﬁﬁ%ii&l Imams

)Y

AnvIANURAINRANENIITIAIWNINzLIa LY
ﬁuﬁaqﬂmmmwﬂammuau-%%il,m:mmslﬁ
ldsumstuayuainlasins BRT uazyaiisin
"8 (TOTAL FOUNDATION) uazu5snlnma 8
WAUAN INBLAKG (TOTAL E&P THAILAND)
mumuéﬁuﬁamgwﬁﬁ%aﬁamaé'aﬂuvlﬁ%'ums
siUaRWIIN L3N dan. e (o)
Usznan gnavan : msﬁ'ﬁ‘*ﬁmwmﬁﬂﬁ
N3WBNITIINTIAvReN W AsTaslunns
difiwinuveszalasinisvuan-nyiniznziald
faduanusudyrdaluanuadlafidasmsls
Aamadaules
BRT la@ade
Uz U UL TN TN U INENTWNEINTTTTNTNG

VG298 andlaan: nalasams
IGEGLEL P LLazLﬂﬂﬁﬁﬁTagaé'@]mea“nﬁ@
d199 luimdainssanlunuinenindlawn
YUDUEDNLNAD U NERAII I@ﬂﬁi’@]qﬂszmﬁﬁ
azﬂszmé’uﬁuﬂﬁmﬂwUiﬁjﬁ'ﬂiawﬁﬁmuau 9
duanuinfiosznineiadiedsg nanmass
LANTH URZTIUH

Uszwask gnasdn : mdan1sdayaan 17 lasenns
tes Tugalasinissuen-nijinznzialed aziinns
L%aw‘[m%a&aﬁv’ammﬂmamwé’ﬂvlﬁasmvl,s

1A39A13 BRT

@ . 4 o ao .
ﬂqumaﬂﬂﬁjuﬂaqﬁ ‘ﬁ\']uﬂ'J"ﬂﬂsLuLL@]ﬂz‘[ﬂiﬂﬂ']j

VA29y analyan : In133avin
dasazvingutayavasaniad udnhdayaunls
o A o A A a
Mulingunas Sidayanartazlinoendoe
@199 LT 90RNG WAEINWY 989 wonIINHEIN
mﬁmswzﬁuazé’umwzﬁ%;&a WWa lwdnudany
A A o < o AN ¢ A
FasnIuaniTanlosnu Munstayainldaziinig
w?mLﬂu@jﬁaﬁ%mﬂlﬁqumuuaxgaulaﬁ'ﬂﬂ

M 191389ANARINRATIINIININEINITIAIN
X od . Sn e o ¥
TuN WA IR LI uIN DI
& 1 [ 1
Usznask fnavan : lugalasiniszuau-nyiniznzia
1 ﬁgﬂLmummimﬁaszmnmmﬁ #NIY
LLa:"gmuﬁa:Lf*iTﬁmﬁmuiwﬁlumﬁﬁﬂamﬂiﬁw
ara ¢ o A @ o A = & a o
UG98 andlzan : nasanri3suiaTaauazin3iin

o A

ﬁagaﬂamugjﬁaaﬁu VNSIERAN AU NNYIN

'
a A o Aaw

33l 0Rn 3T DLa3 AU 80NINARA LA
wﬁwmé’mé’sé’nmﬁdmagluﬁuﬁ WaNDASS
mL°1T'1V|,1JLﬁuiagauammumaﬁm w3 bl
wwoindayanauAugsILtw P IR ety
mytansasdanuilna lasmsihdayanaudu
giﬁadﬁ'ulﬁmaﬁmﬁﬂﬂ%'wmﬂﬂuﬁadﬁumamu
Feanavhlwusnananlafiasindsouas
QLLa*ﬂ%'wmﬂﬂuﬁaaﬁumamm,awiavlﬂ

Usznand gnagdn :  AnuFNARTIERINENATLAY
qﬂmmmamammuauLﬂuamﬂiﬁw

ap Aa & o a a a o e

UG98 awAlran :  NIURIINYIFIIRLANHIIN
mms’mﬁaﬁumaqﬂmu% vWuagned In1s
AL AUITWIINNURINODETI LTH N1TIA

'ﬁ‘ﬂiiﬂﬂ'ﬁtm$ﬂ’]§"ﬂ§$"]§&l‘ﬁ'ﬁﬂ§")Nﬁu

€ 1 o ° a {
Uszwast Jnasan : nnsdiinnuiikuinzaiga
lassmaidianiu uazgalasamavuas-nijinie
nziald wudlymiwiegdasrnazlnhs

v A

Nadn wings @i Tgniveszalasiniide
in-thiwe fs nsRanannssy nsezianm
wwifavesnnIseliidudselosdvasnisiiy
ﬁaa&aﬂa%‘s%aLn@ﬁawﬁmﬂuﬁmﬁmﬂ TRl
anvzaszninuai i fadaunuidunisia
ANTEIH uaﬂmnfﬁ,m‘%admiﬂ%'ugﬂLLm_l
udayalildunasgudsinunianmsvanny
fudlanninidolddinladeyalugrutoya
Fauna1s Muansri i asuiuanaiay
°uaagmﬁagaﬁﬁfmﬁLﬂm’%f'aaﬁﬁaﬂ"ﬁnmua:mi
AN IWIUNARNADT

lsznaik INasa : mezmq’l@ﬁuﬁaﬂﬁuﬁqmm

WAITIAU IO NV UL UABNIVY FRINUNT
fanonwrsadanulaaianatigbaing

msUssmaiTimslessnis BRT a3sfl 10 @
@ 1
8-11 qaAw 2549 dwianszd | | ABRT



a I
NHPWSLAY LIITY qmﬁu :

A9E AWALTAN ©  IRTAUATATTITNINTRUAE

NINLININEAYRAIBURY LA LWARNITENG 2
WA ﬁﬁ@maé’fmum&wﬁlﬁﬁmLﬁmﬁaaﬁw T
lﬂQJ { = a a 'ld =Y = Qs a
TN RN I8 ATIANNININUNTNEINIDITN TG
malasans BRT 39aaiunanuimanuazlinna
Y o4& D e dv
FWh9 WONINNBNWNANG 2 W9 UaLﬂuﬁmeLu
SUINFIRTUNITANEILAZAITIANITNINGN A2e
Fu a4 o X dae ¥
waldananiduiunisuvams 2 qﬂimoms

‘lli%‘Wﬁ]‘lj @:'nawh : ﬁ]ﬂﬂﬂitﬁﬂﬂ’]ifﬂ,%ﬂ’]iﬁ’]Lﬁ%\‘l’]uﬁ

' e & ' v o
HAKUT 87197138049 3 vinw agndinaz st
fwivinidenilugalesimsidoniu-diw
l,l,azmimamimuau-ﬁgLm:mml@”

Ao audluan : Swiuuninmmaaiiulndning

AMNDBANIIIIWINLIENFAINAITTINA UL A b
‘vﬁaﬁwauﬂama@Tﬁuﬁauwwﬁﬁmﬁmmmﬁuﬁ
HNINYIAFAINAV IR ANEIINYIAIRAT D EIN

Lﬁuﬁua:fas}wdamﬁ é’défﬁﬂﬂ'wgﬁﬂi:au

o & A& A9 o & ' ~ A

AMNFSD TINIALAY LT% A.azaaes LEWIZLT0

J v dl' :/ Y a o
Falwanuanlatsaslsiiuwiain wazdinisvinen

et lasaaananl IERUAMNAILTINI LA
n333pszauiugIwanlfsnmair iy gy seTomd

a A { ) ) @
matassgiadaiuneansvuluszauiszaine uazdy
. £ Lo S

9.9, gudnd dynd NiTasrasnIndag

' { o A

datilosnazdnainuaanuianning  Judn o9

v A 1 t;/ﬂl I [ lild
HNIVRA R IW T WUV BL1ING
Nadn1 IYgs18h :  1asn1s BRT laiwnddlng
2840135111398 1asin139iN398LTINUN (Area-

lé [ o ™ a @

based) F3IUNI15UIUNIIVINNRAINTAAY
101371 3nN2UTEng 13398l uNwn
VAN Lﬁammmifaga LLa:ﬁNmmjmm
dilatnnudunlunng dru lasnsdiiinvau
gavaduanNTNdaTivlareninsindslluagng

] ¥
AA e A

A A A \ o Ao o
AN eFaman iz lugnsdansndnuiunids
w9 daly
msﬁmsﬁmuj’mu
Ao & Ao o o A
NILUIWNTINY Anlwnwnlanan1wlwn1Ivindae
%ﬁﬂvl,ﬁl,%ﬂuiﬂ%avlﬁ%’umiﬂﬂausmhu
NILUIUNITITYALINANIZRN WAzAITFILRIN AT

ANNNIINTDTERINIUNINLIANRAT A3 WALTOU

@ Proceedings of the 10" BRT Conference
L tlBRT | 8-11 October 2006, Krabi

a 4 ¥
LRIWIBY KIYPUN?

A998 AwAlran

TATY LRZLINRUNN Lﬁﬂﬁﬂﬁlﬁ@ﬁfﬂ%%’ﬂjmmf
6 ]

WNITUIEAUTNTY laoniIBunIeaddnIdgg

A

AT LA NI m‘{;u’l,uﬁammm:m%awamﬁ%‘m
LACADIRNLAUNNTOEN 923999

o ¥ ¥
ﬂ'lﬂ'lNﬁ]']ﬂEL‘ll'li']N‘iJiz‘lgN

a

Uszumwanil 2550 aziinng
' A A A € a A A P P =
WatduiSan1muiuid nsanSanoIniteaci
¥ o o o A '
MIUTTNNINRUNAINGD 4-5 WA TI9zFING
nyznudanInunaInnatsluiasnziatuacing
47N Arad9nITEwinI8lulasins BRT 2z
v"nNamumiﬁﬂmvlﬂ"ﬁ’aﬂiﬁLﬁ@ﬂ’]i@tﬁﬂﬁLLaz
FANIINTNENITIN WAL 13
¢ A A = ' A A Ada

BSaanuduiag A 79NTI0

a

finruie mnunlasaslauazliaale thu 4in
dulan udinazdnsdamannaldngnanadls
ﬁat‘fwé’uLmﬁauﬁﬁ]:ﬁﬁ@mm‘fﬂﬂﬂ ueina9azdl
miﬂmﬁaumimﬁmﬂajj “mﬁ@ﬁ’uﬁmaﬁu”
n38 “mﬁ@qﬂgﬂ” (Invasive species) ST
dansidafineliifaymludindnsg liviu
wifndluiudinsas SeofldolwToolnglu
aunAn fadenidymialu 1w Avide
ian Sandassa mauf:ﬁﬂzyml,‘%"mmmﬂ;ﬂ
mawammaag}'mﬁwﬁa o Mytilus saline 1w
nnnziaueiiiouuazSevudiswalngfiinan
AnUsznean aauiimslasesns BRT leidain
m’mé’nﬁfyLLa:L’éwaﬁum&ulﬁﬁmsﬁﬂwﬁﬁﬂ
L'%f'awﬁmﬁ'uﬁ:@mﬁuﬁ%amﬁ@qngn

-4 % 6 A A I a o <
ABINIA aqasm{, c wignatduisasdndwias

LA RIUT IR WL B9 lumumaaq‘nmu
whIT AnIanan-nainiznziald Wudndall
NSNEINITIINTRARAINTRAL ANTINVBITUTH
ﬂ'auﬁwagnﬁuﬁuw%’wmni%amw’mﬂﬁdmm
eI TUIA% ARDITUEY LAZUATNYEN 88N
drnlitlasenis BRT Bsnfivnanesn9asess
LazdaLitos Lﬁaﬂ'aiﬁLﬁ@ﬂsZIUwﬁ@iaqw“ﬁuiu
Hoshin uasdaswsrouideulesnisineu
PIWAUITRINANTG LONTH UNIVY UASTUTH W



Usznank gnasean : matewisudnindasmited
Waula stﬁ:azwu@ﬁawmmaaﬁn?%’uﬁaaﬁu
@iamsﬁ'@umguﬁémmé?auﬁnm lagldgud
?am@ﬁauﬁﬂmmm duarinia sunalnsloa
dandaniganys tlunsdldnsn Sounw
mmiﬂ‘ﬂU:Wi’hquﬁ’éaLL’mé’auﬁnmwmﬂ Y
anudunnegels wazvinlufadandfiven

lufuidanan
UnU‘II"IunO‘i)ﬂnO\)DUCIOmS Tagws  Ainsawana :  nsdudunuvesgud
MWU1F'UUH\)|IOOEIOUﬂnU1 ?«1m@ﬁau?mmvgmﬂ@ﬁ'umsaﬁfumgumnnm

FUFINAUNINFILIAT DU laoilassniy BRT

S -] a a A & A
uwndIneinisisinag ﬁ’]Lﬁ(ﬂ‘ﬂLﬂaﬂW%‘ﬂ

uwdg:ws drnuiAuana! ugte ASHIe” @Taﬂa'nstmfiaﬂmsmwmni’mqﬂszmﬁmaa
ey Wusia’ia: weds:wou pnaven’ nya dua%uqmmw’ém’mﬁau ﬁagdLﬁuIﬁﬁ
' umanendes wripmnpuys 2Isuiseuuiuig MIANBIAMURAINARENIITINTWULASNAIU
Sung na:usen evien 91 ﬁfﬂﬂimmiﬁwé’mﬁuﬁﬁﬁuma IRFATERRIaT

AINNIINLAYFITIINWAVA 1B LrI I InIa
=) v ) =1 =1 1 t&l Cil 1

My anyTudnhundiouiioug wudiiuwinih

qmmuﬂmwmmmn:a%m%’umi%’@éfuﬂuguﬁ

Aa o [ % [}
“ﬁﬂ%ti/%ﬂ57’1’1\7&"1.?!37\79518\!?['7&@57&/37 2 v A = A & Ao,
Y ﬁdLL’J@]RE]%JﬂﬂH’]&J’]ﬂY]Ef‘{@] LHBIIMNNBNAINKID

o a 4 I i
amanlan1nIwIngramaasiag ue ag}ilnﬁﬁ'ﬂnﬁwhﬁaaﬁu Jaunainvany
& 2 a ‘Q( A A = A A =]
wadlasen13itaIu & 29.9gn5 N30 Mt nfivnaula waziiszuufinafilaatauis
Uszn1a vnignih siageatiniinas s 3wy Ao szwufialy Fadwendnwal

7 4 o L 1 'Y > gw by i ' 73 bt
188 Lﬁﬂ?ﬁ%?%%nlgﬂulﬂ"ll’,@ﬂﬂ%ﬁn LRNIZTDINIANINGN ITUUBLIATILAIT WS

o @ vy @ w “e Ao seuuinatiugansym wiazduiuiiawe
ﬂBNﬂLﬂUZ')Q%LW&IW@J” -JUE FAIVE- ¢ da X A . ey Wy
u 1 wnfdiandszanm 300 15 uazdslailadszna

(%
"

saasiduthgurnedstaian LL@iﬂaﬁlﬁu“gwuﬁ

ﬁaﬂﬁugm%’nmﬂuamqﬁ

Uszwank gnasan : spnlierrsdUoswadae

hTalien “WUAT WY WANENINWBLNI LS

a a o 6 @ v A e ' P
tasng Wﬂﬂiﬂ'ﬁ%ﬁqa O BWNIRARNUNMIUNLA Y

ﬁﬁawuiuﬁuﬁwaawwgﬁmz’m@mma:ﬁﬂa

a [ A Ao g & A, ¥ a¥ 4
LNegINy ”‘V!” ‘ﬁ\‘]ﬂJaﬂ‘]ﬂ'mgLﬂuwuﬂﬂzﬂJuq AUINI

% (% [
o A

0/ A o -:3’ A a 1
PINNDANIY LLE]zN%'W;I@T%ﬁ]']ﬂW%@]% AN AT

]
=

“« » o a P oA :j
N ‘W‘g ‘Y]WU‘Y]'NIYW]I(?’]‘INLﬂ@IuﬂiWUQNN%’]




A 1

AANINTINRANID LasuInNNLAAINNITARITY RITWED ﬂﬁmg}nam,l,aﬂéf ﬂagﬁ'umnﬁmﬁné’a

@I’]&J“E']EIEI\‘]‘ﬂzLaLLGZLﬁﬂ'ﬂ’]ﬂﬂ’]ia%LauﬁlQGLLE’J‘Gi‘!‘]J ﬂgﬂ“ll&l']ﬂlﬁluﬁ(l,ﬁa'ﬁ’]%ﬂ’]ﬂLﬂui’]ﬁlVLﬁLﬁ%&l
a € 1 o ea v 2 a
"IJE‘NVWLQ‘H: Usznan anoian ﬂ%ﬂﬁdLL’Jﬂﬂa&lﬂﬂH’Wﬁl‘L@lUN

v lﬂl o a 1 v
o P 34 - oo 2 & ‘].IVI‘].I’WI%%'WII%TTW@’]L%‘%G’]%E]&I’NVLﬁJ’N
sznan anadgan . QWQWiUﬂUWWELﬂUY}WGWMI%W%YI

' A ' a A o 6 o a [ a
WL@IUN']T']E]‘I«LV%?E]VL&J NEER W“{Iﬂ‘]sl'@l%afla : ﬂuﬁaunmauﬁﬂmwmw

o a <) A
G 6 o ' d v o A cHe o
Tozns Avindawana : neuflvzidanyi3douas naduiknwnuszezan 2 1 uezanms

ﬁ@umguﬁéwmé’auﬁﬂmwmm LagIL9
sthuluiuiudsiinnoudssniuamanss
URNINDIRYIITAYMIYIBYT LWI LT TU T
LN VRN el R e gb FA LN LR VST T Eg
ﬁd’miumﬁ@mm%%mmuazsl,ﬁﬂamiuriqmu
aausnAwUinan uade I leinnuTuiu uasss

, : : & aa v A
vlaJ“ni’HJﬁ’Wl’]uLiJu;dgﬂaaﬂu‘ﬂ&lﬂ’mwglﬁad

aguvl,wmazmsmvlﬁ Wuatine@

¢ 1 o ! { ‘a v
Usznan Q‘YIE]\W]'] : mmmnﬁmmﬂﬂmwnmm

AounluiNuniiuifaad1slstng wioand

a o

wniduandrauanidiunlununiyyuiian

e RICITAR

s ! { ‘a @
Y Wwsuan : suniennsiozwadnanly

2 ]
=) a & s

AuNnRIFEINzvinesls waiﬁwﬂmmﬁ’uﬁé’ﬁﬂh
\ & Aa o o A % ' o
rnuuauniasudoa m@gmmﬂwm FuwWs
AMNAALRUTDITIIY WNLAEWLINITINNTIN
A o & A 4 & AN 0o v
mMunanAda luiwn Sadwaui lbdassy
ﬁaﬁaamwimawnﬁm VAU TIAIBNURY
wnuazlddasiarazlsliiadanaziaina
mﬁauﬁ'u’jﬁ%muﬁa SID WL TURNUAA I3
a]:"LaJ'Lﬁ@miﬁﬂujimﬁ’u
L%aomwjl,ﬁmﬁummma NNABWDIN
o A A '
mmnumiaaaqﬂwa smmalu"l,w{l,uﬂwgmmz
wunslwwatw dideds uazthiumansso u
321387 NILTIUGT N1F0 VRIBINI wazd
A £ A Ao o o >
sywlwizfianianeauimdineldldioguou
fa Tsadn %dﬁasswqmurﬂa WALALAD ’INID

[~ o o v t:g/ a v A a
L@@IU%’]N’]W’]QJ’]&I&&@W@LLE]’JL@ U’Jﬂ%vl,(ﬂ AIRTIA

@‘hLﬁumuﬁN"luuﬁwudﬁﬁq@ﬁﬁaaﬁ@umﬁﬂﬁmU
2819 NRINITUINBINITOIINNWIZRINIA TS
ANIBENRWAITRAANNUINBINI9TTINT
(39713 BRT) AdafalAuasinu fa wazlinng
ﬁ'@umg{uﬁammﬁauﬁﬂmwmUaﬂ'ﬁd@imﬁaa
tﬂl v A 1 QI/ A ‘é =3 U
Ve ALAAAINNa L9098 FIluAI TN WG
ANAUAINUITNAURAILAENI bW ATHSTINIY,
NNTUIUITIANIINANITBINTITYINI WA UALAY
MIUTZRUINY, ﬂ’]i@lLLﬂLLﬂzﬁ@&Ju’]LﬁuﬂﬂdﬁﬂHﬂ
FITNTIH, NIIDBNBUULAZWMWININTINDENI
@aLitod HaNINNHHIABIAHINIRISIWILAINY
§2@2n619 9 Tunsauasanslunisidnly
& da
NuNa28

a A A o v & A v A v adA

Fandanazriliian g Liﬂ%fll(ﬂﬂ fa daIdRe

a v A A , a )
MITuuj mﬂmummagﬁuﬁmLLa@aawﬁﬂ‘m
‘vgLmﬂvl@“‘lfl,ﬁumdﬁnmmmmaLﬂuﬁaiumi
=) v té v =3 v A v
U3 Talulduniaang a:"l,mmugmwmm

aula LLa:VLﬁL%ﬂui”chu@jﬁaﬁaammuvlﬁ I@m@'ﬁa

U
v

aﬁuﬁﬁ@%mmmmu%aLmﬂﬁauﬁﬂmmim

o

@ '
vy o Aa

2ANLULANE imﬁa"l,@?ﬁﬂufﬁnﬂm 29D WD I

Uy

6 L% & P a A
1zma@ammﬂugluwuwﬁmmm%ia

il
Qﬁﬁmmﬁaoﬁﬂﬁﬁmﬁﬂ fadngudnie oluad

2

[

aaﬁuﬂaﬂmlﬁmmg’l,l,mﬁns] a;uj’u‘ju
15231 Aa HFNLAYIG IEEVSHLIE #aNINNG
a o o A a A
‘VmisaLmumu‘vgmemm:ﬂmmﬂgﬁmﬂaﬂ
ﬁasguag{uﬁuﬁaﬁﬁ’m
1a39m3 BRT  lataadnanudianylunig
ﬁ'@umqﬂmmmaaﬂuﬁﬁau,mﬁawﬁﬂmvgmml,az

wnanudmAylunITuTInesdanuiifieian



o a [

AN NI U T Y AT IR TUNI TR UILAENTT

2

A

W'ldldUszloodarudug lusurna 3416
aﬁfum&u‘lﬁﬁmsﬁﬁ%ﬂﬁmﬁuﬁaamsé'}i’m

ﬂ’.l’]ll‘ﬁa']ﬂ‘ﬁa’]&IY]’]G%’JI]’]WI%Q%ET?NLL')@&E]N

vy v

ﬁﬂmvgmm lagAnswIdusznavday Haia a0

a

ATHZN] EGL%UWLT’]%V!L@IU LRZAMERIVEINN

2

'
Yy a v

a o o a A
NPINENRBNTNYMNQYINLYT TIN3Ta90nazdal
uglidayauszanuidngg amzajdasnasiiy
Munudayansludimzasmstiuindayauazng

U

UWANAIW ATk IT8INUMIINEIAEIITAY
mry}%uﬁéfaaLiwuwﬁmm"mlumséhLﬁummm:
ﬂﬂﬂ@LLﬂlﬁﬁ’]ﬂ%ﬂH’]
mw‘hLﬁumumaaquﬁ%mmﬁauﬁﬂm
WA 1wﬁ’mLLSﬂ"L@Tﬁ”ﬂJmiaﬁumgumnﬂsudaLa%u
AUNIWRIUIARDY Taglalwsvdszurmlunig
% 3: {n' (% =1 13' ;:? U
TangudFinadaufnmunianiuanluidasdu
LRZABNINIINNIN WA RWAITUAENIILATINT
& 1 a o oA A o
BRT tAuINUNazimInamdaiitod 5950anaad
AUAINNLAUYDIOTNITUA ANIINBIAYIITAY
a n:l' 1 v v 6 ' d‘v
nMYany3 mlamﬂuamﬂmmwmquﬂLLmu
1 g 6 v d'd =3 va >
izt dugudduuuung 901N LA R NITWAI U
@iaﬂamﬁaIﬁLﬂuguﬁﬁmmulumﬁnmmwu
PAINAAIENNTININUAZNAI U8R A9 9
l& L= o L3 = ] { vV Aa
FomladagasmInamdasaaivaliiiaainu
o A & [ A G £ A vy v a
9 UL "I,@]uaavlﬂﬂﬂiﬁ"ﬁfym’amuma;dgﬂaaml,
aazduirdsdmaglunmsvauigudluauiaa

L‘waﬂzdﬁLﬁaﬂuﬁﬁmsﬁ'@umazhwial,ﬁaal,l,aza 814

]
v

IR qumuﬁﬁ]:ﬁadLﬂuﬁjﬁmﬁmguaﬂuﬁum

Heia bl
o a d' n‘n' v =< U
midufiunuiasguiainasaudnsaole
NIRKUARUVINTNEUFTUYUNINFILIATOY
N A Lo oA o A a
"I,wvl,mmawwzwmm WAEINATANRWINWINEN 3
& A oa A o ' A
Aufl fa Adrguruiiuiesven a.Foe
= L ™ = [ o s ‘dl L}
unAneaa A Busnodudiufiazey fith
lanfAua1anuadg-uigun 3. 491813014

um%wmﬁwmmsmwLﬂuﬁuﬁmau Lazh

¢ o ° a o ¥ A
Usznan Q‘V]aﬂﬂ'\ : ﬁ]qﬂﬂqiﬂqﬁquﬁﬂﬂluﬁuﬁﬂuﬂ

aNEUUAITI AR amnIneauoagalay

6 & v A
ﬂﬂdﬂiﬂ%ﬂu%i‘ﬂw(ﬂ“ﬁﬂﬂ

I58971381379ANNUARRINRALNIITINN
GA' U = U v A
luﬂuﬂmumaauﬂﬂmwmﬂ VL@ﬂ:II\‘]LuuvLiJ‘Y]
AMSANBIAMNARIINARIINIITIANWLT wAan
lasfigirinsfiunaslddayaiioiiugiidygyiud
U s o U IA o v
Munudayaunidarigutoys Fyanaaziin g
luL%aamsmgz%'ﬂﬁl,l,azmﬁ@miﬁuﬁ JINNIRINS
anuduudiasgurs luawiaa nnIdTII
ﬁqumﬁﬂﬁ”lﬁiagaIuﬁawaamnﬂﬁﬂuuﬂm
NIWYINTANNRIINARIENIITIAIN I NI Y
] d.i v ; & 4
N9Maei1g g L“ﬁama;&am:muﬂiﬂwuamnmﬂ

Tun1vuld 1t i NafaarunIatidnvesiinag

=l

Lﬂ’&"smLLaJawaa%aLn@ﬁawaaﬁuﬂwmﬂmw:
071 Ined i uiuishduiuinuiouds udnad
mﬁ@éy'dLﬂuﬂuﬁ?mLLa@é?auﬁnMﬁ“qmuﬁmgﬁ'u
au;%’m:?mn%u AMUARANAALNITINTNURE
mmawgsaimaaﬁsw‘maﬁﬁwﬂﬁum figeande
ﬁﬂﬁl,ﬁ@ﬂizmumﬂ%ﬂuﬁ@ﬂ‘*qwmﬁaoﬁuﬁ

FIWBIWW

€ 1 o a '
Usznan nadan : mmm{ﬂmm B%I‘HLL’J@'N

a = a o A o '
Ariasiaziiannuianganite mwauwuaglu
% A & A Py = A o °
vesdunazlinnuidnganis ladadrinen
I9N® m:mumsﬁa:ﬁwmwj’ﬁ'&aaamﬁm
NawNmulumsﬁﬁ%'slLLa:W@umﬂuﬁaammﬁau

= Aada [
?Iﬂ‘]:l"W!L@]F;I 4IN138 El’]\‘ivl,i

ENS ﬁﬁnﬁé’fuaqa : L’Jmﬁﬁmwﬁu"ﬂ”a;&ﬁ%ﬂu

tﬂq/ A A U Qs ' o v

AunfaziFouiTinnn wu lunsdrsanssald

ﬁfﬂﬁmmsjazvlﬁﬂw maﬂmj’aﬂiﬁw wiolu

Ad o o o o A a A =

N3aNGW LU H BNITINITTUNT AU LRI
9 a A a = o v

71 wTenTednuuy 1fiaziidayaun
dl v

uwaniasuaMain

6

a

G LL’J@]&E]&J?[T’]E’W‘! 9 Uﬁ?MﬁUﬂELLﬂzﬁﬂ%‘ﬁ’m’]i kY

6 v v P 6 v a
aaﬂmmgazvhmmLﬂuaﬂﬂmmfmum tNe



INNINAIWITINAL Lmzﬁwmﬁmﬂﬁmmgﬂm

atvliﬁﬂdﬁlﬁﬂﬂﬁiﬁ’]dﬁuﬁ NN

Qv 4 ' ' o A
YN WU : mﬂmyNmazgl,%aaawquvl,wsl,l,a:

v a A ' o Aa & v a o
WITo ba) aaﬂwuvlwflummmmi NNﬂVL@]LSEIuE
NBITO LN mm%’aﬁaaadﬁmmjﬁaaﬁu
Nuﬁvlaivlﬁfvlﬂnm%ad L'%aaﬁ"l,&iimﬁ%muﬁw
a a A < vy o a A a A a
sulfesd sodudivesdunwiasdnaunits &4
[ d‘yy [ = U %
wakiiwdugluuuvasnmaouiiiun wazln
miﬁﬂmwuaaﬁmmﬁa:ﬁﬂuj’iwﬁmmuﬁm

lagaaaa

€ 1 o ' ° A o v
Usznan ANaIA  INNIIINNNIRITULUISWAIU

a 6a

guﬁ%am@ﬁamﬁﬂmmmﬁmum mmsﬁquw

a 3

v a R ' v
"IJE]ﬂ@]LV\%LLﬂﬁJﬂ’T]&JEETﬂE]EJ’]GVL‘STU']G

o

a6 A ] Aa @ A & '
E! g A3TE : l,wmauﬂmﬂml,mmuamﬂuﬂuaglu

nzan LL@iﬁnﬂﬁ"L@TnT'ﬁ"swﬁwmuﬁmmzﬁwmquﬁ
FuradeuAnmwias A3EnIldTeuIRIA99
ABUINININ ﬁ'ammj’ﬁfam%’wmmuaﬂﬁjﬁ'ﬂﬁu
HAwnaINAae mn“?‘nmagil,wﬂmnmmg o
LIRNFOWINLT I WA LA IZIUAITIS Y LN
Vl@?mﬁnmmaﬁ"lﬁmﬁﬂmLmzﬁﬂufﬁuﬁmm
muﬁ'amnmsﬁvlﬁwwﬁfm‘%ﬂuvlﬂL‘%Uuﬂuﬁuﬁﬂuﬁ
& o ~ 1 L a a dl
AFILNaLAWINnALTouLAan ISl uulad
ADUTIININ ﬁfﬂL‘%ﬂmﬁ@miﬁmuﬁamamgﬂamu
e b e utanizludrnsaluiasfinay
U I3 1 1 Ay a n:l' 6
WAL BGIUBNLAN € mwgam:"l,ﬂl,iﬂuﬂﬂum
'«IﬂL’%'Uuﬁmzaum”umﬂLLazazm%ﬂuwi”aunﬂasm
A a o A A ' o € o v o &R
fﬁﬂsaLmumu‘vgmmImamwagIﬂaﬂuﬂﬂﬂlﬁLmﬂna
e NIRNADIVDVDLARINLIUGNT ) NNBILAY
anudayuazlimsatuayulunisvauin
ik aaniniraslsasoulddadaituinevs

2 [

=< o sa A
ﬂm:n@mwm LMNYUANDNT

Uszwak gnasan : luuﬂmﬂmaaﬂﬁaﬁiﬁﬁﬂu

& ' o A ea v = ¥ v a
@maginawuﬂﬂuﬂaun@aamnm vL(ﬂL“ll’]&l’]llﬁ'J%

Tnlunsdnsinnisadnglsting

yaan Wwguan : §mniunudainlddeudnnin 0

S o '

6 d a o [
%‘!qil FA3BY : ﬂﬂ%“?]“(]']x‘lllﬁ']')ﬂﬂ']ﬂEIi']‘lTﬂg]ﬂ’]ﬁy'ﬂ%‘]_ql%

LRZRUIBINWAS 9 22101 Aanuaziiunle

o : o a @ a =
‘Yn\?']uiqNﬂulu‘[ﬂiﬂﬂqiﬂuﬂmmq‘ﬂﬂ\j\'}ﬂu BN}

v o

]
v

Wulasenisiang vasdan 1ladyiiuiun
daneanidyyiviestuuazasdaiuiizes
d199 ldianldiToud uazaauuunlfidunanu
\ P ° | s A o
funislunvadiuniaanansd 3 Senaudila
@uniea1913d 3 wuaa newitlddadnauas
218NNTIAH uazanmIniang lasauian
W tenazuaniiianlafuazaiunefiane g
Y Y v ld 1 A w lﬂl 1 v
IWidnlaldd Sednsnnddundeudisquazaon
uAF93 TN T MIakanwluaanwuand bilanis
a £ v o
Waozlann wiwaiae a.3gnd Tuld iuuusin
v L v v & v a té
IHaatuiinuaziiusaulilaniinaatudin o
AN oo o N . @ & A
M I lainduuzinesviiwldls aeuid
HawALiaINNITIRTwAnvaa Il ui I
1N uazdunuganansd 3 Nlaunniunaunain

ATIRABUTIININ

1 o

I3 17 Aa ' (Y D
Usznawn Anasan : ‘H:'WJ']ﬂ@'J']vL@ﬂvaﬁJ']\‘i IINNIT

u
LﬂTﬁi’aaﬁfiTmLazﬁwmquﬁﬁa LL’J@]ﬂyailﬁﬂ'i:J’W!L@lEl

o =

A

o @ & o Aad Y] [
fanfa Lﬂuiamaau@wwuvlmmma@mmg‘n
A9 o 4 ol &N v A o oA o '
u’l,mquau LLamuLaaﬂvl,miwgmn;daumﬂ el
v A A ' v & @ Aa =
Ta1R8 fa wu'ldaaduin AN g NN
e = o &< g ' a

Tuinluaus7 NINIITNNIVLG 1.4 1T 8%

o A 1 1 1 v tﬂldﬁ' Q

nisgalidasnsad AMNFAIndnendunns
BouinmrljuaaTiuszandonudn laud
NUUBITNTUTORURBNIITUNIINI @
13297UATTWT L9 NTUInFURBLNaTLIAIN9

ﬁﬁ'ﬂaum@‘hﬁmgu WiNWéW%LWiW:“HﬂUﬁﬂH’]SL%

'
A '

v _ X oen . Y
Faananih waanglsuunIundaaznauun e
Aa A o ° o A o o a
FAaNTuwnazrindslomilvrean Walatiani
ﬁhuimﬁwmﬁguﬁ?{am@ﬁauﬁﬂmmmﬁﬂﬁ
= ' PR o A o
NNVL@]NIE]ﬂ’]ﬁﬂ’]UY]E]@]ﬂ’J’mE‘YmLLava(ﬂLiiluE’i]’m

vl A @ a A ) A
;dauﬂﬂaLﬂuaamwﬂizwuhmﬂwq@



' 1 o
sznan gnasan

A Aad =3
2197138 D U WIVITA13A 9
R IRDY S TG R PURETE: LT D VI SR b T R TR IR S LRI
s'amhma@aaﬁmmﬁﬁmaﬁmmﬁa tinaly

¢ o

LN ﬁﬁ'nvmuaqa ﬁﬁwﬁaqu%mﬁu

o

ﬂ'?ﬂ&lﬁ’]ﬂml%ﬂ’ﬁﬂl&%ﬂﬁﬁii&l%ﬁaLLa:ﬂ’]iﬂ"] gnaa

]

mm%danummflunm@wagjuﬁa DENILTUUINN

YU
' a

ANA19 9 MNEITSmuINMTTeudne

ALaILAEITENIIINNTUTAITI waziunndl

]
v o =

ﬂ?ﬁllﬁﬂﬁﬂ&l']ﬂﬁ]tﬂl’]&l‘ﬂﬂﬂﬂ'JW&IEYIW’JLEJGNIﬁLLﬁ

ANRAH stﬂzﬁwmwm;i?l,mhﬁvl;ivlﬁgﬂmsma@

a Aaw @ &a
Ifyndfenvezgynisldld aeuusnifad

e e

azviredels anwinIepidyyiviasiiun
muiiazgnaetuiinuazgnananaagannai
:A a :n' 2 = % & o v
smwmﬂﬂsamigjuﬂamn@mamﬂmm’mwrm’ﬂ%
Y o = 1 d‘l/ VY &) ;
laduiiumslusgmibleid wIUsTINANN I

v

ﬁﬂu&ﬁdLLU@§@&I$IﬂH’W!L@]Uﬁ@ﬁLL“ﬁG Ao n3
ﬁaaﬁ'uﬁmmmdwmﬂmwg Wingnnaunie
ﬁmﬁauhﬁvlmﬁwwquﬁ Sawnldduthiui
W aziNLI@ azfﬁmw‘ﬁﬂLwaummwm:@ma@
L@?umwimﬁmaw:mmsnmwa@mwj
fgafiuniwenssssumaldveldasonidunis
sTjidmséhLﬁumuﬁmumﬁﬂuﬁg\*}aadﬁvlﬁvjum
wnumsviauanlesassa laslalanaaduiu
e
Tugrausnfifmsnamwdunsfnssisuma
ULardII99AANHITIINTNE NITuIUA larun
uagilszam 2-3 LA stwzﬁuﬁﬂwgmﬂvlai
fudnssnadunioiesidin Ausudosgionns
ynidnuazaaidumadulnd lagliiiugadnm
FITUTIAA9 9 mwﬁ"lﬁéwmmm:ﬁmumm"ﬁ 9
L§unatauiidanunedszinm 1 1wes lag
madfineufidinanldsuanuadowazainm

1 = & [ a
ﬁ?ﬂL%ﬂﬂﬁ]’]ﬂ’g&l‘ﬁuLﬂ%ﬂﬂ’]d@]

iseznaik z;jnaoﬁ'l: asnlwe1a138 o WIT8

! Lﬂi’]z‘ﬁ(’j’mﬂiﬁ E]’l’iﬂigﬁ']&l’]iﬂ@h WBWN1TRIN

ﬂuﬁammﬁawﬁﬂmwmﬂﬁﬁm LAQHAB

o @ A
AR Li%LuaON’Tﬂ’]ﬂavai

a A o 6o ' a
tasns Wﬂﬂ‘iﬂ'@l%aqa : ﬂ’JWlII@@L@%TQGi:UU%L'Jﬂ

& & ' ~
LRZAMNARINARINITIN WAL T UEIURILIV
ANNEILTD LL@iéﬂé’fyﬁq@ A9 AmAEHIu I
ﬁﬂﬂmzﬁﬂq’]wﬁuLLﬁa"l,;idw:ﬁﬂtgm%%aqﬂmiﬂ
azlyiauntzny Aazliauntavinldainuasla
289379718 W'le asaani1IrinwiEIwNI A
A &V o A a o o o
ﬂmmﬂvl,m’ammmﬂaﬂul,szmgmﬂﬂumim
ARDA TIILINIWNITVNINNANLaIAFU I lwTa
2oIMIARINANNTTTNTRALUAD LWTIZWRAE
=1 d’ 1] v dq, d’ v Qs v
wﬂ’nuflmsaam"lu L'amaawuﬂ"l,@wumqﬂﬂum
PLRTANINWUNIABNNINN DIDWNANINY 11
AludranuwudlSunTanysos Le19n% 13RI
LflummaﬂLﬂﬁﬂumwfs'wﬁu LRZTUNIAINY
’~ A o @ N v ' ' I3
AALABTINWLAENY Loyt lawtsnsnindu

m’mf’n aaﬁfﬂﬁmmw%Lﬂummimawnﬁm

ilszwan nNnava : msﬁ'@é’aquﬁﬁmmﬁauﬁnm

luguruus saaiuuszaguuiugInaNw

@Taamimaaﬂqmu%%a"bj

o ¢

Yaan Ansuaw : Kudaduduniseaiuiuann

q

@‘Ta\‘imi“uaoqumu LWﬁ:qw"ﬁu@Taamsmﬁﬂﬁ

2 [ v

n:' £ d? n:l'. 1 Ay 1 A 6
mLn@aauluwuwmumuvhagu, 0 mvl,wgmﬂ
na' 2 =< d‘f d' 1 a‘lyc: & a 1
FILIANANANY NuNurInAaztd w917
qmmuﬁﬁmigLLavlstﬂﬁmmLmvlm' LANDIAANI
Wugudawiadaandnsyuruilinnuddy
1 q/ é/ I ¥ { v
uazTIEnUQUaNINIL aunaetduiuiini sk
' KX A4 Xa o & A
wanawNwnuwiIninisttUsslusiuuuialas
HIF LA EIILET TILNUANNIZTNIAA b3l LT
o A o ' o o A A
Tuas tvatinlulslunrsnassetuisannsa
i ldupdanig LL@iwaﬁﬁLﬂuquﬂﬁaLLamﬁau

v v

AnwrwiRuRnaNEIaL t13dauay

U
a

i ldaaldnIatAavaastifazTulduds
v Y L l& g v
dinaithuldgiedans Ssaeuiizadiunais

AnN AN oLl na9a



6 1 o

Usewank gnasan : anfadtunnznglamdu nmsdaiheTawssalddngg Tinaldgnanwnle

3

¥

= P SR R o al a weR QVL 2 [l ca' %
Tuduinias F93FnmIuRUnINenITTINM @iy Souidnsorsum@lddis Tra5udusainig
v l=l é/ o =3 Y ]
VoIDuINNUn Fiwawlulasinish AlaltiTowlSnunvian

o & a . 4 , LLazmam’mimﬁaiuﬁaomséwmsmma:mﬂ
N %ﬁqtlﬁ%: Nllﬂ@]’]’]Luﬂd’iﬂﬂl%‘]j’]\‘li?&ﬂu’m’]

4

i A o & e v G99 INTzA BN ARS LAz F W9 D e e w
1-2 Drwan Salimidaasgudasuiadondnm v u

=

. R TR - LEWNIEIBLAAATIaE LN U launiay &

uaziinrauindguatunturefivinldsisuma ‘: e o

2 & o2 A v VWA ANNIINL aa8a wazBudriaimaann

SR waw assTnofisuNwansIuiSy .
%] v o Qs &/ 1 v e

VAUABLATA WU IAANUFIAININT Y NaBRINT

57

a'
L3843

ﬂszwmi;j‘naaﬁ'] © INMIF AU UNEIUNN

& A A o .
Wu‘ﬂﬂwwL@]mnauaznnmmﬂﬂau%umm

a U o ] a A
2137138 quﬂﬂaﬂnulﬁ]aﬂsmmq@

U

Tagtudathisniuduniazdundioldndidng

' & a X o e o o A6 A nfL d'VL v o . o A A a
LW LB anNNSYY Lﬂ(ﬂ&l’m“llua’mu"llad@luvl,&l q g FATY : QN AN EANNIWBIINNUNUNIY DINNT
1 U =3 Q v d‘l/u a v v dl a U Qs vV & [l a o v
LW QUL 33 LLavaQJLL@\‘] uaﬂﬁ]’]ﬂuﬂﬂ“ﬂajﬂ‘ll} LLﬁmLﬂﬂUutiﬂuzi’,}&lﬂuvl,mﬂuaﬂ’]d@ LLazﬂ’]lV\
{ v & o v v v Qs v { a v é/ ld { a v
ﬁ')ﬂ\j’]llﬁlaﬁaal‘ﬁL%uﬁ]’]ujuuaﬂuqﬂ ﬁa Ny Lty G]'JLENLTWIQL%@GG']%?E]UN’]‘(]TH %dﬁﬁ]SGLLmW’Jﬂ
a { \ ‘g Y A , o Y a
ABGALN (%aﬂﬁwﬁwu’]) @]auﬁL%aaLﬁﬂ\jmuLaﬂ’J 3 Liﬁnﬂﬂumﬂdﬁ‘ﬂﬁmul?ﬂﬂ&lﬁi@&l@]aa(ﬂmﬁtm
& o | o ) P o Aadda A & Aav A& A @
NNﬂLN']G;}LLﬂG%JJﬂﬂ'Jﬂ%VLﬂVHQ’]U A 9 V]quﬂql%?ﬂﬂjﬁﬁﬂﬂaLﬂuﬂqjqﬂU‘UGL?U%E

3 6 A va aAa n:‘lvvd 1
¢ o A d e o el 9 a8 TzRUNTILAENTUADADII aawhIanIn
dsznan anasan :maqsnaﬁaQlﬂaguﬁaaLLa@aau . il 4
- v o oA nrsvindanlilgiSasean suradaniduasuas
AN LAY ednantroiansadsawianlumy 4

. - ¥ . la'lasanauamunsvindass srunslalaisauay
FLAwIUA TR 119

v a 6 1A v
) NIVATURINYTIATIRAT LULALIYWBIUNIIOTY
Ad Ao a A v A s A
die ATy ﬂ’]ﬂ‘ﬁ?ﬂ'ﬂﬂﬂﬂiﬂﬂﬂﬂﬁ“IﬁNWL@ﬂ BINEY o & V& & o
9 9 U 9 FIAUAIRAT LeNLTU019138 3 NI

131989 A0 ANEAdA 8ITTAlTE N19fiezLdn - e @ em o+ A . £ a
J a 3 J Ineneaas Mnlraaiiaseg LLmﬂumuuagﬁ

ea v R & & \ o
gl‘u,ﬂmLn@aam’m‘]ﬂ’wgL@U%%Lﬂ%ﬂﬂdﬁ?%gﬂﬂasﬁa ﬂqiL%U%m%/ ﬂ’]?ﬁ'm’]uﬁ f'j']ull’]ﬁﬁ'ﬂﬁ/(;fjl,ﬂd Lﬁ@

I 1 =3 v 1 A = 1
{ & : '
Lﬂu"uaﬂaum@m muni%mmmmmal,ﬂuaﬂw MU WL 8 ININT W LT Lﬁ%ﬂm@]’]‘ﬂﬂ\‘lﬂ’li

dounnaldldidune uazluisasiwnunalaun y o X oy (o
3 J J b Founnsrwmanniu "I,@]m'mfluﬁaama 9

1o v = ' g o o &
o £ o vy 3 £ {
LAE vL%JiUQﬂﬂ']‘ll’]‘ﬂiﬁiE]@]'N‘ﬂGﬂ'J(ﬂ LaNIwNuan YIND % Vl’]lﬁiLLﬂtL"ll']lﬁ]ﬂull']ﬂ“llu Laﬂ"] ﬁvl,‘ﬂ

2

' v & (n' 3 = ] =3 o .
" 1LﬂuﬂumﬂguﬂaaI:La@aamnmmmmun Souluiunguduanainazldanaiudadan
a a v e a e v
BuddauniuLazaaafinwnli N va v Yo X &
Wiang ldSeuiizasanuiiile daiile uas
¢ 1 ° a_ A o A A \ A A o o a . o,
Usewast gnasan : mansiafiaglnadunuasiisin TomAaBInuuasiu innzaauthazg ldi
' o o A a o ' A a I v A o o
PwaduauunIduiniuzesgudfuiadow luszrinsi@ntiang lasiomaeaslsnuing
o ¥ ‘g [l v =3 a Py I3 ]
anwwiay IAnAMNEAYeINiai It VIAULABLIILAULRRBE®EY NazUIDINIT

a e e . » . ATMATRLTILA MY Trofavasluny Bivduua

Uozns Aindauana : 1dwedlaunan da qoane R , o

va 1 =4 = QN =1 =1

- . s e g A WaaulaaNat1InHIaINNITLIunI LN
atia g7 ulod vinwduanadayludeinis 4

e ¢ o - . o FITNTIG
DUINENIWIINIFIINTIRUIUIULE tlasiae 'l

ﬁﬂﬁiaywL@]gq];l,ﬁu’j']ujqugﬂ']ﬂjaue] aJn1s ﬂixﬂﬁ]ﬁ{iﬂadﬁ’] :ﬁ]’]ﬂﬂﬂiﬁ’uﬁud’]uﬁﬁh%&l’]ﬁ’]&l"l
a

]
=

> ¢ o AVLQ/ = A v nfL WVL
E]HST]H‘Y]?WEI’]T']TE?SN“E"I@] AN LRSITLHRWINY Eﬁﬂﬂ&l V0 iﬂﬂﬂ‘ﬂq@



Yyan ﬁuﬁ:uau : INMIAUAUNUNHIUNY WUFEN MIYLANENT L% MINUULENaLAZNNITIAN

mandlanasads nagiilalufinnuuszpiilan Nenuwdeg AmliiilamaddAuniesss udn
[ v a a A A A A ¥ i ch/ ' ' ISd o A
ldsuanuiifn wazdenigiilannniige da mald la'lanarnaiwazineziiidnninfaeslasens
< Aa dw d': ‘:‘1]’ A a d‘ly dl dll a dl' VL 1 1
AusTINTAvesiunthwiasludun innidy ABRINUNLNDAAINNANILARE NI g BE)
fithwasaoiduduhnaeuauysol Sngiuaz 1utlszdn

a . A YA Ao Y VA
M’ﬂdiﬂid‘ﬁia‘ﬁNﬁu’]‘ﬁd&laﬂ‘]&m:ﬂmElﬂ’mﬂﬂl,w'm

(2

isznank INasan : amﬂ@maaﬂuﬁﬁaumﬁauﬁﬂm
CORMOEGER mmmLﬁﬂaﬂé’ﬂaquﬁuﬂWLLmﬁLﬂu

wiagaziue ii'NvLi‘]_T'N
o ' o oA ¥ 6 q
IRIBNIN (7']E]iﬂW‘l«W]l]’lLL‘HG&Jﬂ'l{L“ﬁﬂ§$IFJ°H‘Hﬁ]’]ﬂ

% 6 o % ,;' £%
v x SR Ygens ANNEAnana : 93T AT FILIAFDY
T IULANNNINT B LT% BTN b rT D 3 i

ﬁnwﬁwmmagjﬂm%i’miﬁwﬁ'umaaﬂmz

o

vAuaadtldee udw Alddunna alan

. ¢ Y e Ingegaiuazinalulad ¥n1IneauTng
MansuazaIaaINgaNaNyIok dinaliy i

A a ' o
. 9 ANWARLT TIaTNSUAYINIUALRRAMNE 1A L1
uazadlasameludae C - Ce
o 6 A A v & 6 a
RV P v 4 nMInawIaktwistNaaz i uandnaInin
wdllalTuiinisTaasgudFinIafandnm 3 . us
v A v a A aa v
2 m e e g & A X o« azlduSmsuTuriasnuuaztduiNunisuua
LLa:Liwwmpﬂmﬁwm@ﬂuwuﬂﬂ’lme NG 3

R B S o ATANTIURZUNANET UWIINBIRYINTAY
BUNRUNT FLVARNEIIANDILATI 6 69 Uae

A Y= o
e 2. 24 oA 4 o . MK TINoUANIAMIINTILALNANENR
HINURIR DL LL&Z&G%Q@JI%N’\T]?]E!@ Ao wuiny CAR I 3
o A A a v (3 = (= v &
am 2 e o 4 an = o VI8 IUNUNTILED FINNIT WL bAL T
INTHLINNAUAUNA manszmﬂuan}awmw
6 A v & 1 = & 1
. . e e A v 4 AWSLIUWI LT ULRRIAN BRI WAL D ULRES
AawIINIIN ANTaUaALatLINMINTO NN u 4 a

& . . 4 a . #fanITueEng g NiNeadainunITaAnEN
Laiduuazinnin nutagdsaniall w.a. 2546 1x

e o R d o 4 FITNTIALARILIAGOYN N1ANITANLHUINWA
WULRURNAD LHADUBNNRITIINURBIAD T4

' = a P v & & oy
¢ A & v, & o & P e NquﬂqﬂwﬂquﬂLﬂuiﬂﬁiswlﬁL‘ﬁull']ﬂ?.l% LA
o113dgld Alddogthinld mundurieiiduaz , 4
a [l 3 6 & & & &
. A ) a Lo a | Naﬁquﬂaaﬂuqvlllvl@]allﬂsfbuﬂu 100 LUaTLTwa
a%liﬂ@]'ﬁsal,ﬂaﬁl LANTISWULNEILARILAY NuLT U

r ) L u oa . weiad1uadlalunisdiuwanunwiiin 100
aufiravagiinnzasiuinfinaianuazrey

oA o - AauiNIBTNITUA ¥NITNLIFLINTAY
e ldérsaaussWaliosdng 9 lusssumé

- e a - . . NMWAKYT warlasinns BRT  619nNadlin
Iﬂwgﬂmmﬂlﬁ] fa Wane e wazar8n13NdN e

. 2 o @ wua < - anudauazlA M IERURBBLIWI ITNAWEWRES
ey wml'ﬂgmmwLﬁuvl,ﬂmaaﬁﬁwmel v 3 u

- ST
LRI ENIAaL Y I

ApUT198N
¢ 1 o { U o A
Usewas gnasan : anwdvesmadn lduiineu
& Ada o |
Tunundunitague b

=Y s O Q 1 = ‘é I 1
dezng Wﬂnﬁmuaqa : lwsstusndailusisvas
NIE1TIINUNLANDIAVUFUNIANBITITNT @
LLa:ﬁﬁmg@ﬁﬂMﬁsiuma URERMTINEG LTI
A 6 A € o A o a
g afedazdszanm 2-3 1% TINIA LT
Iugr9nwltantszanos 2-3 1Han WaTr9nadLie

t:l a I [ 1 £ =3 v A
ImaminuwwmLﬂugmﬂumLLm NAZL LI



sruugIudayainidalasonis BRT

[ A o a 3 a o I3
3RA Anslnea uaziana anaaIm
meAmadiamant aningmand IaInIaiumingay wanln N39LNWY 10330

e-mail: bpattara@sc.chula.ac.th, wilas.c@wone.co.th

A Software System for Project Management for Biodiversity Research
and Training Program; Pattarasinee Bhattarakosol and Wilas Chamlertwat
(2007); Chulalongkorn University, Bangkok

The Biodiversity Research and Training Program (BRT) has supported
various biological research projects since it was implemented. However, the
information of the supported researches has not been stored in the proper format.
Therefore, it is difficult to retrieve, summarize, analyze, and evaluate supported
projects’ details and success into useful information for the Director of the BRT
project. Therefore, this project aims to develop a web application system that stores
researches’ information into a standard database so users in every level can access to
the required information easily. Additionally, this project also implemented a web
subsystem to distribute information that is useful for users, such as announcement of
the scholarships, the publications of BRT activities, etc. Users of this system will be
able to obtain up-to-date information from the presented web pages. Moreover, the
maintenance subsystem has been implemented and installed as a part of the
developed web application. So, the system administrator can maintain information
in the database directly and easily through the system user interface.

Key words: Web-based application, data management, data presentation
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Indigenous Knowledge and Biological Resource Management: Overview
of Rice and Fagaceae of Community in Upper Northern Thailand;
Satien Chantha (2007); Wiangkaen Hospital, Chiang Rai

This article has purpose to explain the indistinguishable relationship between
indigenous knowledge and biodiversity, with special emphasis on the repertoire of
local knowledge in production system, ecosystem and mode of thought about rice
and fagaceae biological resource management of communities in Northern Thailand.
Which found that rice and fagaceae diversity sustainable was depended on
utilization in livelihoods that important conditions and bring to land, water and
forest management regarding to biological resource. Therefore to understand
biological resource in “natural capital for country development” must address local
wisdom which are the basic conditions for the pursuit of sustainable development.

Key words: Northern Thailand, indigenous knowledge, biological resource
management
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Potential and Development of Thai Gesneriaceae for Ornamental Plants

Pranee Palee and Vilaiwan Anusarnsunthorn (2007); Chiang Mai University,
Chiang Mai

Surveys and collections of Gesneriaceae in Thailand were performed as well
as examination of herbarium specimens from various herbaria in Thailand. Their
distributions are throughout Thailand. One hundred and seven species with twenty-
one genera were identified. Among these, 18 species and one variety of
Didymocarpus Wall. have been revised. Two new species and one new variety have
been recognized viz. Didymocarpus jaesawnensis Palee & Maxw., Didymocarpus
inflatus Maxw. & Palee, and Didymocarpus insulsus Craib var. payapensis Palee &
Maxw.. One species of Trisepalum (Trisepalum prazeri Burtt) was a new record for
Thailand. Further collection in the future should result more new species. However,
many of previously recorded genera: Boea, Calcareoboea, Damrongia, Ridleyandra
and Tetraphyllum still have not been found. Forest destruction, changing of
ecosystem may result in declining number of species. Palynological study of 30
more species of Gesneriaceae was also performed by scanning electron microscope
(SEM). Pollen morphology of some genera proved to have a significant taxonomic
value. Many species have potential to be ornamental plants. Plants can be prorogated
by seeds, leaves and stems. Aeschynanthus radicans Jack., A. macranthus (Merr.)
Pell., Paraboea glabrisepala Burtt, Epithema carnosom Benth, and Stauranthera
gralndiflora Benth. are introduced for ornamental purpose.

Key words: Thai Gesneriaceae, ornamental plant, taxonomy
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Genus Species
Botanical name Local name

no. no.

1 1 Aeschynanthus acuminatus Wall. ex Cl. ﬂi:g}nvlﬂ'
2 Aeschynanthus bracteata Wall. ex Cl.
3 Aeschynanthus garrettii Craib ulruea
4 Aeschynanthus gracilis Parish ex Cl.
5 Aeschynanthus hildebrandii Hemsl. Fuliuas
6 Aeschynanthus hookerii Cl.
7 Aeschynanthus hosseusii Pell. i’mgﬂvl,ﬂ'
8 Aeschynanthus lineatus Craib
9 Aeschynanthus longicaulis Wall. ex R. Br. Aa|Y
10 Aeschynanthus macranthus (Merr.) Pell. L'Syaamauvai
11 Aeschynanthus maculata Rindl.?
12 Aeschynanthus parvifolia R. Br. 1Auastinwaladn
13 Aeschynanthus persimilis Craib
14 Aeschynanthus radicans Jack uliuasld
15 Aeschynanthus ramosissima Wall. ex Cl.
16 Aeschynanthus stenosiphonius W.T. Wang Tl
17 Aeschynanthus sp.1 (Palee 1014)
18 Aeschynanthus sp.2 (Denduangboripant 1)

2 19 Boeica ferruginea Drake
20 Boeica glandulosa Burtt i lng

3 21 Chirita anachoreta Hance A% m(ﬂlmy:
22 Chirita aratriformis D. Wood
23 Chirita bimaculata D. Wood
24 Chirita caerulea R. Br.
25 Chirita hamosa Wall. ex R. Br. var. hamosa fnenaias

ﬂ’ﬁﬂsz"qu%"ﬂ’lmﬂﬂﬁmi BRT @397 10 @
i | wABRT

8-11 9anAY 2549 Y9nianazil 18 3



TN 1. (d8)

Genus Species
Botanical name Local name
no. no.
26 Chirita hamosa Wall. ex R. Br. var. unifolia Cl. fuenaiias
27 Chirita involucrata Craib e
28 Chirita lacunosa (Hk. f.) Burtt
29 Chirita macrophylla Wall.
30 Chirita marcanii Craib Anea
31 Chirita micromusa Burtt Anena
32 Chirita mollissima Ridl.
33 Chirita pumila D. Don
34 Chirita rotundata Barn.
35 Chirita rupestris Ridl.
36 Chirita speciosa Kurz
37 Chirita trisepala Barn.
38 Chirita tubulosa Craib
39 Chirita viola Ridl.
40 Chirita sp.1 (Palee 816)
41 Chirita sp.2 (Palee 799)
42 Chirita sp.3 (Palee 715)
4 43 Corallodiscus lanuginosus (R. Br) Burtt
5 44 Cyrtandra cupilata Ridl.
45 Cyrtandra patula Ridl.
46 Cyrtandra pendula BI. AnlnuiAn
47 Cyrtandra rotundifolia Ridl. ANWUR
6 48 Didymocarpus aureglandulosus Cl. @aﬂﬂixﬁld
49 Didymocarpus biserratus Barn. ’u’nﬁl’w W
50 Didymocarpus corchorifolius Wall. ex DC. ﬂi:?\l\ﬂ,(ﬂ
51 Didymocarpus dongrakensis Burtt MasauasTn
52 Didymocarpus epithemoides Burtt iﬁiﬁﬁﬁ’mn
53 Didymocarpus jaesawnensis Palee & Maxw. sp. nov. iﬂrﬁ:’luau
54 Didymocarpus insulsus Craib var. insulsus fdasfnian
55 Didymocarpus insulsus Craib var. payapensis Palee & Maxw. var. nov. 4WEN
56 Didymocarpus inflatus Maxw. and Palee sp. nov. &iaagﬁu
57 Didymocarpus kerrii Craib fiasauaanaig
58 Didymocarpus megaphyllus Barn. o
59 Didymocarpus newmannii Burtt mﬂ’sﬁmgg
60 Didymocarpus ovatus Barn. WauAn
61 Didymocarpus purpureopictus Craib
62 Didymocarpus tristis Crib
63 Didymocarpus venosus Barn. fasauaani
64 Didymocarpus sp. (Palee 1017)
7 65 Epithema carnosum Benth. SJNN’l/@aﬂ{ﬁﬁ\‘]
66 Epithema saxatile Blum.
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TN 1. (d8)

Genus Species
Botanical name Local name
no. no.
8 67 Henckelia brownianan (R.Br.) Weber FU KA HRL]
68 Henckelia crinita (Jack) Spreng.
69 Henckelia hispida (Ridl.) Weber wiihene
70 Henckelia inaequalis (Ridl.) Weber
71 Henckelia platypus Jack FLEN
9 72 Kaisupeea cyanea Burtt ABNT193I79
73 Kaisupeea herbacea (Cl.) Burtt AUUNUAN
10 74 Leptoboea multiflora (Cl.) Gamb. @aﬂﬂix@!&lﬂﬁ
75 Leptoboea multiflora (Cl.) Gamb. ssp. multiflora
76 Leptoboea multiflora (Cl.) Gamb. ssp. grandifolia Burtt
11 77 Lysionotus serratus D. Don waalds99n
12 78 Monophyllaea glabra Ridl. ‘ﬁ’]sL'UL?]I?_I’J
13 79 Oreocharis hirsuta Barn.
14 80 Ornithoboea arachnoidea (Diels) Craib m]jﬂ"uw,ﬁa
81 Ornithoboea barbanthera Burtt m]j’l“um%a
82 Ornithoboea flexuosa (Ridl.) Burtt LRt INE QIVGT
83 Ornithoboea wildeana Craib aanNUBUN
84 Ornithoboea sp. (Palee 954) YwuNae
15 85 Paraboea acutifolia (Ridl.) Burtt
86 Paraboea burttii Z.R. Xu
87 Paraboea glabrisepala Burtt WNNARA
88 Paraboea glanduliflora Barn.
89 Paraboea kerrii (Craib) Barn.
90 Paraboea muiltiflora (R. Br.) Burtt var. multiflora
91 Paraboea pubicorolla Xu & Burtt AuANNIARWLN
92 Paraboea sp.1 (Palee 663)
16 93 Petrocosmea heterophylla Burtt
94 Petrocosmea kerrii Craib P1IAN
95 Petrocosmea sp.1 (Palee 1018)
96 Petrocosmea sp.2 (Palee 616)
97 Petrocosmea sp.3 (Maxwel 96-966)
98 Petrocosmea sp.3 (Maxwel 94-908)
17 99 Streptocarpus orientalis Craib 19e3FaNa
18 100 Stuaranthera grandiflora Benth. PG
19 101 Trisepalum acaule (Barn.) Burtt
102 Trisepalum birmanicum (Crib) Burtt Wid“]juw“ﬁugu
103 Trisepalum glanduliferum (Barn.) Burtt aqammﬁ
104 Trisepalum prazeri Burtt [new record] wnTlwan
20 105 Rhynchoglossum obliquum BI. Taa
21 106 Rhynchotechum obovatum (Griff.) Burtt T W/AUIAR
107 Rhynchotechum ellipticum Wall. ex A. DC TFIWAWIAA
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The Interactions between Forest Quality, Reproduction and Social Stability
in White-handed Gibbons as a Model for Understanding the Consequences
of Habitat Changes in other Forest Species

Tommaso Savini', George A. Gale' and Philip D. Round?
King Mongkut's University of Technology Thonburi, Bangkok, Thailand, 2Mahidol University, Bangkok, Thailand

During the past few decades researchers have been documenting global climate
change and its impacts on wildlife and their habitats around the world. Changes in habitat
can directly impact on the diversity and interspecific interactions within many animal
communities, yet the effects of these environmental changes have in most cases not been
investigated in detail, particularly in the tropics. It is the goal of our work to model the
influence that a given habitat has on its animal inhabitants in order to trace the effects of
future environmental changes both on the animal itself and on the role this animal plays in
the maintenance of the ecosystem in which it lives. In a three-year study of seven white
handed gibbon groups conducted at Khao Yai National Park, Thailand, the role of forest
productivity in the shaping of gibbon social structure and their reproductive performances
was conducted. Forest productivity was defined by analyzing in detail the spatio-temporal
distribution of potential food resources within each of the seven home ranges. Significant
variation in forest productivity occurred among home ranges, but the significance
disappeared when we compensated forest productivity with the size of each home range.
For our model we found no significant relationship between home range productivity and
the number of surviving offspring for each study female. However, the study found that
females could maintain optimal reproductive performance by increasing their access to
resources by manipulating three environmental/behavioral parameters: (1) home range size
(2) group size, and (3) group social stability. Home range size variation was hypothesized
to be a consequence of forest productivity. As predicted, large home ranges were associated
with low quality forest, whereas in high quality forest small home ranges prevailed. Group
size was hypothesized to be a direct consequence of resource availability. We found that
larger groups were associated with higher quality forest while smaller groups were found in
poor quality forest. We also found that group social stability was a consequence of
different territorial costs associated with variable home range sizes. The second step of our
work is to apply this model to the Khao Yai pheasant community which in the past two
decades has shown a significant change in its structure with the number and proportion of
detections of the lowland-inhabiting Siamese Fireback (Lophura diardi) increasing
significantly, while the number of detections of the higher elevation inhabitant Silver
Pheasant (L. nycthemera) showed no significant increase. This change in the community
composition has been hypothesised to be a long-term consequence of a change in
vegetation structure associated with regional climate change.

Key words: climate change, pheasant, micro habitat, inter-species competition

Introduction

Detailed analysis on climatological data, run over the past 100 years, has shown increases of
approximately 0.6°C in the global average temperature and is expected to continue to rise rapidly
(Houghton et al. 2001). Simultaneously, a large amount of recent scientific work has highlighted the
general biological impacts of climate change (Penuelas and Flella, 2001; Walther et al., 2002).
Although animal species have been responding to climatic changes on an evolutionary time scale, a
critical question for wild species is how they will cope with this rapid rate of change (Root et al., 2003).

Animals groups have shown to react differently to global increase in temperature
(Forcchammer, 1998). In the past thirty years warmer springs have resulted in earlier nesting activity
in temperate areas (Crick et al., 1997; Crick and Sparks, 1999), earlier spring arrival dates in breeding
visitors (Butler, 2003) and northward and altitudinal range expansions (Thomas and Lennon, 1999).
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Although little work has been so far conducted in tropical habitats on the effects of global
warming data suggest that animal species react to habitat changes by moving along climatic gradients
(Karr and Freemark, 1983) with colonization of montane habitat by non-montane species (Pounds et
al., 1999). In the tropics, as seasonal variations are of lower intensity, we can assume that in these
habitats, humidity rather than temperature will play an important rule in differentiating microhabitats.

Recent ecological work, combined with long term data on socio-reproduction (Brockelman et
al., 1998), conducted on the gibbon population at Khao Yai National Park, has highlighted a tight
interaction between animals and the quality of forest productivity (Savini, 2005). A marked degree of
home range size variation between different groups was recorded and a significant negative correlation
between home range size and habitat quality, with home range size increasing when the forest quality,
measured as spatio-temporal distribution of food resources, decreased (Savini et al., submitted).
Moreover, female gibbons synchronized their reproduction by clustering higher cost breeding activity
during periods of higher food productivity (Savini et al., accepted). In the end, home range
productivity influenced social variability with a larger chance for a gibbon group to develop a non-
monogamous social structure in larger and poorer home ranges than in smaller richer ones (Savini et
al., submitted).

In the Mo Singto Long Term Biodiversity Research Plot, Khao Yai National Park
(Brockelman et al., 2002), two species of pheasant live in an increasing syntopy. Recent analysis
conducted by Round and Gale (in revision) over a period of more than twenty years on the relative
abundance of two pheasant species show an increase in the population of Siamese Fireback (Lophura
diardi), a lowland species, over Silver Pheasant (L. nycthemera), a species that commonly inhabits
higher elevations. The proportions of sightings contributed by each species varied markedly through
the period 1980 to 2005. Before 1993 L. diardi contributed only 18.6% of pheasant individuals seen in
the area. From 1994 to the present, L. diardi contributed more than half of all pheasants observed
(60.1%). Overall, there was a significant increase in the detection rate of Siamese Fireback throughout
the survey period, both as measured by the number of individuals per unit effort, and the number of
sightings per unit effort. In contrast neither the number of individuals detected nor the number of
sightings per unit effort increased significantly in the Silver Pheasant. The authors suggest that the
most possible reason for the increase in the numbers of Siamese Fireback over the “resident”
population of Silver Pheasant is to be found in the rising temperature and consequently
evapotranspiration (higher in the lowlands than in montane and upper submontane areas).
Microhabitat changes consequence of rising temperature, which reflect in an increased
evapotranspiration, will benefit plant and animals living in lowland habitats at the expenses of
montane species Karr and Freedmark (1983).

Here we will present preliminary data on the distribution of two species of pheasant living in
syntopy in the Mo Singto Long Term Biodiversity Plot, Khao Yai National Park and predict how the
effect of forced syntopic coexistence can influence the conservation of both species.

Methodology

Study site and animals

The study, initiated in January 2006, is being conducted at the Mo Singto Biodiversity
Research Plot (Brockelman et al., 2002), Khao Yai National Park, Thailand (2,168 km? 101°22’ E,
14°26° N; ~ 130 km NE of Bangkok), in slightly hilly terrain 725 - 815 m above sea level. Khao Yai is
largely a seasonally wet, evergreen forest (Kerby et al., 2000; Kitamura et al., 2004a). The area
experiences a distinct dry season (November — April) and wet season (May — October). In the period
2001 to 2004, precipitation averaged 2697 mm (range 2297 to 2976 mm), which closely corresponded
to rainfall records of other researchers at the site during the years 1993 to 2001: 2326 mm (Kitamura et
al., 2004b); 2030 mm in 1993 (Poonswad et al., 1998); 2695 mm in 1994 (Bartlett, 1999); and 2127
mm in 2004 (Kanwatanakid-Savini, unpublished data). Average daily temperature varied annually
between 18.7° C and to 28.3° C and mean humidity ranged from 64.6% during the dry season to
77.1% during the wet season.
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Monthly visits were made to the Mo-Singto study plot during the period running from June
2003 to August 2005 covering eight transects, each of 500 m in length. Only one transect was walked
per morning so that two mornings were necessary to cover the entire plot. Distance and bearing to
each pheasant seen or heard within 80 m was recorded, so as to render the data amenable to analysis
both by spot-mapping and variable width line transect sampling. The locations of all birds heard or
seen were located with reference to the nearest peg or nearest labelled tree. Distance from the observer
(m) was estimated, and the bearing measured with a sighting compass. Most species were only
recorded if judged to be within 80 m of the observer. Numbers of individuals in flocks or small
groups were recorded, and other relevant information such as call-type, feeding behaviour was
recorded when relevant. The tree numbers of those trees from which birds were seen taking fruit were
also recorded.

From January 2006 onwards pheasants were caught using mist-nets and snare traps. Mist
nets were set on the ground to a height of approximately 3 m. All pheasants caught were ringed with
Royal Forest Department (RFD) metal rings, and colour-banded with a two-colour combinations so as
to facilitate individual identification in the field. Each bird was additionally weighed, measured and
examined for stage of moult.

Home range size for each individual of both species was estimated based on re-sightings of
ringed birds referenced to either marked trees/grid pegs (Brockelman et al., 2002) or GPS readings.
Locations were used to define minimum convex polygons (White, 1996; Linnell et al., 2001) drawn on
ArcView 3.0a software.

Results
Density

During line transect surveys from June 2003 to August 2005 we recorded 13 observations of
23 adult L. nycthemera and 15 sightings of 34 adult L. diardi. Mean flock size was not significantly
different (mean flock size 1.77 and 2.27 respectively, t-test, t = 1.128, P = 0.135). For density
estimation, due to small sample size and as detection distances between species appeared to be similar,
data from both species were pooled to generate a single detection function following Buckland et al.
(2001) using DISTANCE 5.0 software (Thomas et al., 2004). The density estimate for L. diardi was
greater (10.0 groups or 22.8 individuals / km?, versus 8.0 groups or 14.7 individuals / km?). However,
due to the small sample size the variances of the estimates were large (95% confidence limits, 4.7-21.5
groups / km? for L. diardi and 2.6-24.5 groups / km? for L. nycthemera) suggesting that the estimates
should be treated with caution (Buckland et al., 2001).

Data collected on pheasant presence and group structure collected along trails and in the plot
suggested an overall population of three groups per species inhabiting the 30 ha plot, equal to 1 group
per 10 ha, remarkably similar to the estimates obtained from distance sampling. Average group size
was estimated at 5 animals which was roughly equal to one animal every 2 ha suggesting that group
size was probably underestimated using the more rapid survey methods. Additional detailed
observations of marked birds are necessary to confirm this figure.

Birds ringed and definition of home ranges

A total of 4 birds belonging to the two pheasant species were ringed up to September 2006
(see table 1 for details).

Preliminary estimates of home range size indicate that Siamese Fireback male had a range of
at least 7.5ha while the range was 3.8 ha for Silver Pheasant male (Figure 1). The two home ranges
had a large overlap of 2.21 ha, equal to 29.5% of its estimate home range for Siamese Fireback and
58% for Silver Pheasant.
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Table 1. Ringing details

Species Sex Left Right Waight
SPH M Y/DG DB/M 1475
SPH F LB/DG DB/- 1035
SMF M DB/Y DG/M 1190
SMF M LB/F DG/M 1210

Discussion and Conclusion

Round and Gale (in review) demonstrate a shift in the balance of an assumed competitive
interaction between two species, with a lowland species, Siamese Fireback, increasing its abundance
in the range of a higher elevation species, Silver Pheasant. Altitudinal range changes have been
observed in several other species of both plants and animals (Pounds et al., 1999) and the authors
hypothesise that the changing abundance of two pheasants is attributable to changing climate, although
this cannot yet be proved. The two pheasants nevertheless maintain a substantial difference in the
microhabitat use within the study site, with Silver Pheasants occurring mainly on ridges and Fireback
in flatter and lower-lying areas. This difference in habitat use is presumably related to subtle variations
in forest floor conditions, consequence of forest topography (Figure 2). These findings correspond to
what was observed by Pounds and coauthors (1999) for which habitat expansion in the tropics might
be a direct consequence of changes in humidity induced by global warming rather than temperature
change per se. Lowland species might move to higher elevations as a consequence of changes in
lowland microhabitat structure. With an increase in temperature lowland habitat may lose moisture
with the effect that lowland species may migrate to higher altitudes where moisture level increases.

Future work will be conducted to test the hypothesis that microhabitat structure might
naturally separate the two species within the same, and relatively small, study site. We predict that
Siamese Fireback will prefer flat habitat while Silver Pheasant will prefer slopes. Moreover, detailed
observations are needed to highlight the impact of syntopy on each species as both species appear to
overlap greatly in feeding ecology.
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Figure 1. Preliminary home ranges of a ringed siamese fireback male and silver pheasant male.
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Figure 2. Observation from line transect survey (June 2003- August 2005)

In the few cases where Lophura species occur in syntopy they are usually ecologically
segregated by microhabitat variations (Davison, 1981; Lekagul and Round, 1991; Bird Life
International, 2001). However, preliminary results on the movement and home range location of
ringed males of both pheasant species show a relatively extended overlap between the microhabitat
used by each species forcing them into more direct contact resulting in an increase in resource
competition for each species (Figure 1). If climate-induced changes in resource distribution and
availability increase spatial overlap of these two species, and if this overlap leads to increased
competition then, this might also affect the socio-reproductive stability of each species, with the
potential consequence of causing hybridization. Physical clashes between both pheasants in Khao Yai
have been observed (Praditsup, 2004) while hybridization between sympatric Lophura species is
already known from Vietnam where a formerly recognized species, the Imperial Pheasant
(L. imperialis) is now known to represent a hybrid between Silver Pheasant and the scarce and
globally endangered Edwards’s Pheasant L. edwardsi (Hannache et al., 2003).

Detailed investigations will be conducted on a larger number of ringed birds in order to
determine the extension of overlap and the type of microhabitat sheared between the two syntopic
species. The use of similar microhabitat, together with a similar feeding and reproductive ecology,
could lead to hybridization between the two species which may cause additional risks to the survival
of both populations.
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Introduced, or Non-indigenous, Species and their Ecological Impacts

Nontivich Tandavanitj

Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330 Thailand
e-mail: seachyme@yahoo.com

The four major causes of worldwide extinction and endangerment of species are habitat
destruction, overexploitation, disruption of food chain, and introduced species. Introduced species is
often referred to as alien, exotic, nonnative, non-indigenous, or naturalized species, all of which are
terms given to organisms that are not indigenous, or native, to a particular area. Instead, introduced
species are transported to new locations as the results of human activities and ignorance, along with
clothes, agricultural products, and various forms of transportation. For instance, aquatic organisms
may be transported to new locations as epifauna, attached to the bottom of ships, or along with the
ballast water. Since 1970s, 46 species of non-indigenous species have been introduced around the
world in ballast water (Carlton and Geller, 1993 cited in Van Dyke, 2003). Insects, both adults and
larvae, are sometimes transported along with agricultural produce, processed, and unprocessed wood.
Introduced plant species can disperse over long distances as seeds and spores while some are
cultivated only to escape to the wild. It is reported that, in Great Britain, nearly 1,200 species out of
20,000 introduced nonnative plant species have become naturalized (Godfray and Crawley, 1998 cited
in Van Dyke, 2003).

Although most introduce species
fail to establish populations in the new
environments, some may experience large
population growth and range expansion,
become naturalized, and ultimately cause
tremendous effects on the native
communities by changing community
composition, structure, and function. In
some cases, introduced species displace, or
eradicate, native species, particularly those
with specialized niches or small population
sizes. Introduced species may prey upon
native species that have evolved few or no
defense mechanisms against it. On the
other hand, ingestion of toxic introduced
species, i.e. the infamous Bufo marinus
(cane toad), may cause mortality due to the
fact that native species have not evolved any resistance to the particular toxin. Indirectly, introduced
species may cause endangerment or extinction by changing the vegetations or habitats such that they
become unsuitable for native species.

In order to become naturalized and establish persistent populations, introduced species must
reproduce at high rate under favorable environmental conditions. However, under unfavorable
environmental conditions, successful introduced species possess the ability to persist under low
densities until improved conditions allow for rapid growth and reproduction. Most importantly, they
must be able to exploit the local conditions and resources, which are necessary for rapid reproduction
and growth, compared to native species.

It is a general conception that it is better to prevent entries of introduced, or non-indigenous,
species rather than eradicating them once they have become naturalized and established persistent
populations. In order to prevent entries of non-indigenous species, adequate knowledge regarding the
ecosystem and the ecology of the invaders, intensive monitoring at potential point of entries, as well as
raising awareness concerning human practices and transportation regulations i.e. treatment of ballast
water, are necessary. Nonetheless, once established, it is still possible to control initial infestations of
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non-indigenous species. It is necessary to conduct regular inventories, not only to detect small
populations of non-indigenous species, but to attain data regarding the native inhabitants of the
protected systems. Controlling initial infestations can be accomplished through physical removal,
especially female individuals, pesticides, and biological controls. Although effective, pesticides are
not species specific and often kill non-targeted, native species. Furthermore, they persist in the
environment and may pose long-term threats. Likewise, biological controls may create chains of
events with negative consequences. When preventions and eradications fail, it is necessary to
determine ways in which the distribution and abundance of non-indigenous species can be reduced,
and their negative effects lessened (Van Dyke, 2003).

Case Study: A Comparative Study of Dietary Habits of the Introduced Cane Toad, Bufo
marinus, and Several Native Anurans on Ishigakijima, Southern Ryukyus*

The Cane toad, Bufo marinus, is a large bufonid toad originally distributed from southern
North America (southern Texas and western Mexico) to central South America (southern Brazil).
Since the early period of the 19th Century, this toad has been artificially introduced to various
nonnative areas as a biological agent to control sugar cane pests. As a result, we now can see a humber
of feral populations, occasionally showing extremely high individual density, of B. marinus in the
Caribbean Islands, and tropical and subtropical regions of Oceania (including northeastern Australia)
and eastern Asia. In Japan, this toad was first introduced to a few oceanic islands (the Daito and
Ogasawara Islands) before and immediately after the World War 11, and finally to Ishigakijima Island
in the southern part of the Ryukyu Archipelago in 1978. This species currently occurs in relatively
high density almost all over the island.

Despite the reported abundance of B. marinus and the predicted adverse effects imposed on
the native fauna, of Ishigakijima, studies pertaining to the relative density and distribution, if any, are
scarce. Moreover, studies pertaining to niche overlaps, in terms of feeding habits and competition for
food, between B. marinus and native anurans, have not yet been conducted. This study examined
observation frequencies, and potential and actual prey items of B. marinus and native anuran species at
three sites with different habitat conditions (pond, forest, and rice paddy field) on Ishigakijima Island.
Our purposes were: (1) to clarify the diversity, variation, and selectivity of prey animals in each of
these species; (2) to elucidate the extent of dietary overlap between Bufo marinus and native anurans;
and (3) to estimate the extent of influences of the former on the latter accordingly.

At all three sites, B. marinus was found in substantial densities together with a few species of
native frogs, confirming their broad sympatric occurrences within Ishigakijima Island. Stomach
contents of B. marinus largely consisted of insects and other invertebrates. Comparisons in relative
abundance of animal taxa from B. marinus stomachs and those from random sampling at same sites
indicated significant prey selectivity in this toad. This suggests that the predation of this toad affects
some particular invertebrates over the others. Stomach contents exhibited much greater values in mass
and diversity in B. marinus than in any of the native anurans. Moreover, dietary overlap was greater
between B. marinus and the native anurans than between any pair of the latter at each site. These
results predict negative impact of B. marinus on the native anurans through dietary competition.

*This research was conducted as part of the 21* Century COE Summer Exchange Program at
the University of the Ryukyus, Okinawa, Japan, by Nontivich Tandavanitj, Noriko Kidera, Daehyun
Oh, Hidetoshi Ota, Masako Izawa, Tetsuo Denda, Aya Satoh, and Nozomi Nakanishi in 2006.

References

Van Dyke, F. 2003. Conservation Biology: Foundations, Concepts, Applications. McGraw-Hill Companies, Inc., New York,
413 p.

mM3dszandzInslasinis BRT a39# 10 @
4 1
8-11 qaAwN 2549 9awianszd | Lk IBRT



ilszinalnglaifl salamander Jue newt

a I3 A 6 a
Ny ando uazdis wsnalza
' Aa wa Ao o a v a o & A o A
wihgljuansispsaismiivhaninunusssaiifosnain quﬁmmmzyLawwmamumwwmﬂﬂmUmammw
MAITTING AMLAINENFFAS gwwaamrﬁwﬁwmé’a ﬂ‘qm”u N3ILMWY 10330

é’@rj‘a:lﬂm{wa:lﬂuunLﬂuﬂajuﬁmfﬁﬁmmmmﬁmsmaﬁmgﬂi’m%nﬂéwﬁo fNNTauLsaan e
w3 ngulngig nduusn léud nguvesny e a1san waz898n9 Salianwuzsanniu fe éhﬁaé'?uﬂ Taifiae
Ligne anluule vrazfiafafu TR 17 é’mfnsﬁiwﬁmminwmﬁu‘lﬂ@Udm TuuSn i dindinie
LLdm‘Ewmmh{le] Vl&hfw:Lﬂuﬁaﬁ?ﬂmmoﬂmyauﬁaLqum{wmmﬁﬂe] ﬁﬂg@vl,'?l,ﬁmﬂmﬁ%aﬂ;ﬂﬂﬂ"a lasianizanig
'EiﬂwﬁamgNauﬁufé'@lfmjuf:%aaﬂml,ﬂdm,%m%”a{lﬁ'w,%mﬁﬁ

lunsasanudng é’f@ﬂumﬁm*’imgfunﬂ&immmwmﬁﬂﬁ%;;l:hy Lﬁaamﬂé'@’fﬂquuﬁmﬁﬁaglﬁau
Junan anwaslasnaly 8a S§daen lidszensd W] fondlaiwamaunin luinewiamniifezauann
uazy]

o € @ A 6 A

ammjwqﬂmﬂ fa ngiun:vhaﬁm%aﬁmﬁﬂnh TIALNWLADST VANBIULLANITAINWANGI9 U nge

A A o A A

ngudnadu fa Afdsn flanfifienusanedsznnauazivsen Seuiildunefiinlddaan aaunwass
vushaiiandeluinerefisnfiguun QiEug afidnvuzadodanlna

%alumjuqﬂﬁwﬂmmimmdaanvlﬁl,ﬂu 2 mju‘l,my'q A9 newt Uaz salamander I@ﬂﬁtmmmjuﬁﬁmm
LL@m@mmd@i’mgﬂi’Nﬁaﬁ ngy newt JmvUnaquardLlululy B3uIzuazuds oeliEFuUIANg ua
n§u salamander  zdidEEITHY an Aaniraduann lifduduusfmiannin SFdunainnanouaz
CeIRQEY

sluﬂs:mﬂvl,mﬁéfmfa:Lﬁm{']azLﬁuUﬂluna;wn:ﬁ’laﬁ’lLﬁ sarfiaLfeains sansawuinleluussin
%%aﬁuﬁ@iau%aﬁu%ummaumﬁamami:mﬂ"l,m luffagdudnsnunminvlueedimianmemamiauaz

mMaazinaanidodnilanauun 1w JardiadalnanTaudgasaat (MW 1) Lazdsniatay (A 2) tudu

a%ni&ﬁﬁ'mmadnzvi'm
Class Amphibia
Order Caudata (Urodela)

Family Salamandridae
Genus Tylototriton

FINLNFRAT Tylototriton verrucosus Anderson, 1871

Ta'lng nzving, snnwsh, SeaniBunuw

SnEmMedIvInzinaiin usmiiideafifvnadeudrelngdunasvesan sauuiam
srundtazddonnanswaliluwgannin Buaiuddunssssnawniiormihudlaaslunedume lasiiden
vhmnadandudeniidvunalngninduiinazdiunns deadindnazinigesduuessie druuuw
URRINANINT LUINITTANTUNAAI 'cn:ﬁé’uﬂ'awﬁ’nLLﬁaﬁmandwﬁﬁwa{lﬁﬂé’ﬂdﬁy’dLL@iu%nmﬂé'aﬁ'ﬂﬂwzjﬂﬂmﬂ
w9 Aniauioussneny fedanwinaaussddenddunszasauuwdtse lidsesdudnede (costal

groove)

@ Proceedings of the 10" BRT Conference
L tABRT | 8-11 October 20086, Krabi



ﬁuﬁa%imé'fwaa&'@fauﬁum{ﬁauﬁuun“ﬁﬁ@ﬁ szl luunasind i@ oruninnie duus 9in
Aoudnafis Wanslaud CRICE P HEELR UL I muﬁaéam:ﬁwmwmﬁaﬂ%wm'ﬁ’iﬁumnﬁﬂmmﬁﬂagli
UBUn anvezastinthauesins

’l,ul,l,a'mfmunulmﬁgmﬁu 1,000 WAT NFEAUINZAtUIaN sunsanuiunzrisin e lienn &
sl,ul,l,daﬁwdmmm):wué'adauﬁﬁwé’wmﬁz}uja%ﬂmwnmﬂ@hoﬁu I@m:mé’l’uag’luﬁwmaﬂnm Wirianved
W’mf:ﬁ]maﬂ*’fua%iﬁmumaaéwé’qé'm%'ul,l,amﬂﬁ'wﬁw saundnduivzandvaguunialulnsdulnd g dus

117 lasanazgndausgaunasasmniag nana wiaauvanld iludu

AN 1. ANBHLVBINLYNIINNNUNIIRIauNTaIman AN 2. ANBULYBINTYINIINNNLNIIRIALAE

mmmwmﬁué’aLﬁ&li’ﬂﬂixviﬂom{ﬂvlﬁ‘luudm{ﬂwﬁam@wauﬁuﬁf 1a ﬂﬁv'aLWﬂﬁLLa:meﬁm:mmnuﬁu
luugaiang s'lallwaussnnin densuiugiuudrdnfivaznslalivulungmdoaslsuihdfanudgy
Fu 2zl laasluusnirlasase ehuuaﬂqgNauﬁuﬁaxﬁummé’ﬂaguuun

@T’Jugﬂiwmﬁmwadﬂ:ﬁwaﬁﬁﬁwuiuﬂizmﬂvlwuﬁy'ﬂumﬂmﬁaLLa:n’lﬂ@\z’S’uaamﬁmmﬁa 813190

a3 lad1 nevinsiiwuuaaillu newt bails salamander

naanssulsene

unanuihidunasnuanlasimissites “migmansvisinfsmiase Aanudnlylddiaziin
shalndvasilazindlng” (3walasanis BRT R_148009) lasmiasiuayuainlassmanamasdanaiuazdnm
wlgungnmsaanmisnsnennstinwludsznalng (lasinns BRT) Lﬁaﬁﬁaga“‘t%ﬂs:naumsé’mﬁﬁLmea
msﬁnmLm:ea%‘ﬂé‘mfazl,ﬁm{ﬁa:L'ﬁumnsjwn:ﬁ'mﬁﬂuﬂi:mﬁvlﬂU

;ﬁ%’wamafuQmﬂmzmmmﬂmamiﬁ'@umaoﬁmwjua:ﬁﬂmuIUmﬂmﬁﬂmiﬂ%'wmﬂi%amwM
Uszinalny lasfianganansd mﬁq‘n'ﬁf Tl deemulasins wazqmisdun amya wuunislasanisy
u,azﬂmznimmsmaﬂmammﬂmuﬁvlﬁtﬁaL'ﬁ’ummﬁwé’tymaamsﬁﬂmé’m’j‘nzﬁufﬁuﬂs:mﬂvlm ﬁaiagaﬁ'm
msnszagazdudselomidensansdiugu g u,az'whﬂLﬁumuam‘mwuiﬁmm'}wmﬂ%myma%’smwiu
Uszinelngaalyd wioiud 461591 wionana logaiudws itausransvlunsdrsalunasuy see
ANRATIEREA UTeruud Faninia sl fiantsdasazifivianinunuazdadifonanaiu uazses

MENNINIHTEN Wndszys MnhgudiBnmganzmaduanamainiansneiinmn

mstszpadanislasens BRT a3 10 |

8-11 gAY 2549 Tawianszdl ‘ s ABRT



[ e o a ¥ 1 a ¥
wanaumsinnglliases lngpitlygrs i wsaswanes

2Bswas anasau

USTFUTUTURN N BN STNEINTNHNZLALRSTIEHIVLON 8. 2%aY 3. UATAITITNIIY 80210

a . a ] o « » v A s A o o
nzdl (shrimp paste) \unandafildan e wia fanzasfienisnfivwaidn sreenadszanm 1-2

'
v A v A

udluas § 3 viia I@mmamué’ﬂwmxﬁaqa da 1) Qemdn udsntiawadniige vaddumadrdoan 2)

q

[

U & Ao ° v ada v £ & v Ao u:i A o o a
Qamsﬂmu Dudenfvinanans ilinzdTFau 3) neasdala Dudenfvinalwgnge uaziavanriinzta:
° v  AaA A ' ' AlA o v a A A PN ' A AlA o o
ilwnzddsanann Teazaeuninzlnvhandasiiaane LLwamaaﬂzﬂﬁ]:"laJaaumuauﬂzﬂﬂmmﬂqamﬂm
n9Maved Ay’ Tuasudtfeugaaniadaunnainmou lassfiausniing fa fiand daaniaz
wuLﬂu’ﬁﬁ@]rjdmﬂvlﬁuiuﬁaatﬁaumi’muﬁuﬁauqumﬁuf LmzazwuﬁamiﬁﬂaluﬁwLﬁauﬁmﬂuﬁu?}au
$ o J 1 Q. { e U v { a 1
WOBIAY  SINIivueguNTadasIzineinungnIan1IILae fa wefiduldtisdung niefiFandn

e A a_ o , A da oA td
nzvinn 1 ?ﬂzﬂJQMﬂWW(ﬂﬂ'ﬂLﬂEJVWUvL@ﬂW’H'J\']ﬂEﬂEJE]E] wIanIwnin “netlvin 2

3513902 Y TuuInazieen lduinanuazea
o oA A A @ E 2 o v A
LRTAALRNFIF0UWADN NAINNRUIIUININFNNULNRD L
203188 1:10 widnI T luarusduiafavtszunn 12-24
< v & 2 o & & o a o
7lu9 wasanunuishandwdudeuzdiuszainuaald
Ui 10-12 Talus (AN 1) uddahandrasesn 1 lasld
v & an & a a ' A A

AN W T93TNISundnatnanitedn o (Mwh 2)

BaINBRIIR NI Tt udouuaztAuwn 1380
U3z 10-12 T2lN9  AanazU1aaNNIAINLAALRZHINIGN
(1) 9397 2 lAnedhilouldnuaralansusiazona wazaali
wulaglilddonmendt nununliwin 1-3 1@eu 3988190
o gt A o 1 v d' :J dq'
TudTemu wiedrield (AwA 3) TanTuaunnIias
a a ' £ o ¥ — & ad =
Bandnad19niiedn “nIzuInN1ITaR” wIaduisnisiny
s a U [} v A [ o A =
snsneldlduwulaslaldide Ssunamgiuazingdunda
la'lnlwusinlilvinasanne wartanudas “lnuzwin lag
L%adw:ﬁﬂﬁ@auﬂ%ﬂﬂmm‘mmmiﬂiﬂ@ﬂmavl,@i” STRE)

%yjﬁwmzﬁwi%ﬁmmﬁammﬁmmuvlﬂmw%mﬁﬂ%

ﬂi:mi:mnﬂ@ﬁ'muuﬁauﬂéguﬁazlwmaﬁﬂl,l,aﬂ'*ﬁl,%aﬂ%'ml,l,ﬁ’;
Yarhldusin

waasupasn1svinnzd 1Wisemaa uaziindunay
PN TUUTEMutin Ao mswainneTazdasiiszoznanlidn
141 30 % waztAvlunirusfiazenalildivesennie
HANIINLAFATUAINAIILR? 1mwia:1aaﬁiﬁmﬂ'\1ﬁm§@é'u5w] i
lnedfisam@siosuandniulasldndyyimu gu

Turuaannisannzd mmgﬁﬁmzﬁwi*’ﬁﬁwmamsam’m

A ° R ' ° v AaaA
wziradnazrinlwsinanee lissiveeen wazasvinlwn:

T i =

A A X T e
INTIRDTOU IV WA 3. MsnanuNnz

@ ‘ Proceedings of the 10" BRT Conference
Ll _'B_RT ‘ 8-11 October 2006, Krabi

I
Tha The Zcrbrary




