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Editorial Note

In the third quarter of 2013, the Nature and Environment Journal provides
several interesting issues. Starting from Thai researchers did an admirable job in
conserving endangered wildlife, the Eastern Sarus Crane, our readers can find this
issue in ‘Research and Conservation on the Eastern sarus cran in Thailand’. Next, ‘An
Innovation to Utilize Agricultural Waste: Windrow Composting without Turning’, the
story about a simple technique to make windrow composting, it was an environment
project organized by Maejo University and funding from the Office of Environmental Fund, the Office of Natural Resources
and Environmental Policy and Planning (ONEP). Also ‘Local Action, Global Benefits’, an issue describes about community

cooperation on the production of alternative energy from animal waste. Also more issues to read in our journal.
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O 30 July 2013, Office of Natural Resource
n and Environmental Policy and Planning
(ONEP) and Panya Consultants Co., Ltd, a project consultant,
held a public opinion seminar regarding study result of
the project on force and network driven and knowledge
in ecosystem management of the Bang Pakong’s estuary
environmentally protected area at Suntara Wellness Resort
and Hotel, Chachoengsao Province.

In this regard, Mr. Nawarat Krairapanond, Director
of Natural Resources and Environmental Management
Coordination Division, ONEP, opened the seminar. 122
participants participated in this event. The participants were
a representative from government agencies, private sectors,
local administrative, communities, Bang Pakong’s estuary
conservation network groups and also people from 4
Sub-Districts in the Bang Pakong’s estuary area; Song Klong
Sub-District, Bang Pakong Sub-District, Tha Kam Sub-District
in Bang Pakong District, Chachoengsao and Klong Tum Ru
Sub-District in Muang District, Chonburi.

The result of the project study was presented while
representatives of the aforementioned 4 Sub-Districts and
local scholars were invited to discuss and exchange ideas
that will be used for implementation of Bang Pakong’s estuary
conservation. All also local wisdoms in each area will be
applied appropriately to people’s way of life and geography.
After that, all 4 community leaders signed a memorandum of
cooperation in establishing “Bang Pakong’s Estuary Conservation
Network” in order to create guidelines on joint operation,
to cooperate in waste management that affect mangrove
forest and to find the appropriate solution for coastal erosion
problem. The cooperation also includes the defining of strategy
in Bang Pakong basin conservation, coordination between
government agency networks and private sector to reinforce
the conversion of plan into action.
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O 1°' August 2013, ONEP co-hosted the
nmeeting on “Adaptation to Changes
in Ecosystem of Mekong River” with Faculty of
Economics, Chulalongkorn University at Lai Thong Hotel
in Ubon Ratchathani Province. Mr. Sukho Ubolthip,
Director of Environmental Monitoring and Evaluation
Division presided over the meeting. 45 participants attended
the meeting, they came from government agencies,
educational institutions and public sector, for example,
Regional Environmental Office 12, Ubon Ratchathani Provincial
Environmental Office, Mukdahan Provincial Environmental
Office, Water Resources Regional Office 3, Regional Irrigation
Office 7, Ubon Ratchathani Provincial Fisheries Office
and Khong Chiam Natural Resources and Environmental
Protection Volunteer Network (NEV-Net).

In the meeting, participants shared variety
- of opinions and interests regarding the changes in
ecosystem of Mekong River. The key issue was data
system on ecosystem of Mekong River should be
set up and information should be published. These
could be used in planning of agriculture, fishery,

tourism and other activities as well as considering the
importance of economy, lifestyle, tradition and culture of
the community that related to Mekong River. In addition,
the government policies and implementation plans must be
designed and clearly understand, in order to deal with the
impact of the ecological changes in Mekong River. Moreover,
the results of the meeting were gathered and further presented
under the environment hot issues in Thailand’s State of

Environment Report 2013.
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k The Status of Eastern Sarus Crane

. Formerly, the Eastern Sarus Crane had generally dispersed in
Indochina region. Anyway, their natural populations have been
considerably decreased since the last 50 years. Nowadays,
they have remained about 1,500 populations in Myanmar,
Vietnam and Cambodia. Lao People’s Democratic Republic
and Yunnan Province of China, the nature population becomes
rare or nearly extinct whereas they have already been
extinct from the nature of Thailand for more than 40 years.
In the previous, there are many evident records about Eastern
Sarus Crane finding in the natural; not only the resident birds
were found but include of migrant birds over 10,000 individuals
were discovered also. After that they have been extremely
decreased in population and become rare animal. In 1968,
the last Eastern Sarus Crane was found in Surin Province
near Cambodia border area. It had been moved to adopt at
Chor Hae Arboretum, Phrae Province by Mr. Thawan Boonsit;
forest officer. It died in October 27, 1984 with age 16 year
olds. This was the last evident of Eastern Sarus Crane in the
nature of Thailand. Currently, its population remains in the
captive controlled by Department of National Park, Wildlife
and Plant Conservation (DNP) and Zoological Park Organization
(ZPO) of Thailand under Royal Patronage of H.M. The King.
It is one-fifteenth species in Thailand wildlife reserved name
list of the Wildlife Reservation and Protection Act, 1992.

¥ Ecology of Eastern Sarus Crane
" Eastern Sarus Crane is a large wading bird in family
Gruidae; there are 15 species which can divide into 4 genuses.
This species is classified in Genus Grus sp. The scientific name
is Grus antigone sharpii. There still have two more sub-species
which are similar in morphology which this subspecies are;
Indian Sarus Crane (Grus antigone antigone) has distributed
in India, Nepal, Pakistan and Bangladesh and Australian Sarus
Crane (Grus antigone gilli) lives in the north-east of Australia.
General morphology of the mature Eastern Sarus Crane
is light grey body. Its crown is covered with smooth greenish
skin. From the upper of neck to the occiput has orange or red
skin without feature cover. It is approximately 5-12 kilograms
weight with totally 1.80-2.20 meters height. Both males and
females are similar in morphology, but they are different in
size and unison call behaviour. The Eastern Sarus Crane lives in
wetlands, floodplains, small ponds, marshes and paddy fields
habitat. It is omnivorous which consumes both plant such as
rice grains, tubers and aquatic plant shoots and some kind of
animals like grasshoppers, crickets, molluscs, fishes, frogs and
snakes. Its breeding season is about 3-5 months since the end
of May till October.

* Conservation Research & Education Division
Zoological Park Organization, Thailand
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They can breed initially when age 4 years old and
the cranes in captive can breed faster than the cranes in
nature. It will make its nesting in wetland before laid eggs
for 1 week. The average territory of one pair is approximately
0.4-0.6 square-kilometers. Normally, female will lay two eggs
per clutch and it has the hatching apart periodabout 1-2 days.
So the hatching competition is very importantas the stronger
chicks will have more chance to survive than the weaker ones.
It has incubation period about 31-36 days. The chicks will live
with their parents until their ages are 8-10 months. Then, the
juvenile cranes will separate from their parentsand livewith
the flock without mating until they are 18 months. They will
start to show social behaviours such as courtship, gsuard call,

unison call, dancing and pairing to represent their mature age.

¥ Threaten of Eastern Sarus Crane

. Wetland loss and degradation are critical problems
which have effected on Eastern Sarus Crane decreasing
population and scattering into small group. As the result of
human lifestyle changing for example; the conversion of wet
rice field to dry crops, the expanding of shrimp farm, using
chemical and insecticide, human activities and construction
in wetland area. These are directly affected to the cranes,
their eggs and chicks. Moreover, trade and hunting as a food
or medical purposes are disturbed the breeding of Eastern

Sarus Crane.
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¥ Protection the Eastern Sarus Crane from
~ the extinction

The ZPO research on Eastern Sarus Crane
reintroduction process
The first released of captive-reared crane was in
1971 by releasing 14 hand-reared Florida Sandhill Cranes
in south-central Florida without acclimation. It found that
none of them could live with the wild flock and died within
a few months later. After that, the cranes reintroduction
techniques had been developing with various methods; for
instance, releasing of parent reared cranes or cross-fostered
cranes by sending 289 eggs of Whooping Crane tothe nest of
Sandhill Crane eggs in Wood Buffalo National Park, Canada.
Anyway, this method wasn’t successful because the chicks
of Whooping Crane imprinted Sandhill Crane. Since 1981, the
gentle releases were experimental to Florida Sandhill Cranes,
Greater Sandhill Cranes and Mississippi Sandhill Cranes that
reared by parent. The results showed 70% survival rate of
released cranes. Whereas using isolation-rearing technique,
the survival rate has increased to 80% and they still returned
to the release site next year. The reintroduction of Eastern
Sarus Crane project in Thailand under the cooperation
during the Zoological Park Organization, the Department of
National Park, Wildlife and Plant Conservation and Kasetsart
University and the advisory; Dr. George W. Archibald (President
and founder of International Crane Foundation; ICF) have
decided to use isolation-reared technique and gentle released

in experiment.
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ilhelcooperation| between organizations

013, the preparation of reintroduction

astern Sarus Cranes to natural wetland in 3

I has been considered by The National Research
Council of Thailand and supported the budgets from the
Bureau of the Budget, Thailand. The project working group
has discussed on the implementation process and selected
the suitable sites for releasing Eastern Sarus Cranes which
considered from their prior distribution site. Wetland rapid
assessment was applied to suitability site selection by
assigned criteria and indicators from literature review, in
conjunction with guidelines of specialist from the International
Crane Foundation (ICF) and Sarus Crane’s researchers from
Thailand, Vietnam and Cambodia for analysis of strengths,
weaknesses, opportunities and threats (SWOT Analysis).
The results presented the reservoirs of Huay-Jorakaemak,
Huay-Tarad and Sanambin in Burirum were selected to the
first sites for released Eastern Sarus Crane back to nature of
Thailand because the suitability of landscape and readiness
of local officers and communities. Thirty six Eastern Sarus
Cranes were released to natural wetlands, Burirum in 2011-
2013 (including 21 cranes in Huay-Jorakaemak site and 15

cranes in Sanambin sites).

L4
%ﬂﬁﬁmﬂz?ﬁmomfiaﬂt
LhlatAdefe

requiréslthe,tech_ ogy which can provide the presence data
of Eastern Sal Ef_ane in everywhere. Geographic information
system (GIS) is @ popular technology that has been applied on
wildlife monitoring namely the study of sea turtles, hornbills,
storks, tigers and Eastern Sarus Cranes.

Eastern Sarus Crane monitoring process used to the
satellite and radio transmitter system, in conjunction with the
ground survey by researcher. All cranes have to check their
health, marking and setting the satellite or radio transmitter
before released. The monitoring result showed 32 cranes
or more than 80% of the total have survived and lived in
the release site. Only 4 cranes died from human sabuses.
Furthermore, the ecological data of the released cranes

in nature is a new knowledge of Thailand. This is a good

performance of this project.
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¥ The benefits of Eastern Sarus Crane
" reintroduction

The Eastern Sarus Crane reintroduction is a new story
of wildlife conservation that showed to efforts of wildlife
recovery and link to distribution map of Eastern Sarus Crane
in South-east Asia. In addition of increases of biological
diversity and genetic diversity have been effects to
population evolution in the future.

Furthermore, they yet is a species that the birder
want to see because their rarity and habitat limitation which
result to good performance of ecotourism planning in the
future. Ecotourism is a popular activity, as a form of tourism that
focuses in environment conservation. The tourists have
been the knowledge of wetland and wildlife conservation
and together with fun that no disturb the original natural.
There are supported to participation, increasing income
and economic value of local community. Including of Thai
people has opportunity to see Eastern Sarus Crane in the
nature again.

‘\f Future Operation

The wildlife reintroduction is not only to release
animals back to nature but must ensure that these animals
are survival and can be living in the nature. For example,
learning and understanding in biology and ecological of
Eastern Sarus Crane population is very necessary for survival
of them because they extinct from the wild in long time
and their basic information are very rarity. The releasing
of Eastern Sarus Crane population continuously will
be helping to sustainable and increasing breeding
performance of new generation in nature. Public relationship
between local communities is most imporant to success of
the project because it helps to local people understanding
in the wetland and wildlife conservation. When they know,
they will want to participate in process and contributes to

sustainable conservation.

| enhance the sustainable preservation system is the one important mechanism on natural resources

conservation. The government is not only growing awareness to local people, it needs to integrate with private

sectors on local communities supporting and promoting in environmental conservation. These are made the sustainable natural

resources conservation process and the model of ideal community which reflects to the other communities and

encourages them to realize on the value of their own natural resources, make the chain of conservation process and

support the sustainable preservation of the other natural resources.
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Special Interview

cscarch and Conservation on the
Fastern darus Crane in Thailand

"

he Eastern Sarus Crane is a reserved animal
under Thailand’s Wildlife Preservation and
Protection Act B.E. 2535 (1992). Nowadays, they are
considered as a rare species because the population of them
has been reduced substantially and extinct from the wild of
Thailand. Nonetheless, Thai researchers and the related
organisations had tried to raise the Eastern Sarus
Crane which was admirable successful and able
to released the Eastern Sarus Crane back to
the nature.

In this regard, the editorial board of
the Nature and Environment Journal would
like to thanks Mr. Sumete Kamolnorranart,
Director of Bureau of Conservation
Research and Education, Zoological
Park Organisation of Thailand under Royal
Patronage of H.M. The King who gave interview
recarding research on propagating restoration and conservation
of endangered species in Thailand which is interesting and
useful for the readers and proud of the success of the
increasing number of the Eastern Sarus Crane which was ever
extinct from the wild of Thailand back to live and breed

naturally again.

¥ Concepts of Captive Breeding and
Reintroduction of Wildlife
In some species of wildlife in Thailand became to extinct
species from the wild because have not been seen more
than 50 years as a rule of The World Conservation Union, for
instance, Schomburgk’s deer, Kouprey and Javan rhinoceros.
Therefore, the cooperation of knowledge management in

~order to restore extinct wildlife is crucial.

= i)

&1
by Editorial Board ﬁf ‘
 ——

-

Mr. Sumate explained the concept of helping
endangered species that “..Captive breeding and wildlife
reintroduction starts from the concept that how we can
help species that are nearly extinct from the wild. Thus,
Eld’s deer and Eastern Sarus Crane, which are the reserved
species of Thailand, are chosen to be studied on increasing

the number of animals and releasing to the wild.

We also hope that both species will be removed

from the list of the extinction species from
the wild of Thailand ...”

This is the commitment of Zoological

Park Organisation of Thailand who would

like to help the endangered species in

Thailand to naturally live and breed.

Nature and Environment
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Y Fortitude and Dedication in Helping Eastern

Sarus Crane to the Wild

The Eastern Sarus Crane is in endangered status under
the IUCN Red List of Threatened Species or IUCN Red list
or Red Data List. However, Nakornratchasima Zoo and Bureau
Conservation Research and Education, Zoological Park
Organisation of Thailand had studied in breeding program
until successfully released the number of cranes to the
natural wetland.

In this aspect, Mr. Sumate described that “... The research
of the Eastern Sarus Crane reintroduction began in 2008 or
5 years ago. Before releasing the cranes, the 6 wetlands
in Thailand were surveyed in order to select the habitat
suitability for the cranes. It appeared that Buriram Province
had several reservoir and wetlands, Huai Chorakhe Mak
Reservoir Non-Hunting Area, Sanambin Reservoir Non-Hunting
Area and Huai Talat Reservoir Non-Hunting Area.

Thus, Zoological Park Organisation of Thailand studied
further in details and invited Dr. George W. Archibald, the
president and founder of International Crane Foundation
(ICF) in United States of America, to advice and counsel
throughout the operation period. This is considered as a
great opportunity to learn from the specialist that has a lot
of experiences in the crane species including of Cambodia
and Vietnam and the crane reintroduction in United States
of America.

It is fortunate that Thailand is able to flourishingly
raise the Eastern Sarus Crane. It can be said that we are
the only one that breeding in Eastern Sarus Crane as the
cranes that are raised worldwide are mostly Indian Sarus
Crane and Australian Sarus Crane.

Comparisons captive breeding between in three
subspecies are equally difficult. There are various factors to
breed the chicks. For example, the pair of cranes must be
kept alone in the quiet place and away from people as well
as the suitable environment, food, space, ground and water.
Water level should not be higher than the appropriate level.
These factors are all related that our study had conducted
trial and error.

In training, staff of ICF provided basis knowledge that
we can later adapted. | discussed with our team that every
word is important but we need to adjust as basic factors of
American and Thai are different.

For instance, temperature in US is cold but in our
country is hot that we applied this fact with the knowledge
in protein in food. In cold weather, the crane eats more
food. Therefore, the food might not have high protein. On
the other hand, weather in our country is hot. As the crane
will eat less, the food should have high protein in order to
maintain suitable protein level for the crane. This is the issue
that we have to adapt and cannot copy them...”

M Behaviour of the Crane: Sensitivity that
needs Aftention
During the study in breeding the crane, despite
the obstacles, difficulties and determination to the work,
our researchers did not discourage and tried to learn and
understand the crane’s behaviours including focused on
the natural habitat of the Eastern Sarus Crane.

Mr. Sumate clarified that “..The crane has imprinting
behaviour which is the same as many birds. After hatching,
the moving first thing the chick sees when it hatched, the
bird will imprint that it is its parents. If the crane hatched
and sees human first, it will strongly imprint that it is human,
not crane.

It is dangerous if the crane that imprinted in human
is released back to the nature as it will not mate with the
crane but it will approach people instead. This behaviour has
to be strictly monitored because it can lead to an extinction
of this species.

Our captive breeding research focused on this behaviour
and fully protected the crane. At first, the crane did not see
any human. After a period of time, it could see human without
any impact. In practical, if the chick was born from the
parents, it was kept with its parents for a while. Then, staff
who dressed like the crane would separate the chick from
its parents to be reared in the restricted area where it was
unable to see human. The staff that took care of the chick
had to dress like the crane and could not make any noise.
This is the technique we have to do...”

Nature and Environment
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Factors that affect the Habitat

According to the serious and continuous study, it is
showed that there are various factors associated with the
habitat of the crane such as water level, water quality, the
slope of the area and the abundance of food.

Mr. Sumate further explained that "..The crane must
to stand in the water and sleep. It is dangerous if the crane
stands or sleeps on the ground as there are natural predators
like snakes. Meanwhile, if it stands in the water, it will know
when anything approaches it as the water will be rippled.
Thus, water level is crucial and necessary. Water level
can also indicate food sources of the crane, for example,
Eleocharis sp. and substituted food as crab and fish.

Furthermore, for the reservoir area that has gradual
slope, if the water level is low, the bank becomes steep.
However, the crane is unable to stand if water level is too
high. Hence, several factors are related and demonstrated
that water level is viral.

Another reason that we selected the wetland in Buriram
province is the crane’s release site because there are small
dams that control water level in the area. Although, in
the past few years, we faced drought problem, water has
been released normally as it was needed for agriculture by
farmers..."

There is also an issue of toxic in the water and soil that
is needed to be surveillance and periodically monitored. The
reason for this is the crane likes digging into the soil by its
beak. If soil is contaminated by toxic or agricultural chemical,

it will have an effect to the crane.
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In addition, another important issue is drought situation.
Regarding the drought problem last year, it made people
aware, cooperate and resolve this problem. If drought occurs
consecutively in a long time, it may result in the migration
of the crane to more abundant areas such as neighbouring

countries.

The Cooperation for Conservation of the

Eastern Sarus Crane

The success in conservation of the Eastern Sarus Crane,
apart from the habitat suitability, pride and participation in
conservation of local people are things that allow the crane
can be safe and survive in the nature.

Mr. Sumate mentioned the operation and gave an
example of community participation in managing local

“«

resources as follows “...the future operation will focus
on community relationship and occupation of people
in the community. For instance, Malaysian government
encouraged the participation from various sectors and
people. As the sea turtle issue, Department of National Park and
Department of Fisheries cooperated to encourage people to
take care of sea turtles that will lay their eggs on the beach.
The government allowed the tourism industry in the area
but it has to be conservation tourism.

There is also a tourist attraction that was built by
Department of National Park and Department of Fisheries.
When tourists visit, they can see the video and small
exhibition about sea turtle conservation. Additionally, people
will help in monitoring. For the concessionaires, they also
well accept the restrictions. It would be very useful if these
things happen and disseminate in Thailand...”
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The cooperation from private sector, conservation
clubs and international networks will fortify the ability to
take care the Eastern Sarus Crane. "..the cooperation with
local people and non-governmental organisations (NGOs) is
the first crucial thing.

We have to create cooperation between allies and
public relations. As the cranes can fly across country in
long distances, it is needed to publication to people all over
country, not only in Buriram province. This project requires
campaigning for support.

Currently, we are collaborating with NGOs, Bird
Conservation Society of Thailand and several conservation
groups in Buriram province such as group of bird photography
lovers which has been cooperating very well. Conservative
work requires people to help, not only professional but
everyone is able to help..."

After released the Eastern Sarus Crane back to the

nature, the Zoological Park Organisation of
Thailand and other government
agencies have monitored

the Eastern Sarus

Crane constantly

<

in order to study living area of the crane. Moreover, there
are activities to develop knowledge and understanding of
importance of the crane for youth and public, create pride
and participation in taking care of the crane. For instance, we
have encouraged local people who live in the surrounding
area that can recognise the characteristics of the crane to
observe and notify location that the crane is seen to the
research team of Zoological Park Organisation of Thailand
because there is no tracking equipment for the crane. It is

appeared that local people have constantly participated.

¥ Epilogue of endangered species to the nature
‘ The success of the Eastern Sarus Crane captive breeding
which is critically endangered and released them back to the
wild demonstrates the diligence, fortitude and attention to
study in helping the crane naturally live and breed in the
future.

The editorial board of the Nature and Environment
Journal would like to congratulate the Zoological Park
Organisation of Thailand under Royal Patronage of H.M. The
King related organisations and local for recuperating "the
Eastern Sarus Crane", endangered animal of Thailand to the
nature as well as establishing the pride in local people in
Buriram province. We would like to be the courage for all
sectors in restoring the endangered species to the nature
as well.

Additionally, we would like to invite all of you to
conserve natural resources and envilonment by starting from
yourself or things nearby and raising §wareness of people in
society. Thus, all living and non-living fthings, human, animal

and plant are able to live together iglthe balance.
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List of Species with Extinction Risk RED LIST

THAILAND

Chatchai Silpsoonthorn, Banchamaporn Wattanatongchai, Krissana Sukniwatchai *

“a Species: Importance and Threat

Species is one composition of biological diversity.
Some species are the indicator of environmental condition.
If these species are threatened or extinct, they might affect
other organisms in the ecosystem. The extinction of the
living organism might cause genetic resources loss, which
may beneficial for economic development in the further.
However, the current pressures on biological diversity such
as over-exploitation and unsustainable use, habitat loss
and degradation, climate change, invasive alien species
and pollution are the main causes of population change in
many species, which can lead to extinct in the future. Thus,
it is essential to evaluate the species with extinction risk in
order to conduct appropriate activities for conservation and

sustainable use as well as maintain ecological balance and

ecosystem service.

* Biological Diversity Division,

Office of Natural Resources and Environmental Policy and Planning

“a List of species with extinction risk

Red List is the list of species with extinction risk.

It is conducted by International Union for Conservation of
Nature (IUCN) cooperate with other organisations, for instance,
Institute of Zoology, BirdLife International, Zoological Society
of London, Conservation Monitoring Centre and IUCN Survivor
Commission as well as many expert groups. The list of species
with extinction risk was first published in 1960, which
consisted of information such as species name, taxonomic
information, distribution, population, assessment of extinction
risk, threats, population trend and guidelines for conservation
and utilisation. IUCN categorised the extinction risk by
establishing criteria, for example, rate of population decline,
population size, area of geographic distribution, population
distribution and population dispersal. Nonetheless, the
criteria were amended. The current criteria are version 3.1:
2001 which comprising of the following status; extinct (EX),
extinct in the wild (EW), critically endangered (CR), endangered
(EN), vulnerable (VU), near threatened (NT), least concern (LC)
and data deficient (DD).

Nature and Environment ;\ W
Vol. 2 No. 3 July - September 2013 ===/



z v
%’u AP RZ2d IO PoW

AIUNIIEYBITTUNINAIINLTEABN15gYHUFVIFILT IR
1Dunad

© awriug nuneds vlaiusnagyiugluuds Inelindngiud

‘Ll’lL%E]ﬂE)LﬂEJ’Z]ﬂ‘Uﬂ’]iﬁ]’]&]‘ﬂaﬂ‘ljwﬂwuﬁum')ﬂﬂﬂ'}EJ

9

© griiuflusssund mnef slafusilifineauimuede

]

agluiuiiogeAumusssuyd

© Indgayiugededs mnehs viaugninnudesgsions

gayiudaniunsssunaluvaeil

<

© Tndagyiug et sllaiugiidsedlunedunsening
gagiugluanlanvseayiugluanuuasiinisnssane

ugeg friladednen duamaliAnmsgaiugdsiiusiely

q

L =

© fuunliulndgayiug vineds vilaiugndnganelndgayiug

Tuowandilng ddnsitadosngg Suduamglriaiusi
g

© ndgnananu munefls wiawugisiuualdueiagnanaiy
Tuouansulnd Lﬁaqmm{]a%’mmﬂ daifinansznuuin

&

© \Juinatosiian e ylaiudd

q

galsioglunmzgnaney
warnuiiuegialy

@

© Toyaluiifivawe vaneds wiaiusiideyalsiifivameiiay

@

';msfwwmmwmaamaanz:ywuqimsmamaimaaau

yiaugnduiifiaudndudenisipmanudifisdiuannis
Anwnidelueuinn

O bUOWUSﬂﬂﬂﬂﬂFﬂU
mﬂamumwmwmammmia yiugAIng1 IUCN A

ﬁsm‘ummLaaa%anmumwuqmgn@ﬂﬂwu 38 threatened species
Mnamdsannludes Taun Indgaiusesneds Indgaiug
wazfuunlulndgaiug weliusemanineg Auuauuimanas
wnInsEdud MUY dunses wazeysndudiaugiun deld

qufled 2556 IUCN IfimsUssiuaniunmaudesionts
aiuslunguasdid@amineg ud Lidosnin 70,000 vialunga
vosdniinseandunds dadlufinseandunds sudanquily uay
wewnsdoyarenariiuneiuleiues JUCN (www.lUCNredlist.org)
dieliuszeaulan a1515vy e9Rnswazan1TusAeY Fuds
Amvundleuensertindeenudndussnulunseyindiiaiug
floglunzifousenisdanann uenaindl IUCN Suauouugly
UsZnAnIge f-f]’m?mzLﬂausﬂsJmsamumwmﬁmﬁ’uﬁ:ﬁgﬂﬂﬂmu
sfumAvesmuiy Weaduaumseniinuarsiuofilunisan
8n51N15gayRugveviaiugene fifsnaRntuodwwioiios uaz
windululdasdniunisyiudssoyanzifeusenis aanunm
iliugiignananilyainn 5 Y vieesieenn 10 T iislvideya
flermduilegiuaunsaldsredsldogwiumgnisel wavaiunse
Tioyasanaruduit nuasfnnunsnaeunaudsuuases
yipiuguarszuuiing nglud 2556 IUCN asieauaniunin
daiiFinogluaniunimgnanauuazuualduvesnisgnanaiy

11NN 4,000 ¥ilA 11nN91 6,000 vila Hanunnlndgayiug uay

11NN 9,500 wileduwildalndgeyiug

'\/“ 31SH1SSSSLIU'IOIIE ﬁlll':lﬂaQLl
26 Un 2 GUUFI 3 nsnMiAU - Augneu 2556



2
%ﬂ@/ﬂ:g?ﬁﬂom:{aut

<

Definitions of extinction risk are as follows:

© Extinct: species that is extinct and there is credible evidence
about the death of the last member of this species.

© Extinct in the wild: species that is no report lives in its
natural habitat.

© Critically endangered: species that is in the extremely high
risk of extinction in the wild.

© Endangered: species that high risk of extinction in the wild
if causes of extinction continue occurred.

© Vulnerable: species that is high risk of endangerment in
the near future if causes of extinction still occurred.

© Near threatened: species that is likely to become
endangered in the near future.

© Least concemn: species that is lowest risk and can be seen
in general.

© Data deficient: species that is not enough data to evaluate
the extinction risk. It is necessary to collect more

information and scientific research.

Q\ Threatened Species
According to the definition of the extinction risk, IUCN

identified risk of threatened species from highest to lowest,

namely critically endangered, endangered and vulnerable.
The aim is to convey government agency in each country
develop guidelines and urgent measures to reduce species
extinction, restoration, conservation and protection of the
threatened species.

Until 2012, more than 70,000 species in the group
of vertebrate, invertebrate and plant were evaluated by
IUCN. The assessment was disseminated through IUCN
website (www.lUCNredlist.org) in order to encourage global
community, general public, organizations, institutions
and policy makers realise and urge to conserve the
species in the list. IUCN proposed that each country should
publish national Red List to increase public awareness and
cooperate among stakeholders to reduce extinction rate which
continually occurs. IUCN also recommended updating the
list every 5 years, if possible, or at least every 10 years. The
update list would be suitable for referencing in the current
circumstance and be the indicator for monitoring change of
species and ecosystem. IUCN reported in 2012 that the number
of threatened species
and the tendency of |
threats were increased.
The report showed
that more than 4,000
species were critically
endangered, more than
6,000 species were
endangered and more
than 9,500 species were

vulnerable.

Nature and Environment
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Q‘ List of Threatened Species in Thailand

For Thailand, the Office of Natural Resources and
Environmental Policy and Planning (ONEP) is the national
focal point to the Convention on Biological Diversity, which
is responsible for conducting national measure and policy
on biodiversity conservation. The ONEP cooperates with
many experts and academics conducted list of threatened
species in Thailand already two times by using IUCN criteria.
The first edition was published in 1996 and it was updated
in 2005 which follow the IUCN revised criteria (version 3.1).
The 2005 threatened species list are vertebrate groups which
comprised of mammals, birds, reptiles, amphibians and fishes.
There are 4,591 species of vertebrate in Thailand, among
these 6 species are extinct. They are Schomburgks deer
(Cervus schomburgki) , Rufous-rumped Warbler (Graminicola
bengalensis), Black-headed ibis (Pseudibis gigantea),
Burnt-tailed bar (Balantiocheilos cf. melanopterus), Siamese
tigerfish (Datnioides pulcher), and Club-barbel sheatfish or
Siamese schilbeid catfish (Platytropius siamensis). There are
7 species recorded extinct in the wild, which are Kouprey
(Bos sauveli) , E\d’s deer (Cervus eldii), Sumatran rhinoceros
(Dicerorhinus sumatrensis), rhinoceros (Rhinoceros sondaicus),
cranes (Grus antigone), White-shouldered ibis (Pseudibis
davisoni), and False gharial (Tomistoma schlegelii). Additionally,
549 species are threatened; 84 species are critically
endangered, 149 species are endangered and 316 species
are vulnerable. The threatened plant species is published in
2006 using the IUCN version 3.1 criteria. The list showed that
19 plant species are critically endangered, 131 species are
endangered and 367 species are vulnerable. It is assumed

that Amherstia nobilis is extinct in the wild.

<

guide for conservation

The threatened species list provides scientifically
based information on status of species which is acceptable
by relevant organisation and academic. The list is an
important database for conducting biodiversity management.
For instance, the crane (Grus antigone) is extinct in the wild
in the List of Thailand Threatened Species in 2005. From this
information, the Zoological Park Organisation realised the
importance of this species in the ecosystem. Therefore, the
organisation initiated breeding project both natural breeding
and artificial. It was successful. Then they were released into
the wild to increase population number. The Zoological Park
Organisation also cooperates with Smithsonian Institution
initiated clouded leopard (Neofelis nebulosa) conservation
project. The clouded leopard is vulnerable in the Thailand list
of threatened species and is listed in the Appendix | of CITES,
which prohibits international trade because it is threatened
with extinction. The objective of the project is intended to

increase clouded leopard population.

Nature and Environment ,:'\V,‘:‘ 2 9
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Q Cooperation from National level to Global
.

level

The Office of Natural Resources and Environmental
Policy and Planning is updating the threatened species list
in the group of fishes, birds, amphibians and reptiles in order
to ensure that the revise information is up to date with the
current situation. The update threatened species list will
be useful for relevant organization to further biodiversity
management. The national list can be expanded and
linked to regional and global level in order to raise public
awareness and cooperate to conserve the threatened
species and their habitats. This to ensure that the species are

exists and benefit for this general and next generation. The

conServatlon of speoes also support the biodiversity strategic

biodiversity and ecosystem service

people in 2020.
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Bueng Lom Renewable Energy Group was set up

by people who participated in Local Energy
Planning (LEP) at Kamphaeng Phet Provincial Energy Office in
2009. They learned how to manage energy in the community in order to
reduce energy expenses and conserve the environment in Khlong Nam Lai,
Amphoe Klong Lan, Kamphaeng Phet Province. After having discussions,
they found many problems in the community. The foul smell of dung
was the cause of environmental problems and the argument.

Livestock produced methane which absorbed infrared radiation than
carbon dioxide 25 times and caused global warming. Moreover, liquefied
petroleum gas (LPG) became more expensive and it will evaporate in the
future. Thus, it could definitely impact on their livelihood. In addition to
livestock, this group, including 28 villages in Khlong Nam Lai, cultivated
rice, sugarcane, cassava, etc. They burn the plants after gathering and then
it affected the environment. According to those problems, they created
the project for energy and environment management and their idea was
the same as the idea of dealing with climate change.

Concerning with the energy and the environment in the community,
this group consulted with Kamphaeng Phet Provincial Energy Office to
develop the project. The officers introduced “local action, global benefits”
credited by the Global Environment Facility, Small Grants Programme
(GEF SGP) to them. GEF SGP was implemented by the United Nations
Development Programme (UNDP). UNDP in Thailand worked with civil
society and the Thai public to help find solutions to support sustainable
development and deal with energy and environment since 1994 and GEF

SGP provided financial support to projects that conserve the environment.

! Ban Bueng Lom Renewable Energy Group

? Khlong Nam Lai, Amphoe Klong Lan, Kamphaeng Phet Province

Nature and Environment WON 33
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Ban Bueng Lom is a village in Kamphaeng Phet Province
which established for Renewable Energy Group. They intended
to develop their project to apply for a grant. Due to their
own knowledge and experience in energy and environment,
also their patient, finally they got a grant from GEF SGP under
the project called “Renewable Energy for Self-Reliance of
Communities Project”. A part of this project’s activities aim for
global climate change, which can reduce greenhouse gasses
including CO, or CH,.

Renewable Energy Project started in January 2013 and
it will finish after a year. The group planned to reduce CO,
to 129,545 kilograms/year or CH, to 5,182 kilograms/year.

The activities were as follows:

® Using 60 cooking stoves to reduce CO, to 71,539
kilograms/year.

® Using 20 biomass stoves (using chaff as fuel) to reduce
CO, to 2,772 kilograms/year.

® Using 20 biomass stoves (using saw dust as fuel) to
reduce CO, to 29,083 kilograms/year.

® Using 20 stoves to reduce 0, 8,410 kilograms/year.

® Using 50 8-cubic-metre PVC biogas digesters (for
fermentation of dung) to reduce CO2 to 17,741 kilograms/year.
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Renewable energy provided benefits in the community.
Using 8-cubic-metre PVC biogas digesters could
produce methane to replace LPG in cooking and reduce
household expenses. Instead of chemical fertilizer, liquid from
fermentation of dung could be used as fertilizer to reduce
residue and the budget for agriculture. The foul smell of dung,
which was the cause of health problems and argument in the
community, was also reduced. Each household could reduce
expenses for LPG to 300 baht/month. People in 28 villages
(63 households) in Khlong Nam Lai could reduce LPG to 630
tanks/year (189,000 baht/year) and chemical fertilizer more
than 50,400 kilograms/year. To sum up, they could totally
save 907,200 - 1,000,000 baht/year.
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After working for 6 months, it can be concluded that
their project, which included using biogas digesters to manage
dung, using biomass stoves to manage the plants that were
burn after gathering and using biomass to reduce the use of
oilin feed pumps, was successful because all members always
shared experience and opinions with each other. They worked
in partnership in every part of the project. Furthermore, they
became more professional since they clearly understood
the production process and the maintenance system. They
had a sense of ownership, and they were willing to work and
sacrifice themselves for this project. Although it was not a
large project, it was valuable and consistent with “local action,

global benefits”.

aoumusieaideaWuIaU/For more information please contact :

WeATi windu
Mr.Jirawat Promjeen

The Head of Ban Bueng Lom Renewable Energy Group
23/4 Moo 6 Klongnamlai, Klonglan, Kamphaeng Phet. Tel. 080-688-8547 E-mail: sunan_b21@hotmail.com
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Most area of the 8 provinces in the upper northern of Thailand which are Chiang Mai, Lumphun, Lampang, Phrae,

Nan, Phayao, Chiang Rai and Mae Hong Son are the agricultural area that surrounded by mountains. Land in this area is

suitable for growing economic crops, for example, maize, longan and rice. In 2008, there are 1,521,175 rai and 3,492,955

rai planting maize and rice accordingly (Office of Agricultural Extension and Development Region 6, Chiang Mai, 2009)

[ The Previous Management of Agricultural Waste

Previously, most farmers usually burnt the agricultural
waste in order to continue growing plants (Figure 1) because
the farmers considered that this was the most appropriate and
convenient way to manage the waste. At that time, making
compost or organic fertiliser from waste was complicated and
required workers to turn the pile of compost. As the area
was surrounded by the mountains, burning th e agricultural
waste generated particulate matter less than 10 micron in
diameter (PMm) suspended in the air during February — April
every year. This leaded to toxic haze problem that impacted
on public health and regional tourism business (Figure 2).

Figure 1 : Waste from Maize in the 8 Upper Northern

Provinces in Thailand

Data of PM in Mae Sai District, Chiang Rai on 21* March 2012
(Pollution Control Department, 2013) was 471 microgrammes
per cubic metre and in Mae Hong Son on 21 March 2012 was
428 microgrammes per cubic metre that were 4 times higher
than the air quality standard of Thailand which limited PM,
at 120 microgrammes per cubic metre.

[§ An innovation of Compost Production

The Faculty of Engineering and Agro Industry, Maejo
University developed the new innovation in producing
windrow composting without turning: Maejo Engineering 1
method (Figure 3) that has great potential to be transferred
the technology to farmers in the 8 upper northern provinces
to produce compost from agricultural waste instead of
burning them.

Windrow composting without turning: Maejo
Engineering 1 method adopts engineering principle,
Chimney Convection, to circulate outside air into the
compost pile for microbial activity in aerobic decomposition
process. The chimney convection occurs when the hot air
resulting from the exothermic reaction of microbes in the
compost pile rises up, then, cooler air from outside will flow
into the pile. Thus, this passive aeration provides oxygen for
microbes naturally. Therefore, there is no need to turn the
compost pile to add the air (Teerapong, 2011).

Nature and Environment ,:'\V,‘:‘ 3 9
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Figure 2 : Toxic Haze Problem from Agricultural Waste Burning
in the 8 Upper Northern Provinces

Producing compost according to Maejo Engineering 1
method, the base of pile should be 2.5 metres width. Shape
of the pile should be in triangle to minimise dead zone of air
with 1.5 metres height. The length of the pile is unlimited.
Raw materials used for the composting are agricultural waste
and animal manure only. The ratios of raw materials are as
follows: 1) if the waste is leaves, the ratio of leaves to animal
manure is 3 : 1 by volume and 2) if the waste is straw, maize
or water hyacinth, the ratio should be 4 : 1 by volume in
order to maintain C/N Ratio of raw material in range of
20:1-25:1.

To build up a compost pile, the first layer is agriculture
waste with 10 centimetres thick. Then, cover it with animal
manure in accordance with the ratio of the raw materials
and water it. After that, redo it around 15 - 17 layers without
stepping on the pile. Make the pile in the shape of triangular
prism with 1.5 metres height. Moisture content, both inside
and outside of the compost pile, should be constantly
maintained for 60 days (Active Period). Later, dry the
compost to stabilise it (Stabilisation Period). Quality of the
dried compost will align with the Compost Standard of
Thailand

<

@ The Support from the Office of Environmental
Fund, the Office of Natural Resources and
Environmental Policy and Planning
In 2011, the Faculty of Engineering and Agro Industry,

Maejo University requested the support from the Office of

Environmental Fund, the Office of Natural Resources and

Environmental Policy and Planning (ONEP) under the project

“the Participatory Agricultural Waste Management in the 8

Upper Northern Provinces”. The objective of this project

was to establish the learning bases in windrow composting

without turning in the 8 upper northern provinces, 4 bases in
each province in 18 months. Totally, there were 32 learning
bases that produced compost according to the windrow
composting without turning method by local farmers or
local administrative. The outcome of compost was used in
cultivation or sold. This leads to reducing production costs,
generating income and minimising the agricultural waste
burning as well as demonstrating the benefit of agricultural
waste for interested people continuously. In this project, each
learning base received 300 bags of cow dung. There also were
trips to visit in order to give advice and discuss problems by
researchers of the project. The Office of Environmental Fund
approved the project in the amount of 3,155,600 Baht for
the implementation during March 2011 - August 2012.

[§ Llearning Base of the Windrow Composing

without Turning

Regarding to the implementation of the project, the
learning bases in each province are shown in the Table 1.
Each learning base was able to meet the target of producing
the compost from the agricultural waste. Some of the bases
developed to grow organic rice and vegetable because this
method helps increasing the production of the compost as
well. Some learning bases also learnt to earn income from
selling the compost. Nonetheless, there were a number of
bases that lack of continuity of compost production because
the self production of compost was still new to farmers.
They would like to wait for the result of its effectiveness
on the farm. However, some learning bases that were local
administrative organisation (LAO) arranged their budget to

community to have activities extending from the project.
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The 1% Year (2011)

Lampang

Lamphun

2. 1030918 7 Vit f.nesuan o.uaiudx 2. Fedlvl
7 Villages Network, Kong Khaek Sub-District, Mae Chaem District, Chiang Mai

4. lsaSeudiulgs auslandlyl e.8ueuth 2,395
Ban Hong School, Mae Chedi Mai Sub-District, Wieng Papao District, Chiang Rai

6. \setne 3 ity auinGe e.lles a.nglen
3 Villages Network, Mae Na Rue Sub-District, Muang District, Phayao

8. Jawmnagurusiuadiees a.iBees a.utoy 2.1
Chiang Khong Sub-District Community Enterprise, Chiang Khong Sub-District, Na Noi District, Nan

>
10. NFunuAINHIFaTBUTEINAULNUmIIATNIINIINGAT 2.509N1A B.3940U 2.UNT

Organic and Chemical Substitute Farmer Group, Rong Kat Sub-District, Sung Men District, Phrae

12. nguenuayulng Uruwsdvenls a.uiven ey 2.8
Ban Mae Mok Tai Herb Garden Group, Mae Mok Sub-District, Thoen District, Lampamg

( o
14. gugiRNTATININANNTFUIMTNEII 1 UMT18 8.8 2819

Pra Baht Huay Tom Royal Project Development Centre, Na Sia Sub-District, Li District, Lamphun

Mae Hong Son| 46\ 3adne 2 mjtiu m1amy] o.dles a.uslgesaou
2 Villages Network, Pang Mu Sub-District, Muang District, Mae Hong Son
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Table 1 (Continued) Details of Learning Base in Each Province

(IENIYZE

Chiang Mai

18. wAvad YUY 0.4157 2.@edlnl

Chom Phu Sub-District Municipality, Saraphi District, Chiang Mai

Chiang Rai

20. WMAUIMMUAAIADUYA B.1T8euaA 2.089378

Sri Don Moon Sub-District Municipality, Chiang San District, Chiang Rai

22. 9UR.ATY 0T8I NI

Sra Sub-District Administrative Organisation, Chiang Muan District, Phayao

24. dUN.AIN a.ﬁwuwmq 211U
Swod Sub-District Administrative Organisation, Ban Luang District, Nan

The 2™ Year (2012)

Lampang

Hang Chat District, Lampang

26. WALAFUATNLEY B.ATDIUNT 2.UNS
Thung Hong Sub-District Municipality, Muang District, Phrae

28. nguugniinUaenansiiwlinenliuszauinuadasuld v 1 asnadng o.nens 2.61009
M.1 Ban Hang Chat Tai Organic Vegetable and Flower Group, Hang Chat Sub-District,

M}
Lamphun

Mae Hong Son

30. WAUIFUANUBIADS A.IUBIADY 8. 38 MUBIAD 2.8
Nong Long Sub-District Municipality, Nong Long Sub-District, Wiang Nong Long District, Lamphun

32. ngununInIUIuIAnUIuA 1.1 AUV B.uslavEes .uslgesdou

M.1 Ban Mae Lit Pakae Famer Group, Mae Ho Sub-District, Mae Sariang District, Mae Hong Son

In the 1% year, the learning base network holds the
knowledge management forum conference on knowledge from
the operation of each base. The problems that were found are
1) majority of the learning bases fail to maintain the appropriate
moisture of the compost pile which slow down the composting
process, 2) some learning bases lacked of agricultural waste or
animal manure in the area which can be resolved by preparing
agricultural waste in advance and finding animal manure from
other areas, 3) members of the group were not available at
the same time. In addition, the summarised comments from
the conference were as follows: the compost could be sold
at 4 - 10 Baht per kilogrammes; the members were proud to

be upgraded as guest speakers; the members grew the organic
rice and found that there was no pest which was different from
rice cultivated using chemical fertiliser in the surrounding area;
there were still issues about lack of cooperation from the chief
of community which made the groups weak; they would adopt
saving guidelines from other groups; some group produced and
exported the organic rice to Singapore; the school that was also
the learning base encouraged student participation by assigning
students to collect leaves from home to receive scores which
aimed to create parent participation as well; some bases used
the programme to create jobs for disadvantaged people, troubled
young people and elders;
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there was a goal to create
more associated network;
some members could
cooperated with Thai
Health Promotion
Foundation to be guest
speakers; attending
the conference help
members to understand
costs structure incurred
by other groups; there was a
target to grow organic vegetable;
some members who had problems regarding fertiliser adding
and chemical usage would like to encourage other farmers
to produce windrow compost without turning because
this was the alternative way to reduce the straw burning
and generate income; this composting method could resolve
soil problems; and there was a goal to increase learning base
in the nearby communities.

In the 2™ year, the conference of the learning base
network concluded that the establishment of the new
learning base in the future should consider the source of raw
materials and animal manure; leader of the group should
sacrifice oneself and be tolerant; the members should unite;
the learning base need supporting from local administrative
offices; the groups should produce the compost for selling in
order to help the continuity of the operation; the members
should reduce pesticide usage in order to minimise chemical
usage; the members should get the special price for the
compost comparing with the non members; although the

} (3-2) SR
- Wiy y
Figure 3 Windrow composting without turning: Maejo

Engineering 1 method
Source : Teerapong (2012)

financial support to the groups in the future was still needed,
it should not be too much as it might make the groups
strongly rely on it; some groups required pellet machine
and shredder; some learning base offered to buy leaves at
3 Baht a bag and increase student participation by appointing
students to collect them; the compost could not be dried
in the rainy season; a member used the compost with
longan and found that the result was better than last year that
2 -3 formulas of chemical fertiliser were used; some members
used single chemical fertiliser formula with the compost and
received a good result; another member used the compost
with cucumber and found the increasing of roots and fruit;
a member found that the compost usage in rice field increased
production and roots; members advised that joining the
programme helped them earned more incomes, indirectly
deducted debt by saving from stop using chemical fertiliser,
had better quality of live, reduced burning waste, reduced
risk of chemical usage; organic agriculture could resolve
problem of Brown planthopper in the rice field, rice was
healthy; and members also required a website or Facebook
to share comments and discuss issues.
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[ Conclusion - The Innovation to Utilize

Agricultural Waste

The windrow composting without turning is the
innovation to help farmers to produce their own organic
fertiliser conveniently, reduce amount of agricultural waste
and haze problem from burning the waste as well as reducing
the production costs as farmers do not use chemical fertiliser
which is expensive and minimise pest problems and pesticide
usage. The result of this is the farmers have more saving.
In order to extend and benefit from the programmes, the
government agencies that relate to the campaign of burning
agricultural waste reduction and interested people can adapt
the operation of this project to increase learning base in the
province or publicise to people the new method to gain
advantage from the agricultural waste as well as farmers in

the areas to attend the demonstration of the learning bases.

Community that is interested in establishing
learning base of windrow composting without turning: Maejo
Engineering 1 method in accordance with the guideline of this
project can visit and participate in the demonstration at the
learning bases of the project or Composting without Turning
Learning Center, Maejo University, by contacting Dean of the
Faculty of Engineering and Agro Industry, Maejo University,

Chiang Mai 50290, or visiting www.compost.mju.ac.th.

Figure 4 Activities of the Learning Bases in the Project
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. Nature Learning Cenige

S onYthe Canopy. Walkway: at Peninsular: Botanical Garden (Thung Khai)
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Nature is one

topic that is

K ) '/ widely mentioned in
AnUsENaU dnansal

- Mr. Prapot Sattaporn, -,

wntharungnedaasaina
nald Gjere)

Thai society. Nature is
everything around us and
occurred themselves for
example, atmosphere, soil, water,
forest and wildlife. Nowadays, the nature has been changed
considerably due to human activities such as invade and
over-exploit natural resources. Therefore, studying and
understanding of nature are inevitable in order to create
balancing between nature and sustainable living of human.
Peninsular Botanical Garden (Thung Khai) is one of
the learning centres about nature. It comprises natural
abundance and diversity of ecosystem. The centre also provides
conservation activities and learning activities on canopy
walkway which makes this place is attracted many Thais and
foreigners. The editorial board would like to thanks Mr. Prapot
Sattaporn, Chief of Peninsular Botanical Garden (Thung Khai)
and all staff members for supporting information and guide
us to visit the garden, which there are the diversity of plants
and interesting events. Apart from relaxing in a natural way,
we also received the knowledge about nature and ecosystem
in the Peninsular Botanical Garden.

I. L

iy

From Arboretum to Peninsular Botanical

Garden (Thung Khai)

The former name of the Peninsular Botanical Garden
(Thung Khai) is Thung Khai Arboretum. It covers the area of
2,600 rai in “Thung Khai National Reserved Forest”, Thung
Khai Sub-District, Yan Ta Khao District, Trang Province. In
1993, the Arboretum was promoted to be Botanical Garden
according to Mr. Chuan Leekpai, the former prime minister
who would like to establish world standard botanical garden
in the southern region of Thailand. Currently, Peninsular
Botanical Garden (Thung Khai) in Trang is under Forest and
Plant Conservation Research Office, Department of National
Park, Wildlife and Plant Conservation, Ministry of Natural
Resources and Environment.

The objectives of the botanical garden are to conserve,
collect and propagate plants in the south of Thailand. To
achieve the objectives, some activities are conducted, for
instance, survey 210 plant species in the botanical garden,
prepare the seeding for planting, maintain and look after the
former garden. The Peninsular Botanic is the botanical learning
centre, natural resource conservation centre and recreation

centre that situate nearby the city.

*Nature and Environment
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# General Characteristics of Peninsular
Botanical Garden

The Peninsular Botanical Garden is located on flat

land with low hills that is the water source of a small creek.
It is 15 — 40 metres above mean sea level. Soil in this area
is sandy and sandy loam with mild acid. The garden comprise
with 2 types of forest which are rainforest and swamp
forest. The rainforest area is account for 82.4% and dominance
species are Dipterocarpaceae such as Resak tembaga
(Cotylelobium lanceolatum Craib.), Mesawa (Anisoptera
costata Korth.), white meranti (Shorea roxburghii G. Don),
Yang Manmu (Dipterocarpus kerrii King) and Malabar Iron
wood (Hopea odorata Roxb.). The dominance plants in the
swamp forest, which covers 7.6% of the area are Tang hon bai
yai (Calophyllum soualatti Burm. f.), Cicada tree (Ploiarium
alternifolium (Vahl) Melchior), Jambolan Plum (Syzygiun
hulletianam (King) Chantar & J.Parn), Mangrove apple
(Sonneratia alba J.5m.), Rakum Plam (Salacca wallichiana
C.Mart.) and Salak Plam (Eleiodoxa conferta (Griff.) Burret)

The other 10% of the area is rehabilitate and service area.

There are a lot of huge native trees in the botanical garden
and the garden is an accumulate place of Dipterocarpaceae.
The garden is zoning by plant taxonomic gardening and plant
distinctive characteristics for study purpose. The garden is
divided into 8 parts, for instance; auspicious garden, Buddha’s
bibliography garden, provincial tree garden and aromatic plant
garden. There are 6 learning towers at the canopy which are
connected by 175 metres length of boardwalk constructed

from steel that has carrying capacity 300

kilogrammes per square metre

Presently, learning tower is located
in the 3 kilometres boardwalk through
rainforest, swamp forest and many plots
of differences plant family. The learning
tower also a bird watching centre and
education centre for rising students
and general public awareness about
ecology and the importance of forest

conservation.
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MR Getting to Know Inferdisciplinary Nature
Classroom on the Canopy Walkway

In ecological study of tropical forest, it is well known

that canopy level is importance, for instance, photosynthesis,
plant reproduction process as well as habitat of wildlife.
Canopy layer of forest are difference, which depend on the
tree height. The differences of canopy are as follows:

Understory: Trees at the lower canopy are height
around 4 -12 metres above ground. They comprise with small
tree and tree that tolerance to shade. Sometimes, they mix
with high shrub in the middle canopy. Plants that can be
found in this level are Ramontchi (Flacourtia indica (Burm.
f.) Merr.), Freshwater mangrove (Barringtonia acutangula (L.)
Gaertn), Paracoffea (Psilanthus bengalensis (Roem. & Schult) J.
Leroy), Monkey Apple (Cleistanthus polyphyllus F.N.Williams),
Phlapphla (Microcos tomentosa Sm.), Ixora (Ixora butterwickii
Hole var. butterwickii), Violet Ixora (Pseuderanthemum
andersonii Lindau), Red Wrightia (Wrightia dubia (Sims)
Spreng), Longlack (Eurycoma longifolia Jack) and the ground
cover plants are Kha mushroom (Lactarius glaucescens
Crossl.), Rattan (Calamus sp.) and Rakum Plam (Salacca
wallichiana C. Mart.)

There are both small and large animals found at this
level, for example, small Indian civet (Viverricula indica),
red junglefowl (Gallus gallus), chevrotain (Tragulus napu),
water monitor (Varanus bengalensis), river kingfisher, king
quail (Cotumix chinensis), blue-winged pitta (Pitta moluccensis),
Malayan pit viper (Calloselasma rhodostoma), python
(Python reticulatus), cobra (Naja kaouthia), Asian vine snake

(Ahaetulla prasina) and various insects.

The lower canopy is importance for decomposition
by mushroom and fungi, which provide food sources for plant.
The shrub, rakum plam (Salacca rumphii) is dominance plant
species in this level. It is believed that apart from sharp spine,
rakum plam provides sour fruit that favour many people. For
remedy, its root could relieve backache and lumbar pain, and
its wood could cure cold phlegm.

Canopy Layer: Plants at this level are shrubs and
small trees which are around 10 to 15 metres height. The
plants absorb only 2 to 15% of sunlight. They are Krim
(Aporosa microstachya (Tul.) Mull.Arg.), Citronella laurel
(Cinnamomum porrectum (Roxb.) Kosterm.), Simpoh air
(Dillenia grandifolia Wall. ex. Hookf. & Thomson), Catechu
(Callerya atropurpurea (Wall.) A.M.Schot), Sea apple
(Syzygium grande (Wight) Walp. var. grande), Phlapphla
(Microcos tomentosa Sm.), and Sathon rok (Elaeocarpus
robustus Roxb.).

Animals that live in the secondary canopy are squirrel,
butterfly, gecko, ant, leafbird, Asian barbet, Coppersmith
barbet, Blue-tailed bee-eater, dove, Greater racket-tailed

drongo, Common-lora, Crimson sunbird, Asian vine snake,

bee, Stingless bee and several kinds of insect.

Nature and Environment
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Most of plants at this level will grow up to the upper

canopy. The dominance specie at this level is banyan tree
which is dubbed “saint and killer of forest”. The dub is implied
that while banyan provides food and habitat for wildlife, it
also harm host tree when its seed land in the branch of host
tree as it will take the food from the host; eventually the
host die.

The Emergent Layer: This level consists of large
trees with a height of 18 to 30 metres. Some parts are
covered with creeping plant, epiphyte and parasitic plants.
Dominance plants at this level are Mesawa (Anisoptera
costata Korth.), Malabar Iron wood (Hopea odorata Roxb.),
Resak tembaga (Cotylelobium lanceolatum Craib.), Yang
Manmu (Dipterocarpus kerrii King.), and Sea apple (Syzygium
grande (Wight) Walp. var. grande).

Some animals that are found at the upper canopy are
bird, Sunda Colugo, squirrel, Slow loris, Black giant squirrel,
civet, bat, dragonfly, ant and variety of insects.

The upper canopy is considered high biodiversity.
The dominance flora at this level is climbing tree, which is
seen as a compass of the forest. As in the past, people who
travelled through the forest notice that the first round of
climbing tree point to the east. The usefulness of climbing tree
is the transport route for many animals, some kind of them
such as Cissus pedata can be water sources for human and
other kind of them are valuable herbs, for instance, Ventilago

harmandiana and Ficus foveolata.

¥ Cooperation Management-between Community
and ‘the: Penirisular Béténieal Garden
The area of the Peninsular Botanical Garden is part of
the national reserved fores_;c nearby the city. Therefore, the
intrusion is minimal.The prinéiple’ management is cooperating
with the local community by establishing botanical youth
guide project. This project was set up to train the children
in local community to be a guide by guidance on natural
trail and nature interpretative sign. The project is intended
to increase their knowledge and gain experience about
nature conservation. The youth guide also received
additional income during the study which can reduce
the financial burden of the families. Furthermore, the
Memorandum of Understanding among the botanical garden
and the villagers are conducted which allow the villagers
collect mushroom, bamboo shoot, herb and rakum plam

for sustainable uses.

#B Activity and Guideline for the Peninsular

Botanical Garden Development

There are several activities provided by the botanical
garden, for example, interpretive tour on 3 kilometres natural
trail which pass through rainforest and swamp forest as well
as canopy walkway. The botanical garden also publicises and
provides academic information to students, tourists and the
general public. Moreover, there are participating projects such
as, botanical youth guide project; bring orchid back to the
nature project; gathering plants of love in A.D. 2012 project;
one can one plant project; botanical publicising project;
and Black giant squirrel conservation project. Each project

emphasises the public participation in order to raise awareness

about natural resources and environmental conservation.

Nature and Environment
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9 Only 5 people allow on canopy walkway each time
as carrying capacity of the boardwalk is 300
kilogrammes per square metre.

9 5 people are the appropriate number on canopy
walkway between each tower. The number is
calculated from the average weight of adult people.
The limited number is for ordering and safety reason
as well as extending the bridge’s lifetime.

> Do not lean on the hand rail.

9 Children under 11 years of age must be accompanied
by a responsible adult.

9 Do not damage any property, do not harm plants
and wildlife

¥ Weapon and alcohol are prohibited

for the Nature Learning on Canopy Walkway

The Peninsular FERes

Botanical Garden is “
the important learning
centre about plant
in the southern region
of Thailand. There are
varieties of plants in the
botanical garden. The canopy walkway

is attracted students and general public to visit, learn and
understand about plant ecology in the southern part. The
garden is provided additional activities, which make the
visitors enjoy. As the garden is situated close to urban, it
is convenient to visit and there is no entry fee. To support
the carden to be a centre for sustainable conservation of
ecotourism place, the visitors should follow the restriction

rules and regulations for their own safety.
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Chalong Ditsri and Poonsin Srisangkom *
Metropolitan Waterworks Authority ?

14 79is one of the most valuable resources in the world. All lives cannot live
\/\/O Ter without water. In the past, water resources were plentiful. Thus, people used
water carelessly and did not regard the value of water. Later, when the population of the world
increased and there was the focus on rapid economic development, this led to the swiftly rise in
water demand. According to data from the Office of Natural Resources and Environmental Policy and
Planning (a modification of document from International Day of Biological Diversity on “Natural Solutions
for Water Security”), It indicates that currently, world population of around 884 million people (12.5%
of total world population) are facing the shortage of clean drinking water and 2.5 billion people (40%
of total population) are lacking good hygiene. It is forecasted that in 2025, 1.8 billion people will live in
countries or continents where water resources will be extremely shortage and two-third of world population
will encounter more intense natural disasters related to water resources, both draught and flood.

Bangkok, Nonthaburi and Samut Prakarn are the areas of High-density population which may be one
of the areas that could be impacted from water crisis the most. These areas are in the service areas of
Metropolitan Waterworks Authority (MWA) which is responsible for supplying water to users. Data from
Metropolitan Waterworks Authority showed that the number of households was 2,060,446 in 2012 covering

around 10 million users; and the service area covered 2,519.2 square kilometres.

' Global Environment Facility, Small Grants Programme, Thailand

* Metropolitan Waterworks Authority supported in providing information

X o
Nature and Environment PN 59
Vol. 2 No. 3 July - September 2013 ===~



.4
SRR 200U

UNUAN 1 Ysuinuansdunidluguaandiaunaugy

( Oxygen Consume : OC ) aaasUszuudnlsssunandiunauy

5 mg/L

Yagdu ndu. lderdeunasiifiv dmsu 12.0 —o—avr B min 2 max
wAnUsz U mnuitdmszen weedeuwinans & 11.0
U51n977 auarwiirnue siduieas s 10.0
fiaunniidenlnsuased1anaiilos anndoya 9.0
mimaai’mgmmwﬁ"’ﬂ Tasnoudszfenanini gg N
dngaunInn msﬂssmuﬂywma NYILAIAY 6:0 S
anUsnduansdunidiiintunnd a1nuanisifv so}— 00 Aﬂ'//
frog19lug29d w.a. 2550-2555 thAunoudig 4.0 — —— = |
Tse1undniiviseua1aIug oan1seendia 30+—m————— - »
(Ox gen Consume OC) uumiumwuawu (614 2.0 .

SHITRE qunuw 1) gonndesiuanmiauly 1.0

WU YSnamnudesnisesndiau 0.0 ; . .
2549 2550 2551 2552

en- DO) U‘%nmﬁwamﬁquﬁwﬁu
LLiJiJ’]L‘i] guigaaes

avidy Wﬂ 2) .

.--n-nl t e
e wovicwer -

uNUNAN 2 anTlauaraieun (Dissolve Oxygen : DO)
witdwssemithaniguinaudua

2551

S @ g S
Ny naw’hsmm‘mmwm BJ']SJ?]%UIY]W‘IJ’] NsUsTUUATHAIS

'/\v/\ sanssssUANAIa:ANI0AU
60 \—/ UA 2 aUUA 3 NsnIAL - AuEnBu 2566



2
%ﬂﬁﬁ#ﬁf?ﬁzf?@ﬁaut
£t 8 dss
®

Chart 1 Amount of Organic Matter in term of Oxygen

Consume (OC) in Prapa Canal in front of Bang Khen Water Plant

aue.niu.NAn.
19 4.Aa. 56
- —
""" |
Year
2553 2554 2555 2556

Source: Water Quality Monitoring Division, Water Quality Department,

Metropolitan Waterworks Authority

Chart 2 Amount of Dissolve Oxygen (DO)

in Chao Phraya River in front of Sum La Pumping Station

AUD.NNU.HAN.
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....... A‘A
Sﬁ_;t‘{‘
I Year
2553 2554 2555 2556

Source: Water Quality Monitoring Division, Water Quality Department,

Metropolitan Waterworks Authority

Currently, Metropolitan Waterworks Authority
uses water from Chao Phraya River and Mae
Klong Dam as water resources for water supply.
It appears that water quality from both sources
constantly is deteriorated. According to the
water quality survey from Water Quality Monitoring
Division, Water Quality Department, Metropolitan
Waterworks Authority, it was found that organic
dirt has increased every year from the results of
the water sample during 2007 to 2012. Trend of
Oxygen Consume (OC) of raw water before entering
into Bang Khen Water Plant was increased (details
presented in Chart 1) which was consistent with the
condition of raw water in Chao Phraya River that
Dissolved Oxygen (DO) of raw water in front of Sum
La Pumping Station area which received water from
Chao Phraya River into Prapa Canal tended to reduce
(details presented in Chart 2).

= B

This resulted in continual rising of the
budget of Metropolitan Waterworks Authority

to buy chemicals for improving water quality.

ké'aiss Therefore, Metropolitan Waterworks Authority e

recognised the importance of upstream
areas and water resources conservation to use

L
as sources of raw water in the future by

providing the budget to support the

Nations Development Programme (UNDP)

between and Global Environment"Fa-ciU_’Ey'
Small Grants Programme for conducting Water

for People’ Partnership: Small Grants Programme.

Nature and Environment ;\ \,
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A budget of 5 million baht per year has been arranged to
the programme during 4 years of implementation period
(2011 - 2014). The objectives of the programme are to
strengthen and promote community participation in
environmental conservation and sustainable usage of
natural resources as well as establish environmental
network that will impact broad and continual sustainability
by providing funds for community organisations and civil
society organisations in Chao Phraya basin, Mae Klong River
and water resources in the surrounding areas. Implementation
of each programme includes a variety of activities relating
to prevention, conservation and restoration of natural
resources and environment which affect water resources
management such as water resources area conservation,
agricultural chemical usage minimisation, waste
management, primary community wastewater treatment
and environmental study. From the past, 12 programmes

were funded and divided into 2 groups as follows:

1. Mae Klong Basin Development in area of Klo
Tho Creek and Mae Chan Creek, Mae Chan Sub-District,
Um Phang District, Tak Tak Province (Tak Border Child
Assistance Foundation).

2. Water for People Partnership for 84" Golden
Jubilee in Tha Sao Sub-District, Sai Yok District,
Kanchanaburi Province ( The Farmers’ Federations
Association for Development Office)

3. Schools and Communities Network for Conserving
Chao Phraya River in Phayu Ha Khiri District, Nakhon Sawan
Province (Phayu Ha Khiri Kindergarten School).

4. Downstream Communities Networking in Bang
Parok community, Ban Pathum community, Ban Chiang
Rak Yai community, Ban Krachaeng community, Muang
District and Sam Khok District, Pathum Thani Province
(Environment and Natural Resources Network of Pathum
Thani).

5. Rehabilitation of Bang Krasorb Wetland Ecosystem
in bang Krasop Sub-District, Phra Pradaeng District, Samut
Prakan Province (Lamphoo-Bang Krasorb Environmental
Conservation Group).

6. Save Us - Save Earth in Nong Sarai Sub-District,
Phanom Thuan District, Kanchanaburi Province (Community

Financial Institute of Nong Sarai Sub-District).
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Group Il consists of 6 programmes (implemented -

during April 2013 - October 2014) as follows:

The success of the water conservation programmes
is the example of small projects that implemented natural
resources and environment conservation activities by community
that intend to manage water quality for water supply for
people in Bangkok Metropolitan and Samut Prakan province.
Although, few problems have been resolved, it is the
beginning of the inspiration to motivate several related sectors
such as government agencies, local administrations, state
enterprises, private enterprises, public and public organisations
to aware of the importance of water resources management

and to seriously participate in the activities in order to avoid

water crisis which might occur in the (near) future
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