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Abstract: Biodiversity are mankind's present and future life support system. In the past man lived
peacefully close to nature with abundant bioresources. But as population increased and technology
developed biodiversity have been destroyed at an alarming rate so degrading the environment and
threatening mankind's future. Thailand is situated at the center of main land SE Asia; therefore, it is the
center of flora and fauna distribution within this region. The forested area of SE Asia is also the number
fifth largest in evergreen forest after the Amazon in South America, Costa Rica in Central America, Tropical
rain forest in East Africa and tropical rain forest in the Pacific regions.

Thailand country’s area is 514,000 sqg.km.; the highest summit is 2,565 m. at Doi Inthanon, Chiang
Mai. Vegetation is diverse comprised deciduous forest, mixed-deciduous forest, grassland, scrub forest,
beach forest, mangrove forest, pine forest, swamp forest, dry-evergreen forest and hill-evergreen forest.
Number of species both vascular and non-vascular plants are approximately 15,000 species. The taxonomic
study of vascular plant has covered up to 70%. Fauna is also abundant; these are, mammals, reptiles,
birds, fishes, amphibians and invertebrates etc. Among these are mammals, birds and freshwater fishes
which have been studies almost covering 95%. Insects are less studies the information recorded is only 7%

At present, the lush and beautiful forest existed are about 18% which have been very well
conserved in the form of National Parks and Wildlife Sanctuaries; while, most of the conserved forest were
occupied and destroyed. Thus, it is urgent to study its biodiversity of both flora and fauna of the country

for the future conservation, maximum benefit and sustainable uses.
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Red List Status of Wetland Species in The Indo-Burma Hotspot

Chavalit Vidthayanon
Mekong River Commission Secretariat Office, Vientiane, Lao PDR.

E-mail: Chavalit@mrcmekong.org

Abstract:Our knowledge of species diversity within the inland waters of Indo-Burma is poorly documented and
the region remains relatively under-surveyed. Large scale development of water resources is also underway
throughout the region with noted current and potential impacts on biodiversity. There is therefore an
immediate need to collate, and make freely available, existing knowledge on freshwater species distributions,
ecological sensitivities, and habitat requirements for input to the decision making processes. Without such
information, development is unlikely to proceed in a sustainable way and the impact on freshwater species will
be severe. This presentation aim to address this knowledge gap through up-to-date assessment to status of
freshwater wetland species, including fishes, Odonata (dragonflies and damselflies), mollusks, crabs and
waterplants by IUCN-The Species Survival Commission which supported by CEPF. The result present
information on the distribution and extinction risk of freshwater species in all inland water ecosystems across
the Indo-Burma Hotspot, and where appropriate, the reasons behind their declining status. This represents the
most comprehensive assessment yet of freshwater biodiversity at the species level for this part of the world.
For managers, this information will assist in designing and delivering targeted action to mitigate and minimise
impacts to these species.

Biodiversity within Indo-Burma’s inland waters is both highly diverse and of great importance to
livelihoods and economies. This part of Asia is, however, embarking upon an unprecedented scale of
development, in particular within its energy and watersectors. Such development is considered by many to be
imperative if the region is to generate revenues and improve the livelihoods of this most densely populated
region. Such development activities are, however, not always sustainable or compatible with species
conservation in inland waters which is seldom adequately considered within the development planning
process.

A total of 2,515 species were assessed and documented. Existing additional information for 468 species
of freshwater dependant amphibians, birds and mammals was also utilized to present amore comprehensive
overview of the status and distribution of freshwater species across the region. With species information
compiled for each of 1,082 individual river or lake subcatchments, this volume represents a major advance in
knowledge for informing development actions at a scale appropriate for conservation management. The full
dataset, including all species distribution files, will be made available through the IUCN RedList website
(www.iucnredlist.org).Thirteen percent of all freshwater species assessed here are globally threatened. This
level of threat is similar to that for other taxonomic groups in the region (12% of water birds, and12% of
amphibians are threatened) and is predicted to increase dramatically unless the ecological requirements of
freshwater species are provided for in future development planning, in particular for development of the
energy and water sectors. Major threats are identified as Pollution (from agriculture and forestry runoff in

particular), Biological Resource Use (direct exploitation and/or habitat loss through deforestation), and Natural
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System Modification (dam construction and other modifications such as river clearance for navigation). The
majority of threatened species are found along the mainstream Mekong River and the centraland southerly
parts of the Chao Phraya River. This distribution largely reflects the overall pattern of recorded species richness
and the parts of the region where our knowledge is most complete —other centres of threat may also be
detected as further information becomes available.

Major centres of overall species richness include the lowland areas within the lower and middle Chao
Phraya River, the main stem of the Mekong River between the Lao PDR border and the confluence of the
Mekong and Tonle Sap rivers in Cambodia. A number of river and lake basins are identified as a network
ofpotential Key Biodiversity Areas (KBAs) most important for the protection of threatened and restricted range
species. Those subcatchments with the highest numbers of species meeting the KBA criteria are along the main
stem of the Mekong river (in particular the region where Cambodia, Thailand and Lao PDR meet), the central
Song Hong river system, the region surrounding Inle Lakeand the central Mae Khlong as it meets the Gulf of
Thailand.

The IUCN Red List is one of the most authoritative global standards supporting policy and action to
conserve species. We hope this analysis, based in large part on an assessment of species Red List status, will
provide new information and insights, which will motivate actions to help safeguard the diversity of life within
Indo-Burma’s inland waters.

The key messages to the audience are including:

o The inland waters of the Indo-Burma hotspot are confirmed to be one of the world’s most
species rich areas. For example, there is a higher diversity of species and genera of Odonata (dragonflies and
damselflies) here than anywhere else in the Oriental Region, and the fish fauna is one of the richest in the
world with more than 1,178 species known from the hotspot.

° Current levels of threat for Indo-Burma freshwater species (around 13% of species are
threatened) are close to those of similar freshwater assessments in Asia, such as in the Eastern Himalayas (7%
threatened), and Western Ghats (16% threatened). However, many areas remain poorly surveyed (for example,
the Red River) such that 37% of all species assessed were classified as Data Deficient, meaning their extinction
risk could not yet be assessed. As more data become available, undoubtedly a number of these species will
be reclassified as threatened, and the overall number of threatened species will increase accordingly.

° Analysis of projected future threats suggests that, should current plans for construction of
hydroelectric dams proceed as proposed, over the next decade the proportion of fish species threatened by
dams will increase from 19% to 28%, and the proportion of mollusc species impacted by dams will increase
from 24% to 39%.

° In this context the planned large-scale development of hydropower schemes, both on the

Lower Mekong main stem as well as on its major tributaries, is of major concern —especially as the lower main
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stem in Lao PDR and Thailand, as far as northern Cambodia was found to be one of the areas with highest

species biodiversity, and highest numbers of threatened species.

° Similarly, the Thai Government’s recent announcement of a package of almost US$12 billion
of (mostly) large scale water infrastructure investments in the Chao Phraya Basin in response to the devastating
floods of 2011, gives cause for concern — especially as the middle and lower parts of the Chao Phraya are two

of the most biodiverse areas, with one of the highest concentrations of threatened species.

° Pollution (largely from agricultural and residential run-off) is identified as a major threat
affecting many species, that must be addressed through setting of improved standards and regulations together
with monitoring and enforcement, application of the polluter pays principle, and through Payment for
Ecosystem Services (PES) approaches.

° Over-harvesting is also a threat for some species and in certain locations. The recent
suspension of 38 commercial fishing lot concessions in the Tonl Sap (as well as concessions in other parts of
Cambodia) for at least three years while stocks are assessed and more appropriate management can be
developed, is a sign that governments are starting to recognise this issue and are willing to try to address it. To
ensure that commercial concessions are not replaced by potentially even more damaging free-for-all “open-
access” fisheries leading to a “tragedy of the commons”, more effort must be applied to supporting the

development of community-managed fisheries with agreed use rules and restrictions.

o Environmental Impact Assessment s , Strategic Environmental Assessments, and Cumulative
Impact
L] Assessments should not be viewed as mere procedure and their recommendations must be

taken into account. There must be follow-up after assessments are completed and the legal requirements of
conducting them must be fulfilled. Such assessments should expressly require reference to the species data
now made available through the IUCN Red List of Threatened Species. In the case of Mekong mainstream
hydropower development, assessments must explicitly take into account trans-boundary impacts and, in the
case of Thailand’s Flood Management Master Plan, impact assessments should not be omitted or overlooked
for the sake of political expediency in urgently preventing a recurrence of the 2011 floods.

° The overwhelming majority of protected areas in Indo-Burma have been designed and
developed based on conservation needs (and opportunities) of terrestrial habitats and species. That freshwater
habitats and species are protected at all is largely a result of their incidental inclusion within a forest protected
area — and not as a result of a conservation plan specifically tailored to the protection of freshwater species.
The protected areas systems of each country should be reviewed through the lens of freshwater species
conservation priorities, gaps in the systems should be identified, and priorities established for extension of

existing protected areas or designation of new areas to improve freshwater species conservation.



nsUsERdrINsuazEoraNIRINISRI e snuITeinaine Ui liuissmelne asan 4

U ANZINYATANANTY UNNINIRBUTAIT Ruaglan sendneduin 22-23 unsiAL w.A. 2558

(] Thailand has the most Ramsar sites of any country in the region, but almost all of these are
additional designations applied to already existing National Parks or non-hunting areas, and are not currently
adding additional value to the conservation of freshwater species. In 2010-11 IUCN assisted the Government of
Lao PDR to designate its first two freshwater Ramsar sites in XeChampone and BeungKiatNgong, and assisted
the Government of Viet Nam in designating Tram Chim (the most important area remaining in the Plain of
Reeds in the Mekong Delta) as a Ramsar site.

° The process of identifying Key Biodiversity Areas started in this assessment should be built
upon to help identify additional Ramsar sites (and other forms of conservation areas) within Indo-Burma.

° Monitoring of environmental conditions in inland waters must include focus on species
diversity and not only on recording changes in species biomass and productivity (as is the case for most
fisheries). The currency for measuring fish biodiversity is the number of species, not kilograms, dollars or catch
per unit of effort. Without employing a species based approach many species will be lost, leaving in place
species-poor and potentially unsustainable fisheries.

° Studies of direct interest to the local people should be translated into local languages and
distributed freely. The results of too many studies are never made available and are therefore never used to
benefit conservation.

° Finally, we must not forget the UN World Charter for Nature’s statement that we respect all
life regardless of its apparent worth to man. In other words we must still endeavour to protect those species
that provide no obvious contribution to ecosystem services - including those smaller species of no apparent

commercial value.

Keywords: Red list species assessment, Wetlands, Indo-Burma Hotspot
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Abstract: Study on diversity and distribution of Araceae was carried out in Doi Inthanon National Park,
Chiang Mai Province, during January to September 2014. The objectives aimed to clarify relationship of
diversity and distribution to altitudinal and soil properties. Permanent plots, 4 m x 4 m, were established
with three replications in every 300 m asl. from 300 to 2,500 m asl. All species of Araceae was
investigated and the environmental factors were also collected.

The results showed that 17 species and 10 genera of Araceae were found and those of them
mostly found in the rainy season. The environmental factors were significantly different (p < 0.01) among
the sites. Low species diversity was found in higher altitude. Thus, altitude, climate, slope, rock bareness,

forest type, soil properties and light quantity were direct effect to growth, diversity and distribution of

these species. Relation among species was divided into 5 clusters.

Keywords: diversity, distribution, elevation, family Araceae, Doi Inthanon

Introduction

Mountain ecosystem on the very high
altitude of Thailand is the unique habitat for
species diversity and bioresources. There are
many reports about forest structure, species
composition, dominance species, endemic
species and vulnerable species on very high
peak of Doi Inthanon and Doi Chiang Dao in
Northern Thailand, Kao Kitchakut and Kao Soi
Dao in Eastern region, Phu Luang and Phu
Kradueng in Northeastern region and Khao Luang
Mountain in the Peninsular region.

Doi Inthanon is located on Doi Inthanon
National Park, one of the most famous

protected areas in Thailand. This area is cover

482.4 km” in Chiang Mai Province. Doi Inthanon
peak, locates on Inthanon Range is the highest
mountaintop of Thailand at 2,565 m asl. The
mountain ranges in this area are a part of
Himalaya Mountains. Humidity is very high in
rainy season from March to November.
Temperature is below 0 ° C in winter and higher
to nearly 40 ° C in summer. The lapse rate of air
temperature is 0.69 °C per 100 m asl. The
relations of temperature and soil properties
were significantly with the elevations. The
researchers found many species of plants,
animals and microorganisms and also reported
about plant ecology and plant community in

this area.

Oral presentation
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In Thailand, Family Araceae or Arum
family or Aroids were reported in the database
of Kew Royal Botanic Gardens about 28 genera
190 species in 6 subfamilies of native Araceae. In
Flora of Thailand, 26 genera and 209 species
were published. There are records of more than
60 species found in Northern Thailand. Thai
people use many species of this family for
cooking native dishes, medicinal plant and
ornamental plant. Family Araceae is not in the
three appendices of classification and permit
requirements of Thailand by CITES. And so on,
local people can collect species easily from the
natural areas for utilization, except from
protected areas. They can also sell vegetation to
the ornamental markets both inside and outside
Thailand. This is the threat of living species,
habitat loss and unsustainable levels of
utilization of renewable resources.

This study need to know diversity and
distribution of Araceae on mountain ecology,
especially the relationship with altitude and soil
properties in Doi Inthanon National Park. The
results will be applied for sustainable
management of Araceae in Doi Inthanon and

other national parks of Thailand.

Methodology

The experimental study areas were
divided into 7 zones of Doi Inthanon along the
both sides of the route 1009 during January
2014  to  September  2014.  Perspective
permanent sampling plot 4 m x 4 m, three
replications in every 300 meter above sea level
(m asl.) from 300 to 2,500 m asl. will be set up
of each zone, total 21 plots. Araceae were
identified species and the individual numbers
were also recorded every month. Forest type,
elevation, position and slope direction of each
plot were checked and recorded. Soil was
collected from the 5 positions at four corners
and the center of each plot, for testing soil pH

texture and organic matter in laboratory at the

department of Soil Science, Faculty of
Agriculture, Kasetsart University, Bangkok. Soil
moisture content and light quantity in each plot
were checked 5 positions at the four corners
and center of each plot every month.
Phenology of Araceae was carried out every
month inside the permanent plots.

Data  analysis of  species and
environmental factors were analyzed to species
number, the Shannon index and cluster analysis
at Forest Ecology Laboratory, Department of
Forest Biology, Faculty of Forestry and Research
Laboratory at Department of Science, Faculty of

Liberal Arts and Science, Kasetsart University.

Results and Discussion
1. Diversity

Araceae species were studied in 21
permanent plots at elevation from 398-2,176 m
asl. The geographic position were from 18° 29' N
98° 40" E to 18° 33' N 98° 28' E, slope of plots
were 4.9-57.7 degree, rock bareness was 0-40 %
(Table 1), aspects were to the stream, natural
trial and flood way along the route 10009.
Seventeen species of 10 genera were found in
study areas (Table 2). The abundance of
Colocasia esculenta (Coe) and Lasia spinosa
(Las) were at 300-600 m asl., Amorphophallus
thaiensis (Amt) and A. yunnanensis (Amy) found
at 601-1,500 m asl,, A fuscus (Amf) found at
901-1,500 m  asl., Arisaema consanguineum
(Arc) grew at 901-2,500 m asl., Rhaphidophora
megaphylla (Ram) and Scindapsus officinalis
(Sco) found at 601-900 m asl., Alocasia peltata
(Alp) and Rhaphidophora decursiva (Rap) found
only at 901-1,200 m asl., Sauromatum hirsutum
(Sah) and Sauromatum sp. (Sas) found at 1,201-
1,500 m asl. but Sauromatum horsfieldii (Sao)
found at 901-1,500 m asl. Arisaema omkoiense
(Aro) and Pothos scandens (Pos) found only at
1,501-1,800 m asl. but Rhaphidophora peepla
(Rap) and Remusatia hookeriana (Reh) found at
1,501-2,500 m asl (Figure 1).

Oral presentation
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Considerable  between  abundance
species and altitude
found that

increased along the

of plots and zones, the

results species numbers were
higher elevation from 2
species at 300-600 m asl. to highest 7 species at
1,201-1,500 m asl. and decreased to 2 dormancy
species at 2,101-2,500 m asl (Figure 2). These
must be lower temperature at high altitude
effect to growth and diversity of Araceae. Six
species in this study; Arisaema consanguineum,
Pothos scandens, Rhaphidophora decursiva, R.
megaphylla, R. peepla and Scindapsus
officinalis were the same species which had a
partial to complete trans-Himalaya distribution,
from the tropical eastern Himalaya (Assam)
through northern Burma (Boyce, 2009).

The Shannon index showed the values
increased or

decreased along the species

number and individual number, the values were

1.57 to 1.73 from January to April and increased
rapidly, 2.12 to 2.74 from May to September.
2. Phenology

From this study, winter of Doi Inthanon
was in January and February, summer started at
March to April and rainy season was in May to
September (Figure 3 and 4). There were 9
dormancy species in winter and summer;
Alocasia peltata, Amorphophallus fuscus,
A.  thaiensis, A.

consanguineum,

yunnanensis,  Arisaema
Remusatia hookeriana,
S.horsfieldii

sp. but flowering and growth

Sauromatum  hirsutum, and
Sauromatum
rapidly in rainy season. The others were 8
evergreen species, growth slowly in arid season;
Arisaema ombkoiense, Colocasia esculenta, Lasia
Pothos scandense,

spinosa, Rhaphidophora

decursiva, R. megaphylla, R. peepla and

Table 1 The environmental factors of geographic position from 18° 29' N 98° 40' E to 18° 33' N 98° 28' E,
elevation (m asl.), slope (degree), forest type, soil texture, pH, organic matter (g kgfl), average

soil moisture and average light quantity (%) in each zonation

Zone Plot  Elevation Slope Rock Forest Soil texture Soil pH Organic matter Soil Light
(m. asl) (degree) bar;or;ess type moisture quantity
upper lower upper lower upper lower

1 414 41.0 30 MDF LS LS 6.5 6.48 24.97 21.39 4.93 13.55

1 2 398 41.0 30 MDF S LS 6.6 6.4 576 18.36 233 19.09
3 417 13.3 30 DDF S S 6.94 6.88 6.21 6.72 1.94 23.28

1 662 45.6 40 DEF SL SL 6.94 6.94 85.11 79.15 1.83 13.11

2 2 675 25.6 10 DEF SL SL 6.94 6.92 140.73 87.54 221 12.35
3 691 10.9 20 DEF SL SCL 5.84 5.64 81.11 70.47 1.99 30.65

1 1,141 12.8 5 LMPOF SL SCL 5.76 5.46 155.78 129.07 221 6.14

3 2 1,142 16.6 2 LMPOF SL SCL 5.6 5.4 241.15 154.92 2.30 10.09
3 1,172 57.7 30 LMPOF SL SL 6.04 578 144.54 120.89 223 16.36

1 1,251 4.9 0 LMPOF SL SL 528 5.14 129.99 76.66 2.99 6.24

4 2 1,251 9.4 0 LMPOF SL SL 5.46 5.24 128.68 82.54 2.69 6.84
3 1,229 13.4 30 LHEF SL LS 6.64 6.5 174.11 116.30 3.29 17.03

1 1,671 30.7 20 LHEF SL SL 4.88 4.74 157.71 97.92 4.28 4.55

5 2 1,654 28.0 10 LHEF SL SL 5.26 532 191.26 126.60 2.99 6.39
3 1,668 30.9 3 LHEF SL SL 58 59 139.07 55.84 3.02 12.05

1 1,911 30.9 40 UHEF SL LS 5.86 572 180.38 109.91 1.58 12.92

6 2 1,905 24.7 40 UHEF SL SL 5.16 528 150.98 129.41 1.31 14.07
3 1,904 18.5 10 UHEF SL SL 5.96 572 163.36 116.89 1.57 13.48

1 2,163 22.8 10 UHEF LS LS 6.0 59 50.86 60.22 1.71 9.16

7 2 2,170 18.0 10 UHEF SL SL 6.02 58 271.09 248.43 2.46 4.24
3 2,176 29.5 2 UHEF SL SL 5.46 52 159.22 119.15 1.77 4.82

MDF = Mixed deciduous forest
LMPOF = Lower montane pine-oak forest

S = Sand SL = Sandy Loam

DDF = Dry dipterocarp forest
LHEF = Lower hill evergreen forest
LS = Loamy Sand

DEF = Deciduous evergreen forest
UHEF = Upper hill evergreen forest
SCL = Sandy Clay Loam

Oral presentation
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Scindapsus officinalis. In this study, most species June by rotten, after that new leaves were
growth rapidly from May to September, emerged and grew fast (Figure 5 and 6).
excepted only one species Arisaema omkoiense, Period of flowering, fruiting and fruit
the number of plants was dropped rapidly in ripening varied to species. Flowering time of

Oral presentation Wi 5
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Arisaema omkoiense and Lasia spinosa was in
winter (January-February) but Amorphophallus
thaiensis and A. yunnanensis flowered in
summer  (March). Few  species  showed
inflorescences in early rainy season (May-June)
such as Arisaema consanguineum, Remusatia
hookeriana and Rhaphidophora megaphylla,
but R peepla flowered in late rainy season
(September). In this study, some species were
still not flowering.

Many  researchers reported about
phenology of Araceae in many regions of the
world. Time of flowering and dormancy of many
species always happened in the same time but
some species varied by temperature and
drought. Flowering and fruiting of Colocasia
lihengiae in  Xishuangbanna Botanic Garden
occurred later than in natural habitat (Long and
Liu, 2001). In Western Ghats of India,
Amorphophallus spp., Sauromatum pedatum
and Remusatia vivipara \eaves expanded after
the flowers had opened, but Ariopsis peltata,
Arisaema spp., and Typhonium spp. had flowers
and leaves appearing at the same time. Pothos
scandens, Rhaphidophora pertusa,
Amorphophallus  bulbifer ~and  Remusatia
vivipara bloomed in summer, but Arisaema
caudatum,  Sauromatum  pedatum  and
Typhonium roxburghii were in rainy season,
while Cryptocoryne cognate, C. retaspiralis and
C. spiralis showed flowering period during rainy

season to winter season (Yadav, 1998).

3. Environmental factors

Araceae species grew and distributed in
Mixed deciduous forest (MDF), Dry dipterocarp
forest (DDF), Dry evergreen forest (DEF), Lower
montane pine-oak forest (LMPOF), Lower hill
evergreen forest (LHEF) and Upper hill evergreen
forest (UHEF). The habit were terrestrial plants

with underground stems and epiphyte which
climbing on trees or limestone. The analysis
results of upper and lower soil layer of each
plot (Table 1) showed the same and different of
soil textures within and among plots; sand (S),
sandy loam (SL), loamy sand (LS) and sandy clay
loam (SCL). Soil pH in LMPOF, LHEF and UHEF
(4.88-6.04) were lower than soil in DDF, MDF and
DEF (5.64-6.94) because quantity of organic
matter (82.54-271.09 g kg') were higher than the
other three forest types (5.76-174.11 g kg ). Soil
of two plots in DDF close to the streams at
elevation 398 and 417 m asl. had low quantity
of organic matter (5.76, 18.36 and 6.21, 6.72 g kg
1) and were lower than the other plots because
the streams flew organic matter away and high
quantity of sand was flew pass and coagulated
on the upper layer of soil in both plots. Soil
moisture of plots nearby the streams (4.93-4.28)
was higher than other plots (1.31-3.02). Light
quantity in rainy season was lower than summer
because trees and undergrowth grew faster,
canopy sizes were wider and cloud was thicker
than summer. Average light quantity in DDF
(23.28 %), MDF (13.55-19.09 %) and DEF (12.35-
30.65 %) were higher than LMPOF, LHEF and
UHEF (4.24-14.07 %). Sungpalee (2002) reported
about tree dominance species in deciduous
forests and Sri-ngernyuang et al. (2003) reported
the association between species at lower-
elevation habitats and habitats on ridges in Doi
Inthanon National Park. Climatic condition was
the main factor to plant diversity, plant
distribution and soil properties at Doi Inthanon
(Sahunalu, 2010).

4. Data analysis for distribution

Data analysis by two-way cluster
analysis of PC-ORD version 6 (McCune and
Mefford, 2011) showed distribution of Araceae in
study areas. These species were divided into 5
clusters by abundance in only one plot or many
plots or zones, relationship to other groups,

9 6
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altitude and environmental factors (Figure 7).
The first cluster, Rhaphidophora megaphylla
was found only one species in one plot (plot
2/3 was at 691 m asl.). The second cluster,
Colocasia esculenta and Lasia spinosa were
found in the same plot and the same zone (plot
1/1, 1/2 and 1/3 were at 398-417 m asl.). The
third and fourth clusters were found both in the
same or different plots and zones. The third
cluster included 4 species; Arisaema omkoiense,
Pothos scandens, Rhaphidophora peepla and
Remusatia hookeriana (plot 5/1, 5/2, 5/3, 6/1,
6/2,6/3, 7/1 and 7/3 were at 1,654-2,176 m asl.).
The fourth cluster included 3 subclusters of 9
species; 1) Arisaema consanguineum,
Amorphophallus fuscus, and A. yunnanensis 2)
Sauromatum  hirsutm, S.  horsfieldii and
Sauromatum spp. 3) Amorphophallus thaiensis
and Raphidophora decursiva. (plot 2/1, 2/2, 3/1,
3/2,3/3, 4/1, 4/2, 4/3 and 7/3 were at 662-2,176
m asl.). The fifth cluster had only one species,
Alocasia peltata (plot 3/1 was at 1,141 m asl.).

Ordination analysis of Araceae species
and environmental factors by canonical
correspondence analysis (CCA) was analyzed to
study the relation between matrix of species
data and environmental factors in each plot.
The results showed distribution of species into 6
clusters and densely in two clusters at 1,501 m
asl. to more than 2,100 m asl. Altitude, rock
bareness, slope, forest types, soil texture, soil
pH, soil moisture and light intensity were the
main factors of species distribution.

Species number and individual number
of each plot and each zone during nine months
showed the difference of growth and phenology
of each species. The altitude was the direct
factors to growth, diversity and distribution of
Araceae. The results were similar to the research
of forest structure and tree species diversity
along an altitude gradient in Doi Inthanon
National Park (Teejuntuk et al., 2003). Data

collection of these species should be recorded

more data for reporting and discussion the
results confidently. Threats in this study were
death and disappear of species by human
collection, walking along nature trials of the
tourists and weeding by National Park officers. In
summer, drought, sunlight and high temperature
damaged some species, but in rainy season flush
flooded happened many times and flew aroid
species from the study plots. Plant diseases and
insects could damage aerial stems, underground
stems, leaves, petioles, inflorescences, fruits and
seeds until not grew enougsh to have
propagation parts or died. Thus, individual
number and species number may be decreased
and lost from the habitats.

Conclusion

Seventeen species of Araceae were
surveyed and studied in 21 plots of 7 zones.
Abundance, diversity, distribution and phenology
related directly to altitude and environmental
factors. Number of species were higher at high
elevation and highest at 1,200-1,500 m asl., but
decreased at high altitude to the summit of Doi
Inthanon. Some species were found only in one
plot or one zone, but some species distributed
to many elevations. Period of vegetative growth,
flowering, fruiting and dormancy varied to
species. Clustering could divide species to 5
clusters of Araceae and related to altitude,
slope, rock bareness, soil texture, soil pH,
organic matter, soil moisture and light quantity.
Two big clusters were densely at elevation 1,501
-2,176 m asl. and other four clusters were
smaller and had less relationship to other

clusters.
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Abstract: The objectives of this study was to study community changes of wood plants and assessed the
potential change of carbon storages of woody biomass in dry dipterocarp forest and mixed deciduous forest
types in 2009 and 2014, and also study on the community management and conservation of community
forest in Rongbon Village, Plan District, Chiang rai, Thailand. The assessment was based on inventory and
measured of all woody stem which diameter at breast height of (DBH) >4.5 cm in the sample plots.

In dry dipterocarp forest, the tree density was decreased 16 trees (152 to 136 trees) per rai. The top
five ranking species Importance Value Index (IVI) in 2009 were S. siamensis, D. obtusifolius, L. polystachyu, S.
obtusa, C. subulatum was 103. 20, 32.18, 32.05, 22.20, 14.65 respectively and in 2014 were 96.14, 33.63,
29.79, 24.55, 15.75 respectively. Basal area increased 0.28 mzrai’1 (4.02 to 4.3Om2rai’1), Shannon-Weiner (H’)
increase 0.07 (2.41 to 2.48), carbon storage increased 14.25 tonCha ' (68.62 to 82.87 tonCha ). In mixed
deciduous forest, the tree density was increased 4 trees (63 to 67 trees) per rai. The top five ranking species
of IVl in 2009 were T. bellirica, T. grandis, C. subulatum, P. macrocarpus, A. xylocarpa was 66.96, 46.50,
46.17, 31.93, 19.62 respectively and in 2014 were 67.71, 45.83, 45.14, 29.94, 19.17 respectively. The basal
area was increased 0.22 mzraif1 (2.12 to 2.34 mzraifl), Shannon-Weiner(H’) increase 0.16 (2.26 to 2.42), carbon
storage increased 13.52 tonCha ' (44.38 to 57.90 tonCha ). The factors to success on community forest
management based on forest fire protection, restoration activities, local institutional development,

responsibility, networking and community participation.

Keywords: plant community change, plant biomass, Rongbon Community Forest

management of forest resources, to wildfire

Introduction modeling, to ecophysiological processes, to

The interest in carbon storage in the forest bioenergy potential, and climate change (Zianis et

ecosystem has been documented by the scientific al,, 2011). In addition, aboveground biomass is key

community and included in the political agenda variable in the annual and long term changes in the

mainly due to its relevance to sustainable global terrestrial carbon cycle, the modeling of
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carbon uptake in and redistribution is very
importance (Terakunpisut et al.,, 2007). The dry
Rongbon Village, Phan District, Chiang Rai Province
has highly utilization mixed deciduous tree species
which effect to tree species diversity, composition
and structure of the forest. since 15 years of
community implement on forest restoration,
management and fire protection the forest
dynamic  would be dynamic growth and
development in biomass and carbon storage.
Currently this forest considered as a success case
of the community forest management in Thailand.
The general objective of this study to focus on
success of community forest management may
serve for improve forest management. Therefore,
this study focusing on tree species diversity and
estimated carbon storages change in dry
dipterocarp forest and mixed deciduous forest
between 2009 and 2014 and study on forest
management and conservation activities of

Rongbon community forest.
Material and Method

1. Study area

Rongbon community is located at Moo 12
in Muangkham Sub-District, Phan District, and
Chiangrai Province. The forest is relatively small,
covering an area of 450 rai, comprising of Dry
Evergreen Forest (DEF), Dry Dipterocarp Forest,
Mixed Deciduous Forest, and Fresh Water Swamp
Forest. Forest restoration has been carried out and
the reforested area was proposed as Rongbon
Community Forest (RCF). The successful story
allowed the people to cultivate paddy rice and

establish  the Biodiversity Education Center.

dipterocarp and mixed deciduous forest in

2. Data Collections

To survey forest condition, two sample plots (size

40 x 40 m) were established along the walking trail
Rongbon village become strong and take lead in
strengthening of conservation network.

Rongbon community forest, 1 Dry Dipterocarp
Forest sample plot on the upper zone (47Q UTM
0574826N, 02153987E), 1 Mixed Deciduous Forest
sample plot (47Q UTM 0574777N, 02153786E) on
the middle zone of the forest, and survey with
quadrate method . Using GPS to mark the centers
of sample plot . In sample plots, diameter at least
height (DBH, 1.3 m above the ground) of trees,
Total height, branch height and canopy diameter
in 2009 and 2014. The scientific names of
vegetations were rechecked with tree inventory
guides. Community forest management in
interview

Rongbon by group  discussion,

community  leader interview, open-end

questionnaire for villagers.

3. Data Analysis

3.1 Species diversity

The species diversity of tree was evaluate
by Shannon-wiener index of species diversity as

following equation(Shannon and Wiener, 1949):

H = = T (pdnp ) = ~ f:l%ln%)
Where:
H' = The species diversity index of
Shannon and Wiener
S= The total number of species (also call

species richness)
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P, = The proportion of individuals of a
given species to the total number of individuals in
the community (n;/N)

3.2 Importance Value Index (IVI):

The importance value index (IVI) of the
trees was calculated by summing up the relative
percentage of basal area, density, and frequency as

following equations (Wittaker, 1970)

IVI = RD + RF + RDo
Where:

Density of a species (D) x 100

Relative density (RD) =

Total density of all species

Total number of species

Density(D) =
ensity(D) Total areas of plots sampled

Relative frequency(RF)
Frequency value for a species(F) x 100

~ Total of all frequency value of all species

Frequency(F)
_ Number of plots which a species occurs

Total of plots sampled

Relative dominance(RDo)
_ Dominance for a species(Do)x 100

Total dominance of total species

Total basal area of species

Domi Do) =
ominance(Do) area of plots sampled

3.3. The biomass of trees

The total biomass was calculated by
allometric equation of (Ogawa et al. 1961) for Dry
Deciduous Forest and for mixed deciduous forest
was estimated by equations of (Ogawa et al. 1965)

as the following:

n; = The number of individuals in species i
N=The total number of all individuals

(n = The natural logarithm

Dry Deciduous Forest

0.9326

Stem (Wo)= 0.0396(D"H)
Branch (W) = 0.0033487(D°H)
Leaf (W,) = (25/Ws+W,+0.025)"
Root (W) = 0.0264 (O°H)""”

1.0270

Mixed Deciduous Forest

0.9813

Stem (W<)= 0.02903 (D°H)
Branch (W;) = 0.0033487(D°H)
Leaf (W,) = (28/W<+W,+0.025)"
Root (W,) = 0.0264(D°H)"""”

1.0270

Where:

D = Diameter at breast height (cm)

H = Height of tree (m)

We= Stem biomass(kg/individual tree)
We= Branch biomass (kg/individual tree)
W, = Leaf biomass (kg/individual tree)
Wp= Root biomass (kg/individual tree)

3.4 Carbon storage estimations

To estimated of carbon storages in Stem,
branches, Leaves and Root follow by equation of
Tsutsumi et al (1983) which constant value of
carbon are 499, 487, 483, 482 percent

respectively.
Result and Discussion

1. Tree species changes in dry dipterocarp forest
and mixed deciduous forest.

The species number of dry dipterocarp

forest were decreased 2 species (27 to 25 species),

9N 12
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basal area was increased 0.28 mzrai&, stem density

was decreased 17 stem, Shannon-wiener index

increase 0.07 and carbon storage also increase

14.25 tonCha ' ( table 1).

Table 1 Tree species changes in dry dipterocarp forest and mixed deciduous forest between 2009 and 2014

Vegetation Characteristics

Dry Dipterocarp Forest

Mixed Deciduous Forest

2009 2014 Change 2009 2014 Change
Species Number 27 25 )2 17 20 3
Basal Area (m2 rai-l) 4.02 4.30 0.28 212 2.34 0.22
Stem density(Stem rai ) 153 136 ()17 63 67 4
Shannon-Wiener index (H") 2.41 2.48 0.07 2.26 2.42 0.16
Carbon Storages (ton C ha') 68.62 82.87 14.25 44.38 57.90 13.52

2. Carbon Storages Estimation

In dry dipterocarp forest the carbon
storage in tree biomass was increased 14.25
tonCha ' (68.62 to 82.87) ton Cha ' (Table 2) when
compare with previous study (Xayavong et al,
2013; Wongin, 2011; Saenkham Phoncharoen,
2009; Khamyong, 2009; Phanuthai et al., 2012) are
very high carbon storage in biomass. it may this
dry dipterocarp forest has control fire for 15 year
since village implemented conservation of
community forest and the villager has minimize
utilization.

In mixed deciduous forest with high
economic value species of dominance such as T.
bellirica (Samo phi phek), T. grandis (Sak), C
subulatum (Makok kluean), P. macrocarpus (Pradu
pa), A xylocarpa (Makhaa mong). this zone of
forest have been history extremely disturbance by
Rongbon Villagers and nearby community to
logging, forest fire, tree cutting and burning which
effect tree species composition and structure

result to low density of tree (67 treerai ) mixed

with  bamboo species with the total carbon
storage in biomass was only 57.90 tonCha (this
study was not take bamboo into account) when
compared with study on carbon storage in this
forest type (Dlioksumpun et al., 2004; Khamyong,
2009; Janmahasasatien et al., 2004; Kaewkron et
al., 2011) in (table 3). There was very low density
of seedling and sapling for succession, and
improve species composition and  structure.
Recent study has shown the increasing of biomass

and carbon storages.

3. Forest Management and Conservation
Practices in Rongbon Community Forest

Most villagers in Rongbon community
engage with paddy field rice growing activities for
household consumption. Corn, vegetables, and
fruit orchard for provide additional cash income.
During 1977-1992, the villagers utilize forest
resources nearby communities for subsistent food,

medicinal plants, housing materials and fuel
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wood. As consequence of the population increase,

Table 2 Carbon storages dry dipterocarp forest and mixed deciduous forest

low land villagers moved into forest land area and

Carbon Storages

Dry Dipterocarp Forest

Mixed Deciduous Forest

(tonCha ) 2009 2014 Change 2009 2014 Change
Stem 49.09 59.35 10.27 33.03 43.08 10.05
Branch 9.51 11.81 2.30 5.70 7.53 1.82
Leave 2.28 2.77 0.49 1.34 1.97 0.62
Root 7.74 8.94 1.20 4.30 5.32 1.02
Total 68.62 82.87 14.25 44.38 57.90 13.52

Table 3 Comparison of carbon storages in dry dipterocarp forest and mixed deciduous forest

Forest Carbon storage Ton C ha' Sources
Biomass Soil Total
DDF 82.87 - - This study
DDF 57.19 29.57 86.76 Xayawong et al., 2013
DDF 23.78 31.22 55.50 Wongin, 2011
DDF 19.83 54.56 74.39 Phonchaluen, 2009
DDF 59.08 67.99 127.07 Khamyong, 2009
DDF 47.56 65.80 113.36 Phanuthai et al., 2012
DDF - 66.11 - Seanchanthong, 2005
MDF 57.90 This Study
MDF 71.60 - - Petsri et al.,, 2007
MDF 81.49 39.88 121.37 Dlioksumpun et al., 2004
MDF 80.32 136.57 216.89 Khamyong, 2009
MDF 88.73 22391 312.64 Janmahasasatien et al., 2004
MDF 51.90 - - Kaewkron et al., 2011
Y 14 Oral presentation
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MDF - 136.36

Seanchanthong, 2005

(some references extracted from Xayawong et al., 2013)

occupied for settlement, establish fruit orchard,
and practiced slash and burn causing water
shortage and disturbed lowland water supply for
living downhill community next to the forest. At
that time, community lack of know how in proper
forest management and non- existence of rules
and regulations toward forest management were

believed responsible for water shortages.

4. The period of community forest
management

In 1992, the Rongbon village was divided into
several villages. This was the time when the
village leader started to realize the deforestation.
To convince villagers about the importance of
forest protection and conservation, a village
meeting was organized. In that meeting the
villagers decided in control illegal logging for sale
outside the village and to stop the land clearing of
forest land for agriculture farming. Any one
violating these rules would be fined and the
money would go to the village fund. Since then, a
process of consultation and negotiation has been
carried out by different parties. In practice,
remaining problems were solved though forest
restoration activities carried out in series. During
1993 - 2000 the community leader and villagers
started discussion among community members
and encouraged the villagers to pay respect to the
Pagoda is important spiritually to the village

located in the center of forest area. The

encroachers agreed to return the land back to the
village. The community agreed to establish
community forest and appointed Community
Forest Committee. Later on, regulations were
formed and villagers agreed to follow the
community forest rules. During 2000 - 2003,
villagers actively participated in forest restoration.
Forest fire protection was set up to control
burning activities and set up fire line to prevent
fire and patrolling over forest area. The capacities
of committee member and community leaders
have been occasionally strengthened through
study trips and learning development programs.
Major  responsibilities of committee include
formulation of community regulations,
coordination on forest conservation within and
outside the community. During 2003-2005,
succession restoration has been conducted.
Youths were trained properly to understand the
importance of community forest. They also learnt
how to continue forest conservation practices.
Youths from three nearby schools learnt the

lesson from Rongbon Community Forest and

transferred the experiences to their villages.

5. Forest management activities

Based on their long term experiences,
villagers have taken the concept of efficiency
economy and  strong  sustainable  forest
management. Leadership and active participation

of community members have been expanded.
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Forest management activities of Rongbon
community can be summarized as bellows:

Forest protection relevant actives have
been carried out, including forest patrol to control
illegal logging, prescribed burning control in farm
area, and the preparation of fire line for forest fire
protection. The communities have been carried
out a series of forest restoration activities. The
planting have been mostly done in the rainy
season, trees plantings are also conducted to
strengthen the role of villagers and youths in
forest restoration. Edible medicinal plants have

’

been planted to support peoples’ livelihood.
Economic plants were planted for education
purposes. With respect to water supply, the
community emphasized the importance of water
storing in the streams. People realized the
importance of improving riverine ecology. Villagers
who live nearby the stream have been
encouraged to consider the importance of social
benefits. It is expected that water quality is
improved and all year round water supply is
possible. Monitoring activities. this study on forest
and forest inventories, including sampling plot
establishment of forest ecosystem, are very
important for monitoring activities. Trees and
seedlings in the permanent sample plots can be
used for ecological study how plant communities
in different forest types changed overtime. Local
Institutional development activities -Institution
defined as organization, rules, agreement,
traditional beliefs, cultures and decided in forest

management goal as “forest healthy, increased

food sources, and water for sufficiency

agriculture”. In the past the community beliefs
that by respecting the spirit forest and making
offering to the spirits people in the community
will have good life. Later on, the formal forest
village committee was established consisting of 14
members (the chairman, vice chairman member,
treasurer and security). It was the first time in
Chiangrai that women were in charge of leadership
role. Every plans and activities were agreed from
the villagers such as participated in meeting and
discussion, shared the idea of forestry
management practices and make decision.
Responsible stakeholders. Not only community
forested committee that involve in the
management of the forests. There are also other
stakeholders involving in the activities. Networking
and collaborative development-These
participations allowed community development in
forest management system and exchanged
knowledge with the support and collaboration of
concerned  agencies.  Rongbon  Biodiversity
Education Center is also a good network for
learning of formal and non formal education on
forest resources conservation. Learning within and
outside the community- Such as seminar,
exchanges, and rotating. Since 2005, Rongbon
community forest was also form as Phan District
Community Forest Network. Roles on technology
transfer and awareness are considered to be of
hich  concern.  Community participation  and
development-Knowledge sharing and information
exchange regarding community forest

management, learning development though

seminars and forums on community forest

9 16
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management and relevant lesson  learnt,
participating in various training courses such as
forest fire management and control, facilitate
training the local students on  special
environmental education guide. Other activities-
More activities have been done such as
encouraging traditional community practices,
publicizing to and coordinating with neighboring
communities, promoting and  strengthening

community networks, facilitating skills

development to extend community lesson learnt,

and improving the community information center.

Conclusion

Rongbon community forest management
has started for 15 vyears ago the forest
management based on control of utilization,
forest fire protection, community strengthening
and also transfer lesson learn to youth. The result
shows that of dry dipterocarp forest has very high
density of S. siamensis and these forest has
control fire for very long time period, high
percentage of crown cover which would may
influence to new species succession and control
germinate of dipterocarp seeds, forest product
such as mushrooms for community consumption
including tree species composition and structural
of the forest. In mixed deciduous forest, the
density of stem is very low. mixed with bamboo
species, for future management of species
composition, structure and also carbon storage
could be considered for rehabilitation. The result
of study on tree species composition, structure
and carbon storages in  community forest
management as basic result of successful forest

management which combination of social benefit

and include forest ecosystem integrity has been

improved.
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nsAnulesiuvediasadredenuiiv uazdadviifinadonisiuiugausssund
vaslsiguduludnuiiuyuuniou usiiugnaianine Jamdauns

The Preliminary Study of Vegetation Structure and Factor Affecting of Natural
Regeneration of Tree in Tropical Dry Limestone Forest, Rong Kwang District,

Phrae Province

uviaulng 81w1uen 199 URYALIN wag aay Fuvuld
anunivununsUll unInendousdld-uns ldunseiiesh Ymiauns
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undnge: MIATeETTngusrasdileAnundnunzlassaiadauiia anuvannuanenseiiniug uasdadosidans
dusteiugmusssumAvedlifusulutnfuyuuniou viosdt sunedesning fwmiauns Tasnsnaulasiiesng
FaRsTUUULOU N9 10 1WA PIRLUIETIR uidanfeanmiiugy Sl 3 weu vdsnduhnisuad
wasgopaunn 10 Wwms x 10 was hnsiivdeyadnuiivuartadedanadon elssvidnuuslasadedsan

Hyuagmanuduiusvesnsaudenugausssusatuladedwinden

wundaruiindnfiugu aansawudliilu 4 fauges loun dpulmaundaly dnuussmpuey dapu
annin way deaumthan Tne dseutinaundaly fenduiinnuainuaegean Ao 3.52 uilivwaiuiinddauay
AImuLiutesiign Ao 10.79 MIaLAT/ABNUAT LAy 596.43 fu/ienuns amadu Tuvnisidseufiamiuns
vnafuinthdnunitan o 21.11 mM31auns/ienuad nazdsnuusmauyuiinuruiuvemylsnniian Ae
2,200 fu/renuns drudsauaaguuansaeenuilusedutiunans msddudseuiivnuuunsanuduvesiiade
windentuagfunuuusniuseninenumnuiusuesRuwasUsiuiulng uenantusmuindadedu
nenniiBnswasienisivuanisdudenugausssuyAvest deudulutnuniiuygu innndrdadedudinin lag
Hhdeiitdviwauniian fo Usinamasifivanansaduasedld way enusuuiuiu Teevdafivdnlajdaslss
Tufiuily fusinauasiosuasdamumuuiiuius uasdmui dmen Juniin uay ndaesn g ndfamsusie
ftugFevinniiulng Ao Wousiuiulnainntuarasnsndudeiugliftdu Satetududnuasfisnmedmsy
yinRugiluseivoniniiudu iamsfnuivdidnuarresdaufivdinfuyusazauansalunmsiuse
ftugmusssund gnimuslnsarmudsiuvestiadedanndeufisnmsiansi uihdaufimdtdarognielu
Qanfiuygugnifieniufio fduFemslivssiudunssimansamesdaufiviutiafoiundoumand luns
Asuitensdansifiuyusdeld

[

Adfiny: Uiy, nsdudeiuguesity, lassasiadsnuity

Abstract: This study aimed to clarify the forest structure and species composition of lime-
stone forest and the limiting factors on tree regeneration. Three belt plots with 10 m width
were established from the bottom to the summit of lime-stone mountain at Rong Kwang
District, Phare province. Sub plots of 10 x 10 m were divided and tree species and

environmental factors were collected in each sub plot.
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The results showed that 4 sub communities were classified, mixed deciduous forest,
sink hole, ridged mountain and cliff communities. High diversity was found in the mixed
deciduous forest (H/ = 3.52) but lowest basal area and density were also detected (10.79
m’ ha " and 596 individualha respectively). The highest in basal area and density were
found in of cliff and ridged sub community (21.11 mz.ha_l and 2,200 individual.ha_l,
respectively). The ordination analysis showed that the important factors to determine the
existing tree species were bulk density and rock outcrop. In addition, the physiological
factors, especially light intension and bulk density, had more influenced on tree
regeneration than biological factors. Low light intensity and bulk density were good support
to tree regeneration. In addition, High amount of rock outcrops provided the specific habitat
to Tam Yaow, Chan Pha and Kluai Pha which they growing well on its. This results also
showed that the forest structure and tree regeneration were controlled by the crucial
environmental factors, especially rock outcrops and light intensity. Thus, to manage the

lime-stone forest these crucial environmental factors should be concerned.

Keyword: Tropical Dry Limestone Forest, Regeneration, , Vegetation Structure
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wns  509A8N A drna1agiun daudiraundn  Tu
1,653.33,
1,300 way 772.73 fu/enuas auasu (15199 3)

WY AIANVTEINT T ANAYINNLLLY WU

nmsfnw Yadedmuenisiusienug e
sysumAvesgnifludsaudiviiuyu lnensm
auduiusseninsUiinandld  fulededanndey
A Arumnwily vneituiivings Wesdudiulng
Aendunin-  A9wesAn  (pH) AINERIN
syfuthmeie Usinauaiieldle (PAR) Avamunuiy

AU LA ANLAUARIRU (AN51971 4)

* H1-11
- ®H1-13

Hi-12

.H11E -
S2-15  eH1.09 S2-12|

P19 3 ANUELNTDLUN AU ORUGANUETTUYIATN
WangeaNeAUANNUIRiNYeNll  TunuiY)

a

#uyu gnefeinine Jaminuns

v & d. ATUNUIUY
419U WUNE199 Y .
(D; aIutaning)

1 Unaunanly 1,300.00

2 uewiuyy 2,260.00

3 RUW 772.73

4 angun 1,653.33

eS2-23 A
*$2.2¢ eciq7 PARC;_‘Q
2.22

®c118 e C3-14
o S2-14
c3-17
® c315
.

®S52-12

e C1-18

11-01
M3 o 313 -

M3-12
.

. U304
® 143.02% M3-01

M2-03 s
. JM3-08
* M3-07
® M3-10

w2-02 *M2-01
s u2.05 * M3.08

*M3-03

Awd 3 Msasudsauiivliunfiuyu Usenaume daudmaundalu (M) dauuwswmguau (H) dauaingi (S)

wag deruntinn (C) auuuinisanvauvesladowindeu loua ANuRuAY (SM) Anugenseaulivea (Elve)

wWoslduddiulna (R) Amnuvuiwuuiy (Bd) wag USunauuas (PAR) #e35 Cononical Corresponce Analysis (CCA)
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msen 4 Jadedrdanisdusenugausssuvfvesgniduinfiddsy Tudsaudnuiugu laun  anavuiwiungld )
neiuividnvemyliBa) Wesdudiulua R) Apnandunsadig vesiupH) AugansaulmeiaElve) Ui
e lala (PAR) AIAIMLMUILTINYDIAU (B) oy AINHTUTBIRA (SM)

depuiiy To D Ba R pH Elev PAR Bd SM
Unnaunanlu
Usu 2241 0.174*  74.258*
u -0.122%% -0.048%**
NzINAe 2.781%  -0.036***  -0.009*
N GHEN
FMe1y 0.115%% 7.817%%  (Q.112%%x ] 757**x 0.002%%*  _4.655%**  0,033%**
YURUN 3.900%*  1.525%%*% 8 193%*
WA
NAEEN -0.141% 0.043%* 0.007*  -5.081*  -0.022*
Fup 0.07* 0.031**  0.003*  -4.464*
nsludn 4.361%**
amqm
WAURY 0.272%%* -4.685%*
Fmdng®  -0.092% 0.951%%  -0.053*** -28.664%**  -0.047%**
Wﬂﬁl\‘i‘?}lﬂ’l']ﬂ

wagug ¥ = (P<0.05), ** = (P<0.01), ** = (P<0.001)

wuih Jedeiidusimunnisiudeiugmusssuea
vosdpufiwnnfiuyudnlngidulademenenin
Tnotladoiifinasnniign Ao USinmuas Anamuuiy
fiu Yadefifiaviswasosaan 1HuA Augeann
sefutmeia Yiinafiuleg e Junsa- devesiu
(pH) waz AuTuRsRU mudy dauladedy
Fnn Inaroudnedes Insauvuktuvemy Ll
SvswamnnIwavesiuintng (13l ) uas
dlefansannuiandlifidfyluuiazdnudes
Usmngradall 1) dsant wanndnly wuiiiagnlsid
Hudunuvesdsauimaundaly Tiun 99u v wae
wzinde Yaduddayiilusmmuaeruannsal uns

o 6 a

= ! A =] 1 % V.
AUABDNUIAIUTIIUYIN AB mmmaumawuaﬁlﬂﬁiu

v '
A =

a a v & A6 - a a
WUNG LUINULLEAIUDY LLazagﬂuwuwm NIDUILIULUY

W1 DUSINUAUINATRY LazdlANUTUNLULAY ABUTNG

a9 2) dnuusaguey wuvlagnliddudunures
deruusaauau taun dvend uay Yeenuny Jaded
Judmuusenuansalunsduseiuganusssuni
reutusutafedenisuadtulIiauin dwdady
auq danuuusiudeudiegaseninein  3) daaunth
w1 wudafiagnlindudunvesdinumtinu Taun

% 9 < v @ o oo
naen Jurn wag nstudn Jadendusim vun
ANNEIAtUNTAUR LS NS TINMATIADUTNS
wiudn Ao AesnisiasUiuiasnn Tuiuig dadnu
MNWUUYDIRUAN Uag USinaiulnadnuauin uay 4)
duangiv nuilagnldidudunvesdinuain
o1 lown waues Undng ¥ uaz waeswane U aded
Jusfmuaenuanansalunsduseiugausssum
a o w oA v L A a & '
VRutnusiutn Ao feansiuig danu {Wunse-ee
v 4 a o & S uvvag X A8 a4 o
ey viseAudan mdunse  AlaRluNuid ol

WU LAY AU Lag ANTUAUAT Tuvme?
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fywdadanunsonadafluyndeen egalsinuidiofinnsan
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AUINNINAIANDUS (115199 4)

a3Unan1sAnen

depufivnianiiugu viesdl S1nefesning dmin
uns ansaulslailu 4 daudes laun deanlwaundn
Tu dpuusaviquyy dpuangun uay dauviin lag
deaumaunanlu dadvianuvanvaegean de  3.52
wilivuaiuiividnuazmamuiutosiian fe  10.79
MITNUAT /LFNUAT 4ag 596.43  AU/FNLAT AIUAIRU
Tuvedy ﬁﬁdﬂmﬁwﬂwmﬁmmmﬁuﬁuﬂwﬁmmnﬁqm fio
21.11 a5 19095 /18nue3 warderuusmauguiing
vunuuresyliiinndian fie 2,200 du/ienund nsady
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WUTNNAUTEWNINANURUILUUTINVAULAZUTINY AulNE
usnantud i dededunenmilaninasienis
vuanTsausenugnusssuAvelidusulude
gy annnirdadesudinm netadefiilaviswasnniian
fie Usinauuasifiwanunsndanszsild uay avmmuiuy
fiu Tnewdinitdanlngifesals Auituil fvsinauasios
wagfinTumuuuAu uasSanun den Suniiin

wazndIen gnInAnTsauietugmeUTIMAuLHE
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2. nsduseiudmussIuvRvevialiludnen
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4. Mmsfnwszuuinaiuyululssndalnediog
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AaaInuaevaaIadiloudlulnfunds gnenuwisnfnianszanu
Liana Diversity in Dry Evergreen Forest of Kaeng Kra Chan National Park

Magnd anaUia Yete Wezlyvr Yezwed duiau U1sdng welne
gansau duuia aal I1edes waz yyds Aserauda
dinmideniseysnuinlduasiuginy nsugneuwiand daivwaziugieg

*Corresponding-author: Email: pladpala@gmail.com

undnge: nsfnweasanranevenn fadidoudsdutniuuds PNEUUMINIARAINTEAU FITANYT U Ailu
M5ANYIINUUANIBE1ILIR 40XA0 WP $191 9 Was AdUMIINMeIving gnemuuisALinsza i

.2 (wanugen ) Semhefiving gretuuiend uinszaui na.d (hunsie) WinaRlawnsi 3 (KM3) 8(KM8)
way 15 (KM15) (3 Replications) Usthanlawnsit 3, 8 uay 15 LAz usaeiui ldnaulanegannsunng 40X40
a5 e 119 $1uu 3 ulas (3 Treatments ) oA wuasi 1 (KM3-1, KM8-1 wag KM15-1) 1funvasitfisnuau
wnTadunnuay dn13dnnriad Mnseaulaufsanugalseanm 2 wns wile fupuiiiel 2553 was 2 (KM3-2,
KM8-2 ua KM15-2) Huuasiidrnunrtadinnuaglifinisdomiad  (fudasil 1 uay 2 Sdnuwazvomyld
AReiuLazeglnavsaRniiv) wUaadl 3 (KM3-3, KM8-3 uaz KM15-3) iundasiifulisssumnaiisisnunuantad oy
fogunndngdy fuulasdt 1 uas 2 TnediduiutoyarmlauazenugeestaldiBuduiifiiuaduingusnansd

swiuaugafivon 45 eufmstuly ez fadidoudiflvumduinguinasiissfunnugadiosen 2.0
wuRnstuly wagd Tumafudeyaseriadeungalniey 2556 - quamius 2557 wamsAnwilutina

Alansy 3, 8 wag 15 nun 1 adilondes uiu 23, 34 way 22 FUanuaIsu

¥
o

AdARY: 101TadilouTe AUNAINTIATY ENETUUVIYIRLASNTEAT

Abstract: Diversity of liana was investigated in Dry Evergreen Forest at KaengKrachan National Park,
Phetchaburi province. The 9 permanent plots in 40 x 40 m. size were establishedalongthe road direct to
Ban KrangRanger Unit at kilometer 3, 8 and 15. There are 3 plots in each kilometers: the first plot was Dry
Evergreen Forest which had cut liana in 2010. The second plot next to the first plot but no cutting liana.
The third plot was a natural forest with less of liana. Measurement of diameter and height of trees with
DBH >4.5 cm and liana with DBH >2.0 cm were carried out between November 2013 to February 2014.
The result shown that Liana species were found 23, 34 and 22 species at kilometer 3, 8 and 15

respectively.

Keywords: Liana, Diversity, KaengKra Chan National Park

umin Tassadruazesrusznevvat lulsemelng s
wfadiileuds (Liana %0 Woody vine) wndnngiiupnuvannuansvesiuliiiients
Bunidideldinilousuld wasnutuimeauneay Uszliudnaninvesiludiudieg  dusunisfin
fugulilutnsssund vossemdlng eludhAviu Aentuantadlulmesssmalne fnsdnwaiulal
UnAuuas Uniuganssad uazUifess n3ANYI wndn Wy msdnwienTadludueilug  (hun,
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2506) nafinweynaisuvedliionifouds a aond
WeFwIndouazuns1 ¥ (n15195, 2549) waznIANE
HansEVuYeIN sUnAguntiadedmukuulul
5ITUYIF GNEULMTIAUNNTEIU  (NTUENEU
WA dndUn wagiugity ,2554) dmsunisdne
adidl Iddendnureiiesannisanyvesnsy
9NIMURINA dnin wagiudii o 2553 Fadu
MsAnwsEeLdy 929 6 e dmsumsAnwasedl
WhunsAnwrnuvannvansvesanYadideuddy
wlasfetiansvesnsineding Sz
wannuangluszuudnaiiiiunsyuIuns sty
wagAUAINVIaNE YDA UG

gunIaluazisn1sAnen

1. danuiiAnen

gVEUURIYIALAINTEAIU Wuene T WA
mmgﬁqmluﬂismﬂ Inelpeililofivamun 2,915
aseilawns  Audldluojedludmriamesys
(2,478 m319ilawns ) wazideuseluiwneiiu
FaiausziuAiius anmituila  evtiludugin
afududou fanugenssduthmeiaiunans
Usgan 300 - 1,500 s d@n n)iiennid Usunm
hilundeusvnn 2,000 fadiuns gaumnilinde
Uszanal 28 asraalfiua noudaseninasieu gaiay
- NOWAAY UAY  goRusEMIIGAeuUdguIeY -
fueneu anmn Tnevludwlnaidutifuuds
sesaafulndalunay uay U1auq léu daviu
swugaFani WULmW%uLLaziuﬁﬁw thAusedusdmy
Lawwwuaammqﬂqmwhﬁ?u waz Yfieds Feluitui
nldiiu 3 m39ilawns (Reanium, 2550)

2.nsudaya
TYuwlasiioganaidevesnsugnenuy
Wi dndUn wagsiusivlunisfinuina nsgnuves
nsuneguianiadegnauwiulutisssua lu
NYURNARAINTEAU U WA, 2553 (NTUaNeU
WA dndUn waziuginy , 2554) Feflnsnautas
Meg19015un 115 (40 x 40 1ums) Fuu 9
WUaIn AU 1NTERTING anenuuienAuns
n5EWA Ma .2 (wnanueen ismiefiving genu
Wi wianszaui n9.4 [(unire) Uimdlawns
71 3 (KM3) ,8(KM8) uaz 15(KM15) (3 Replications)

waz usaviud TdnauUasiiognsan 5w 40X40
WAs vse 1 19 91 3 wuas (3 Treatments ) 593
§ruwiavue 9 wuas fail

- ulaafl 1 (KM3-1, KM8-1 wae KM15-1) 1uuvasil
I dadunnuas dnsdanriad anseaulau
fanugaussana 2 wes indleufudled 2553

- uwUaadl 2 (KM3-2, KM8-2 uay KM15-2) ifuuasi
S tadunuarlifinnsdmaniad (a1
way 2 Sdnwagvemylindeiuuazeglnduse
fnnu)

- uasfl 3 (KM3-3, KM8-3 way KM15-3) 1uudasii
Wutsssunadiilinawaniadies feguinailndy
fuudasdi 1 ua 2

3. ANPAIZNITIALUIUAIRIDE19179

dlermusituiinudauds luwlasshed
amsvun 115 azuvseenidunlasgesvuin 10X10
wes dmsuiufeyalidlvg lnsudadu 16 wiasdes
vsauuadu 4 wod (Row, R) way 4 @aus (Column,
O lesuuwdasis 16 wasesaztnudniiu
wiandwIwIn 3 YU 8719 1 e wiounullavyaman
YPUINAMNYIUTZU 25 LURLIAT 11 AOURIURA
Aulazfn Tagudn suaIuavanun MNNTNe
wladgasuun 4X4 Luns NYULUAIRINUEI ML
wuludauudasiuuu (R1, C1), (R2, C2), (R3,C3)
way (R4, CA) swdwau 4 wlas dwmsuiiudeya
Ta wag vin1s 19ulasinedsuun 1X1 wns
pgrafuszuu (Systematic) dwIu 8 ulasdmsu
iudayandlil

4.maiudoyaldlng
ﬁﬂﬂwﬁmmmLﬁumquéﬂmqﬁixﬁuam‘%a
1.30 Wwms5 (Diameter at Breast Height, DBH) way
Pwgs (Height, HY vessulsimnsiuiiegluuiag
Fegnannsaiinauuddnadulunsdsuldis
Snvaiz 2-3 WilinsuenuIswng 1 wes aviied
\Hu 2-3 fuuazta DBH nndunieutiasmnemel
Foraudnlunsdlvenarfadviinsiae - Wiz DBH
sniuaugeiilianunsaaldianiagifunsiunn
panlu 2-3 walavusavuauendasyaniulaeiu
deatusuldlngduldldedndu 2-3 dusagins
% DBH yndudmlunsaifidusuieuasinindos
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Juaaiisumis DBH S1urumansadsliiod wHus
Wewazyhnisiaamy  DBH afwsnitoaninan
fusuiariliianantadiiiutoyalunduiasn
ewigdufifvuin DBH daud 20 Leufwasiuly
wieurafutoyasulifidutumeouasdulifduuou
Tagvinsinvune DBH dulsnsuinylunsdldisuls
vionTadiillaudueglunasusdums DBH Loy
sonuanwlasazlidvinisifiuvteyadiulunsdlausiu
sguanuUatus  DBH  sgneluwdasazyhnsiiu
Foyasuiusulinnduiiiudeyaasrhnmsduunyie
ftugnfeuisiniveiogiifontsziunazmadsey
Stlusumdsiifudeyaniuin dumisitn x-v
vasilimnduuTnaiumisiiennd

1 < v
4. YIWIAMNIINUVDYA

Igdnfufudeyaves Wilveg sewiadeou
WAL 2556 — NUATNUS 2557

¥

5. AATILVoUA

v

4 a L4

29AUSZNOUVRIVTLANUS  IASITYAIY AN

q

ANudAresiniug  (Important  Value, IV)

o w ¢

dmsuldlnghaseiann nasauveIAInLR&UImG

a0

AMUPUUUTUNNS  LaL ANUAUTUNNS Taazdan

¢

IV 5930911190300 @195UANUNAINNANLYDITLANUT

3

Tuwlasiiagramsneilaglda sutanumainviany

299 Shannon-WienerDiversity Index (H”)

R
H = - ZP:‘ In p;
i=1

Famsnseiesdusznouresiiaius uay 1Ay
nanvaty  vewllaiug  Awien e lusunsy
ECOPACK  (diin3demseusneinlduaviugiy |
2551)

ASAMUNTINNWANENS  Voua1Iadiile
wdanarlddudu Swunannmlede Yonss  adldluua
Usznalng du alfdund adusdludfiadiy v .

2557 (drdnsuvenssalyd drinddenisensnuiug
i, 2557)

NawazIsal

1. asAUsznaUvasrianugluuUailaeng
MsAnw asAUsEnauvewiaiug Tulua
fhog39  wlas 1ddnw iuliuasinnted ituog
iy Fausiazuvasiesduszneuvesiioiuguas
A Inrangvesviiniuglagld Shannon-Wiener
Index (H’) MEaztBeamunITad 1 U3 KM15 &
sualhduiuiinfior fadunequuunuvutios
wui wasthsssued  (wlasil 3) wazuvadldd o
i1¥ad (wlasil 2) T wouwiaonTadlndifsetu
duuasdiainniadidled 2553 (Wasil 1) TS
viatooninfeu 50 % dwuviaiuduenaniadi
WU KM 15 wushwuiiovan 22 wia
Ui kM8 Ssfwusliduiiuiinfionfadunag o
vutuunas nududashisioniag (wasd 5)
fdnuiinveaniadinniian wazulashsssuwia
(waadl 6) Tamnnniuvasdioinniad  (wasil 4)
dsuriaiusvonantadinuiomauion KM 8
wuswimae 34 ofln dmution KM3 B
fvualiduiuiftion adunaqumuiuiumin

A5197 1 aaAUsznoUTlaNugwasAIAIY
nanraevelaiug (H) yosuUasil 1-3 Ui
Alawns?l 15 (KM15) wdasdl 4-6 Alawnsd 8 (KM8)
wazudasd 7-9 Alawnsi 3 (KM3)

Plot  Location H' Species

Total Tree Liana

1 KM15-1 4.3552 43 34 9
2 KM15-2 4.0193 43 26 17
3 KM15-3 4.3075 49 31 18
4 KM8-4 4.4958 49 35 14
5 KM8-5 51848 70 a3 27
6 KM8-6 3.6874 32 15 17
7 KM3-7 3.8050 45 37 8
8 KM3-8 3.8936 57 40 17

9 KM3-9 37211 34 21 13

wuhulasliddneniad (wash 8) dd1uiuviinves
Wiaduniign sosaekUaslnessud (Wasd 9)
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uazwlasiainndad (wasil 7) dwmsuviaiugues
enTaginuiamauinn KM 3wusiuiuionn 23
win ndeyaria 3 vinamuTuUasHIuNSAn
infadinudeeiidaurinveuniad desian diw
wasidnlaifaantaduiiom KM axfldnnuviaves
onfaduniign enaduidonnniduiiuiifogiad,
vhe FeilvRufinuan Rtz iunsiaiyiule
vounadvateviia

2. auvanvatgadadiilondlunlasiiegng

NN AATIE R IV vesvdiaiuginy Tu
uUAsoEnaiamLn 9 wUas nuTUFan KM15 ulas
7l 1-3 wuiudasil 1 wilaiusiislen v galuddud
1-10 Usingaunsnsi 2 Faduliieu (Tree) 9 wiin
uazindad 1 vdia leun nszgnnu uuasil 2 winiug
fifle v geludduil 1-10 Usingaumsnedt 3 Tag
Juldidiu 7 9fin uaziondad 3 wfialdun nszgnnu
MR WaruNTy dmuuasil 3 vlasugia
A Iv qﬂué’ﬁuﬁ 1-10 Usingeueswi 4 Fadu
1 8 wfia uazion¥ad 2 vfa léun ndwnden
uavazuniad U KM8 uwlasil 4- 6 wudiudasdl
4 wleusdisien v galududl 1-10 Usingaw
M9 5 Fadulsiiu (Tree) 7 viln uazianiad 3
viin Idun indeydu asua uazeiiuwede drmudaai
5 aleniugiiien v galudiduil 1410 Usingana
M9 6 Faduliiu (Tree) 5 viln uaziantad 5
¥iln Ifun avuntad ufhiine wdeseu iiuade
uazuznATe dmiuuuasil 6 viaiusisien v galu
&duil 1410 Uringauesiedl 7 Saduliliu
(Tree) 5 wila wazioniad 5 ¥l loun LAseseu
funadndy avuntad duiteuns uazvunaniesln
U3aes KM3 wiasil 7-9 wudnuvasit 7 uleniugid
A IV galudiduil 1-10 Usingamensnedt 8 dadu
1516y (Tree) 9 wlla wazia1iad 1 viia louA nszgnnu
wlasit 8 sflaugiiden v geluddui 1-10 Usng
mus1eil 9 Faduliiu (Tree) 7 via uazinnads
wiia oA widanne nsegnnu wags1auas ulasdl 9
yilawugislen Iv gdudiud 1-10 Usingmunisng
710 Faduliiu (Tree) 6 viin uaziantad 4 via
HuA T19un9 uidinng duiowns uaesunadedu

A19199 2 A1 IV d@duit 1 - 10 vesiugliudai 1

No. Species Habit RD RDo  RF \%

%) %) (%) (%)

1 Yosuuu T 1566 14.18 6.92 36.76
2 wuoun T 1285 1448 4.62 31.95
3 vanen T 522 17.09 4.62 2693
4 nany T 1084 370 10.77 2531
5 aglulug) T 402 1151 462 20.15
6 A0 T 803 358 692 1853
7 dewth T 562 207 769 1538
8 nIzluINGan T 3.61 455 538 1354

9 ipsens¥QINU C 562 076 4.62 11.00

10 3l T 361 250 4.62 10.73

nuBWe : RD (Relative Density), RDo (Relative
Dominance), RF (Relative Frequency), IV

(Important Value), T (Tree), C (Climber)

M19197 3 A1 IV d@euil 1 - 10 vesiuglinuai 2

No. Species Habit RD RDo  RF \%

%) %) %) (%)

1 nsggnnu c  27.89 801 10.00 45.90
2 UpunuIL T 12.06 14.37 7.33 33.76
3 ALUAUN T 1.51 2244 333 27.28

4 YNTLSA

C 1156 220 7.33 21.09
5 a8l T 4.02 11.01 467 19.70
6 WAAENIN C 6.78 246 4.00 13.24
7 WNM T 226 498 400 11.24
8  duih C 0.75 813 200 1088
9  ASTWUINGN T 276 253 533 10.62
10 AUy C 3.02 153 467 9.22
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M19199 4 A1 IV §uR 1 - 10 vesiugliinuasn 3 M99 6 A1 IV Uil 1 - 10 veaiugliinlasi 5

No.  Species ~ Habit RD RDo RF IV No. Species  Habit RD RDo FRF IV

%) (%) (%) (%) (%) (%) (%) (%)
1 F0snunu T 2756 9.26 6881 2294 1 desvuny T 783 732 492 2007
2 duviey C 212 802 1604 535 5 avuntad C 957 158 615 17.30
3 aleth T 881 370 1593 531 3 qoglulug T 478 818 369 16.65
4 &nala T 911 432 1591 530 4 umaua C 804 202 492 1498
5 Ao S 218 6.17 1239 4.13 5 aude T 304 558 4.10 1272
6 ALEn T 1.40 494 1224 4.08 6 A3p08U C 587 115 4.10 11.12
7 @um T 861 123 1046 3.49 7 Adund T 022 940 041 10.03
8 Lean T 634 185 912 304 8 wiuede C 435 057 451 943
9 @ T 467 247 838 279 9 AN T 152 495 246 893
10 @zuniad C 022 370 7.65 255 10 2gN AT C 457 1.02 328 887

P o o o o o o A998 7 A1 IV §uit 1 — 10 vesuslsiulasd 6
M990 5 A1 IV §6uil 1 - 10 vesiuglilnuasd 4 0 :

No. Species Habit RD RDo  RF \%

No. Species Habit RD RDo  RF W% %) (%) (%) (%)

%) (%) (%) (%)

1 fesmuu T 256 57.55 1060 93.7
L tesmu T 219 3012 1006 6211 2 \pRooou C 187 325 10.60 3258
2 ipTeniu C 93 063 629 16.22 5 8l T oo 589 728 2339
3 veulnans T 266 97 377 1613 4 AszuIndn T 535 763 795 2093
4 nide T 399 447 503 1349 5 duwadedu  C 681 278 728 1687
5 vilou T 365 47 503 1338 6 avuniad C 633 088 662 13.83
6 awua C 831 061 44 1332 7 azad T 122 699 331 1152
7 vihunde c 59 218 503 1319 8 duilewns C 389 044 596 10.29
8 8l T 432 117 503 1052 9 Sumineu ST 146 389 331 866
9 s T 066 783 126 3.75 10 madedld  Scans 195 006 397 598
10 Juuan T 0.66 7.45 126 9.37

WUIWUA : ST (Shrub Tree), ScanC (Scandent
Climber)
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A519# 8 AN IV dduTl 1 - 10 vesuslsiudasi 7 A519# 10 A IV @il 1 - 10 vesiuslsiudasd 9
No.  Species Habit RD RDo  RF % No.  Species Habit RD RDo RF Y

(%) (%) (%) (%) (%) (%) (%) (%)
1 nszgnnu C 3320 1292 10.19 5631 1 Yegvuny T 337 4354 10.13 87.33
2 o T 17.62 13.19 741 3822 2 Juminey ST 581 285 696 4127
3 @anluidn T 123 3387 185 36.95 3 nsEluIngn T 872 846 886 26.04
4 yaneln T 8.61 12.03 12.04 32.68 4 3o T 726 224 759 17.09
5 Juua T 492 409 648 1549 5 9UAY C 581 213 759 1553
6 W9 T 246 184 463 893 6 WiENIN C 557 108 633 1298
7 aleth T 246 212 370 828 7 UWMm T 436 244 57 125
8 mde T 205 328 185 7.18 8 tauilouns C 484 035 316 835
9 nswuINgn T 205 125 370 7.00 9 funadedu  C 291 03 506 827
10 ugvn ST 164 066 370 600 10 G T 218 065 506 7.89

WNBLA : ST (Shrub Tree), ScanC (Scandent
Climber)

M19°99 9 A1 IV @6UR 1 - 10 vesiuglilnuasi 8

No Species Habit RD RDo RF I\

(%) (%) (%) (%)

1 whdung 36.8 1137 9.2 57.41

2 angn 7.47 26.88

- 4 0
o
o N
o
—_
R
il
()]

3 NSTWUINGAN 6.8 8.48 7.47 2275

4 nszgnnu C 11 247 517 186
5 pnndnwnn T 11 95 23 129
6 dla T 417 336 46 1213
7 aude T 197 598 402 11.97
8 g ST 197 695 23 1122
9 wavieslny ST 132 557 345 1034
10 519UA9 C 329 089 575 993
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ayunansAnen

INMIANY BIAUTENBUVBIYLANUgNYlY
washegaamsdadulduudsifiniagunagu
suututiosUunaN wazann Sunuiun 9 ulas
wuhdudasilidmontadessl  mnuvannvaieves
wilpiugannninudasitfiainniad dauuvas
sysuvAvzdnuvanvateveua TadlindiAe i
dmdurianfadinuluutnuifinnfadunagu
nwuuIuNaEiduINeiavetaiaduinnid
Uinafiiiarfadunaqumuuiutiesuazannduie g
wasiegsegindvie dsanmituiionadutiaded
vlafadiirnuvainvia dsdndudesdinsfing
adowndeuiiinaronsasyiulnvenariadusias
wipsoly

AnRANIsNUTZNA
MATpildudunilwedlassn vy

v

nanseNuveuniadiilondss anatnsdsauiivinfu

£%

WAs ‘LuﬁuﬁqwmmmmaLm'qmzmu fadu Ao
Unideisveveunmunsugne uuiend dnivl way
fugvfiatiuayuIuUszana uazveunmiimii
aveuieAnninsEY  uasdmthilgneny
wismnAnAanszay enneanuazaaniunsiiy
oy warveunuanayinl Aiesuunslinue

q 9

w1iad
LONEN501999

nun WaAndy. 2546. dadingrvaaariadluulas
Anwrnnurainuaten1sdanmuedsla
aneuuisIRvg . InentinusnulUndie
UUANING0Y UNINBNaUNAAG. 87 U.

nsngneTueYA & AU wasiugiy . 2554

N3ANEINANTENUVRINISUNAGUIAN TadaEn
MUUUTUUIETTUYIR QNETUUKIYIAUAS
nsEau . diniduniseysneiliiuagiudiiy
NINYNEULIVIA 93U waziusiy
NIANNAI.

foen1uan Yenuge . 2550. wssadlilugneumayid
WAeN 52U . ANINENYTULUINF NTURNEIU
WA dndUn uaziiugity, ngawne 208 u.

13193 dugaiiu . 2549. aqnsu%mwaa‘lﬁl,ml,ﬁa
wie o sanBdeReuondonazunsne
eEnuSUTY I WINeduInenTANEnNs |
AFUNNA. 389 U,

drtinauvenssaldl dind Jeniseusnddnliuay
wugiy. 2557, JawssalliuvisUszmalne 1
afimviumd atuudludiandu w Al 2557.
driinauvenssalyl dnindduniseysneily
WAEUGIY, NINEVEIUUIR iUl uaewiug
fly nsEnTImIneInssTIITALaAuaden
TN, 828 U,

v A

drlinidenmseusnyinlduaziugie . 2551, gllanis

9 v
a ¥

Ansziitugrumeduinaine il feyn
Tsunsu ECOPACK  Tulasanismseysng

NUFNITUAMSTINVIRVRINUG LI . d11inTde
nsaysnutlduasiugie , nsugneuuii
dndvuaziiugiiy
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"\ T-FERN

' ' ' '
] ' U ' =1 A ¥ a A L3
a A4 Y oa = I3
ANFNNIANUINT 1 VDD ULALTONNYAIAATVD AITNANARUINT 2 YOVDINUUAZTINANYAAAIVDI
' ' '
' ' ' YA Y oaAa 1 o v A a
o eda i o v A - "L
W Tagnilan IV aneuit 1-10 Tukdasi 1 -9 figudugen IV a1ui 1-10 Tuwlash 1 -9
No.  Species Botanical Name Family
1 nsggnnu Hymenopyramis brachiata Wall. ex Griff. Lamiaceae No. Species Botanical Name Family
2 ﬁmwuﬁm'ﬁu Lasianthus biflorus (Blume) M. G. Gangop. & Chakrab.  Rubiaceae 1 nszanan Hydnocarpus cyanea Triboun Gesneriaceae
3 uffne  Perolobium s Fabaceae 2 Juth Diospyros glandulosa Lace Ebenaceae
& 3 nay Mitrephora keithii  Ridl. Annonaceae
4 UHUATD Combretum  sp. Combretaceae rep R
P 4 nouvy Picrasma javanica Blume Simaroubaceae
5 ATyl Argyreria obtecta (Choisy) C.B. Clarke Convolvulaceae
. 5 doui Streblus taxoides (B. Heyne ex Roth) Kurz Moraceae
6 1A000U Congea tomentosa Roxb. Lamiaceae
Lo 6 voslulve Streblus macrophyllus Blume Moraceae
7 wauvaes  Nyctanthes aculeata Craib Oleaceae
7 deuwuiy Streblus illicifolius (S. Vidal) Corner Moraceae
8 wznwAse  Bridelia sp. Phyllanthaceae P
8  Unupuln Zollingeria dongnaiensis Pierre Sapindaceae
9 UMY Ventilago denticulata Willd. Rhamnaceae .
9 1M Tarenna collinsae Craib Rubiaceae
10 duilouns isqualis conferta (Jack) Exell Combretaceae o
Quisquatt v Uacld 10 Auen Mallotus philippensis (Lam.) Mall. Arg Euphorbiaceae
o o
11 asuniag Combretum punctatum Blume Combretaceae 11 Jumivey Tarenna fragrans (Blume) Koord. & Valeton Rubiaceae
12 dxua Broussonetia. kurzii - (Hook. f.) Corner Moraceae 12 powih Sumbaviopsis albicans (Blume) J. J. Sm. Euphobiaceae
14 *Au’uﬁ?mm Caesalpinia cucullata Roxb. Fabaceae 13 mﬂéﬂ Garuga pinnata Roxb. Burseraceae
14 pzwunun Lagerstroemia floribunda Jack var. floribunda Lythraceae
15 ade Aphanamixis polystachya (Wall.) R. Parker Meliaceae
16 vaiein Celtis philippensis Blanco Cannabaceae
17w Diospyros venosa Wall. Ex A. DC. Ebenaceae
18 Yuun Albizia lucidior (Steud.) I. C. Nielsen Fabaceae
19 Caesalpinia sappan L. Fabaceae
20 WAUAY Diospyros bejaudii Lecomte Ebenaceae
21 wwa:ﬂ.wu Rothmannia thailandica Tirveng. Rubiaceae
22 wgman Lepisanthes rubiginosa (Roxb.) Leenh Sapindaceae
23 wn Artocarpus lacucha Roxb. Ex Buch.-Ham Moraceae
24 @ Microcos paniculata L. Malvaceae
25 glou Monoon viride (Craib) B. Xue & R. M. K. Saunders Annonaceae
26 dloth Paranephelium xestophyllum Mig. Sapindaceae
27 dumd Tetrameles nudiflora R. Br. Tetramelaceae
28 dnid Premna tomentosa Willd. Lamiaceae
29 @anluidn Lagerstroemia villosa Wall. Ex Kurz Lythraceae
30 wunieald Capparis  sp. Capparaceae
31 mnnidnvanntdes Vitex gamosepala Griff. Lamiaceae
32 weulnan Harpullia arborea (Blanco) Radlk. Sapindaceae
33 @ Lagerstroemia loudonii Teijsm. & Binn. Lythraceae

e —
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JUBUUTRIAURNIZEULAZANMMEINYa IRy Tul sTnalng
Patterns of Plant Endemism and Rarity in Thailand

23096 UINTIFEY
drtinauvenssalll nsugveuuiand dn iUt uasiudity nganne
*Corresponding-author: Email: voradol@dnp.go.th

undnga: wesmnumivesssmdlnedallndifssiusmmiioutiu fesainusewm dlnediegluammgny
nlifnans 3 e e lwangnuienans Indo-Burmese lwaNaNuANA1EA3S Indo-Chinese waziwnngnuniiaans
Malesian Useanaudn 4,157 afia laaiunisAnewdinieldlasanis Flora of Thailand Aady 41% vaeiiwd
viedudesluusemelne Taetaqiuldtinsddunsfinwegisserdedumisnuiiieides 1wy vewssalsf nsu
oNIMULRINA dnith waziudity Anismusndegiannndt 250,000 feghauariifiogned uLuuUszaa
255 fhet Feeseumqudufimannnd  80% - vesfieivieddesiinulusumdlne  sauiiesdnisanu
wnuenans an1tunsinwidneg  uenaniiiinisdisameghaameiuiiiddinstunuiveialmiegn
ooy FadleUszunaunisiaglitu s nau thallophytes and bryophytes wuiUssinalneiingsamngnuya
Uszanas 303 29d 1,363 @na waz 12,050 win (Forest Herbarium, 2014) uusweeonduilukazngulnaldsaiiu
Fu 658 wila 910 132 dna 34 29 TaefinsAinviiousosuan fwudados dwau 25 ala 90 7 ana
6 197 BsfinsFnwuds fvfieenUszanas 9,551 wlle 200 1,224 @na 263 29 law 2,136 wila 390 705 ana
109 29 wmmiﬁﬂmummmammmsﬂﬂm"l,fﬂmmimwwaﬂuvvﬁquﬂwmlm (Flora of Thailand) udtu
$1u 12 ga madudlefa e 2020 avamnsaiaiafulassnsidlusresusn efiwdwnundt 12,000 viadd
wssaufivfiuiien (endemic) 757 wila fivmnen 801 wila uaslufivmenniewglulsemalng 42 via Tnewulu
syUuinAan 7 seuuing

[ a

ANENARY: WlanIzdu Werean 5ULLUU'7J@QWJ’]3JLQ‘W’1UQU

Abstrat: Flora of Thailand similar neighbour country because floristic region 3 region Indo-Burmese, Indo-
Chinese and Malesian, estimated 4,157 species already done under Flora of Thailand project 42% of
vascular plants in Thailand. At present, the project still study continue by many Institutes such as Bangkok
Herbarium (BKF) remains 250,000 specimens including 255 type speciemens that cover 85% of flora of
Thailand. Therefore new species and new records have been founded and published, Thailand have a
plant 303 families 1363 genera and 12,050 species (Forest Herbarium, 2014) fern and fern allies 658
species, 132 genera and 34 families have been done. Gymnosprems 25 species, 7 genera and 6 families.
And flowering plant founded 9,551 species 1,224 genera 263 families but 2,136 species already published
in 12 series. In 2020, the project will be finished in first phase. In this number founded endemic species

757 species and rare species 801 species 42 species rare only Thailand. It’s found in 7 major ecosystems.

Key words: endemic species, rare species, pattern of plant endemism

unin

fuduemiefivaneiu (endemic fuiflnnszaensgiimanidouiisditn ey
plants) Ao Fvwdnfinuduiasunsiugmusssumni wuiihuReruuiuiifddnumesifamessuuiina
Tuunangiimansiuslaaniaedian uazidu WU UUNE B8Rl MTNRNYRIINTAUYY Uagng

————————————————————————————————————————————
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Justu duieginanilanmirdnvesduindounie
flanmfuihonamanzd (microclimate) v
Fenvaslevanssianuiuenzuuninfiuyuie
Aufldansananniiugy 1wy e (Acer
chiangdaoense Santisuk) WUUSLAUEUYUADY
naupaTesnn Audeuiinga (Afeekia mahidolae
B.L.Burtt & Chermsir.) ¥39n1yagln13 (Santisukia
pagetii (Craib) Brummitt) WuUNNAIAAETUANTBY
Usewelne (Judu dwiiennenn (rare plants) fs
fyyanfusnnsauiadn 1 lisgluaniuamlng

v

QzanIud (endangered) watlaadesiaziduiion

U v q

Indargayiugld Avmennidufivinsuinau

a

Usgnsiiflognuunaseneg wazdnlnglanuiu
toulofieuiuiivaiindug Avdufeiusnglu
niladenssungnuiAvesUsemelng  (flora  of
Thailand) d@aulngifufivmenn snviu fediuden
wiedhifviafidsuulssnnstumsiuga
5I5UVRBYUINUNY LU fauuutng (Afeekia
sericea  Craib) ngyalin3 (Santisukia  pagetii
(Craib) Brummitt) wagesihy (Bauhinia  winitii
Craib) \fudu Juduiviuieivesusemealne sl
ogluanunmdivnmenn ilesonlududidany
sysumAsusitaty fwaudumnuduihiiuil fi
fuisrnnsiaesegluanunmiitmeinanieu
wisipaniifunluveneiugugnidunisd Jsidnegly
anuAwieIn feitdrsan

wudaaunmduimnennlutlagiu e1all
wnliufiegnszaneiugesnanisensiuldluowan
vidofiwifwnnszaeiugnitendutiogiu e19ae
Wasuanunmduiivmendeluldiguiu fvwde
wiloadufivmennluriodiunis us Bnviesdunil
anatinisnszaieiugegieniiwnefiluld  dau
Ussrnstuonnasiithfoanauvioriliisiuay
Usgrnsanas dednvasvesiivduieddningie
Nigaunduiivmenaie waivwneinenalale
Dufivdudien ilewinnsnszaevessvn st
wAund sUuUUTesaIanzAuIadunmsnng
yoafiiduiusiulededunden uavdnuuzues
naufieiuge

gunsnluazisn1sAnen

anuiidnu vewssallsl nsugneIULieYA
daituasiugiy 38msfinwn asieaeuan
srudeyanssadldluvenssaldl  nsugveuwviend
dnituasiugiio waztenanseneniiieddes

NanazIansal

wssauiwduiien (endemic) 757 wiin
o1n 801 wianaziduivmennamiyludsznelne
a29fin  uvsldmunguitnld foil 1) iy
(Pteridophytes) #d1uau 19 vdia Tu 11 296 Tuily
Aueaavue

M99 1 UIUVDINVRNIEDUTLUNANUUTLLNNVDIFIAUNY

Usznndanuny Fruufivianiziu (viia)

FinufiwtrAunds uavthAuty (Evergreen forest) 260
dapuivuuiuyu (Limestone outcrop) 239
depuivUrnuie (Montane forest) 193
dspuwUmanlu(Deciduous forest) 35
danuivusanane)1 (Savannah) 15
svuuilineth3n (Fresh water swamp forest and River bank) 13
damuigUIng (Peat swamp forest) 2

374 757

2) wdndes (Gymnospermae) fluau 16
wila Tu 4 29 Hudenen fdwau 2 vieidu
fundswonisindgayiug  (vulnerable plant)

Taun ﬁ‘lﬂuaqa Cycas @aCycas pectinata Griff.
wayCycas  Siamensis ~ Mig.  3) Wylaen
(Angiospermae) wusleidu fivludeaien

Oral presentation
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(Monocotyledon) fid1uau 417 ada Tu 19 296
Duiiwdudien 211 4fn Juitwmen 174 «ia
waztlufimmenlulsemdlng 6 via ﬁ“ﬁlmﬁym@:
(Dicotyledon) §1uau 924 wila Tu 96 19d (Juiiy
Auden 527 9da Tnedlosuunfimaniziumy
sruuilnanuin szuuinefiifivemsiusiuau 7

Faaufiy fenseil 1 Tnenssiuunmudnuay
Fapudwnudn TulseimalnedsauisUrfuiasiay
UrAvfuisnnuvesitvaniziu wasfivnenain
fign Sy 260 viln sesasniudsnuiivuui
My S 239 wile uavdspuigdnfuin
31U 193 FHANUAIAY

A5199 2 WSsuiguduusiainuusaUfiu wae wazlfudu wazdnuiusdedidufivaniziu Tuied

AR uesUIAuLaY wazUAUTY

296 uusianny | Iuruviannuludifu Furursianduiuanizau
2 v woa & Wa yoa &
NINUA wag wazuinuru Tuthfiunds wazUnfudu
Euphobiaceae 425 235 11
Magnoliaceae 28 6 2

dlofinnsan wWisuiiou fimanizduiiny
WEathAuuds wastdutul  uuneed wuddl
Fndu snudesdlodlurusuuiinuis
Usewe (mn519dt 2) uslunsnwastiisiuau
yesitmamsduiarAunds uay Unduduinsiuiy
dosnndoyaiisryusedslildideyassydaau
Nuthavseianle vl Fanu Srunuvesdie

wngduiidununniian eSsuiisuiudany
fiadue wivnnasnsauenvaasanmUdInNNY
aesUssianiiasiut deufiuuiuuosd
Sruauniian szdnuvazyednufivuui
Auuildnuaziians wazwuiiiviamsiuvany
YHANWANIINTEAERUTUAUS NULTEIUTURE?
waziduiuiiugliFunuy (type locality)

M13197 3 Wisuisuriininuusnaiuuivsiiainuviavunvesivunsedlulseinalng

29 Srurudafinutionnn Swauviafinuuiasuiivgy (%)
Begoniaceae 50 18 (36%)
Cycadaceae 12 6 (50%)
Avristolochiaceae 20 13 (65%)
Gesneriaceae 144 46 (31%)
Dracaenaceae 15 5(33%)

dlofiansandndruvesiivuiansdszning

Srunufinuludszna fuswausiafinuudnane
fugunuiddndiuiioudiegs (el 3) uag
L‘fIIE)LU%EJUIUUWQﬁqaﬂl‘WUﬁENWuUi’mQIUL‘mﬁuU“u
wuindaiwdlueniuyudndngaziduiy

wzdy wariinmsnszaereudisdtaunssiany
Wowtadiens  (ansieil 4) Wu Siridhornia
monophylla (Collett & Hemsl.) H.A. Pederson

& Suksathan WULRWIZLNEIADYIIYNALAILAED
vonaniludinuiieiiundadussuuiinuside
Uhawenngadsdidnuasiidnafians 1wy
Aty gamgd Inenuindndauvessiiniinglu
Vvt Srunuediefiiduiimanzauludinu
whildndudilaiinntn (5199 5)
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M990 4 Ayunanannuusnanniulululszmealne

ana/ed Swousdafisnee | Swousdaiuiivawzauusnuwiiugu
WUUIIMRUYU U Swruviaiinuiies
WAL
Argostemma/Rubiaceae 5 4 1
Begonia/Begoniaceae 18 18 4
Somrania/Gesneriaceae 3 2
Lagerstroemia/Lythraceae 8 1 1
Impatiens/ Balsaminaceae 17 10 5
Paraboea/Gesneriaceae 72 70 6
Clematis/Rununculaceae 4 2 2
Sirindhornia/Orchidaceae 3 3 3
Thepparatia/Malvaceae 1 1 0
Wrightia/Apocynaceae 5 5 1

A15199 5 Wsufisuiuurdafinuusnutiiue wazdunusiaiduiivansiu Tuldunlulsdddey

Y3UAULN

29d Srunusdaiwuriun | sawsuvdafinuludnduen | Srunuedediduie
wwnzduluthAuin

Aceraceae 5 5 1

Magnoliaceae 28 21 4

Fagaceae 119 65 a4

Tudnuitnluszuuinamhiatnazwudivh
#osody agludiaailsignsuniu uazineziduile
amgdu (15197 6) 1y nauNGEs
thaianum (Amaryllidaceae) Dufimiiia Seylel
welussiiduilvausslaavein fegluiu

Crinum

Ui pendam yﬁuﬁﬁyum,ﬁﬂﬁaa wufinaes
WA wavAsEys Jminszues waviileannd
msanasudinly Fadunsyhaneduigisis
amwﬁﬁwﬁmﬂa@"qLﬂULLwﬁaﬁagLauLﬂﬁﬂuLﬂu
aznoulaauny Wunsiasanndoiy 3
anvazgaiuglvlunaidusing Wusiu
Snwarvosiiansiuinuludinuiivn
NAR MUEINUIAANUR NI NUTEUUTRL A
go8 WU auiunsieluduieds Adnvaesdud
Fulutsggeudsinagnuiivanziu 19 u ngiu
\n@en Ceropegia thailandica Meve Fuanedu
Hunguitdndudestimsdansiiiesyinyg

Oral presentation

\esnandunauiiayldfunansenuanntadels
foufivdinduq wu anmgiieniainnig
Wasuuuasegredundu vildivdumenazgey
iugluld wenaniifimangiuiiansiuiuaiedy
IngeseiiviiuvasiioggninanevieiUdsuudas
luegaduds Fadummiliieiugaiusiue
A5 Wy fwfsuulsennsanaaiesen
awmeeing 9 wu nsthanlduselevilogng
MY Mahaneuviasie goeeguusmiean
Svisnamsesssuusu  Wudy Tneivvand &
Lighnasmaviemsduiumaiiienseyintedng
93984 1wy nérelsmanevila (Orchidaceae) My
iusiuilosorsewmelng wu seuruinen
U1 Paphiopedilum niveum oMU Un
wiasle  P.sukhakuluil esilly  Vanda
coerulea \Bosanuosns V. denisoniana 1809
wwEmans Dendrobium  scabrilingue waziaodlst
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fa D tortite s néreldivaniluaesadian 1) Uszwnsanas (efin Joqdu waz/vded
unsnenanevdiainonazidngnnylndgaiugle Aan13aild)

e Lile snilimsiiundaeliiiienisdeis 2) Enwagnaniemansussituil n1sutauen
wn uenanil Seinsdnaevdadududesn Duiufidnituiites (fragmentation) anasseifia
wzndslivessamalneiteidodudewes an9)

mnuensey Snndaeliidnlnguiivdende 3) Yuinveslszrnites wasuisendu
ofnsdaiiuldiifieliusslonitulnegndesm naudnngutien anawvideifiae ane
ngvaneviensdnasy Jadumshansuvasile 4) vunavelsryInstosuin wieinis
oY mnvInn1swaLlunseysnendaeld nszeieginduegan
wiehiasddaniunmlndgniugldlusunandy 5) nMsanaadsUSinaaneuEsIiensaYy
Tnd Yedeidmalsifininanumeinvesiiv 5 g (Fregne 1y ANNEYTEAYRIUTEYINS)

U5¥n15 A

AN519% 6 LWSsug U NTiaInuUSRATnAine warsuusieiduivenzdulussuuinginds

24A druauiiaiinu sruauvdadinuly | Swrusieaiiduivianiziu
R farthin Tuszuuilaainga
Cryptocoryne/Araceae 8 4 4
Crinum/Amaryllidaceae 3 1 1
Kailarsenia/Rubiaceae 5 5 1
Magnolia/Magnoliaceae 28 1 1
a;ﬂwamsﬁn‘m Boontawee, B., Phengkhlai, C. & Kao-sa-ard, A.
. 1995. Monitoring and measuring forest
fimamziuagivmenvesusinelng biodiversity in Thailand. In Boyle, T.J.B.
31Uy 757 suanuluszuvineman 7 Usennlag & Boontawee, B, Measuring and

Tulsemelnedsrufivinfvudauastn  Audud
Srunuvesiimanziu uazfivmeinanniian

Fuau 260 v sesasndudseuisuuniiuygu
U 239 viln wazderuivUrAue 9wl 193
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dauguInenazasusaivyuneviinluieddes Papilionoideae

Pollen Morphology of Some Species in Subfamily Papilionoideae

UAITIU WIAYUNA LT uaeiudena waz Saugan 3unag
MATVITIINET ANLINIAENT UNINEIFBUSAS JmTafivaglan
*Corresponding-author: Email: lotharmali@yahoo.com

unfnga: MIfnudugingravesasaiiy 11 viln wddes Papilionoideae T3 (Leguminosae) #rendes
ganssrduuulduanaudusznou (LM) LLauﬂaawamiﬂuaLaﬂmamwuaaanim (SEM) wudndnuauzazaadsnl
ANARIEARINUINA ﬂamuauaammmm it anmansuurdadunuusnaum ‘UENL‘LJ@L‘UULLUUiENEJTJNﬁNiﬂaN Y
3 ‘UENL“LJG] s iuiiinefiivenda L‘U‘Niﬂﬁll 3 manLﬂmLLaummUmmLﬂmmﬂ TLJiN:JmLLUUﬂaWNﬂaM naws
wavis mmmumumaﬂmmuﬂaw yenaniidnwazas ammma%mmumaumLLa dunidimnuaaneadsiuun
wansnafuiiesvuamini

o

AEn

s

f: dUgIWINYIATERUSH, WAgoy Papilionoideae, i

Abstract: A study on pollen morphology of 11 species in Subfamily Papilionoideae belonging to Family
Leguminosae has been undertaken by acetolysis method. The palynological characters were examined by
licht and scanning electron microscopes (LM & SEM). The results showed similar palynological
characteristics in the case of monad pollen type, isopolar in polarity as well as reticulate exine
sculpturing. Moreover, all of them are tricolporate in aperture except Viena umbellata (Thunb.) Ohwi &
Ohashi is triporate operculate. The pollen is slightly different in shape: suboblate, prolate spheroidal and
subprolate. The pollen size varies from small to medium. Two varieties of Sesbania grandiflora (L.) Desv.

(red and white petals) are quite similar unless size is considered.

Keywords: Pollen morphology, Subfamily Papilionoideae, Family Leguminosae

unidn

avopusey (Pollen  grains) Wudvausad
duiugines] Aldnvaziomsluiivuiaseln wiavana
wazusiaaad dslunsdnsuunivdudnuasnisdugu
e (morphological characters) ¥8saz 00T Taun
5U314 (shapes) 91 (size) ANWAULLALIIUILYBIY B
W (characters of apertures) 1
(polarity) naaAIUAIRANULNTIYBIRYRRLTY (exine
sculpturing) Aaziimuuansefulunueiinvesiioiueg

and number

Aetudsannsald Yieluns daduunnuavyvesivy la

yYanantu §eaunsahun lgd@nwimie mudTauinasia
Wuaeham dnene (@13ad $ndmd, 2539; Punt et al,
1994.)

PagiufinisAnwifeatuarosasey fiAntunnne
lifissamemsaynaisuvesiiowindy  uddnseu
Aquisevdun \wu m3fnyvnalusin
palynology) Ingimeada (fossil) vesazaausnun
At iemuseRenuunnuasiiannisvesiiy
sgildnrnaoueguesinglusin fu fiu way

(archaeo-

FATEAIEENTUsITUR W uRu YpNINU
nsAnw aveeusy fulsadiiui  (aeropalynology)

(Agashe and Caulton, 2009) dalsinfianlwdrdeuin
TnglozUszmdluumeuguitiinisdavih U§iu pollen
calendar Fuan ileusuifiu wanides wardnns nuies
vosyanadl o1atAneInsuile fasanluiie msuuuse
ftuginlngTBniamsdsaieide (tissue culture) e
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nelunsdeos Papilionoideae HaundnUsyunad 482
ana 7,200 wila daddunguitlnajngumis awide A7
NsAnY dnwalzazeausy Wi MIfnw Wieuiiey
fdnwalyaveRusN Y Vigna angularis 2 angiug e
V. angularis var. ongu(ons wae V. angularis var.
nipponensis WUt ssaeugivonta Jugnay 3
foulinuaziillndondn Fednumednanidy
é’ﬂwmzﬂizﬁwaﬂﬁﬂuaqaﬁ (Ohashi and Takahashi,
1981) wazluussmedvsuiimsfnydnuaedugu
MeavepusngUeH1 Hedysareae U 15 @na
wulazeansaiivenda 2 wuufsuuuiusewmasiuy
Jusewaugnay miltazosasanduwuuiem Ui
(Ghanavati and Amirabadizadeh, 2012) yonaniih
fns@nweaneduiusnadiauinseiugiugd
Qilansves Sophora Sect. Edwardsia wuinindi
wuluusemadadussmyguiamiant  vedadinuly
o15iauiun Befiwnquinednenuindius iy
ouinniieanduFunnszareumenould s
anenlunumaynsduhsauisiTuaud uay
UNTEVNaN1ze1e (Pena et al, 2000) a8l
muazosasaliligmirndnwiiivaiio msdaduun
Wesag1aiel §38n13finen pollen calendar Tuidles
Agra Ussinmduifeiiinasielsagiiui wuazesdsnyues
Feflunsdvung funszanelusmeniniian Tasiawne
USnaUaanuasnssL @uasnsuy wagaIurily
TnefUrwazilunameinniwanduaziongot
Tut19 31-40 U (Chauhan and Goyal, 2006)

Faumsfine adediiingusy asiflefin Snwae
dugAnen avosasuazlATIAT1IYeIALeRILTYeN
fielureddes Papilionoideae  Unawilnaannndes

qavssrdlduanasndesganssaudiannseu weld 1y

q
a

andeyanilanilunisiignisinduuniivluisddesing
lusyavanauazylin wazUsslovidlusudue seld

gunInluazIsn1sAnen

1. \iudeesity lulsdges Papilionoideae 11
vila (1397 1) Inenfudsiifinenuaglufanysal iite
tranviudu voucher specimens  iuldiniadan
waziiu
duvesduisy Lievunfnwazesasy  TanAams
Guiindeyalunmaaw wu dnen  Anuuginasiney

g

I1INY1 AULANYIAIENT UPINYNDUULSAIT

A15199% 1 Weflurdges Papilionoideae Mla@n®A

Fofuiiles Foneeans Foansty
1. fudeuiina  Afeekia mahidoliae Kan Phai
B.L. Burtt & Chermsir Mahidol
2. 99NN Butea monosperma Bastard
(Lam.) Taub. Teak
3, fauUu Cajanus scarabaeoides Showy
(L.) Thouars Pigeonpea
a. apdn Canavalia rosea (Sw.) DC.  Coastal
Jack Bean
5. e Centrosema pubescens Butterfly
Benth. pea
S[aIRiiY] Clitoria ternatea L. Blue pea
i Macroptilium lathyroides — Wild
(L) Urb. Bushbean
8. %‘Wﬂ Psophocarpus Goa Bean
tetragonolobus (L.) DC.
9. kAU Sesbania grandiflora (L.)  Agasta
Desv.
10. TauAumen  S. javanica Miq. Sesbania
11. fhilnen  Viena unguiculata (L.) Cow pea

Walp.

2. WSYNAIRE1NaYORUTUNIUNTTUAT  acetolysis
(Erdtman, 1952) Tnel4 KOH 10% itefsnasanysnii
Ananfiuareodsay iy thded ssuanngs
Usvanas 1000 seuseund Wunan 1 undl faeeng
azepusyIANAYNeUsYiifunasn udINsazesy
Frenndu wazin Glacial acetic acid diernaaily
MUA NOULAN acetolysis mixture  (9:1  acetic
anhydride : conc. Sulphuric acid) udnily G’fﬂwfﬂﬁ
dufenfuna 1 ufl Fadldnaneaiuluagyily
azopusyiidnuazoailewdulyiuagun uiduiu
Auly avapLIy ﬁ]“’ﬁ?ﬂ“ﬁu Hil9ayees L0y 819N
mmamammau mﬂuum A4 aceyo lyzed pollen
orains fretndu 2 adq Lmemmaaﬂiwm‘lmamu
ethanol 95% Warannay absolute alcohol L:uaauqm
fupoutiansnsn  dhdwmildludiesulngléndes
qavissAUBlAnmsouLUUdoInTIn (SEM) 6 unue i Bn
drumnilaiundneig benzene wieneldvinuiavuin
180 wazidy glycerol iolvazes wsylaiiniznguiu
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wuuauAuly dedAty Ae Tduvauiau  glycerol 1w
avaneid1iu  benzene wnAsy Wnshaaudafialy
Frufiuaunseits benzene sumglunuamdouniiog1d
azaamaﬁﬁaﬂmﬂu slycerol Fndaudiaziiluwien
dlananslagldnisiu
3. ihaladanisvesaresssasazyialufne

JugWINT WU @uses (symmetry) 3UMse (shape)
PN (size) i (polarity) %eatn (aperture) Way
aaNeeINTuTe  (exine
ansseiuuilduas (LM) vaugiindos SEM agvinloiiiiu
amaneuuntitareausaladaiay

sculpturing) fENADY

HauazITal

MNANvUrduTIUIEazeausvesivluddoy
Papilionoideae wuinazesusajluity 11 viadidnw
Lﬂ'fluazaanglﬁm (monads) i (isopolar) uagdl
memsuuiisagenaIuuUT Mg Tnoasd
asuansnafiluFoswesenda JU9 wazaun g
Tunsdlvestoadn nuirfiwks 10 viafiveadn 3 vos
Wanvuilusewangnay snciudios 1 vinfefilne
fifivoadndugnau 3 desiifithDa Sednuwaedenaniil
Judnwugdszdwesiialuana Vigna (Ohashi and
Takahashi, 1981) usnanidlefintsangusiemy 3
wuu fe Aeudnanan nass uazdss Tasgusisisiagny
angludnd iy uiidetnunvesaroousauild
Tunsdnduunaznuhazosusamesiivlusdgosis
YunaUILNANT UsaguazoausyvLmLAnTUAIR
ity

fufouiing 1uazoousaufen (monads) ausnng
wuusedl (radial symmetry) it (isopolar) Youtn
WUU 509 W@ §nas 3 904 (tricolporate) JUT19NAS
(prolate spheroidal) vu1n 40.58 x 38.75 lulAsiung
Janluazostsauunnang
aareuukiasaunuus
reticulate) (MWl 1)

NBININM Lﬁuasaaﬂl,iaél,?{m (monads) @393
wuusAll (radial symmetry) fith (isopolar) Yoatn
WUU S99 W@ §naL 3 109 (tricolporate) §UT9NAA
(prolate spheroidal) vu1m 33.50 x 30.40 lulAsiuns
Jonluay eousauuIANae  (medium
amansuuntasadunuuumazden
reticulate) (i 2)

(medium size) Way

Nunazeen  (finely

size) WAy

(finely

fuuy Lﬂuasaamwﬁm (monads) @NNATHUY
el (radial symmetry) it (isopolar) Youdakuy 794
HAu gnay 3 g (tricolporate) §Us1NaN3 (prolate
spheroidal) aun 36.86 x 36.52 lulasiuns dadu
AreRLINIUIANGY (medium  size) Lavananguw
uilssaplunuusiwraziden (finely reticulate) (Aw
i 3)

thedn Wuazesasapien (monads) ausnAsuuy
3adl (radial symmetry) fih (isopolar) ouUALUU T84
WEN3NAU 3 U4 (tricolporate) gﬂi’mﬁﬁ (subprolate)
WA 47.45 x 41.30 llasiuns aduavenusguun
nae (medium  size) waranateuuriasaluiuy
$raunazBununn (very finely reticulate) (nwil 4)

fhane uazoousaydey (monads) ausAsuUY
3l (radial symmetry) fith (isopolar) ¥oauTUAkUU T99
HaugnaN 3 ¥ealdn (tricolporate) U ApUL1 NAY
(suboblate) 1u1m 36.03 x 36.52 lulasums daudu
AreRLIIUIANGY (medium  size) Wavainanguw
wifasadunuuaumesiBen wiuwaziiveudusenin
(dense finely reticulate) (A0 5)

daydu Wuazesusayivn (monads) ausnmsuuy
Sadl (radial symmetry) fih (isopolar) ¥UUALUU 504
WAl 3NAN 3 ¥ed (tricolporate) §Us1NaNS (prolate
spheroidal) au1a 39.30 x 38.05 lalasiuns dadu
AreRLIIUIANANY (medium  size) LavaIAaEU
nifssaplunuusiuraziden (finely reticulate) (1w
7l6)

fil \uazeoasaufe (monads) ausnnsuuusedl
(radial symmetry) fih (isopolar) ¥ouUaALUUTDINEY
snau 3 ¥es  (tricolporate)  JUTABUUNAY
(suboblate) AW 21.42 x 24.57 lulasiuns dadu
AzoRAIYUWIAEN (small size) uazaInAIBUUNTLTEY
Wuwuusauaziden (finely reticulate) (il 7)

5’1‘1{3 Lﬂuazaam%ﬁm (monads) ausnnshuu3edl
(radial symmetry) i (isopolar) ¥ UALUUIDIE
snau 3 9es (tricolporate) §UTNaN3 (prolate
spheroidal) aum 38.76 x 37.24 lulaswns adu
A¥PRLIYIUIANGI (medium size) UAzAIPAIBUY
afasaplunuusiuvanden (finely reticulate) (0w
718)

uathusenduns  Wuazoousayden  (monads)
auNmswuusAl (radial symmetry) fih (isopolar)
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TosauuuIeINANgNAN 3 U9 (tricolporate) U1
foud1ena  (suboblate) wuim 3578 x 38.78
lulasiuns daluavesusnawianans (medium size)
waranasuunusaluiuuiaumesBen
reticulate) (1wl 9)

watumendun?

(finely

\uazoousaues  (monads)
dunashuuiall (radial symmetry) it (isopolar)
TosUauuuIeINANgNAN 3 U9 (tricolporate) FUsNe
Aoutenay  (suboblate) wu1m  32.38 x  35.30
lulasiuns daduavesusyawianans (medium size)
WazaInaNE VLN RS anduRuUT e R
reticulate) (il 10)

Taufusen Wuazesusayied (monads) auams
wuusAll (radial symmetry) fith (isopolar) 484U
WUUTeaNaNgnAL 3 9e9 (tricolporate) FUTNNALT
(prolate spheroidal) vum 27.25 x 27.05 lulAsiums
Jaduazonnsaunanats  (medium
ananeuuniasadunuusuaziden
reticulate) (Nl 11)

fhilngn Lﬁuaxaama&?{m (monads) @uu1ns
WUUSAL (radial symmetry) fih (isopolar) woula
wuugnau 3 Fo37ifil1Ta (triporate operculate) U
nau3 (prolate spheroidal) wWIn 35.62 x 33.56
lulasiuns ﬁmLﬁuazaaQLi%muwmﬂawa (medium size)
waratnasuurisaduwuuTuvanBenun  (very
finely reticulate) (il 12)

fagdiuiavosusyvosivlunsdgosiiidnuasi
adeadstunn  mIszyrindailddunluuisiad
Adoadeiy  Gesenduruinvesazesasaiinuntag
Feazannsndaduunlidanutu snfuazesssaes
fiuseiavihdufidulddaag wu dinen u
oglsfiny fuhdilnemlussuisuiuiviadu
Tuanaifien Aegiidnuaiin dofu ilrdnduunle
sntudy dalunisdnduunineldazesssngenald
uaEngludaduunld wudeiunmsuenuatiu
AONALAILAEABNEYT?

(finely

size) WAy

(finely

EHT=1000k/  Soan Speed =7
Mag= 200KX WO= 10mm

Signal A = SE1
Spot Size = 330

Fill= 2493 A

amdl 1 eendudsudiea  (A)  amanean LM
Maswene 100x (B) ar@adsayau Polar view #ag
8 SEM (C)

*

~ < | I - |

mwﬁ 2 A9NNBININI (A) asaamﬁgé’wu Polar view‘l?i
a188 SEM (B) AU Equatorial view 7ignesie SEM
(©) AwanEa1n LM Angevene 100x (D)
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am BTTI000M  ScaISped=d  SWASSEL  Fill= 24834
Mag= 150KX WOD: 1mm  Spot Siee = 330

AT 5 Aenalay (A) ANEEeIn LM Adeueny
100x (B) age@usaynu Polar view fisnemy SEM (C)

2um EHT=1000KkY  Scan Speed = & Signal A = SE1 Fill= 24038 |
Mag= 200KX WD= 10mm Spot Size = 330

ANA 3 aendwUu (A) Awangan LM Adeueny
100x (B) az@@Lsaya1U Polar view Aty SEM (C)

o

ARNBRTY (A) AMANEIIN LM Adswey

2NN 4 eennaea (A) ANENEIN LM Adeauene
100x (B) az@@usayA1U Polar view fidnesie SEM (C)

Al 7 aendail (A) avoRdLIAU Polar view fidny
e SEM (B) U Equatorial view ignemae SEM (C)
N8N LM A1daee 100x (D)
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amil 10 aenuatudu (A) azesusysiu Polar
view 7678078 SEM (B) $1u Equatorial view 91818
8 SEM (C) awaean LM iaauene 100x (D)

awil 8 mendy (A) (B) azeeusayiy Equatorial
view Mangeig SEM (B) @nu Polar view #iangeag
SEM (C) nwanga1n LM Angevany 100x (D)

awil 11 senlaufiuaen (A) azepusyinu Polar
view #ge028 SEM (B) ¢u Equatorial view 71818
e SEM (C) awanean LM maseny 100x (D)

Al 9 aenuAtuALAY (A) ageeusaye Polar
view #ia1e928 SEM (B) ¢ Equatorial view 7igng
A28 SEM (C) amanean LM mdswene 100x (D)
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awil 12 aendnilnen (A) azeeasasiu Polar view
fignueae SEM (B, C) AMwaneann LM Aasvene 100x
(D)

d3Unan1sAnen
PNNTANNFUFIUING Bz D0 TR WIA
U9y Papilionoideae 911U 11 HA WU aNWAL
avesusny fimuadiends duann loeiduaze eusy
Feataun LLauLUuauaaaLﬁmmmmaummmwumm
ageRusIUUT LY Ut s lnfidanauansig
ogadiuladn fio Milne Faumnsnsetnedaauly
Beswoadafiiinnuanzi sududnuarUszdana
16 wasluvauriitiansuazi adnAlldnwazvesainane
vunifaroousyidusuvasBoaniviadu sauddl
usduveswilsdusenuse
Faazfulddnvarareonsytuausolluns
foduunlfluunssiavindu fuduiaesordodnume

'
=

UG
AnAnssuUszne

mAfeildsunuadua yuansudszsnuseld
UMINYIRBWTAIT UseinU 2558 UeuauAMNIATY
e auginermans  uvninerdousens Alel%
mNoATIZIIY San ansiadl iedesile gunsel
wazanuilums dmvhaladanns  veveuRm mAdm
wanwEnans AagInemans pasnsaiivinende 7
lelmnueyiasesimsuansiadl w3eddle gunsal
wazanuiluns dawSeuazenasey wislflunsinu

My SEM vaveunnauduiRnsiasesiloingimans
ANEINEAERT UMNINeaEusAIT lunsld SEM

LNEN5D19D9

a¥ad $ndnd. 2539, azeeasny. Ausiadedl 1. n1Ade
NONWYANENS UMNINedy
\NYATANERS NIUVNNHATUAT.
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AUNAINNAIBVRINTTUNYUIAULUITEAUAUTLIUGUUIEABNIN 9NETULKIYIA
aeggnn-Ue Jeandndeslval
Plant Diversity of Lower Montane Evergreen Forest at Huai Kogma Watershed

Area, Doi Suthep - Pui National Park, Chiang Mai Province

1 1,2 v ¢ v 1 P~ ¥ 1 3
Aansn w15en " 89195 deduia’ Useiiu daeua unaslneg anwauen

: ° 3 a 4 o 5 a a o 2%
faan Aly” go5e ANEN duns Uuneaa. uaz adnd aumumne

! a3 AnenUlsl anaumans wivendeinuasamans

? guiszanunuesetnegideineimenlsl auzsumans sninendoinunsenans
> anvnunstild uninerdowlduns — waunssfesd Sariaung

* AugnAnnssuN1snYRs Ininendowild Swiadedul

? gyenuwiiAnesamn-Us nsugneuLien? drituaziugity Soniadedsl
’ Corresponding-author: E-mail: kawlica_70@hotmail.com

Undnga: 1N151eUUaNI0E1912TILR 16 1BALAT (400 m X 400 m) UiarhAusEdush quinenenii
gveuiAnesgmn-Ue Wed w.a. 2553 efnwanumainvansvesmssadiy dsrenssalsynuieifuuna
Lé’umquéﬂamﬂmaﬂ&y’uwﬁ 2 wudns lngfnmneauueiau Javua uunviauarseyiinasuliiluiuanns
wamsdny wurdanssaldl 189 wfa 131 ana uay 60 29d Saruwmuduaziuiividavedliivg

Winffu 883.56 fuslaleAus Wz 33.02 mamnselenuns mudwu  wssalldfisiudlefinisanainduiian
auddey Woun neves (34.83 %), Aenss (12.14 %), =1 (11.87 %), feu (11.26 %), 814 (9.44 %), Bunm
(8.48 %) uay \fluad (7.80 %) Wushy wdnTsunusieuniianie wdlifoulrs (Lauraceae) wudruau 19 vin
soaunlaun WAlilUawae (Euphobiaceae) uayadline (Fagaceae) Hduau 17 uway 12 wila audsu
sUsuums nsrevesiulimuruatudurigudnats nudnduuuy negative exponential Usuaniumsiaiey
nounudlasiadisvadifludndululdfed dmsunensraadaiuiivesiusldl wudeuuansatumuszs
mwgs Tneroifios uazienssiinszaefersmuimiuuinasene dunsluideuiinmsnszaereudiuay w
amzUinafinudumutesie wansi1 anudesnisdnuingive dwadenianszediuiivesiis dafu s
Uszendliwssalfifiensiugrsududosinsandsanudomisms - Gneineives nesaliindenumngan
wigale

AdnAny: wasansieneni UIRuNTERUAT ANABINITINUTENAIMET N15NSEEWTIUN Msdusreug

Abstract: A 16 ha (400 x 400 m) permanent plot was established to study on plant diversity in lower
montane evergreen forest at Huai Kagma watershed area in Doi Suthep-Pui National Park during 2010. All
trees with diameter at breast height larger than 2 cm were tagged, measured, identified and tree
coordination (x, y) was also mapped.

The results showed that high species number was found, 189 species, 131 genera and 60 families.
Tree density and basal area of tree with DBH larger 4.5 \ulLns were 883.56 individualha and 33.02
mzha_l, respectively. Dominance species based on importance value index was Castanopsis
acuminatissima (34.83 %), Castanopsis armata (12.14 %), Styrax benzoides (11.87 %), Schima wallichii
(11.26 %), Vernonia volkameriiolia (9.44 %), Persea Gamblei (8.48 %) and Litsea martabanica (7.84 %).
The dominance family with highest species number was Lauraceae (19 species) followed by
Euphobiaceae (17 species) and Fagaceae (12 species). The pattern of size distribution based on diameter
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class was a negative exponential form (L-shape), indicating the forest regeneration was going well. The

spatial pattern of tree varied among species and related to altitudinal. High dense population of

Castanopsis acuminatissima and Castanopsis armata was found in a higher altitude than Castanopsis

tribuloides which mostly distributed adjacent to the valley. Indicating the ecological niche had high

influenced on tree distribution. Thus, the ecological niche of tree species is very important to concern for

applying in the restoration program.

Keywords: Huai Kogma permanent plot, lower montane evergreen forest, ecological niche, spatial

pattern, regeneration

unin
Uagtudsdiolein Usehiunisagde

NSNYINTSITUVIA (depletion of resources) N3
deulnsuvesszuuinangnilasad ezt
(degradation of ecosystem  structure and
function) ARBAIUNNTALLALAIUMAINYAIEN
i (loss  of  biodiversity)  3afuide
ﬁfﬂﬁmmmam%ﬁ"’ﬂaﬂiﬁmmﬁﬁﬁmmﬂiumi‘ﬁasaua
$nwrszuuiinaeing o Malanl  viesegogedsbu
Immawwﬁzwﬁnﬁgww (mountain ecosystem) 9
folsndussuuinafiusyung (fragile
ecosystem) LﬁmmﬂLﬁaQﬂﬁuﬁgﬂUﬂsﬂv‘hmamﬂ

ERK]
£
P

a & v I A
NANTIUVDINYBOLAT LUUNIT8INNIS LAY
PANNANENTIN W IINFUAUIN LG J9danansenu
TiindeanausoasnyUsenouveTsuUineNn
FWduALarUIMITlANTEULINAQY  way
swdsszuuilnedu 9 Alaussiilosiuunideu
@sunansznumeuiu
a a & o

N13AAMINNTITIURIULUAINTONGAIR
(dynamics)  Tuszuuineguun Fuluiunnfidede
WINOUANIETUANFINIINUTIUNTIUGUDE

a

daau lnglamzdadeiuanimgiennia Nilgumgi
AuasiunadueIug. nMsiateiunUilaewns
UAundendamasiensiudsunlasaningiiennie
wiooalvinelinan 19lanseu (global warming) au
ilinisdusieiugueanssalld (tree regeneration)
vangulianunsaususluaninuindenindliuag
goyugluvian

o B o c = $ I d

Aay deguszasdveIns Anwl Assll Lile
foanamsuiilassaiauazesdusenauvaanssalld
UNAULNTEAUAT § UTIANABINTTNATINET

= 4 o o o A a
YNy eihluuszyndld Tunisdaianyile
o e o ° 9 1 W a -
Nughsmvangaudm Sumsiuinfundeslnsy
saly

aunsnluazisnig
1.maiudeya

1. @udasamsuuin 16 Leauns (400
AT X 400 1A) Iummmﬁmiymumummwuwau
thvemnenih ImEJIMLLanawaiﬂiaUﬂauwuwmﬂ
Ummiaﬂm&mulﬂmaummasqmw

2. d1rvesnuseneunssalillundasanis
Tnefnuedmneauiulinniuiiyuin
WurnAudnanaiiesen (diameter at breast height,
DBH) Viizéﬁ’UﬂﬁMﬁg}ﬂ 1.30 A5 HaUA 2 luRnS ¥
nsuunella Fnvwadurtgudnats uwazdudin
A unisvosnulyd

3. a%’mmuﬁamwmﬁﬂﬁzmﬁ
(topographm map) ma‘LuLL‘anmas 1n8n13815799
Lﬁ‘LJ“U‘L!ﬂ’J’WiJQQ (contour line) wmnmmm‘daﬂmai
YN3n Men1skindes Ushigata vimsangseauag
qwaq‘ﬁuﬁ' ulasiegng ﬂﬁayaﬁiﬁhﬂ,ﬁumi
Jimswinsnsvanedeiiui (spatial  distribution)

fpanssadlilundag

2. msmszvidaya

3.1 st A1 ARy vesnssadld
(importance value index, IVI) vinn1sAua Iaeld
NATINVBIAT AUAUILUUEUNNS (relative density,
RD) RS (relative frequency, RF) uwaw
AMULAUFUWNS (relative dominance, RDo) (Curtis,
1959 Whittaker, 1970; g¥id, 2542)

3.2 ¥ ArAnuanvany  (diversity
index)iasngrmAnstautanvaslagldaunis
Shannon-Wiener (H/) (Shannon way Wiener,

1949) HAuNISANTAIUI A9t

S

H =- Z |oitnpi

i=1
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/ oA & A
H = ddvilanuvainuaigvesiiui
p,= Anduvesduiuiaiug (n) inusenasiu
YasuIumuannyliaiugludeay (N)

= N o
50 p== lBi=1,23.,s
N

S = Punurienssadldnaua lunud

nauazIansal
1. Taseadauazasdusznauiugliduiwnssdun
wud ansses 13 (fiflvunn DBH
WURAT) 91U 189 wila 131 ana uaz 60 39A
wenBuszeu g (tree) $1uau 186 wlin waz
Lvin (sapling) 91w 181 wilin) wdldauiy
(Lauraceae)  fduu vdiawssalifnndign (19
iR ) T0989NAD WAlUE A
(Euphorbiaceae) wdliine (Fagaceae) AliUsyy
(Fabaceae) wax29A LT (Rubiaceae) wuwssadlsl
U 17, 12, 11, 8, 7 oy 7 vila aud1au @i
wAdu 9 1 wleiugliaendutuly  (awil 1)
sgndlsfmudlefiansanan  Aerunuiwiuves
wssaulaTluusaziednuin 19dlidne (Fagaceae) i
mwwmuﬁumnﬁqm (204.5 fu/iBnum%) 58983
fio 19AliTouLe 29 TUdmang
(Euphorbiaceae) 29dldvn (Theaceae) wazadld
eI (Styracaceae)  HAIAIIURUILUUVINAY
94.5, 79.31, 46.13, 42.63 uaz 41.63 AU/LENLAT
AU (1w 2)
Tuszeiu 1ilne) (DBH

AVITLILeAY  883.56
Nuividmede 33.02 maaunsAelanuas 2967

AdLLH 2

(Lauraceae)

> 4.5 [WUAUAT ) 3
AUADLNUHS

fifufiniidaliuniian fe Whedre (FAGACEAE)
WU 9.82  MNSINUATABLENG T99A9UNAD 29A

oUWy (LAURACEAE) 1391 (THEACEAE) 19dany
(MAGNOLIACEAE)  taz3dni1 (MYRTACEAE) &
Hudlnign waswiiu 3.62, 3.36, 3.08 Lay 2.46
ANTIUUATADLINLAT MIUEINU
NATUNNATTAIAINEIAY

wugldfidu 1l
laun nahioe

(Castanopsis  acuminatissima) v&la (Schima
wallichii) flons (Castanopsis armata) 81U
(Styrax benzoides) LAZHUNINDNUAN
(Manglietia  garrettiindudu Teuiinnudiy
wiiiu 35.49, 14.92, 13.06, 9.96, uag 9.10

Wosi@us suaisiu (w1519 1)
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anuvanafinvemnssaiivseaulilng e
H)
wundangann  (H 4.14) uandlidiufany

anysaivestluvinaiuiduihuidlfdusged

A154197N AYTiAUYRS Shannon-Wiener

LAURACEAE
EUPHORBIACEAE
FAGACEAE
MORACEAE
FABACEAE
RUBIACEAE
THEACEAE
RUTACEAE
BIGNONIACEAE
GUTTIFERAE
MELIACEAE
MYRTACEAE
ANACARDIACEAE
ELAEOCARPACEAE

A
A 1 Punusdaiuglilunsaed neluua
aMINYADNIN aNETULIIYIRRREEVIN-UY

250.00
200.00

150.00

SruTudiu

100.00
50.00

0.00

FAGACEAE
LAURACEAE
EUPHORBIACEAE
THEACEAE
STYRACACEAE
ASTERACEAE
MYRTACEAE
RUBIACEAE
PROTEACEAE
ANACARDIACEAE
STAPHYLEACEAE
ARALIACEAE
RUTACEAE
MAGNOLIACEAE

DIUTUIIA
A9 2 Anuukduvesnulilulsasisdnelu
wlasnnsvenenil anetuLiInIRnegawn-Jy

2. nsfudanugvanssunyUIRuLN

dlefinnsan msnsranevesiuldny wuin
%ul,ﬁwhquéﬂa’m Fausisziu 2 wuians aneluth
Auln wuddsuiuunisnsgnedvesduldniuuui
%um’lﬂmwu negative exponential %30 L-shape
(it 3) wandliiifiude sdusious ven1sinw
Tassa¥reduony vestdu vinaguiheaeniiy
Wulvegraduun@ amsssund nande dlsvuin
Wanswauannlazasnsas e duliauie
Tngjiindou favsasanawuduliivgluouan u
seozeilée theraides  ifosan nnsifiule vie
lassasiwesuaaulalunldaunsavwenis
NansyUTeIn1ssUMUtienaintuldneenn
55TUANIeAINTINTEMYWE 16 (Bunyavejchewin
et al., 2001)
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v

FUIUAU

PP
VAFURIUALENANN (FURLLAS)

AN 913 N3nIEeveIRullnuULIATY

urAugna1e (diameter class) luthduwnseausi

Wunguuvieaenii

dlefiansannisnszasvesunaailaves
wssaldinululifuen 1wy Aefey nelumaes
Aenss uagwinien Wy wuindwlngfinsnszany
\JULUU negative exponential (il 4) aeslsf
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AMUaINUakazasAlsznaunguuieynlussuuinaud18unsdndiunanu
FNBUNAY ININTLYD
Diversity and guild composition of spiders in organic rice field ecosystem at

Ban Kongdin, Klaeng district, Rayong Province

UseANS 299NsU

ANZIUANANT UIMNINGNTBNUATANERS IWINT NTUNNY

*Corresponding—author: Email: p_wongprom@hotmail.com

undnga:  NsAne LA vaelazesrUszneungy  wusslussuuiinaund1ndunidithunesiu - Sune
unad TINTEend ANTUNITIERIGEUNGATNIEY W .A. 2556 DumpuiugIeu w.A. 2557 szeziian 1 U laevi
nsLfivdegmn 9 2 ey WULnguﬁy’wm 1,063 108 Swunidu 110 vila 90 ana 18 29 usasinuan
ﬁqwﬁamﬁ Araneidae Way Salticidae i‘]’maaﬁﬂizﬂamdmmgmﬂu 7 E‘ULL‘U‘U Aa Orb web weavers, Sheet web
weavers, Space web weavers, Ambush hunters, Ground hunters, Other hunters uag Specialist s‘qu Orb web
weavers WUMINTign wasanuinniagalufouunsian S1uau 91 viln sesawnie warosiigaluifounguniau
$1wu 19 fin JUuuumeiu Uinasiluu uasmasaiaiulnresiudniing densiudsunlasesddszney

i = ° 9 Y a N6
ﬂfjllLLll\‘il’]ll “U\‘ia’]mimu’flﬂwwmgﬂLLUUﬂ’liﬂﬂmiumuVﬁ&m@iU

AndnAny: wuaaluut wusaludsemalve anuvainany utdumsg

Abstract: The present study attempts to improve the understanding on diversity and guild composition of
spiders in agro-ecosystem, importantly for organic or sustainable agro-ecosystem development. The
investigation was carried out for a one year from November 2013 to September 2014 at organic rice field
(Oryza sativa L.) of Ban Kongdin, Klaeng district, Rayong province. A total 1,063 spiders were collected
and identified, representing 110 species, 90 genera and 18 families. The Araneidae and Salticidae were the
dominant families. Seven guilds were discriminated: (1) orb , (2) space, (3) sheet web weavers; (4) ambush,
(5) ground, (6) other hunters; (7) specialists. Majority of the guild composition were orb web weavers and
other hunters. The diversity and guild composition were related with stages of rice growth, water in the

field, and pattern of management in the field.

Keywords: Spiders in Thailand, guild, agro-ecosystem, rice field spiders

unin wuudunSE T ltufassnwauanvanenIe
msitelaseadne  (structure)uagwniing Fanmlaunn anuduiusseringassastwesaisly
(functional) Tussuufirnunsuandliiiiuinnens mmﬁu,azmsu%mﬁzuuﬁmﬂqa%u A3ty
WUUBUYSEIAUVAIN YA 8YRIANLEIINNT inunsuunluadiiiuansiall (Deb, 2009) uassiad]
svvuflnnwasuuulmifldansiad wagluundnn unumdugaddylussuuina nues Ul Fus
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ﬁ% ﬁﬂUﬂﬁ!dﬁ’l kaguuun ( Oraze et al, 1988)67?&
wsasgdudariondengumdnyiminiudaluundn
(Bambaradeniya & Edirisinghe, 2008 ) &11158
Ususodluundaiauuun Tud sufeuuduim
wazdesiNsenienudn auuadngdifnrestna
waeviin In1sAnwuusuluudiegiuns  viang
wiu Tuelengiues nidedldny 342 viia 131 ana
26 1A (Barrion and  Litsinger  1995) Uiz
Hainan wu 167 wila 97 @na 19 29 ( Barrion et al,
2012) iy dmulsemalveuiinisdnwlog
Okuma U A.A.1968 ; Okuma & Wongsri 1ul A.a.
1973 wuuseanu 63 vl (30191, 2531) waginig

o A

swnudunildedwau 50 ¥fia 36 ana 14 1A

o 4

(A, lassyliiud ) esduszneungy  (guild

a

composition) LUu%ﬁmﬁgﬂﬁi’ﬂﬁmﬁwmmﬁaqmimq
3 (ecological niche) wiloufusienisudetu 3
Mautstush onslininensdauandonlunuams
Weniuvsendny afeiu nMsfnwiesdusznaunay
nsile viengunihimsinasduuselowily
MsfnwINsmeUAUBIENsIABLLUAIAN N
gflemA Mssumuiuedy nsdanisvinunans
A nanevesiuiiiuandiety §  sussuandy
naudnindodanfiannsoondeldluszuvinauas
fuflegendovannmans  Tuunddifinsdanisena
wwmenensd  unsdduussloviddmsunusg
suuLaIRgsTITRToMIAngiT 9 ste
auuasdnstlituinuasnsled amaevils n1s 34
pdaflidte 1ila mnsmanvaneveILLIILGY
D9AUTENBUNGUUDILINILLAZNGUMTT (functional
group)  luszuuilig winadunEed ielianuse

Jansteegreivseansansall

gunsaluazisnisAnen

Lanundnyl ulasutnvennzd (Oryza

sativa L) wue 2 15 3 9w e 12° 45 7 43.117

witle 101° 48 ° 30.32” sizTuoen Viea IUUNDIRY

ny 2 fuanediu 1LneuNaY JmdnTrEes @AM
Wy uwdasun :ﬁmmqamﬂisé’fuﬁmuamuﬂmq 7
wns JUkuumsiulu ssuuinunsdunsd Tlden
2UNAS Wazy g aNIa odeiladetuay ann
91A Musssued lnesulanzwseuiuludiou
fiqusudensngiau Indludoudanay waziiiu
Aerludeungainieu ndanfuievdesviun
awauazgnyaunusevan fvdugnluun Gy
laitfosndn 30 wiia farmgeiaud 570 Loufiuns
TngunAauiluAumuutuannnidesas 9

2. maiudaya Mewlasvuaniig 2 wes
g7 20 AT WU 54 wlas usiazilasineniy
JEEVN 2 Wns duuuaddiieg e 9 uuad e
Wnusedslulsagifou 1NUMBE19RIEIoN15ANS 9
AU Ao ndan1sdngn ausszardiieansas
Fmsiivlaemse (hand collecting) Tneidulvivhta
was ntldaisduunacdusneds  Turmdedn
gensanounsiuies 19358157 alnonse uaznds
mafudeldsiulnenss a3 sournneds uaz
VauANYEIn Unvaundng 8.5 wuAwnT an 16.5
wuRwns Meluussqueandsedanuduty  70%
wionthendrsonuiiioanusiiain s 5 My fie
wlas Waliduna 1 dUavt fregrafusnu iy
woaneseda ity 80% andutunsuunly
WosUfuRns

3.m9mTeideya Adviauvainuate
(diversity index) 14@un13 Shannon-Wiener index
Fadunasmwesdndiusiusinuassiuiusad

Usngluusazdany lgnsesil
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H'= =Y (pi)log( pi)

Wio H A9 AfafanuuaIniaievad

Shannon-Weiner index

S fi9 uuTlaludsn
pi o dnduveswia ludsau w3e pi =
ni/N |, ni= 1,2,3...,S

M13199 1 nau (guilds) waglaseadsyiauusyuluiunuiduvsdninunesiiu a.unad 2.52809

Family giulds no.individaul no.species no.genera
ULOBORIDAE Orb web weavers 29 3 3
THERIDIIDAE Space web weavers 41 8 8
PHOLCIDAE Space web weavers 18 2 2
LINYPHIIDAE Sheet web weavers 38 a4 a4
TETRAGNATHIDAE Orb web weavers 90 6 4
ARANEIDAE Orb web weavers 114 28 15
NEPHILIDAE Orb web weavers 3 2 2
LYCOSIDAE Ground hunters 379 5 5
PISAURIDAE Sheet web weavers 33 3 3
OXYOPIDAE Other hunters 39 a4 3
PSECHRIDAE Sheet web weavers 2 1 1
CLUBIONIDAE Other hunters 15 3 3
CORINNIDAE Ground hunters 20 3 3
ZODARIIDAE Specialists 36 2 2
GNAPHOSIDAE Ground hunters 15 3 3
SPARASSIDAE Other hunters 18 2 2
THOMISIDAE Ambush hunters 76 8 8
SALTICIDAE Other hunters 97 23 19

374 1063 110 90
Nawaziansal FIVUTIVBIINIAY (‘lliiz‘U?Jﬁﬁllﬁ) LLa%L‘{ldJUi’l‘EN’m

AIUAAINIAATYLAILA WULLMQ@QNW\??&JW

19U 1,063 fa0g13 Swunilu 110 ¥iin 90 ana
Jadu 18 29d Andufesay 0.24
Catalog, 2014 9 ndinuilanvionun 45,126 %in

114 296 WURNINATUI WY 60 ¥la AnAg

Wewiguiu

]

Inddluszmalnednuatewin wu  Cyrtarachne
nagasakiensis  Strand, 1918; Gasteracantha
dorige Simon, 1877; Eriovixia pseudocentrodes
(Bosenberg & Strand, 1906); Chrysilla lauta

Thorell, 1887; Epocilla calcarata (Karsch, 1880)
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Hudfu unsyamun nilanfonsd Araneidae 1unu
28 wiin 15 @na 50989u1A0 WA Salticidae 91w
23 %iin 19 ana weaosndTmiuAnduos 46 ves
LLNQHNV‘WU%’W@J@ d@onAaBs Barrion and Lisinger,
1995: Wilson et al, 2014 ﬁwuumgﬂumsﬁn 3
1Al1gq A9 Oxyopidae, Araneidae wag Salticidae
Fams9fl 1 amnsoseydesedu species S1uau 63
¥iin Fans1eHuIng 1
nsUsInguasutsynlulsiazggnia fanwd
1 uag a519fl 2 wuhssrhafoungadnienuds
Wounnmamdurasngvu wouspannigans
unrllanaziuiuil dadiauvainvaiy
wihiu 4.1 uaz 4.14 auawU 59989 gNY
sEniafoungemaniafouiuesy ognlsini
wuilufeunsn greunudurusia S 6
fign drudounguaendadiinumainvatesi
fign whznudnnusuazdnnurinmnniieu
nsngIanfiny wandliiiuitaunanrateuazng
‘UiﬂﬂgﬁuaaLLszqﬂﬂﬁ“ﬁuﬁqummﬁmasjmﬁm o

fansananmsdansiuiluiandniuggnia

v
¥ =

Turadoufiuiau Jurieuds Ruundvddulneg

wagliifisud1 uasidnddugaaudunguasiivaugn
Unagaluuinntu usssFeansadanendslu

it ntu andhilutasieu nsngeuiinislan
witeniu saveUsiaiuugs Tuuwiliueugn
sumusazmglunniuiinn g shlidou

nsnrufiuaunspngtesiian Weduindly
Woudwnauuazdniinisiesyivindes LR

Sundudnunluusnadadasanesd  Araneidae,
Tetragnathidae, Theridiidae Wag Salticidae 29
Araneidae  Twfiafiwuynyusnn Wy Larinia  sp.
Gea spinipes Cyclosa mulmeinensis, Argiope
dang \{ufiu 19f Tetragnathidae  Tiwuynau Ao
louA T,

ana Tetragnatha Jjavana, T.

mandibulata Wag T. maxillosa uag Leucauge

¥
A A

decorate Vstluusysivaniifeanisiui Jag luns

o A

dnleuardales autediunumaddy vl

Inunlunistanazadisle WodudIRaundud wus
LUFINULINIUDAABUUNTIAY WLAZAUNELARDT

3
o ¥

Fovhuih i dunvasdaleslaliiuuusuls

211
70
&1

300
= no_ ndinndual u nospedes ¥ nogenera
257
250
200
150
134 136
113
100 91
71
s0
39 35
27
23
19 37
o
Dec13 Jan14 Feb14 Mar-14 Apr1a May- 14 14 ITETYY Anngs 1

4 Sep-14

Forituraii #5

T iR

WUMUIRIUTRIYT)

ad 1 msunnguedkisiluwdazifieuniinsdmakardiniansIansndaunsd
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WaNaeA Salticidae wiRgnuviangyiaus
lusyaurlianuynyuies inunnfigade Plexippus

petersi Wag Phintella vittata dmSUA

Lycosidae wudwiufunnian uagnusniaaly

= a 2
LADUNE YNIAN GUUWVIWUGQWQMQQ?]E] Pardosa

pesudoannulata (Bosenberg & Strand, 1906)s

o

Judnfiiuiiuniawda Sitesivfivunaquau Snvs

M19199 2 viakarduuwisuinuluwiasifeuluuntidunsg

Husugausiliuuniienudu uasnuiussnad
dsmugnulunn  Heudids uusuned

Psechridae fimsusingosiigauazwuiiios 1 vin
fie Fecenia sp. usna1ntiufe 33 Nephilidae mu
Wesaostn Ao Nephila pilipes way Nephilengys

malabarensis

v

TUNBIAU A.NDIAY D.LNAY 2.558D9

Nov-13 Jan-14 Mar-14 May-14 Jul-14 Sep-14

no. individual 212 257 134 136 113 211
no.species 75 91 39 19 27 70
no.genera 61 71 35 17 23 61
Shannon-Wiener index (H) 4.1 a.14 2.97 2.31 2.59 3.94
100% - -

90% - -

1 Specialists

80% -

70% - m Other hunters

60% - B Ground hunters

50% - B Ambush hunters

40% A H Sheet web weavers

30% -

B Space web weavers
20% -
10% - H Orb web weavers
0% B T T T T T T T T T T
> > ™ ™ N ™ N N ™ ™ ™
Y e Y A Y > Y oy > Y
$o“ & ¥ & Q’b‘ & &* N N vo% &R

£

UIUNDIAY

it 2 Snuviinvesussyluisag quild Mnuluusazifiow Tuluimndrivenusddunsd

2.4NaY 2.52809 d19vluTEnIARBUNgAINIEY W.A. 2556 G9 fueneu WA, 2557

psrUsEneungy  (guild  composition)

ANU15099LUIY Cardoso et al,, 2011 &awue 8

wuu IR Orb web weavers, Sensing web

weavers, Space web weavers, Sheet web

weavers, Ground hunters, Ambush hunters,

Other hunters wag Specialists Fanan1sAnwIATILl
wuu ldwuiiies Sensing  web

wis  eandu 7

weavers @ Orb web weaversr WUﬁ,ﬂﬂﬁqm
Usenaumie 3 296 Ae Uloboridae, Tetragnathidae
kaz Araneidae  WUIIUIU 39 ¥lm Space web
weavers  Usgnaumiey 1A Therididae  uag
Pholcidae wunuau 10 %A Sheet web weavers
Usznouse 3 29 8 Av Linyphiidae, Pisauridae

ag Psechridae Wud1uIu 8 98 Ambush hunters
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NUIB99A Thomisidae wiu 8 ¥8e Ground

hunters  Usgneusiy 3 WA Ao Lycosidae,
Corinnidae WA Gnaphosidae MW 11 il
Other hunters Usznousig 4 19d Ae Oxyopidae,
Clubionidae, Sparassidae uwag Salticidae U
32 wiln wuitesAusenau  wia (species
composition) Wuu Orb web weavers iag Other
hunters fnaldunusnnitan idosufuiiiaesuuy
1NNINsesar 50 maﬂLLuﬁyuﬁWUﬁu’wm waziile
WIINTUIINURIUsazIFaunUI1T  Orb  web

weavers LNUTIYLALALIIUIUFIGTUAIUALFIDY

NINYIAY AU WavasanlumAoungFInIey uad
anasluiou unsiay Juiad aulinuluiou
wqunAN Aseiudufy Ground hunters Tuwnugd
Other hunters laifinsiasuudassinadusnninluy
uFagiiou @150 Ambush hunters laz Space
web weavers iinswasuudastios sndu Sheet
web weavers linuluginfieungunian adneiu
Orb web weavers sabtAnaNTadensdanisiui
wiluudazydsn1smzdgn Vnahluw ua =3

1935 AUIATOIAUTI AININT 2 ey 3

100% - . . . - .
90% - I .
80% - .
I Specialists
70% - 1 Other hunters
60% - M Ground hunters
50% - B Ambush hunters
40% - B Sheet web weavers
M Space web weavers
30% -
W Orb web weavers
20% -
10% -
O% n T T T T T T T T T
> ¢ ™ ™ ™ ' 0 ™ ™ ™ \
N N N N N N N N N N N
S & & & Q’bﬁ & @'b* SN Al

Al 3 unudwsaluusias suild InvluwsasifeulununudivienusA8unsd

v

MUNBIAY B.LNAY

9.92899 d1779MUTEHINADUNGATNIBY W.A. 2556 D3 AUBIEU W.A. 2557

ayunanisAnen

uwdveugddunidided 2 193 o flenw
NAINVAIELLNYNTINIY 110 ¥ila 90 ana 18 WA
auNI03zyfeseiy species $1uau 63 wila ATwy
Srunuriieanniigafie 298 Araneidae $1u2u28 ¥iin
15 @nNa 5898987A0 A Salticidae 911U 23 Fila
19 ana aensdsmiuAnduios 46 o
wumun oufinuussunnigafodeunsey

LsyaTaNAdaLUY asdUszneunguidu 7 wuu fo
Orb web weavers, Space web weavers, Sheet
web weavers, Ambush hunters, Ground hunters,
Other hunters Wwag Specialists @efinusuiuain
wniigndio Orb web  weavers $1u 39 wiln
s0989@8 Other hunters §1uau 32 ¥in daufiny
frunufniigafe Ground hunters 84aAD

Orb web weavers 91U 415 @7 way 235 6
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audsy Wewdeu Weuusazdiaiiouw wuin Orb
web weavers aufiuissiauaruiuiagetuio
Wounsngex fugngu uargegalulfoungAinieu
wanamasludiou unsian Juieu aulinuludou
WAL ANy Ground hunters Tuvnigd
Other hunters lifinmsidsundasinstuanninly
upazliou @MU Ambush hunters Waz Space
web weavers ilinsildsuwdastios sniju Sheet
web weavers lmwﬂummaquwmﬂm ARNYNY
Orb web weavers VIGULﬂ@R]’]ﬂ{]ﬁ]QEJﬂ’]iﬁmmiWUM
wiluuAazyen1sEUgn Ve Tuwn uavmns
wigAulavewudn nsdh laanurainranauas
aaﬁ‘ﬂszna‘unzﬁuLLmqﬂuixwﬁLQﬂLﬂuﬁugﬁuwﬁa
fddnlunisiauinisineasduniduio
wnwasnssudsdulusunan

AnRNIsUUTZNA

n9iendstussamaingUssasdiind ide
nsaluayuRuYLAINAUEsITNMARNY LY
YoUOUANAMNILAY NALANA Taaszifiuiiiie
NMsANITe wazvouRTnEeuNlsSeuinge
ws¥u lmnuemdelunistind asuivity uas

ALLE WUAIIANLUINN LN EATOUNIE
v a
L@NE1I971984

A0 Tafandis. ldszyUnnud. useysluundan
vaUszindlng. neafguazdniivel nsu

%mﬁmwm, AFINN 1. 53 U.
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MTNAIARUIN 1 WILNNENNTATEY species luwlan?iBun3d Urunesiu gnounad 3aminssued sening
OUNGATNIEU W.A. 2556 D9 auiueey W.A. 2557

29 Fomermans ALY
THERIDIIDAE Ariamnes  fassifrons Space web weavers
LINYPHIIDAE Neriene macella (Thorell,1898) Sheet web weavers

TETRAGNATHIDAE

TETRAGNATHIDAE

TETRAGNATHIDAE

TETRAGNATHIDAE

TETRAGNATHIDAE

TETRAGNATHIDAE

Opadometa  fastigata (Simon, 1877)
Leucauge decorate (Blackwall, 1864)
Tylorida striata (Thorell, 1877)
Tetragnatha maxillosa Thorell, 1895
Tetragnatha javana (Thorell, 1890)

Tetragnatha mandibulata Walckenaer, 1841

Orb web weavers
Orb web weavers
Orb web weavers
Orb web weavers
Orb web weavers
Orb web weavers

Orb web weavers

ARANEIDAE Araneus mitificus (Simon, 1886)

ARANEIDAE Argiope aemula (Walckenaer,1841) Orb web weavers
ARANEIDAE Argiope catenulata (Doleschall,1859) Orb web weavers
ARANEIDAE Argiope dang Jager & Praxaysombath, 2009 Orb web weavers
ARANEIDAE Cyrtophora cicatrosa (Forsskal, 1775) Orb web weavers
ARANEIDAE Cyrtophora unicolor(Doleschall, 1857) Orb web weavers
ARANEIDAE Cyclosa bifida (Doleshall, 1859) Orb web weavers
ARANEIDAE Cyclosa insulana (Costa, 1834) Orb web weavers
ARANEIDAE Cyclosa mulmeinensis (Thorell,1887) Orb web weavers
ARANEIDAE Cyrtarachne nagasakiensis Strand, 1918 Orb web weavers
ARANEIDAE Eriovixia laglaizei (Simon,1877) Orb web weavers
ARANEIDAE Eriovixia pseudocentrodes (Bosenberg & Strand, 1906) Orb web weavers
ARANEIDAE Gasteracantha hasselti C.L.Koch, 1837 Orb web weavers
ARANEIDAE Gasteracantha doriae Simon,1877 Orb web weavers
ARANEIDAE Gasteracantha kuhli C.L.Koch, 1837 Orb web weavers
ARANEIDAE Thelacantha brevispina Doleschall, 1857 Orb web weavers
ARANEIDAE Parawixia dehaani (Doleschall, 1859) Orb web weavers
ARANEIDAE Neoscona vigilans (Blackwall, 1865) Orb web weavers
ARANEIDAE Neoscona nautical (L.Koch, 1875) Orb web weavers
ARANEIDAE Neoscona theisi (Walckenaer, 1841) Orb web weavers
ARANEIDAE Poltys illepidus C.L. Koch, 1843 Orb web weavers

71 68 Oral presentation



%
%
5
*

nsUsERRirINIskasaeranuINIsnsetsnuITeineine i liuisemelne asan 4

U ANZINYATANANTY UNNINRBWSAIT Ruaglan sendneduin 22-23 unsiAL w.A. 2558

M151901AKUIN 1 (D)

2 FoAneneans R IR
ARANEIDAE Poltys elevates Thorell, 1890 Orb web weavers
ARANEIDAE Gea spinipes C.L.Koch, 1843 Orb web weavers
NEPHILIDAE Nephila pilipes (Fabricius, 1793) Orb web weavers
NEPHILIDAE Nephilengys malabarensis (Walckenaer, 1841) Orb web weavers
LYCOSIDAE Hippasa holmerae Thorell,1895 Ground hunters
LYCOSIDAE Pardosa pesudoannulata (Bosenberg & Strand, 1906) Ground hunters
PISAURIDAE Nilus albocinctus (Doleschall, 1859) Sheet web weaver
OXYOPIDAE Oxyopes  lineatipes (C.L.Koch,1847) Other hunters
OXYOPIDAE Oxyopes javanus Thorell, 1887 Other hunters
OXYOPIDAE Peucetia viridana (Stoliczka, 1869) Other hunters
SPARASSIDAE Heteropoda venatoria Thorell, 1881 Other hunters
THOMISIDAE Runcinia acuminata (Thorell, 1881) Amnbush hunters
THOMISIDAE Thomisus stoliczkai (Thorell, 1887) Arnbush hunters
SALTICIDAE Harmochirus brachiatus(Thorell, 1877) Other hunters
SALTICIDAE Hasarius adansoni (Audouin, 1826) Other hunters
SALTICIDAE Myrmarachne plataleoides (O.Pickard-Cambridge,1869) Other hunters
SALTICIDAE Telamonia dimidiata (Simon, 1899) Other hunters
SALTICIDAE Telamonia festiva Thorell, 1887 Other hunters
SALTICIDAE Plexippus paykulli (Audouin, 1826) Other hunters
SALTICIDAE Plexippus petersi (Karsch, 1878) Other hunters
SALTICIDAE Omoedus ephippiger (Simon, 1885) Other hunters
SALTICIDAE Rhene flavigera (C.L.Koch, 1846) Other hunters
SALTICIDAE Phintella vittata (C.L. Koch, 1846) Other hunters
SALTICIDAE Phintella versicolor(C.L. Koch, 1846) Other hunters
SALTICIDAE Epocilla calcarata (Karsch, 1880) Other hunters
SALTICIDAE Epeus flavobilineatus(Doleschall,1859) Other hunters
SALTICIDAE Evarcha flavocincta (C.L.Koch,1846) Other hunters
SALTICIDAE Portia fimbriata (Doleschall,1859) Other hunters
SALTICIDAE Siler gemiglaucus (Simon, 1901) Other hunters
SALTICIDAE Thiania bhamoensis Thorell, 1887 Other hunters
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M151901AKUIN 1 (D)

29A Fomereans AUAUININY
SALTICIDAE Cosmophasis thalassina (C.L.Koch, 1846) Other hunters
SALTICIDAE Chrysilla lauta Thorell,1887 Other hunters
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n1sagsuiuvasunsdunysanlunuasanisirfuideaendt Janindeslns

Coexistence of Pycnonotidae in Hill Evergreen Forest Permanent Plot at Huai

Kog Ma, Chiang Mai Province
[ 1 a = 1'% * %
Ananwal A3 Useid AauA LazAanIn u1san

1 a a 1 v a 1Y
MM Auumand i Inerdeinunsaans N

*Corresponding—author: Email: prateep.du@ku.ac.th

undnga: N1sAnwIN1seETINuvesunlunguunUsen (Pycnonotidae) neluulasisthauinvieneniia Janin
~ Lo a ° <, ° - & A @ = A a ° 2z v 1%
el dtlunisdsadulssdmneuiauwsiiousunay 2554 fusleungadnieu 2555 vinsinudeyalagly
AAuFTIMULUEURTT (Line transect) Tunlada13saune 400x400 AT WBANEINISNTEILAILALAS VNN
faluthauvesunusen 5 wila laun unUsenlealleanile  (Alophoixus  pallidus) unusemdna1va

(lole virescens) unusonfiu (Ixos mcclellandii) unusendan (Hemixos flavala) LLazuﬂUiammﬁmﬁaﬁ;ﬂ

(Pycnonotus flaviventris)

NaMsANEINUI unUseRTa 5 wia Snsnszaned Wiemiuwhicusnaulasinudsauiinans Tneun
Usenina 5 viin HusHlavianedafitlunismauiomn 50 ¥in 42 Sudu 31 ana iWeutsmadlulivssTosily
nMsvAuvesunusiazsdenuin unUseslsaileamioliviafiglunsmavinniian sesasnléun unuseagn un
Usaawdosiign unusenanmiun warunUsendaii Wvdafielunsmiu 27, 26, 12, 11 wag 10 ¥ia ALaRy

ad o v

AdnAgy: unUsen, wlasnns, siane, eaonii, IBE15I19MULUFUNT

Abstract: A study of the coexistence of Pycnonotidae in hill evergreen forest at a permanent plost at
Huai Kog Ma, Chiang Mai Province was conducted monthly from December 2011 to November 2012. Line
transect method were placed in a 400x400 m permanent plot. The study had the objective of studying
distribution and plant species which Pycnonotidae used to foraging. The Pycnonotidae consists of five
species in this study: Alophoixus pallidus, lole virescens, Ixos mcclellandii, Hemixos flavala and

Pycnonotus flaviventris.

The result found that all species of Pycnonotidae are widely distributed in permanent plot. They
are used a total 50 of plant species, 42 genus and 31 families: Alophoixus pallidus used 27 species, lole
virescens used 26 species, Ixos mcclellandii used 12 species, Hemixos flavala used 11 species and

Pycnonotus flaviventris used 10 species for foraging in this area.

Keywords: Pycnonotidae, Permanent plot, Plant species, Huai Hog Ma, Line transect method
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Unin

unsdunUsen (Pycnonotidae) tunguun
Mvthidusnszaewdaiug viefiFondn seed
disperser vosnssallivaneviin (3syms, 2528a; w3y
936, 2553, Sanitjan, 2001) WesenAunaliiuas
wanvesldudusmswdn ulsdulug/lu
mawmievesUszindlngefonsnszareuaniug
ndndinninmsnszasdniuglaean afwiy
uazAy (2549) UM gneuuiAneegnn- Yy
fighuldl 475 @i Ausnguulu lungnenu uitiies
Saeay 29 ﬁawﬁaaﬂumiﬂismaﬁuﬁ Scott et al.,
(2000) FaduumdunUseniududnidnuiinguid
ANUAIALBEINARTEULTINA ITIzaNTatn
winvosiuliiinudly
dispersal) Tunsnszareluluszuglnaanduudls
NTAUA wazamy (2555) ludsemelng finsnssany
vesunUseniavan 36 wia dwluudinaienonii
Ananwal uazAME (2556) dranuunidunyUsen 6
¥ LA unUsenlaadioaniie unusenmdeiagn
unUaAin unUsendtLin unUsonans wazun
Usondnanam loma (2544) eunluediidelssn
Wuunfithdedlmse wasuundifdniud

Tuszuuiinemile) Snusznauluseun
meﬁmﬁmﬁaagﬁmﬁu unumnhiin
Uene (Ecological niche) yesunusavylntuil
auduiuslensaiuifanns  Tneflunasding
Usuiaileanmsunaugminensseninailniusig
audasnslinsnernsasundennaztadusine 7
FouriuAulilANLANAIAY 1Y UTnnUesenms
YUINVDIDNT ToN1T9AU BN dunidlunis
WA waznafioeniu Wudu (WUsegnns, 9.U.4.;
Fsgms, 2528b; Andnwal, 2556) nsvaspautaded
Fuduanfuilegende 1wu msmevesulsifiiu
aWnsedun vieutasiiluevsvesunansiuiu
a1 o1vlunusageiaitausndulunislitade
Tunsensstinmdoudu nan1uLALe 5L
n$nennstu mswdsiuiisluuneinieaty Sendn

(endo-zoochorous

intraspecific competition NITUAINUTERINNUNA
wilafiu 138777 interspecific competition (Us¥nns
, 1.U.4) Fesmsudsduneluunedafeaduiuiela

dudesdudeu ewinunianudesnism sl
findnendstumnniatadeduemauasfiogetds v
Tinmsunaugenglurilaperiuddianugunss (aen
$n uazadie, 2552) é’faﬁ?umﬁﬂmmia&uii'auﬁ’uuaz
nsvudalumsuiaugsiladosineg vesunflendoey
Tufuiieriusadudsnduednd @ wszasyili
nunazinlafisdasefiununassiadosnisnield
anmundeiediu Swaunsetluld Uselewd Tu
nsdans Auflegendouazeyinyuieiuguesunly
fuidelulueuan

gunInluazisn1sAnen

1. daufidnen
nsanwnelunlasanisiifuie
ABAIN %ﬂ&gqasjﬁluﬁuﬁqwmuwﬁqmamaaqmw-
Yo Jminigeslu

< v
2. NI13tNUYdYA

2.1 @enyhmsanwluilasanistiduin
Tneldutasiegnemuin 400x400 wms Radstiuan
WeRnmunsiasuulasdsrufiatifiuen Tnefiei
fraduingudnansious 2 wufims ynduasd
mnewvmiiueguulHuagiiiey d153aunlaevin
N15399 line transect S¥8EN19 400 LUAT V'T’wm 7
LU

2.2 YNTENTIUN 2 a0 Ao A2 g
Sudaus 07.00 -10.00 . wazraUBER LA 13.00
- 16.00 u. @ralagldndesdemsinauuuannn
(binocular) iewuunyseaiingAnssunismiu ¥
nsUuiindeyalian vilaun Fundsfiunlglunsm
iy ¥ilAvesemns favuuuNuegilidy uaziiia
yosuldifundlulduselovilunismau

3. AAITYVoUA

Y

31 dwunvila unlunguunusen an
wilsdediiogun vueyads wavzna unidedng (373
Jud uazanz |, 2555) Swundaiviiundiluly
Usglenilunmsmiuanduaruuusiuegiiilen lag
nsfumiiafidluteyaedenssalilluuasans
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Prdumenenin anfuivednaine1nl A
JWAENS

3.2 MLHUTINISNIEINeVeIunUsan 5 ¥
PnuluntuainnsUnnu1aun  400x400 LS hu
TUswnsy R

NauazIasal

PMNNSANINITNSEBMVBUNUTEN 5
wila lown unusenleaiioaunile unUsendnaiund
unUsengu unUsendiidn uazunUsenimdesiagn
ﬁf{hmuﬂ%ﬂmiwuuﬂ (observations) W 5 %ilp 59U
wavua 241 ASs IWEJWU’j’ﬂuﬂ’ﬁLﬁU‘i’JjagaﬁzﬂLLGﬁJ
2554 1 ¥ 2555 unusenleadiuniofisuuadily
miwwmﬁqm 75 A% sesman TduA unUIenRIY
W 56 A unUsonLdaiign wu 43 p%s unUsen
A48 wu 43 A% wasunUsendnanen wu 32 ade
puddu nnasinensliusslovivesdaiiei
unidlumAunuin suliiviund sl leTiuss Tovd
Tugunsldna wazmen usmsiiteugnls! nals
wae thvnuwiniiy wadsnuinunldussTovdiuin
yoerulilunIsians L muas ey uasinnziile
selavduuuasnatsennia Tuldwesnisideuselom
sonismiu Tudruvesnnumainvansveswiaiia
i lUlgUsylevilunismiunuin unUsenles
doandeldulafivlunismAumniian sosamn
own unusengiun unusenwdeaiaan unuseniin
A7 LazUNUSERETEN ALy (A1sed 1)

A15199 1 uuvieisnunnlulguselevd

@

& |2

o —o

S S z

S s G e E

=5 G M = —g

g e 'S & =

@ @ @ @ @

e A e Vo o

=) =) - =) -
Species 16 8 8 9 19
Genus 23 10 9 11 26
family 26 11 10 12 27

Al 1 LLamqa‘hmuﬂ%y’aﬂ15U§Wﬂgmaauﬂﬂiaﬂﬁ”’q 5
oiln TuuAaglRaUNUIN HBU NN, W.A. LAY N.A. WU
unva 5 viln ImaﬁuﬂﬂiamqmLLasuﬂ‘LJiamIéqLﬁaq
wiledsranusel
NMNITALFVDIUNWAUNUTORIULUAY
ansthAue (ndl 2)  wuunUseadnanuna
AszaeivAulusuelideuiuuuneiingu
mnﬁq@ doananduundsenmuadndmanides
nsAusmivunUsenrwInlg) unUsenQuIm
AunszaesatutuunUsenlsadeaniodowiniu
pnsreuitaumnaniusemAuluiuRln @i
¢ unnsafuunysenatidildnuiimauvinsesnly
mﬂ‘uﬂﬂiamLmﬁﬁmmé\’aamimmiﬂixmm
Wil uwavgavngunUsenmasaiign wun1s
nsTemAUTiBsUsELesiuiiTAUSh 2 vin

ayunansAnen

YNUSRNY 5 ¥8e Answusassyanviay
Funtanisvnaunislusdasanisunfuw Wuislu
nsusudelianunsaegseatuiuiinely

AnANIsUUTZNIA

VYBVDUANNINGNETULINYIF d5 U uae
ftugiy Foygwliléfuilunafutoyamesu
ainUANENTIINMTIRBUIIE  1AseInsms
AnmnuanuvanvatemstInmsemsiasuulag
giomdlumasutaunmaronendiuas i
IndlAssvesszuvinagnesgnn o danin
Fodlwl faduayunulunsihaide uazaning
YUBUAN AMBAWY LTodne dmTudwuzinlung
Aasgndeyalulusunsy R
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AaNIn 130n waraRia NBUNT . 2552. WaATNeI
Ul peuguAans uInenaeinuasAans
, NN,

YYI3E AR5 . 2553, nsdrsaruniinszaneiudn
nawaUiidanddsedniuineedemn
2INBITEIANT JewIadesing . Inelinus
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19, Wedln. @adun)
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Ananwal @s. 2556. Uuuunviniuvasunlulas
a1sthAugrand Jsndadie el
Inenfinusuegin ,
UMINYIALLNEATAERS.
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AN519WUINT 1 SeTestaNviunUsenwnazsdadnlulduselevilunUasanisUrduwnimenenii 238l

. = |2

ilnii e - & é

o e :g ﬂg >

= % 5 -

= = [cN [cN =

& & = = &

= = = = =

1. NaLAvY Castanopsis acuminatissima (Blume) A.DC. v v - v v
2. ﬂ'a‘jﬁ Lithocarpus annamensis A. Camus v - v - -
3, fieluido Castanopsis tribuloides (Sm.) A.DC. v v - - -
4. Aowilu Castanopsis diversifolia (Kurz) King et Hook f. - - - % -
5. NBUVU Picrasma javanica Blume - - - - %
6. nenuwlulug Castanopsis sp. v - - - -
7. AiovuIN Quercus oidocarpa Korth - - - - v
8. ﬂ'a‘lﬂ Lithocarpus auriculatus Barnett - - - - v
9. nyvislulue) Litsea grandis (Wall. ex Nees) Hook f. - - - - %
10. n1au Elaeocarpus floribundus Blume - - - v v
11. M8U Styrax benzoides Craib - - - - v
12. 4990279 Wendlandia tinctoria (Roxb.) DC. v - v - -
13. A Engelhardtia spicata Blume v - - - -
14. uwarlpy Stereospermum cylindricum Pierre ex Dop. - - - - v
15. 91UU1 Michelia Baill.onii (Pierre) Finet & Gagnep. v v - - -
16. W@eIW3IWNUe Carallia brachiata (Lour.) Merr. - - - - v
17. ¥99u13 Thunbergia affinis S.Moore - - - - %
18. mesannlue™ Actinodaphne henryi Gamble - - - - v
19. mzmiﬂ‘ﬁﬂ Eriobotrya bengalensis (Roxb.) Hook. f. v - v % -
20. agNualn Vitex quinata (Lour.) F.N.Williams - - - v -
21. W maN Macaranga gigantea (Rehb.f. & Zol.) Muell. Arg. v v - v v
22. W@ Bischofia javanica Blume % - v v v
23. ng1d Schima wallichii (DC.) Korth. v v - - -
24, u’mwm’ll,?iaiﬂi'ﬁ Prunus cerasoides D.Don v - - - -
25. iilensvursenl Scheffera sp. v - - - -
26. weylil Podocarpus neriifolius D.Don Vv - - - -
27. Iwune Balakata baccata (Roxb.) Esser - v - - v
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a |
M1T19NUINT 1 (91D)

[ g" ﬂg
BUANY - § e a% é
S & S S S
5 5 S 5 S
28. dauminanas Manglietia garrettii Craib v % v %
29. 1inne Olea salicifolia Wall. ex G.Don % - - - -
30. dauitu Alangium sp. - - - - v
31. ugnnNIIU Turpinia pomifera (Roxb.) DC. v - - - v
32. uzdlo Choerospondias axillaris (Roxb.) B.L. Burtt. & Hill - - v v -
33. ugsu Elaeocarpus lanceifolius Roxb. - v - - -
34. g8y Sarcosperma arboreum Hook.f. - - - - v
35. 418 Canarium euphyllum Kurz - - v - -
36. \figail Pyrenaria diospyricarpa Kurz v - - - v
37. 94 Vernonia volkameriiolia Wall. ex DC. - v - - -
38. das Garcinia thorelii Pierre v - - - v
39. &ud Vaccinium sprengelii (G.Don) Sleumer v - - - -
40. @8n13 Mallotus paniculatus Mull. Arg. v - - - -
41. dinzlAs Aslaia lawii (Wight) C.J. Saldanha ex Ramamoorthy - v - - -
42. §iiu Saurauia roxburghii Wall. v - - - v
43. @389 Bridelia glauca Blume v - v v v
44, wneUanuiinian Schefflera bengalensis Gamble var. v v - - v
impolita Craib
45. vslounad Morus macroura Mig, - - - v v
46. Wi Syzyeium toddlioides (Wight) Walp. - - - -
47. WA Syzygium tetragonum (Wight) Walp. - - v - -
48. wiriu Syzygium claviflorum (Roxb.) a.M.Cowan & Cowan - - v v v
49. willenAwiag Helicia nilagirica Bedd. v - - - -
50. dUNIN Persea Gamblei (Hook.f.) Kosterm. v v - v v
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AnuvaInuatensdinmuaslassairsvesdeauisldesluiuiivnayinduasiag
aunsaininyin awnavnyin Jandngashng

The biodiversity and plant association structure of dry dipterocarp forest in
conservative forest of Fak Tha land settlement Cooperative, Fak Tha District,

Uttaradit Province
405 WedsIHaNY
AATYIFLINRDNRASNANNY AEINEIAERSuazImALUlaE unIne1desvigensang

*Coresponding-author: E-mail: Pongthornpruek@hotmail.com

undnge: MsAnwAnmnaemsTanuarlaseddseuindfesiduuiitiheyindvesiauannsalvnii
Sunovhni Terfagesing i luiuiithauysal suiusliiammn 29 9fn S 18 29d Sufindidngdu
vosuglsl Ay 18.29 ma/enund wagiaumuuiuiugll wihiu 1,316 du/enuad stuslel finuannnszang
fhituilutuasilenunniign fo W Sdfuiivindnadu iy 7.50 a3 ienuns wasdiediarmumann
srenevassiiaiuslel (SWI) whiy 3.72 dauftufitngrldussTend wutuglsl 60 ofin S1umu 28 2 Sufiviind
Fuvoaiuslel whiy 16.40 as.a/A8nued uasinnumuuiuiuglsy whiy 1,583 du/ienuas Nuiivige vesddu
e Wiy .14 ps.a/enued waedianddenumanvanevesdaiugld (Swh) winfy 4.13 Fafianuvannvansgs
nifuiitnauysal Wefinsanvuadduresiuslsl wu Seufeldeidluufivgrldvsslond  Iwuslfoun
ntumuuiusnnainfiuiitnasysel duiuglivuanans uaglivunalng desniifuiiviauysal

AAIARY: AUMAINTANEN 19T Tassadiadanuiie Unfess

Abstract: A study on biodiversity and plant association structure of dry dipterocarp forest in conservative
forest of Fak Tha land settlement Cooperative, Fak Tha District, Uttaradit Province. The result were found
29 tree species and 18 families. There were total stem basal area as 18.29 mz/hectare, tree density 1,316
trees/hectare and the highest abundance 25 trees/rai. Shorea obtusa Wall. ex Blume was dominant tree
species and 7.54 m’/hectare of total stem basal area. The species diversity index by Shannon — Wiener
index (SWI) has value 3.72 in the mature forest. For benefit area of dry dipterocarp forest shown that tree
distribution included 60 tree species and 28 families. There were total stem basal area as 16.40 m’/hectare
and tree density 1,583 trees/hectare. The total stem basal area of Shorea obtusa Wall. ex Blume was
4.14 m’/hectare. The species diversity index by Shannon — Wiener index(SWI) in benefit area of dry
dipterocarp forest has value 4.13. It found that small plants were also abundantly for benefit more than

the mature forest on biodiversity and plant association structure of dry dipterocarp forest.

Keywords: Biodiversity, Plant Association Structure, Dry Deciduous Forest

Ui annsaififuiviarunUszana 54,0001 Tusiau
dpvavinaaivini - Sunevhnvin - dwmin dldudsiuiivszann 20 Weddusvasiiudivionun
gnsAnd  lasiuauemsyswislulasaniseysng Aafusiuulszina 6,800 13 el fuitudivnlsl
fiugnssufivsuonnainnseaiis aufanssmm dunansflanuliifieniseysng dmsuiuifivde
$ausIwEgA1Y aeuuINTIUNIT3 (en.as.) Inevnsilau SnUseana 80 Wesiduddeld g%’m%’mﬂuﬁuﬁuyjﬁ’m
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o v &
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gl fewgil Jedenusnuiiedesd
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Fmingmsing ilefazvilymsuiednvazvaadany
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BnsAne

1. mynuUasdudiegaliuszandldannis
myfnwvenadoy (2538) lngldudasmiln  Count
quadrat 2R 40 X 40 wns Faaeiinstuiinuiiai
nazduanlushe wionfulinsiiutoyadugldua
g9 uazvuaduseUIesE LTSy Un  finuge
130 wasaniiuiu (girth at breast height, GBH)

2. MITWTILOYARVIUVANVAVDITUG
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Suinsdiavesulivnuislusanioaiouasie
Inermans uanssatoyaidutydnedeusls

3. MTBATIZAFIANAY (Plant Community
Analysis)  Iaensiins1zsi mufveaiuglsl
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ndalfiduszeze 6 Wou avedeumsassealaluaeslse lusinvesensn nserfdnuaenisdugiine,
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dhanas ldunnuous wadiavn 20-27.5 lalasuns wu rhizomorph  Atanadiseus n fimsadadule
oonuuensIn lell clamp connection  \ledanmEniuazsuIINmTIAglAndesgansATnuNTaT
hartig net wluludumedinndg 1 $u nsugniiode nisldwade iamnzaiuss Iuamaasgdulamaniug
Gurhugusnanfissduaesin wazsnatanmdniinslallardodiaungausslitund ldioneun

[

Arddny: ealalupaslsy Winwzdsuss ndliisnaun nsugnih

o

Abstract: In this present study we established inoculation experiments between the recent discovered
A. sirindhorniae with dipterocarp seedlings for reforestation in Thailand, to determine their potential for
ectomycorrhizal formation in greenhouse. Spore suspensions were applied to 1 month old dipterocarp
seedlings in greenhouse. A sterilized soil and sand mixture (ratio 1:2 w/w) were used as substrate. Spore
suspension and soil inoculums of A. sirindhorniae were inoculated near root zone of dipterocarp
seedlings in the plot. Seedlings growths were monitored for 6 months. Ectomycorrhizal infections were
examined by using morphological study. Characteristic of mycorrhizal roots are brown, not branching,
thick mantle sheath; 20-27.5 micrometers, clamp connection detected, and rhizomorphs had a dark
brown colour. A longitudinal and transverse section of the mycorrhizal roots showed the Hartig net
structure at the root into 1 layer cortex. Growth of seedling inoculated with spore suspension and soil

inoculum are better than non-inoculated seedlings.

Keywords: Astraeus, Dipterocarp, Ectomycorrhiza, Reforestation
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Yunatldesunvesneliuumaeegieuuin
wsgumasfanszieginldinse U nsnidied
w.e. 2504 saenseialeluanunisaivesidiensun
lond1 50 Viudin “Iadyraurluvszmalneldpn
anitululdaoenazyindududriududausindy
yn¥l uiiniandmndldinisirgedaasu
uazAniun1sUgnlsisreunduuda Vaasldonau
Aozantloeadluynii § masitesldiniseniunis
FoeuAEaiuntsugn e tisesldiinamily
19 Tun15URUa” (Yayaad, 2556)

oalalupeslsen (ectomycorrhiza) 1 Uu
MAufiafadulsaufusieduuinafiemnua
Tenuwaziduusiy T2 0 B IR RVIL I
(mantle  sheath) uloazunsrudueadin
(epidermis) mawwm%’ﬂﬂLﬁ]’%zgagujism'jWQLsuaa”lu%u
ADSING (cortex) YIIANANWUEARIIIIUNR 58N
wuleensdnudn (Hartic net) wilainuiduledsnan
wigninlUlutuveseulanesiia (endodermis) waz
U3 naduviedidoni uuusui avhmind
mﬁ'auﬁwﬁwLLazﬁmmmﬁmﬂﬁugjsmﬁm AnduLay
avauansusenau s1nealaluneslseing 3
WasuuawinsnUnd Ae  finsuenuvuaiiady
wazflvnevessnlngdu Wumsdheiuituiinoves
FINMUNIAATUT MO TUaY thlvunguls
(@¥B25304, 2537)

grsunduliadaniefidanuduiusuuy
walnlumeslsviognaunudn s1ealalunaslugves
gnsufivansadanazifusiianusoasimeniia
Wiyeguuiiuth Wawaniidiisussmulduas
Sudszulally wildludad  Sudszvulduandu
walaluaoslsvivesenaun A Winwny Tudsena
Ineflsreaunu Wang 3 oda lawa Winmngnla
(Astraeus  odoratus)  angihe  (Astraeus
asiaticus) N REGE K]
sirindhorniae) (Phosri et al., 2013, 2014)

(Astraeus

Wiz d3uss Wuamnzsdalml wuidu
ﬂ%u’qLLSﬂmaﬂaﬂiuﬂiwaﬁIWSLLaxagiuﬂejuLﬁmﬁmﬁm
W1 (Astraeus spp.)  lawaenifindidseeuatasi
yuslvginindiasnzsiaisinuazuilaaiild sue
aeniiniiinlalugian Sunadusiugudnans

1NN 5 wuiwes dlen enuiniasafufiazuan
ooniidnuarfiembugun Tusguuitumluin
sssumATamiulihedorsidulivn lutlagtuddly
fsenunmednermansiuiiamsaiaiansaais
welaluaeslswlaiuldonaniidamu by i
iifmqusrasdiiionismagounisads
welaluneilse veudimmnydiuss fedimsldide
Feia uaztienadeunisduasunisiasayiulnves
ndldisnaunluaunzd

aunsaluazIsnisine

1. MILASUNEITUYIUADYVDIAUDS

11167 881 WK AT USS NNIUNIT

'
(%

QUL TIDMUUAL 40 BeFwalTyd 911U 8 NTu

3 Y
< o

T¥iannonidia uazihaUediiamneaussiunauiu
dhndudisndouds Usunms 80 Uadans
Wua1sazany Tween 20 USuns 0.2 Jadans agl
\loanusaiavesh silvaveasiutnaudude
Weniu aatudrniualesiald haemacytometer
neldndesqanssmi (1 Tadfns Ianunuiuiuves
auodintu 6.70x 10" wadneladdns)

2. NSLHTIUAULYD

Aiufeg199n wasAuusnsoufug1am
Tnedufiusegnenniieeininasindeiamne
#uss yrdnadll 10-15 wuRuns wensn uassin
snoondutudng wimauiuilidiu

3. Msweseunanldensuniveldlunisnagau

1) wigwiagugnlaglivihdunauiune
Tudasndu 1:2 (hwdhsetudn ) shdelundiods
awslefigumail 110 esmiwaidoa aaudu 15
Voussemssinunan 15 wit §1uau 2 ad v
nadausnun 24 $alus shaguanldadlugedn
u1m 6x12 T ehidedoueanosedsosay 70

2) Mswseunanldensun diudnenesngns
frethianiiazonn 2-3 ads antudaensdnien
2-3 afs Eroendeiaiedouds 3-4 ads 1h
winAquAEinIvay sntdBuatLEReINg
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an fewdanenvgnadlugedt sadndnduaudn
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4. prsnedaunisas1anlatumastsenlunanlsd
&19U7

1) Ugnidelitundnlindrenaunlngldidons
Tuvinalnde Ausinersun Msneassdl 3 SaLus
un ldwademsurusesaes  ldfude uasym
mueui Lildlddolag sinladofuszosnm 6
Weu (515591, 2551)

2) Fan1sisranalillaenisinaiugs
wazldusAudnasnsEAuAeIINTRINAT i n
wou \uszeviian 6 Weu

3) iflensu 6 ey nvdeUNTaIaenAln
lumes lswlaenisdusiegnesin asiagdnuuy
duguineinelandes JanssALUY anasle 419
snlavorndetiva uonaudnuazdagive
AnuveILsazNIALILA

4) et e Rvnan  wagtimiin
wik edumilenu warlddu Tnofanaldfonsund
SLAUADIIN Imamiﬁﬂﬂawﬁqﬁqmmﬁ 70 89"
wargea Wunan 48 Falus (15smd, 2551)

5) ¥doyatildudiasziivnaadase
Tsunsaumeadi Wisuieuanuunndnavesaniade
#2875 Duncan’s new multiple range test (DMRT)
fisviuanudeiudenas 95

5. M3 ANYIANYULNNFUFIUINEVDII0E195N
HunfooinunzA5uss

1) wensintealaluneslsyiniuanvuzdnie
aan dreiliazenn Yanuendnuansuan
wrnsresTInMelandounesle Juiindnvagiay
13U (Durall et al., 1996)

2) asvdeudnuarlATiaiewes  mantle
way hartig net 1A8NsINNIFAVING WarAINET)
melindesganssmliuvamesle

3) dnnidauinalas deusie  lactic
acid %30 trypanblue in lactoglycerol

4) thsndegnanden Tnethsnfiuenud,
wndaildarenn dalienuszing 12 wuiunas
uiAuansazans 10% KOH fuflgaumndl 90 o
\walud uu 30-60 Ul W 10% KOH i i
a1sazay 3% H,0, 798 20 Wt Eredreenesn
Fetindu Wudden 0.1% Trypanblue Fuflgamad
90 parLwallEd w5 unil LAusaeg1asnly 50%
slycerol 15107 Foundunvidlas Anvdnues
lassaievessindeganelindesganssml Judin
anwaizlassaiiavessndiegwazaegy  (Phillips
& Hayman, 1970)

NawazIsal

NNTANIAN BTN WFUFINET WU
mshndevessuinmnsasusslurinund Aldide
freansuriuassales  dnvazvessnilFinnasm
laifinsumnuuwressn (not branched) adnaidule
WUSBUSINGBAI mantle W1 20 way 27.5
Talasiuns muddu @319 hartie net wnlulud
epidermis 1 %u’mezjaé %faaazmsﬁm%a%
woelal unaslsevendnliionaun Mddeseans
wuseraUsd  war Aude wihiu 64 uay 60
pudsu (nd 4-5)  Wisudisunisidulalay
Sesnnuawendlienuwiery 6 e meIsnis
#1399 wud AwEsveenaTldensun laudome
asuiusosales Aud e uazyaaiuay flen 2350,
23.45 uay 19.63 WURWAT ALY (Tl 1)

23.50a 23.45a
24 - +2.22 +£1.94
22 1 19.63b
20 -
-
16 T T
control spore soil inoculum

suspension

il 1 msiiulavnanags (wuing) vaendalil
g0y 6 eu Weldiidosiamnzaiuss
Wisuiileutugamuauitlldiudes e
d3uss
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Wisuiisunsaulnmadusiugudnansi
JEAUABIINTBINATIB1NUIDNY 6 tiou MmeIBnI5ld
sadeuuusngg wuth duihuausnansiisziuaosin
voandldfonaun Aldrudesasuiusosales fu
o wasnmiuAn A1 040, 047  uag 0.35
wuRlAs AUy (1w 2)

0.47a
0.40a
0.35a £0.04
+0.05
0.5 9 1005
0.4 -
0.3 -
0.2 -
0.1 -
0 T T
control spore  soil inoculum
suspension

Al 2 nstAulamadusugudnans (wuiing)
fsgfuaeminuaandiliionaneny 6 e Weldsh
deruiinungasusaiieufiutuyaaauauitlld
suderuiinnyaiuss

WiguisunsiAulanmenadnnImees nan
lenweny 6 feu MmedBMseneg wuin wIa
Fanmwes ndlffensunitldiidess ansuviuase
avod pulio wazAAIUAY dA 1.87, 2.29 way 1.70
%3 mEEU (1l 3)

2.29a

25 9 0 1.87a +0.61

2 058 +0.69
1.5 -

1 -
0.5 -

0 T T

control spore soil inoculum

suspension

ﬂ. IS 9(-)/ LY 4 U v 4
NI 3 WIRTIN T (W, n3u) veenaldl
89U191 6 Weu Llsldiites Winwmnzdsuss
Wisuisuiugaauaunlilamitosiiaumnzasuss

i 4 dnvagnisaiisealalupeslslundlivisn  Weldi@emeasuviuassales  (a) dnvaznsuan
WULIUB3TIN (b) MIsL3BsveastuLLUia (M=mantle) Myasradulelusin (H=hartig net) waznisadadule
99nNUONTIN (E=external hyphae) (c) MwdnmusMvesTIniliealaluaaslssiias  C=clamp connection (d)
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nansAnsasedl  wuimnslavhidesne
ansavanwaaduariuide Baelunisiiulnveandils
9w Tnenuin Sevavnisinidelumeslsyileld
deasaransavasficngsniinisld  iWefeiude
donmdosfuauiseves Tujaman et al. (2006)
wui mslddade lumedlsen Tiundnlsae
asavargaves deegsvninedosas 61-65 uazge

nhmsldiuredulelidundnldl fdd1egsening

Soway 35-37 ewinduleuians Mweideslaly

vesfuRnisenslianansausudaladiiu
dandoulupuld (Change et al. 1994, 1995)
agndlsAny msldrudeduiideaafideslunes
lswminduogluiiu de Viliifesasmsfndoiiiy
allusae uenaniflufudesafidesinelsaiiiu
dunsremenaldluwvasnizeie (Tata et al,, 2010)
Fohu msldmdeiiluansazaaledtaiuis
UftRndeuazazaanniy

adl 5 dnwaznisadaealalunedlselundilionan deldtudedeiude (2) Snvawmsunnuuumessn (b)
nMsdsshvestusniiia (M=mantle) msadradilglusin (H=hartig net) waz C=clamp connection (c) nmsia
mugmvessniiioalaluneslss warnsadradulueeninuensnn (E=external hyphae) (d) NMWdAA1MYIIIYDS
sinfidiealaluneslse

wzasussinunanlienaun Jsnsidanswuiuase
avaslinaninasglanlndifssiufuie

ayunanisAnen

Aol guszasdiiionismeanu
oy msataenlalureslssvendinmnzaiuss
Feisnsladoismneg wasilennaeunmsduasy
msisulavesnaliosuludounizd 910
msisenuin msldmideseansuviuasalesd
Yopavnsined Animslérdedieiuie uay
wud1 nsugnidesefinungBsusslsriundlidama
sio MstaTapAulamIsnNgs WRuAUgnanad
syfuARsIN waranatanm Andnishilddesdie

AnAnssuUsenna
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9mnsvasdRdasiulIaziiuun USaliauln aneuwisianagmn -Us Jaida
Weaslval wazwashwiugdndvnguas Jwmdinee
Diet of Amphibians in Hill Evergreen Forest at Doi Suthep-Pui National Park,

Chiang Mai Province and Phu Luang Wildlife Sanctuary, Loie Province

v ¢l v o ¢ 9 ¢2

= a r's = 1* 1 a 3 a a 1
gIn wannne  NYINUY fUNI UsziiU Aasua 89AYIY IBIEY LAz ARSS BIaU

e Tanentlsl aagiumans smanendoinensmans ngamwe
“nauanAdednitn drineydnudaivn nsugveuuisnd d it uaiugi
*ninTiingn angivenmansuvnine1dovounnu vouunu
*Corresponding—author: Email: prateep.du@ku.ac.th

undnga: Mafnwesvesdeianiiuthazfiuunuiom tiiuian NENULINTIRADAWIN U8 WAZIUASNYINUG
&nithguans Taeld351Aud1979 (line transect) tteiunesyauniisiesiviine s siiunisdsie udsedmn
o Beflufignenuuisninesamn Joifudeya fudifeuunsau fadeusunay 2556 wasnuiugdnivig
vansfutoyadusioufiguisu 2551 Safounguaney 2552 Tneiinguszasdifiensiuriin ornsvesdniandiu
ihazifiuun wanmsdnunusdaewnsiamun 51 29 910 18 Sudu Tasudmdhuin NYULTNYNFRBYNW -
Y8 wurlnems 45 296 310 18 SuAU uaziunSnwRugan IUgras nurlinewns 17 29 210 15 Sudu A1l
ANUVAaINTAeYia Shannon-wiener index (H) Tugneuuvisnanesginn-Js waziunsnwiiugdniviguaieian
H iy 3.19 way 2.52 uddy arwedadeesinewnain 2 fuil wultlussdududuiianuadiendatu
Wil 84 Wesidug wazluszaundiinuadiendaiuwiniu 35 Wesidud

AdAey: 013, dndaviiiuthaiiiuun, UhAuan, assamn-us, gva

Abstract: A study on diet of amphibians was conducted in Hill evergreen forest at Doi Suthep-Pui
National Park and Phu Luang Wildlife Sanctuary. Observations were carried out by walking on line
transects during for analysis of diet. Conducted survey on monthly that Doi Suthep-Pui National Park
January to December 2013, Phu Luang Wildlife Sanctuary June 2551 to May 2552. This study aims to
examine the diet species and electivity index of amphibians.The results identification from the diet 51
families 18 orders. Diet of amphibian composed of 45 families, 18 orders at Doi Suthep-Pui National Park
and 17 families, 15 orders at Phu Luang Wildlife Sanctuary. The Shannon-Wiener indices (H') at Doi Suthep-
Pui National Park and Phu Luang Wildlife Sanctuary were 3.19 and 2.52 respectively. The Index of
similarity (IS) of diet the 2 areas of the order 84.84% and of the families 35.48%

Keywords: Diet, Amphibians, Hill evergreen forest, Doi Suthep-Pui, Phu Luang
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Unin

Urfiuwn (Hill evergreen forest) 1dulhil
%uﬂﬂﬂqmaejuusamLmqaﬁﬁmmmumﬁumaam%
Tnevtaluudraenuialuiufiifiawgeann
1,200 wAsINTERULmLLa ATOURAULTIBNW LAY
uuﬁwlmuﬁassﬁummqaﬁ 2565 1105 Wssedlel 7
Unnglutssiifastusgesnamnuiiy Bousen
\Dendniu seduaugvessiulifegi 20 - 30 wns
ﬁuﬁqmmmmmamaaqmw o gauauysallume
uwdsnInensTanmiiddnuazunaquiedenu i
waneUszan wiillamnufedinutifunfideny
ﬁu%uuazqmmﬁﬁmaamﬁﬁ (nan3n uagedia |
2552) UizﬂaUﬁULfJuLLMéW’Tuﬁ’]ﬁﬂﬁﬁﬁﬁﬁmwLLaz&Ta
Huunds fuftendeiamy (specific habitat) vosdn’
avifuiandiuununsio wy Jeungneeginm
(Ichthyophis youngorum) wagnzving (Tylototriton
verrucosus) (133U, 2530)

wmsnyiugdaitiguans  fednduiiud
oufnuiininenstliuazdnitiogesanysal
AUV NVAIENNTININGS  UAE ANUVAINTANY
Yosuiniugan iUige Snnadfany NUBLIBUNIN VAN
(Odorrana aureola Stuart, Chuaynkem Chan- ard
and Inger, 2006) Fadudnaziuiaziiiuun finy
1@Lawwaummmmwuqamﬂqgmw dneney (d1in
ausnydnivi, 2011)

dniaviivhasfivundudn i
AnudRyReszuLing Tnalanzluszuudneainldl
Aduituiuvaduingisns fhastafifanuduiug
fudsmaeutu luasdmgdamanstaamgiidu
Hadudnin uazgnirinlumiiogondofitlgaumad
yosanmwIndeNivanzan  (eyasal wazany
2551) msiiatuvsemellanituiivazeratsuends
nswasuudasessyuuiinmild (rendn waz g
, 2552)

msanwiinemsdniasiivinasiiuun
drunnndnisAnwilumsuszma wiu Tundy awEnn
viAuwein1 uagniviade Fansdnwdiulngasin
1EIBNTHINTZINZ DI THAZNITA NN TZINIZ DI
dnlludssalvedsdiveyasgtosinn  laeanie
pthadsluiluiithiuin defy  nsnwemsves

Fnsaniiuinaiivunadsizenud unisdnwiteri
Tsuadinewnsidniasiiuinasfiuuniy - Ay
WANNVANUDIURIYENDIMNTING WarAuAdI8AE
vowlnewnsluusasiui lpgMsAsIEinedya oh

nsAnwmeISnisiarlvdnivasnsdy Tadudunse

gunsaluazdsnsAne

1. anuiiAne
euRiIAneYamn Uy gneiled
Jariadedval uaziw  asnwiugdnivigrais

gUn04i38 Yminlay

2. maiutoya
nsiiudeyalagldisnsiudss 2 (ine
transect) wuifiudalasnss  dausinan 19.00 u.fs
22.00 . ﬂﬁLﬁUﬂ,ﬂa‘UaﬁﬂU (Chuaynkern et al,,
2009) Az ndsdunule vhnsuenldgenanadin gaaz
1 ¢ Winueglugs 1 A ilelidieyasenun 14
fuituwinsnsaaeuhnudieyasenuuielsl &
feyavhnmsiugavesusazinganatafintaly
MABANARBIIUIN 1 cc Aidoanased 95% Lileset
vl wuneiinewnslusesfiRmssely anthy
ﬁwé’miagLﬁuﬂfwazLﬁuUﬂUéa&Jﬁuéﬁiimwa

thyavesdn fanfiuihandfiuunn
Puunviiremanielindesganssaiiuvanasioly
lasalay n1sdwunyinemsinlaeieuiieuiu
@ﬁamaaaq%m‘% (2538), Triplehorn and Johnson.
(2005), White (1983) waziinownsiidudauduie
TuneaUfuanTs ﬂg’mmlhvl,m ma‘aﬂﬂjumumum
emnsvssdniasiuhasAuunusasduuunls

3. Ansenideya
1) Ansigsiansviinnuvainsinued 81115 b

v '
=

upaziuy Melusunsy  Species Diversity and
Richness 2.64 AUFATVD Shannon-wiener index
(H’) (Shannon, 1949) @4fl

H'=-3(PP)
i=1
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o P, = dnduvewiln | Aosuauvewinvemun
S = Shuruwieriavun

H’ = Anadinnuvainyiaues Shannon-Wiener

2) eTziadulsEansauAdIends (index

of similarity, IS) (Krebs, 1989) nn15ideyavila

psanuluwsasunUSeuisunu Tneludmie o
Puudvelinownsnandvegluusdaz wui Tdans

Mt
IS = [2W/(A+B)]*100
We 1S = dulsyansmnunaienag
W= 31ueinenmsngnnuluaasnud
A = uurlae v sAnuNmua luNun A
B = s1wuvinemsinunaviualuinui B
NaLazIvTal

1. ANUVAINTYUN

nannsAnETine e ez fiun
aziiuunuinaliRunlugneuwiAnesgnn
- g uazlundnuiugdnivigrais nuvineims
e 51 29 210 18 Sudu Sufuiinursdunniian
fim ouy Coleoptera (,129) WU 18 1A T89A9NAD
SUAU Hemiptera (171) 8 23A Tapusaduin
NEULYIARBYAWIN-Uy Wurtinemns 45 1A
970 18 dUAY é’uﬁuﬁwmqﬁmﬂﬁqmﬁa UsY
Coleoptera WU 16 3¢ wazlunsnwiugdnivng
wae nuatineming 17 23 a7 15 Sudu Sududl
WuRAsNTigaRe Sufu Coleoptera WU 8 23
(F3190INTI 1)

ARviiANuaINae (Shannon-Wiener
index, H) vawlina msusnaURuTlugneu
wisAneegnn-Jeia A’ aandtdduiiluen
Shwiugdn iU gransegraditdudAgynieata
p<0.05 (37971 1)

A15197 1 AevTANUBaINaie Shannon-Wiener

index (H) ¥29¥RA81MThULAAZNUN

NUNENEN
AR NENUUMTIF  LunSnwug
BaINNANEY pogawn-de  dnivnguans
. a/ b/
Shannon-wiener 3.19° 2.52
index (H)

naewg: fsnwsiaeiululausiediuiang

N o @

wanAeNURg1eltsdAn9@d@an A 0.05

o

2. AduUszansmuAaIeAas (index of similarity,

1S) VIUVHABIWS

NamsALnAANdUUsE AV ANAG 8RS
YeinemnsiuiuiAnuvesinemsseniie
AUl gnenuuisnAnegaimn-Jetudauien
Shwiugdn iU guandlusedududu wudden IS
Wiy 84 Wosidud
(M15197 2) wazilofrsanluseiured wuindlen 1S
Wity 35 Wesidud (msedl 3)

AN5199 2 ANduUsEANSANUAANEAAa (index of

similarity, 1S) S¥®IneNuAlusEAUSUAU (Order)

Wunfnw aneu Lwasnwnug
wisndneeg  dadtguans
Wn-Ja
NYUUNIYA
- [0)
AOYFLNN-8 8a%
washwiug
dnivhguan ) -
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AN5197 3 ANduUsEaAnSAuAaneAad (index of

similarity, IS) Sewineiuiilusssusd (Family)

WunANY NENULIMTIR  LRSNYINUG
moggwn-de  dndvinurans
NYIUUNIYIA
- 0,
AOUELIN-U 5%
WwasNYIRLG
dnivgrane ) )
agunan1sfnen

MnAsAnE wfinemns vesdniaziiiuii
aiiiuun wuvdnewnsemiun 51 296 910 18 Susy
TnguT AU gnenuuiAnaEginm -Jg wu
e IMI5 45 WA N 18 TUAY war lRSNYINUG
dnivnguads nuvlinemng 17 A a1n 15 Sudu
AR IANUTaINAANEYEA Shannon-wiener index
(H) TugnenuuisnAnesginn -Youazionsnyiiug
dnivrguadsdien H' winiu 3.19 uag 2.52 audeu
AuRAAE e lne T 2 Wufl wuilusedu
fusuianuadtenaety windu 84 wWasidud wazlu
syAUNATANUAaIeARaTuWINTY 35 Wosidud

AnAnssuUsENIA

VBvaUAN  §1UNNUAMENTIUANTIVY
WiswF 1ATINISNSAAAINANUMAINTAIENY
Fanmslemsivasuutasgiionidlulnanuin
unmavheroniuaziiuilndlAsesssuuinag
nosawm-Uy Smiadedlm fatuayunulunisvh
Woedsil nsu gnenuwdsnd dnithuasiugiiy
gneuLiaAneamn-Jy Jaminigesdul wasnw
fusdniingrans Tmiaae feugnelid-lddud
AaeRIL YL tsANuazmnlunsLAy
Joyauaztieimdeiunisiiutoya

LaNA1381984

naudednivn ddneusnddnivn. 2554.
gudeyadaivudadine U 2554.
Wi hitp://www thaiwildlife.info/,
9 WeAANEY 2557.

9159UA ufnzdy. 2530. daivnluuiingnenu
whandneegn-ye, w.1-42. ly n1533e
duthiiaeaendi il 48, nevaysng
W ANEIUAIERS UNNINEHY
WNYATANARNT,NTINN,

AaNin 1Nsen waraia Nduns. 2552. WIAINeI
Ui, e @inentilyl eagauemans

UTINYRUINYATAEAT. NTUNNIL.

a13n3 wilaeus. 2538, unuuRnsigInen
oy, Auznuas wiinende
LNYATAARS. NFINNL.

ouasal Wi, gind nesily, oy AdyEuns
UAYANVE YiwiAnTal. 2551, AIWWAIN
siinvesdnfaviiuihaniivunuas
dvidosamumusziuaugduiuiian
Shwiugdnivnguans, w. 100-109. Ty
NAIIUIBLAZINBITUAIIUAINTN
U3 U3zt 2550. nguawITedn v
dinaysnedn iUl nsugneuwiend dad
U1 uayiugivg.
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MTHUINT 1 vinemnsvesdniaziiuinasiivunuinadifuilugnenuwianiinesgmnn - Yo waslunsnw

Wugdndviguana
Doi Suthep-Pui  Phuluang Wildlife
Order Family National Park Sanctuary
Acari / /
Araneae / /
Battodea / /
Blattellidae /
Coleoptera / /
Bostrychidae /
Brotylidae /
Carabidae / /
Cerambycidae / /
Chrysomelidae /
Cicindelidae /
Coccinellidae /
Curculionidae /
Dytiscidae / /
Elateridae / /
Hydrophilidae /
Lampyridae /
Lucanidae /
Lycidae /
Lymexylidae /
Scarabaeidae / /
Staphylinidae / /
Tenebrionidae /
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AN519WUINA 1 (5iD)

Doi Suthep-Pui  Phu Luang Wildlife
Order Family National Park Sanctuary

Decapoda / /
Dermaptera / /
Diptera /
Calliphoridae
Cecidomyiidae
Tabanidae
Tipulidae
Hemiptera
Berytidae
Cydnidae
Gerridae
Membracidae

Notonectidae

Pentatomidae

N N N N N e N N S

Reduviidae
Scutelleridae /
Homoptera
Cercopidae
Cicadellidae
Cicadidae
Delphacidae
Flatidae
Fulgoridae
Hymenoptera
Apidae
Formicidae

Scoliidae

NN N N N N N N Y Y N N

Vespidae
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AN519WUINA 1 (5iD)

Doi Suthep-Pui Phu Luang Wildlife

Order Family National Park Sanctuary
Isoptera / /
Rhinotermitidae /
Termitiadae / /
Lepidoptera / /
Opiliones Sclerosomatidae / /
Orthoptera / /
Acrididae / /
Gryllacrididae /
Gryllidae / /
Herteronemiidae /
Tetrigidae /
Polydesmida /
Sphaerotheriida /
Scorpiones Scorpionoidae /
Trichoptera / /
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msfneauaInratensianmeasthliuasdndtuinauuadeoudassuuiing
sEinseVETUILITATNANTTY wasadnuiusdnfinresses — undn

The Study of the Biodiversity of Forest and Wildlife in the Ecological Corridor
between Nam Tok Ngao National Park and Tungraya Nasak Wildlife Sanctuary

N5V LRANINA

AUdUIANTINENE UL ALa IUNANATEY Y inasugontl

*Corresponding-author: Email:chalermwong_ p58@hotmail.com

undnge: n1sAnmanuvannvaesInmvesliiasdnithunauuidensessuuinaseninagneuuiani
ug'mmmnLLaxme%’ﬂmﬁuﬁ:ﬁmiﬂ’wjﬁwz - widn Fagnutausneenainfulaemmasruvsneiay 5011 4
TanUszasdiflefnmamumannyiin anuuining wasaruadiendsiuvesdnitnaoniuduiogendeluaesiud
ousny ufadadugnaniinasonisisedinvesdnitn msnwisnuda it liTBnmsnaduiundsndunu 6 1y
Léﬁ’]iﬂiwﬁuﬁaﬂg%’ﬂﬁﬁgmmﬁu?ﬁm&Jﬁmmm'gﬁuﬁﬁwﬁuaz 3 Alawns new vansinudeyaidu 2 gana W0t
ndessnanesnlusia Wanssiluiuiidnm ﬁﬁayjaﬁié’mﬂizLﬁumiﬂmﬂg, ANUYNYNVRIEN TN UAENIINTERY
fvpsszrnsvesdriusasiaiaiuiimeneg dmsunmsinduinaine i wasdhsemn
was 30 x 60 w3 Tuiiufloyindsaesiiuil vihnaifudeyassdusznoumedrineesda wus shnsiase
URHGERETONG

wansAnwdudn Tl mudnidesgnieundiuau 27 wlia eyl uituilldud wyth nsvsentio
uad e Aawiuiuld uasdaau suddy WenSsuiusiaruadiendsesdnifissgnieuiluaosiiui
wundaueaieaasluszauliunans (0.48 ) Lm'LﬁaﬁﬁmmLawwﬁmigﬂqqﬂﬁaaumm@lmﬂﬁﬁwmwéwﬁmﬁia
sruuiinalliiTnuau 4 alia fe Hewn Woand wydh uasniivun wuilideianuadieadaiuun (0.75) wandl
Fuiwiaiugde it warsunudaitifordvegluiuiidnuiaesiuitlilfuandatuinntn Sniafinsiedeudie
insswisfiufiognadiuldda venaniddsdsanuundinu 58 wiia dnfidesnaudiuau 23 oiin dnfasiiu
avliiuundnau 12 ila drunsfinwiiuiueine dild wasdiiegaunsneiugdnitjesses - widn wuliilng
66 wiln 26 2 Tagrsdimudnnulnundiga léiun DIPTEROCARPACEAE lifvnjumu 61 wlln 37 29d Taenadiiny
Fruuwiinuniign liun PHYLLANTHACEAE gnlsiuazndnlsinu 25 vlin 20 2ad Tagasdimudnnuniinunniign
16uA LAURACEAE iiloutstubousonnuin Feugentuuu (auge > 30 s ) fiugliiisin Tdun o1ege Tdules
liide sraUne Feugentunans (ewgs 18 - 29 was ) Siusliiisu Ao wWéieu Aouauinn nenn dauFeu
gontua ( mwgs < 18 wns ) Tuslilidu Ao wWiniou Iny Sdmludn dmsuulashedidluiiuiigneu
wisgnitanuam wliilve) 82 wiin 31 29 Tnensdimusruaueiioanniian 1¥ud  DIPTEROCARPACEAE léfvtjumy
82 wiln 35 2 Iﬂmmmwummuﬂummnmaﬂ ol RUBIACEAE gnliiuazndnliny 23 wiln 15 29 1 Inensdiing
Srunuwinuniian 1dun RUBIACEAE LuawamiauaaﬂwmwLiauaamuw (Puge 2 27 wns ) dhiugliisy
oiun Lawﬂmaﬂ WINYA 81989 3oUBIndunans ( eugs 16 - 26 wns ) iugliiu Ao nssruns nudeiu dwy
dhuidousenduang ( mugs < 16 wes ) Ifuglieu Ao nssunA nudeiu winyn  WeSeuiteuriaesiiui
wudadaiug  Wssnuedminesiuiiviansonuldlusnfiuiinis uasiiaosiufiduglig
DIPTERROCARPACEAE tuiiuslifiduiuiendu wandiiiuindnufivisaesiiuiiifianundontaty

ANENARY : WATBNRBTEUUTA, AIUVAINTIANY, @NETULATIANYT, washyiugdnivmjesses - wdn

]
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Abstract: The aims of this study of the ecological corridor , between Nam Tok Ngao national park and
Tungraya Nasak wildlife sanctuary that was divided by the rural road no. 5511, were to comparing the
diversity, the abundance and the similarity of both wildlife and their habitat. The study of suitable habitat,
using 30x60 meters temporary sample plot for each conservation area. Tungraya Nasak plot had found 66
species or 26 families of tree (with most species was Dipterocarpaceae), 61 species or 37 families of pole
(with most species was Phyllanthaceae) and 25 species or 20 families of sapling and seedling (with most
species was Lauraceae). Nam Tok Ngao Plot had found 82 species or 31 families of tree (with most species
was Dipterocarpaceae), 82 species or 35 families of pole (with most species was Rubiaceae) and 23 species
or 15 families of sapling and seedling (with most species was Rubiaceae). The forest society similarity index
between the both plots had a value of 0.47 or 47% shown that a half of plant species grown in one plot
could be found or grown in another plot. The wildlife surveying using the 6 line transect into the both side
rural road at Km. 9th—11th, with the length of each survey line 3 kilometers, with 2 times surveying (summer
and rainy season) and collected the presence and distribution of vertebrate animals that consisting of
mammals reptiles, amphibians and birds. Especially large mammals which have been most affected. The
study found 27 species of mammals (most abundance were wild pig, red-bellied squirrel, brush-tailed
porcupine, spectacled langur and stump-tailed macaque, respectively.) 23 species of reptiles, 12 species of
amphibians and 58 species of birds. The mammals similarity index between the both side rural road had a
value of 0.48 or 48%. For the 16 species large mammals which have the importante role for ecology
(Wildlife Research, DNP, 2010) the study only found 4 species which consisting of wild pig (most abundance)
Malayan sun bear, common serow and leopard (less abundance all three). Especially leopard had been
found only once on the first surveying in Nam Tok Ngao line transect

Keywords : Ecological Corridor, Biodiversity, Nam Tok Ngao national park, Tungraya Nasak wildlife
sanctuary

Auge matnaquideusen fuglisuluiuil niou
unin WiguieuauAdeAave IRt RTUT MY
deusosruuiiv iiednihdoyaiildannisinwady
iludsgneunsuimstanisiuidliasegeaniniy
fonuauysaiilugsuudniiniifiutu uavegson
losoluluaunan

wadensessuvinady  Snuudandsi
awthan 1Hluns vims faneiudl ieliasogds
anm Uhilgauasyselfunalyfidnudaivmenn
dodvnalvgjordeegunnunevatsyiin  1Asang
Anwazdrmannunainuaen1agIninveslld aunIaluazdsn1sinen
wazdniUnnamndensesyuuinasinsemeu
whmnAthanmmuasansnuiusinieszes -
widn FeiifanUszasdlunsfinu fel 1. Anwanw
vanviavesdmivilunguvesdnidnsegndund s lag
whuingudivnuunelvg) Jeldunansgnuannis
wauenesiiut, 2. Anmanuynguvesdn nluiiud
fagdaviuundonsdessuving  waruinalndides
imﬁﬂLﬁumqlﬁuahuimgﬁé’mﬂ%lﬂmﬁumamﬁu 3.
Anwtiadeanauiiinansenusodnith uay 4. Anw
Seingldl Maduesdusznouvessiaiug anule

1. mMsAnwdudaIngUld

1. msfndenituifiasyinisnaua
fhognefaaTsuua 30 x 60 w3 Heftufleyintay 1
wlasiegne vinseesuvsdundasdesruin 10 x
10 AT 590 18 wiasdasisazulasgneinnisnitug
staudadnduszuuiiianudelunsantuiinuay
FPEELINILHE

2. Tuudasgesvuin 10 x 10 LA uhay
wlashnmsfudeyaesivss  nouveswdaiudiiy
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YIAANUIAANNGIMAENTUNARLYRTBULDALAY
wisngumssallifiiionsretudu 3 vun fe
1) iBusy (tree) mnefsiuliing
yuainseuTiszauen (1.3 was) faus 13.5 lwufuns
Pulvuasdinnugannnin 130 wnslagvhnmsiada
snaunulafissduen (gith at breath height,
gbh) Awgedsiausn mmqaﬁwm ANNNINVD
Fouven Fonssallsl uarfifidumisvasiuliudas
duiusnglunvasiogng dmsunnilldlunig
@579 profile diagram STINNTIAT) YAATUANE
swsylenilunsnsanfamuanudasuuames
syuudnaluouiag
2) Il (pole) vaneanssallsiid
yunnseufisediuendinini3.s wuRuns uazsinan
gunnndt  1.30  weslagvinisnsiatuviiauag
drnuivnngludasdesnn 4 x 4 R Yo
avuUastoglaglyisiumisvauuategnianuyuan
dgmomnuiastosfeuasiinasiegndlimiusm
widu 18 uwasseeng
3) naugniiuagnanlyl  (seedling
and sapling) dwmnefs wssallifinnugslaiiiu
130 wnsvinsiuriauazsuuiivnngluidas
Feg1ewnn 1 x 1 1WA Feegyuulawnuasdneves
wiastiag
3, MIhATERdanuiiv ofnwdnvaey
lpssasnvesdnuiiviasosrusenounugliiuam
AATUIIULY ATIE warANULvDIYHaRugLTy
LLﬁiazLLUaﬂﬁaa&mLﬁaﬁﬂﬂ@'mﬁﬁwmmmm
Important Value (IV) 1ne35v09 Whittaker (1970)
1991 Aen3n wazedin (2552) wUSEudisudy 9
Amuddnyvesiaiuglsl Ao Arfisaunnumuiuty
&g arwiduivg wasarusuduinsidndiedy
fansuvestuslifynuiamiiu 300 Jauandlidiude
BviBnasn 1 vesiusfivusiazadia figns deil
IV =RD + RF + RDo
Tngluduvestulimiy uagtugnlingilsl Hifioeen
RD way RF
4. mMTieszisrinuaInuaeveviin
g (diversity  index) Famsenwededl 14 3 gns
Wisuiteusu fai
4.1 Shannon-Wiener’s Index (Magurran,
1988)

4.2 Simpson’s index (D) (Simpson,1949)

4.3 Fisher’s index of (Q) (Fisher et al,,
1943)

5. silauaiiane (evenness  indices)
munlanuidues Pielou (1975; J7)

6. ArviianundeadTEinedian  (index
of similarity; 15s) Ingld@un1sves Sorensen (1948)

2. MsanedudnIU

1. Madudisesserne 3 Alawas feein
funtauudnlluituiion 2 H luiufidnwnsdarh
wdeudednitn  Juduunfadesevingneny
whithenuamuasnansnvtuiinitideasey -
widn Toglid wdrsiaumasiduineiy 300 s
41U 6 LU

2. Tuvinaududsamaniiiudoyans
WNSNIENE wazANNYNYUvedn iUl Inaawzdnd
L?ﬁquﬂé'wummﬂwg ﬂuﬁy’né’miﬁﬂsz@ﬂé’wé’méu
9u 9 uazun mefitalugedinudn it wazlade
ananuluuinadud19a lnsudsnsiiuvteyadu 2
998 ggn1aay 1 nds

3, thenfifafinuiiudeivvsesessestudin
Tugrudoyauitedaviun  ufinsnszanevesdaiv
Wmne way Ysediuanugnyuvesdnid (relative
abundance; RA) Tuitufignsiasia 2 usta

4. Vspdiuaruadnendsesdniifesgniae
uSsuifioutu 2 Wuf Teeldraviamunaisnds
v94 Jaccard(1902) (Jaccard’s Similarity; S) 919013
Ceska(1966) figmsail

5. indesrnaien ndmn iUl (Camera Traps)
TURndelluituiifidnuuszanandes 10 - 15 5u
Hufienfunas

suilunsdsluiiuil Whauuadeu de
iswﬁnmsijqwmuwaﬂnaﬁmnmn viga
FIUAUILT B .8%0U 9.55U3 LaglunsnyInugan’
Unvieszey-undn vieeil siuadudss e.nse3 2.95u09
SNV NTUUNINBLEY 5011 $21W39uan
Alawns?i o - 11
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Google-earth

Google earth

P ° o & S o e
AN 2 WUIE TN IUILAE AU INUG Y
sTELIAIANIuNg

An3IUTINTRYATEVIN IiBunaIAY 2556
— WWouniueneu 2557

NawazIansal

1. futivaaingrUld
mMyMaulasiegnaiiednudsnuiie 16

fvunganautas Tuudnadiluiunuesdnui

voavia 2 Heouy Tnerdugeiida ithannsadialunls

M19197 1 Jeyaiugiuuuasinegi

1Y

Wuiley$nd | UTM (WGS1984) | Altitude

vjesves-wndn | E 484485 N 1127192 | 337-362

13mﬂ‘m’n E 485145 N 1127272 | 350-374

NanTATEsidanufianuin uasedsils
wasnwiugreszez-undn wullilng 169 fu 66 wila
26 2 wdiwuSauviaingn 3 dduusn ldun
Dipterocarpaceae 7 %ila, Myrtaceae 6 %ila,

Anacardiaceae, Phyllanthaceae, Ebenaceae,
Lauraceae kay Meliaceae 3113 4 wilawinfy fug
IiffiAdiinnuddrygega 10 duusn leun win
\Hou e19g9 B?Jymg AouauY Tulas WINYA finaun
non waa wazdsdmludn  wuldvun 159 du
61 vila 37 WA wdinuIwlangn 3§y
usn leun Phyllanthaceae 6 ¥fim Annonaceae 4
in, Ebenaceae, Lauraceae Meliaceae Rubiaceae
way Sapindaceae 1wIUNAAY 3 YlAWIAU Wugll
flendvilanuddy gean 5 drduusn leu A finaun
Uuiluflonsssu ndude dsAnaluldn wagiduyn @
slu%uqﬂiﬁuazﬂé’ﬂﬂ WU 118 fiu 25 ada 20 29A 296
fnudwuvdosnngn 16U Lauraceae 1w 3
vila Wugli fendulnnuddygegn 5 drduusn
1#un finaun n3ude 15ulas uaawn wazusinudne

ARviianuaInratenTInIn vesliilg
AUAL A5V Shannon-Weiner  (Magurran,
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Plant Community Comparison on Secondary Forest and Plantation Forest of
Fast-growing Exotic Tree Species at Ang Khang Royal Agricultural Station,

Chiang Mai Province

aa 1*a auv £ a 2 4 1 ¢l
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*Corresponding-author: Email: wathinee.s@ku.ac.th
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Abstract: The study on plant community of hill evergreen forest in Angkhang Royal Agricultural Station,
Chiang Mai province aimed to know the plant community after nature succession and forest restoration
by fast-growing exotic tree species. Each three sample plots (40 x 40 m in size) were carried out in
secondary and plantation forests. The results showed that the plant composition and diversity of
secondary forests were similar to plantation forests but there found few climax species of hill evergreen
forest due to the barely tree remaining by the violent forest invasion and deforestation in the past.
However, tree growth and above ground biomass in plantation forests similarly to the other hill evergreen
forest were more than those in secondary forests. Thus, restoring forest ecosystem of plantation were
faster than those of secondary forests which maybe select the fast-growing indigenous and/or exotic tree

species in early period of forest restoration.

Key words: Plant community, Plantation forest, Fast-growing exotic tree species, Secondary forest, Hill

evergreen forest
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melundasmuin 40 x 40 was W 6 wuas dievh
maiudeyanald (seedling)  Taednanugauas
seyrialifinuluiiasdina lgldmsinse
SNWUENUNAIMYY ITIUTUIUYDINTTUNYAILD
vo499id (2542) Tun1smaiinnudAgyveanssalyd
WA AIUIB) ANRBUAIUNAINTUAVD
(1948) wazFIMIIaTINMIMTeNuRuYeInsEaY
aeg Sundneand willavey warauMININANNS
yoaUsein® (2556)  dnlduiindug Autauna
Famwnilofufuanaunisves Tsutsumi et al
(1983)

Shannon

P o % =~ f a a ! v oa =~ '
M990 1 aﬂwmwadmﬂmwﬂuﬂmmqmLLﬁ%‘U”ﬁJQﬂiumﬂau £ ANIULNYAINA DNV

. v Umiggll Ugn
ANWUTVDIAIANNY
ligudu  liqu ndalll Wigwdu 15 néldl

Srunuriiavionue 37 22 10 35 17
AUVILLUY (Fiu/l9) 192 942 4,000 217 342 85,866
AU (FU/BNUAT) 1,200 5,885 25,000 1,356 2,135 536,667
ﬁuﬁwﬁﬁﬁm (m5191ns/19) 1.36 0.022 - 5.18 0.003 -
ﬂawuguaga(uwm) 8.29 3.56 0.34 15.05 2.54 0.05
AMUTAINYLAVDINT TUNY 5.26 4.44 2.65 5.22 4.31 0.93
1ATINNVDIAFU (FUABALAT) 25.29 - - 140.86 - -
atinmueshs (Guisnuns) 6.63 - - 29.11 - -
matin ety (Fu/ienuns) 1.29 - - 1.87 - -
matnmmmilefiuiu Fu/enund) 33.21 - - 171.84 - -
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NawazIsal

1. AnwazdInuNY

neadt 1w TudmRegisfliBusy
15w wagnalyd 37 22 war 10 ¥ile/ 3 135 sudeu
FANuruUY 192 942 wag 4,000 Au/ls mudsu
fauguade 829 356 uar 034 luas AUy
ARYNANUAIN AV INTTEUNY AU 5.26
444 uag 2.65 muaiu wayldBusuuaslisul
Nufinthde 1.36 uay 0.022 mMs1awns/ls ausy
1naTanmvesddu A lu uavwidleitupuiunves
18 udu windu 2529 6.63 1.29 uay 33.21 du/ls
drilutugnlsfvinedu Tlsfdusiu 1s3u uazndnll 35
17 way 7 w90/ 3 13 suaau Januvunuuy 216
302 uaz 85,866 #u/ls mudidu Tewgueds
15.05 2.54 uag 0.05 WA MUY APUiAINL
MaNYAAVBINTTUNY AU 5.22 4.31 way 0.93
mudiy wazlifufunadliquiiuiivings 5.8
wag 0.003 M151aLns /15 muaRy WIaTinInues
adu As Tu waswileitupuriausvedlsBudu
Wiy 140.86  29.11 1.87 uay 171.84 su/ls
iulanduusiiouas AnuaInraevesia
fiuslslutmAegh uazihugnliivaiuilelndiAes
- winTsAulan1eANge fuivhea A
wunuuLazing anmieiufuveslBugululn
Ugnlsfeinsfiu fannndntmaend 1esnsiugliiving
dufinsidulafinnds wasdinisdanisluszozusndl
AN

2. ArnvdiadnudAgy vasRugNY
Tudwmiegd Weusuirdsinnuddny

gean 5 Suduusn Tiun wiudu  (Furya
acuminate) suth $73Uh (Michelia  baillonii)
ﬂﬁ?ﬁliﬂ@ (Diospyros slandulosa) %A
(Engelhardia spicata Blume) @ua9U VLﬁiq'uﬁ‘ﬁ
Advllauddygegn 5 suduusn laud laauaas
(Melastoma malabathricam  Nees) wilwiiu
(Lisea salicifalia Ness ex Roxb.) wiiludu 130
uazlsffi mudu ndlsadadinnudiagean
5 dusiuusn laud nesth (Albizia sp.) n15ysUh
(Cinnamomum camphora) e (Engelhardia
spicata Blume) 1611'14 (Robus sp.) avads (Trevesia
palmate) snuandu uslutugnlsisedu lifusuil

Avudanuddygean 5 Suduusn laud nssdiu
nee (Acacia confusa Merr) wlanau
(Liquidambar formosana Hance) JuUnNInoLne
(Fraxinus  griffithii C.B.Clarke) n15ystn  weanwa
\delasa (Prunus cerasoides) muddu Tifudidian
audanudiftygan 5 duduwsn lakd Junsnes
we 910U wngne (Cassia fistula L) anvia
wansyiuney audiy ndldffiendud
Anud1AyaEn 5 duduusn laun Junsnesne
msystn Al A (Engelhardia spicata
Lesch ex Blume) Wwagiisi¥l (Bridelia elauca
Blume) ey aiulddnlily UmRegll daw
Imglﬂuiﬂl,ﬁﬂﬁﬁaagujismf’msﬁyumaumwmLmumu
ss5uR Inenssaliifiinsasanauwnuvendlia
Tudmdegd laun nedr ndnegq Ama nsysth
wagluthtan laun nedh nsystn wazdumsnes
e

3. ANAYIAUARIEATIVDINUTNY

Tuthwiegfl uaziiuiitignlidnedu wui
fitusldl 10 wfadiwuiaosiiuil lWud ndeqd
\nanuas (Dalbergia oliveri) udsnng (Wendlandia
tinctoria ADC) fwmn  wunt  (Syzygium
megacarpum) Mawaes (Ochna  integerrima
(Lour) Merr) #53 wengyudelass ﬂﬂ“’ﬁumé
(Docynia indlica) AITUN niwiiu nennusag
(Helicia nilagirica) il uazsut (Glochidion
velutinum Wight) fiFdviiauadnendsvasiuginy
wihiudosas 3889 iy 8 wliadtwuisaesiiui
oA msysth oy Teaseas 9100 evaa
wflity e wasuniudu Saddauedionds
yosriusiy wiiudosay 41.03 ndlil 5 wdadiny
Feaosiudl Tiun mah maysth e duns
VoA Uagnvadn Jadsianuaiienis veiug
fiy wihiufevay 5882  auwiuldiiAduiaiy
AdeAdavaiuglunalfavinnnIliu waslilng
dosnnifsaosituileglndifestu Sadinisiady
naunumevialividulnduiediu

FowSeudiouiuise wavsssuyy (2547)
Viﬁﬂmiﬁﬂmé’aﬂmaqﬂﬁauLmﬂﬁwﬂa&J%'mmié’fwj’]équ
ADY BNoWIny Jinledival wudn fldEu
fu 56 vlin d1uau 162 /L3 wagimuney (2530)
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fivhns@nwnsisuulanufivvestifun
Woaanilfuivheis smindedwd wuih §
eigusuil 56 vila gy 18 viia wazndld 27 vila
fanurunkuy 83 549 way 7,000 Au/ls mudrau
Helinnuvainalin 4.97 3.27 uag 3.98 Aua1RU
fufivihdavesliiBufuuarliiqu vy 580 uas
0.112 m3aiuns /15 dauviivg uazaniz (2556) 7
Fmsanwdsaufivveshiuinfimde dundes
USnamhedanmstuivouts Smindedul

wua1 Bidudu SAnnunuiuiy 1,056-1,769 fiu/ien
ups  Muaeu ddvdanuvaintin  3.65-4.65
ﬁuﬁwﬁwﬁm 27.02-36.58 MS1LUAT/ATNUAT ELdiU
1A sLuﬂﬁuﬁﬁéwmaﬁmwwmLLﬁuLLasmiLa‘uim
vowiliflalléFonniniisu uddsdelniugiiauiion
nithAuaY wagdnlvgduiuglioni uaglsl
ssduiivgn Fedlsifiuglidfayuoshduin
Usnglii iy lihedrie  (Fagaceae)  Tuana
Quercus Lithocarpus ey Castanopsis naniuld
Tunguinluailsy  (Gymnosperm) Tuana
Podocarpus Dacrydium Cephalotaxus Gnetum
waz Cycas wanduldlumaugudnuateviin  (aen
Snuagaiia, 2552) \dosnlusfnfiuiivusnasns
v9gniiate vilnlidfivailiiae Jeilvisivdniugll
Usngliesndt e ddesnslifiediniusd
vannTaneInTY @nsathuEnrsend-liveiin
WusFeamsuUgniaiuls dmsunssallsiisions
Wigmaunuesnaldiluiiuiionens taud  Suns
oA n13U1 MIysUn wazAIva wagnsAnYd
Pdudoauin nsgninagsilifiesddsznavuas
AU nvEaeTesiiy SansiulauasHanan
vaslidunuininisUaeeliinisiasynaununiu
SR NS IBanTTELIANITNAIY wazTh
TAnNanouwnuoE 98Ty Tsaenndasiyu ana uag

Aty (2556)

a3Unan1sAnen
nsfnwdauiivdifuusnanni
N¥ATNae19e Jaialiedlnl TTngusvasd
Wlensuie dsenily madulauazanainminile
ﬁuﬁumﬂmﬂyuw‘jmmﬁﬁmﬁLLazmﬂmﬁﬂQﬂWywj
sglifinedu Tagvinsnaulaseina 40 x 40 was
Iuﬁuﬁﬂmaaqﬁﬁﬁmﬁﬁuwvmm sssumALavUIUgn

fiufioy 3 was wud SldfBudy Tdgusasndliy
Uwiegi 37 22 uaz 10 ¥ila mudwiu wagluln
Ugnil 35 17 uaz 7 ¥ila mudsu UwRegiuay
UgnilAmanundiendvemssaiivvesdguny
lunazanlyd Soway  38.89  41.03 uay 58.82
puddu wssadldBusy Wiuuasndlifisidndud
avuddaunniian Wud widudu Teaueas uas
nath enudu wagludlgn oA nssliuney
Jumivoana  uazdumivoana mwddu e
WibuiigunsugnUiua N snaunusnusssuya
uér mavgninduisnsvilsiitasluiiugszuuiion
tlsidlusuanavanuagvessiioiug mafule
UATNANER

L@NE1591999

wiiwg wafosiisena |, auns Aees, 136 ousAsny

WAZINIEIANG AIRUEN . 2556, WaerINIsin
wuasveulusnatinmuaglufuvestifiun
fvdedundeuuuiiuiiduniiigs minedams

Futhueuin suneazdls Senrindedu | u.
145-154. Ty s1891un5Useginn1saIedie
Welnmnedliusendlng ssrineduil 24-
26 UNSIAN 2556, UNINGFULALT, 1 Tealval.

ABNIn 1TeR uazgiid NOBuUNS . 2552. TIAINYI
Uil . nsevm c emwdumans
UINYIBUNYATAERS.

YA Inegndm uazan1iag wisdng :
(UFSOUTENNT). 2546 N1sUsEYMEUNUN: fau
Massnstllgnsy / sreans. loseu iy
#a: aonthnwasvansensn, Wedll,

Useying wilanny . 2556. NAYBINISANVLNYTZYS
feduURvasiu uradanwmienuiu uaz
sedUsznavvadldituanduauiildinedu
USNUABEE9919 9 ILTealu
InefinusUegin . ATIUFAIARS
UMINYIAY LNYATAERS.

WAILNY guaessn. 2530. nsiAsuuUasenu
fuvastnAun Usadutingaetnge
Jednealug . end wusUTyaln , Ay
WANERS  , UMINYIBELNYRTANERS
AFANNI.
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T3¢ WNAFEY;  SITUYEY UMW . 2547, dnuie
TnssasrsvesdsnmthAuniimeiaundudi
26 (yuApd). . 243. [w undnge NuITedu
1h 2520-2547. AgaNe.

afn Foude. 2552 dnwnrlaseadedeaudiali
autnludsemdlng . nerdwussgaln |
AULIUANERNS | UNINLABLNYASANERNS
NFANNI.

o5y Windn, Useil saaue, @513 deluia, way

e o1wuen , afin Hufuns uazaonn an

580. 2556. miéiu’a@f’maﬂﬁuﬁflﬁﬁrgmuua

seuseAUNTEAUM greTULiIAneeg

win-e dnnailes Jminidedlnl. u 189-202.

Tu nsUszgndvinisanudiaeineuitents

Wuy adell 2. wmimendeinunseans

NFANNI.

nnduns . 2542, dvnamertildi . madw
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nsnszanevasviawusvayulnsfifiansusznaufiuefnuazqnsdusyyadass
°1u179v’u17i'auq1n&|'ml,°ma'm

Distribution of Medicinal Plants Containing Phenolic Compound and Anti Free
Radical Potential in Khao Luang Forest Park

o 1* a t% £2 o o 3 [ 21
9555 Yy wdlen Wudanan algste yuvn wasieyadyn wWhio

1 s o a a 1% a ) a
AUTLAYAIAIARNT NINYINITITUYIALLASEILINADU, WANINYIQYULIFIT ‘W‘Hﬂﬂaﬂ
2a o a a 1Y) a
AINYIAYUIUIVIR, UKAINYI[YUANR ‘Llﬂi"dﬁll
3 0 o a & 4 o eal o H ° & v v s
aquﬂUﬁﬁﬁ’]iwumawiﬂUﬁ 12 G]r]Ua‘U"mu']IW DINDLUDY WHRINUATEITIA

*Corresponding—author: Email: charuntornb@nu.ac.th

v v o §

undnge: nsfinundiliingUsrasdifie TiemzaruduiussenheiulsiuAunadenfunisnssnevesia
susivanulnsfiiuiinamsiuednimnuasqridueyyadasslutinugs  Tuiiufhugretueman fmie
WATEITIA Inevinsanyilassaiesdnulinaviivayulng Mewlawineg1 vun 40X40 Was 31U 62 wias
Ing wtanu ¥liavn lduag seeu mmqaﬂumﬁuﬁ ustazuasiaagndldvims iud egnsiuduuu @enudn 0-10
WwuRlms) oleTgimauaiivesiunaaiiuaznioamm uaziiiusognsfivayulng iieiluiingesi Usinad
uoAnTALaT VB IUYLaBaTy N5 lATest mudiiuSsewie ulsiuAwanden fulunisnszanevesvin
iusiwaslng 1435 Canonical Correspondence Analysis fivasulnsvaneuiin fnuluiuevenuyimas T
ansftuaings Selquilunisdudsufiseooninduld dausinen vesiregafivayulnsiill quiduoyuadassld
g fie dhudiduvesimanelse  SiUTinavesasUszneu Wuedn 0.670 me/ml uazavisiueyyadass 100 %
sosaan liun drlurenaniadminuavinrivazdrduvesidninedin fiusunaresansusenaufiuedn 0.502 uaz
0.370 mg/ml uazqysFnuoyLaBasY 100 % MU il dmanelssweuanmiuiviinadunisTaggauasnuld
rnzluthAuuds infadman fiuende Auanzay eglulh Auudaaziiuganssa  was idseneinaznuly
anmwndendiduiinrmgauanysalgauasUTinaeynafumiAeuiimin

AdAey: Nivayulng fuedn gvddueyyadase JWeVEIUYIMAIN

3

Astract: This study aims to analyze the relationship between environmental variables and distribution of
medicinal plants which rich in total phenolic and high free radical scavenging activity within the region of
Khoa Luang forest park. A sixty two 0.16 ha quadrats were established regarding to forest type and
altitude. For each plot, soil sapling were done at the depth of 0-10 cm used for analyzing topsoil
physicochemical properties, medicinal plants were collected to investigate total phenolic and high free
radical scavenging activity as well. The canonical correspondence analysis was used to relate the
medicinal plant species to environment. Medicinal plants found in Khoa Luang forest park contained high
amount of total phenolic, which exhibit high potential in antioxidant and free radical scavenging activities.
Plant parts with high free radical scavenging activity were stem of Neuropeltis racemosa Wall. with 0.670
me/ml of total phenolic content and showed 100% of free radical scavenging activities. A mature leaf of
Ventilago calyculata Tul. and woody vine and stem of Dracaena robusta Ridl. contained total phenolic of
0.502 ez 0.370 mg/ml, respectively. Both species presented 100% of free radical scavenging activities.
Neuropeltis racemosa Wall. merely distributed in dry evergreen forest under the condition of high organic
matter content. The dry evergreen and mixed deciduous forests were suitable habitat of Ventilago
calyculata Tul. While, Dracaena robusta Ridl. commonly found in fertile soil with high clay content.
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2553) uenanil fvawulwsunedaivsele wilums
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Tfulassarswesdanannsssund luisszes 10 U7
uanaudiedagtu Usanannsldayulnsiiuualidy
atudugdunnnguunmdunlunuiediiuns
Tayulnssnwlse dwsulsaiisnulagldaulnsdu
wan lawn v anuduladings Sungny sune
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scavenging activity, Kho Luang Forest Park
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(%) of DPPH radical) luu3uaugs fiogluvaitui
grenIman Serfauasanssd sauiohllideyad
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uefn uarnissuoyyadasyluUTinageiusnglu
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1. WUNRNY

WgNEMMAN JmdauasadssAlaygriestil
(Uanuuinaiwmai Jwmdnuasassn  wazh
anuitmAUI e wasdes dwmingivsidl ) 4
o7l Ussanm 56,329 19 daeglugfinianawmile
noudwwatstnalne Tnefivihnige deogvy] 15
Trunuae fuanueens s1neiies 3amin
unsassd fufuisifiyudugudugungstu e ¢
Tnadeauuiufisuudn faduiiufinuasnssuey
858U N maImeaseluwmile-  1a
fuiunsossevostminunsanssduay fmda
giius1ll egvinsaniilonunsadssa Wi 29 Alawwns
(algode, 2549) lnggonluvaledlaIigs 772 Wnsain
seiutme JadeliAnaumarnvansesiuende
dmSudnuiivwazdniunUssiandiag Wuedrann

deufinlumugnenunvassduunesndu
4 UYsgranuan lon daanviaunds daandiiuga
n3sel deanUAes wazdenudnnitugu an
nsAnwlasiase  asdsrnTnsEnINuReURIIAL
W.A. 2552 9 UNIAL W.A. 2553 (algsdy, 2553) Wuin

Oral presentation

i 117



nsUsERdrINsuazEoraNIRINISRI e snuITeinaine Ui liuissmelne asan 4
U ANZINYATANANTY UNNINIRBUTAIT Ruaglan sendneduin 22-23 unsiAL w.A. 2558

Fmuauuddedeldlngfomn 79 wln e
vy 355 dusels Insulaldfwumniian Téun
1gAn (Spondias bipinnata Airy Shaw & Forman)
Femudnuganssa nurialiivgiomn 105 wda 3
awuuly 41.1  fudels Tagtar  (Bombax
valetonii Hochr.) \uriialifiwumnniian wagdanud
emueialilvgiomn 45 wila Senumunuiy
Wiy 49.7 dusals me 53 (Shorea siamensis Miq.)
\usieiugliiivumnndian vagivuaniugudy
Ferufiwiddnuasfivians Taowumuguniuyud
nsednnszaevhlumununduie
nziuenBuuniie wasusunuiany Iusanaaen
wnieasslivesiuihugnenmaman  (Sevaw 5
yosituiiueneu ) Yissnmitdunileanimul
wayanssadiilldiisnTuususarunsaniidnuae
LfluﬂwauLLﬁquiqwuLawwﬂuﬁuﬁﬁﬁmwmjm%ugwm
gonfiudeiiefuilavanenfivuadundeingliunn
Wuﬁjﬁ‘uﬁﬁﬁﬁig loun dunsw1  (Dracaena  loureiri
Gagnep) @dalat (Fuphorbia antiquorum L.) U®
fy (Firmiana colorata (Roxb.) R. Br.) uniwswu
winitii ~ Craib) Fuuoume (Celtis
Roxb.) wazlusan

(Mitrephora
tetrandra (Thyrsostachys

siamensis Gamble) 1Uusiu
2. nsnmuauUasinsdiautlliivazivayulng

MUUATIUIULAZALRUITDILUASANB1ETD
Stratified random sampling (871, 2542) laeiidady
nan deruaiiavn loun dsanUnfunas dspuduge
WyTes waedanuU Ay LLasﬂaf{TEJmmqﬂﬁuaaﬁuﬁ 3
sstut Idu ANUgadesndt 300 WM ANES

gWIN9 300 e 500 AT LarAugwnnd1 - 500
WRsINsERUNEE Ununane msAnwaseldsmua
wlasAnuimunsiuau 62 wlas nesifiunsdse
08 2552 ward) 2554 il fumisvesuasinudau
Tnglanvunlvidenndesiuunasayulns (310013
dunmsaifiiumayulng uazwwndunulusia) dmsu
gazYAvLLLaYAMENYMEYBUaIRN K
Fipuituanslunmil 1 wazansned 1

3. MsasRvlanugNyayulng

nsdsvaiugivayulnsluiugneien
v Meniiunsaudiunisnudsnuiialunuas
Anw uazjadunisdrmiadil elvmsuiisaniunines

anulnsfisidnenwlunsiauiteldsslowina
nsunndunulnauazuuiagiu uaziluayulnswdn
feglunszuannudiesnsvesyuulngsouIgneIy
wwae 913U 11 wlla (nguaudvns, ddnuims
flufloy3neil 12, 2551, 2552; Foyawssauldl, 2544;
aigote, 2549; algsty, 2553; algedy war A3mss,
2554; Wy afifiun |, 2544) TewA shwanelss
(Neuropeltis racemosa Wall.) 3133 (Ventilago
Willd.)
calyculata Tul) fdsnedin (Dracaena robusta

denticulata wnTadwan  (Ventilago
Ridl) veswwia (Tinospora crispa (L) Miers ex
Hookf. & Thoms.) wzteut (Albizia myriophylla
Benth.) aijaaﬂ (Stephania venosa (BP.) Spreng.)
Mdudelass (Betula alnoides Ham.) dunszaney
(Blinkworthia Choisy) uauA8%eIN
(Stemona uazvUalualilen
(Eurycoma longifolia Jack) agnslsinia ns d157a
yianugivauylnsladidunmsiiusiusiudegieie
auulnsynedafidinaldiiethuniinsesiviing
asUszneuitued  nuazqvisiueyyadasyluiiy
anulng

lycioides

tuberosa  Lour.)

4. msdrrrlasaiidiandiliuaznisAnenvila
Wugnvayulng
fulumynauasdnudsauivguamasy
d93a (Square Sample Plot) 113U 48 UUas AU
40X40 mwms  niihnsAnwlasaiises
denntuaviivayulng lnensiainldlvauaziiy
anulnsluwdasuunn 40x40 wns Wvyn (Poling) Tu
wlasauin 1010 wes gnld (Sapling) Tuuvaswuin
axa s Wethdeyauiieneilassaiiavesdanuin
uagdivayulng swdsranuddgvasviniuglivas
wvayulnsludipudusazuin lown lown 1) vlianug
ayulng 2) anuvwdy lnemuinaIndwIuiug
asulwstesiuuuasosna wua 3) anuives
Wuglel A 910 Sauwdasiaegnaiiusngiuglsd
yiatusoswulasivhnsdisnn  4) anusiuges
itusaailng Anuanfiuiifiunaquidoiaaseday
iusfvdusofuiivomaiivhnsdisg 5) Adadl
ANUFIAYNITIATINGT AMUIIINKATINYDIAIAIN
VULLEIIS AauAdsing wazAiAusy
duims (Whitaker,  1970) wag 6)  Andwiladny
nanvaevesisayulng AwuInIwILeliniug
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A a Y] ° v A |
fyayulnsiusngludinuwasdnudundluwsag
¥ialneldaun15v89 Shannon-Wiener Index (Clarke
and Warwick, 2001)

5. nMsAnwanautAvasiulunUasinedeanvalil

Msfnwpuaudimaaiinenmvesiulag
fhegrfuazgniiununsfiseduaudn 0-10 (Top
soil layer) 91uU 5 AUWAUSTOILARYLUAF0E1
uithunauagniad iy (Composite sample) it
Jusedsiudmsuusazulasiedns fegrsiiu
favun azgnviliuiouazunlakiupzunsenn - 2
fiadwns wanhuieszinuaunifiniuaivag
nrgnmaesiu leun anudunse- ANNUDIAU
(pH(H,0)) BunSeingludu (Walkley and  Black,
1934) Tulmsiouiisun 1933 we Kjeldahl (Bremner,
1996) Woanlo¥a dudsslowd 1935 Bray I (Kuo,
1996) wadiwanwdeuld (éud Ca, Mg, K, waw Na)
Tnevhnsaia 3 ads dae wewluflovedandudu 1 M
7 pH Wity 7 wdnhlulinsgsinnududusneedes
Atomic absorption spectrophotometer Laziieny
1475 Pipette method (Gee and Bauder, 1986).

595000 600000 605000 610000 615000
1 1 1 1

)
unundsandlng

T
1740000

T
1735000

éj B AWIAUATAITTA
A
{4

g .-;‘ L D’i’qwi’wq‘iu’us‘lﬁ L §
i ?\ =3
fd i 2
e Mg, L
WAL
8 8
f=] o
£ &
e (1 =
6
v anssa
g asds g
o
S Unfiuuse 8
Ul

& &
Uit mgnsns sy
utuauge 300 Wi

T
1715000

utuAf1ug 500 L
A asin atng

T T
€10000 €15000

A 1 LR uLEnsLiusasslasdnundsnunay
usegsayulnslumugreuuvay

6. NMIAsENRIRENYEYULNT

fhegnaivayulnsvdniimuiaudosnisly
Usglewl S1wau 11 wila Ignihwuenesnudiu
vosdwu Wienau Tu 510 uasnavisery  laesiegns
fluaulwsazgneuuianl 60 ssmwalea u 24
F2lus wargminnatadeiifou lagldfesne 10
nu e 100-200 fiadans uazatndemIFL
gaungdl 95-100 ssrnieadya Ui 30 wiil Tntuiis
iU waznsaaunsyAnses Usudsumslils 100
fiadans wazUsummudunsa- A Wiy 7
othdlsfinu sheghaillumsariadenirduiunis
AnseiUinaiueBniaunuasgrifueyyadased
Usinadfiupnsaiu dstusgfunuanansalunisgn
afingeni il Megreiiiarududelesnnazgnario
dethiinnuiduduitesnindruvesauulnsaraiia
aundudeled meilielfaunsaatnans  eengnd
nayulnsloiléanndign @l uazany, 2550)

M990 1 syuvilnelilivazaudnuuziuenfoves

wlasAnwdamuing
Site wiln AN A nsunAgu Uszann
Yl (ums) antiu Sougen Yrused’
(CND) (Sovay) (mm)
1 DEF 99-117 27 80 1185
732-757 0-45 50-90 1198-1202
MDFB 119-124 30 75 1184
685-712 12-22 70-75 1199
DDF 94-146 5-47 20-48 1182-1186
430-433 70-75 40 1192
2 DEF 130-265 30-40 45-90 1196
MDF 90-104 20 7 1197
MDFB 124 19 84 1193
3 MDF 82-102 30-47 80-85 1098

“yfintnlsl: DEF UnAiuuds; MDF Uniugyanssad; MDFB Unugyanssananli ;
poF dfiede; “deyasruuasaumagimans (GIS data) #ildainnis
Usmsnammeludsituivesdieyagnienineadonsd ; gamglindssed
vosiuihugneuman fensewig 27,5283 °C avuudusivsed
wdnfiFnsening 75.1-75.6 % dwisudwauiuiiluanienszwing 81-84 Fu

7. malnnziansfiuednuazquiduayyadasy
USinnuvesansuszneu fuednanualusog
ayulnsgniATeeigds Folin-Ciocalteu Assay (Bao
2005 uarinFIN1IRANAULAIAIY
Spectrophotometer ﬁﬂ?manﬂﬁlu 725 WULIAS
USinuresansuseneufiueanimanasiunuiieui
a15U0IgIUNIARNAaA lunheliadnsy  /Tadans
dmsuiesiduddueuyadaszveansainauulng

et al.,
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fogregninTenl aeuandluA1ves DPPH radical-
scavenging activity (RSA) 11375909 Nakajima et al.
(2007 ) fwmsinnsgandunamesiiegieiivh
UffiSenfueuyadase  DPPH (1,1-diphenyl-2-
picryhydrazyl)  fianuemadn 517 wilues wae
ansaraefdud RSA Iimuaunmssellil

9%RSA = [(ADPPH — A,e)/ADPPH] x 100

Il ADPPH  unisganduuasues
a15azang DPPH Yaue#l A, WAASAINITAANAULAS
Y94a1582a18 DPPH wagdiogsayulnsana

8. N1SAN¥IAMUTUNUSITUINeTadeFanIndaunu
n1snsEatevasivayulng

nsAnwANduTusTEidadenig
Aawndeususingg funmsnudiiueinfusivasulng
w11 et ilidlefenudiudidenles
vedlasvadissruuinavioduindeuiiany
(Ecological niche) fluansunumsionsmsadinet
vosivayulnsiing Inensiasesinaeds
Canonical Correspondence Analysis (CCA) lauans
aruduitusvesauiuuUsvesdsnuivanulng sy
AUBIAUTENOUTDIY AT USUAAUYNYUUDS
Usgv1ns (Composition and abundance) fifidonin
Fuulsvnedauindey (Environmental variation) &y
TienunsniAs e RiemuaRUSTE NI ILUINe
?immé’amLLaxmﬁmzmm%aﬁuﬁmaﬁmuﬁmayulm
wdni 11 wiindenanale

NawazIansal
a o ¢ =
1. aAnuvaInatevassdanugNyuasnuayulng

HAN1S AnwiAuraINTa Ve linnugy
wandlumsnedl 2 TnewuidnudiAuudeiianiugs
w500 wasanszduimea Senduian
vannuanevesiaiusliigs delunguuedliiivg 1
iy wagnanldl druanuvainaievessiiniusiyg
aulnsdulndiAssfutiuudeifianugedosnds 500
wns Nagulnsludiuganssasianuvainvangves
siawugunigaiiseiunnugeiosndn 300 wasan
seiutmee uwandowFsuifisuammarnvansues
wipiugayulnsludmnuseian wudi Ay
wannvanevesriaiusivayulnsiagegaluifuuds
LLasﬂWLum%Wiimﬁmmqa 0-300 A3 uazdA1AI L

vannvangveseiugianlutufssaiinnugs  300-
500 wing dniuriaiudivayulwsinuifidnou
uniigauazliadiinnuddamadig (vi) gegaly
UhAvudefimugadosndt 300 wAs 300-500 A3
war1nNI 500 wns leiun dnanelss vesiiin uaz
fhnseiiulse pudidu dauludnuyanssn fanugs
0-300 A3 MU uoumenennulFsuINnTign
uazdlen IVl gean druiuaanssaiiniugs 300-500
AT U3 NMITBATEuAAzgadENIenY Wiy
anulnsiden Anuvutudinivg geaauazien v
gean vzl dsssiinnugedesndn 300 was uazd
AN 300-500 tuas Ui Fvayulnsiifien Ao
vuuduinsasgauazia IV geaa Lol vuoume
wen wagtanlvaiion auddy

2. auauUAvasAuuazannLIndouvasiNyayulng

HansAnwInnaNRMuainen nvesiuuae
dnuvazvesanmadeniiduiuondovosiivayulns
dnihe 11 oiin uandlumsnedl 3 Taonuirdadedu
sefuAugauarAIEIATuRl ey vhluia
Weddudvesnisunaguieuseniimatiluludas
wiin withdeluduumaniny gungliuazenudu
duinsiianlndiAsafulunnuuasiognsiinuayulng
udniie 11 ¥dia (3197 3) wazdanudninaugay
auysnivesiusardnvaniefuludseutiliiineind
JeAUANginaiuRzdAane1aiy iai] Auluituiivn
Leyanssal Tavlawziinugs 0-500 Wng fleugn
auysalvesiuanniian sesasnliua tidvudedisysiy
ANEY 300-500 LA vausdidegndul windeds
wuhiUTd wise Taqluiutiesiian Ssmugau
auysaiveshu dnwamitionu saufuliadenisunagu
Seuganviinurtianuguasivayulnsunneieiu

3. UBanauansusznauiluefnuazgnsiuayyadasy

ansaftadotvosdausg q  vesiivayulng
fegslagninunineiusunuasuseneuiluedin
HammuazquiFuoyyadasy Svannsaldiduiua
fadnanmlunisiuuzissasansaiaayulnsls ua
mMynzitandumsned 4 lnenanisinsizsiuand
Tduhdifivasulnsnanovdaiduiu 1 siiuedngs
Felgrislumsdudafseeendnduldd Tnewut
drushey vesegnsiivayulnsiifgnilunssuds
auyadasylaas oun induagddiuvesindninedin
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daduesiunszaig dulurennriadudn @
AUYIMANE1TIAZINUAY wazdTIvetAyRen

4. ANMUFUNUS 52131908 FIINAaUAUNITNTEINY
vasnyayulng

NANITIATITANFLRUSAIBIATIA CCA
wui Adnvazianng  (Bigenvalues)  ildannnis
AATILIEN3IREIAU (Ordination analysis) wamsliliiu
femuddeyvesustay wnu (Axis) fiagldlunisedune
ATuLUsUTITaLR (Total variation) ’Lwﬁ'a;gaﬂ?‘iﬁwm
A7 lpgAdnvazlanIzed 3 wauLIndaiiiy

0.997, 0.951, Waw 0.895 MUAIFU (A151971 5) A
Snwazlanziirwnmnmeia CCA fatdasnina
Snwazlangiisuse yAilA  Detrended
Correspondence  Analysis (DCA) Tuve 3 unu
Fiufamudduesiunsiinufivasulngldgn

vhunldlunsinse CCA fowufu yonaning 3
WAULINYBINTTIATIEMEIATA CCA @unsaaduny
A1ANUWUTUTI (Variance)  vesdayaviiaiugily

anulwslena 28.6 %

AN57197 2 ANFYTANUNAINNAIYNIITINNUBIFIALINY

wiin AT wialdl  AvweaNauysel wilaldififiduaumniign wialdfid VI geam Shann.Ind
Ui’ (131m3) (Fu/udas) (%Rel. Den gan) v )
DEF 0-300 Tdilngy 48.67 nIgLUINGN (37.21) n3ELUINAN (101.37) 3.286
JEGRIE 4033 unuau (44.00) unuau (114.48) 3.023
nanldl 104.83 UNUBY NIBLUINEN (27.90) UNUBY NITLUINEN (305.56) 2.751
anulng 16.67 fmanalse (23.68) fmanalse (37.97) 3.013
300-500 leilngy 70.50 waoslulvg) (25.00) waoslulvg) (59.36) 3.884
EGIIY 49.50 unuou (31.48) unuou (83.81) 3.078
nanldl 68.50 waaslulug) (40.00) waoslulng) (182.25) 3.004
auulng 32.83 Vo (34.55) vaszLiin (51.22) 2972
> 500 Tdilngy 85.65 pzLALUNDS (11.44) PzLALUNDS (73.34) 5.019
EGII 65.72 Uzmn (37.98) uzyn (50.06) 4.730
nanld 37.00 pzLApuiu 9107 Wweme (6.45)  aztAguiiu 9101 (12.90) 4.970
anulng 28.024 fngediuls (21.28) fnsediulss (43.16) 2976
MDF 0-300 ey 197.80 Sath (14.37) Sath (77.48) 5.368
JEGRIE 111.00 FuAs (14.29) Juns (57.63) 4.922
nénldl 479.10 Wnsse (9.67) 1IN (13.99) 5.400
auulng 137.11 nuBUAIENEIN (31.27) AUBUAYYYIN (43.34) 3.040
300-500 Teilwey 73.83 waaslulvg) (13.14) waaslulug) (45.29) 4.872
i 34.50 wWeniden (9.30) wWeniden (54.11) 4.443
nanld 92.00 waaslulvg) (33.61) waaslulvg) (37.32) 3.359
aagulm 48.00 N1AOUAY (21.57) godzneay (33.99) 2.706
> 500 1eilgy 48.33 nzLUINan (10.67) AN (32.46) 4.531
JEGRIE 19.333 naunal (15.38) uzii1Ae (65.77) 3.950
Nl 38.00 wlA (16.28) Tundfu (26.46) 3.522
auulng 16.00 AULALI (31.25) AULALI (45.50) 2.524
DDF 0-300 Teilwey 119.80 $4(41.10) $9(132.44) 3.616
eI 53.78 nautn (26.81) §1(110.31) 3.680
nanldl 356.96 Wanzdh (14.36) Useth (16.89) 4.6708
auulng 100.46 AUDUNIN (28.97) AUBUNYVLIN (44.76) 2.0590
300-500 1dilngy 61.67 $3(49.07) 3 (143.54) 2.937
JEGRIR 26.67 $1(40.91) $4(149.09) 2.645
ndldl 78.50 Usath (17.02) Usath (27.02) 3.803
auulng 85.00 Uanlvaifion (47.58) Uanlvaiion (72.58) 1.712

“giiUnlel: DEF UhAuwds; MDF Uniugyanssas; DDF Unifieds; Rel. Den : anumunusiudisivg (Relative Density); IVI : Adaiinudfgmisiive
(Importance Value Idex); Shann. Ind, H : ﬁwﬁmﬁmwwmmm%ﬁmﬁuﬁ: (Shannon-Wiener index)
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M13197 3 Ageg-AanvesnaNtRniuainenmvesRuluiuefovesivayulnmanns 11 wils

il ANNE pr OM Total N Avail.P Exch.K CEC Sand Clay
Jlef° (m3) (%) (g/kg) (mg/kg)  —— (c molc/kg) (%)
DEF 0-300 5.31-7.12 2.8-8.5 0.15-1.79 3-30 0.44-1.56 7.25-24.75 33.6-63.7 8.8-26.9
300-500 6.41-6.50 3.6-4.4 1.42-1.87 6-9 1.24-1.35 8.40-8.85 70.7-81.1 5.0-9.3
> 500 5.19-5.05 2.79-7.71 1.53-3.03 3-6 0.30- 0.64 15.3-23.6 38.8-66.4 10.5-27.5
MDF 0-300 5.60-7.68 3.25-6.28  0.142-3.098 3-23 0.11-0.71 8.33-24.8 46.1-80.6 25-175
300-500 5.52-5.93 3.85-5.60 1.52-3.65 6-16.5 0.14-0.85 12.1-23.97  41.6-70.7 4.7-20.8
> 500 5.63-6.02 3.41-5.03 1.65-3.72 3.6-15.4  0.62-0.89  12.95-22.19 39.5-59.3 7.6-21.8
DDF 0-300 5.30-6.66 1.64-3.73 0.57-1.51 2-14 0.10-0.17 6.87-13.87  60.2-81.7  2.25-8.25
300-500 5.32-5.45 1.24-2.15 0.81-1.84 3-3.05 0.11-0.14 5.96-19.63  68.6-72.7  9.56-11.35

a oy vy WA v ! ! v b ] a & = = a a a
“eyiavn 3% DEF Undutkas; MDF UWLU@QW%?N; DDF UWL&Q‘N; AAdunsa-AnsvesAutUUUARUEN 0-10 WURLATINARIAY

AndaUsyavisuruuouiinea (Canonical
coefficient) azdusfifmunaunurensinsIEinig
Imaneu (Ordination axis) MENATITNEY (Linear
combination) esianlsandemimun 22 s
Tuvausdimamdusiusaelunguifiodtu (Intraset
correlations) zuansRIAEUUTYAvDANEUWUS
(Correlation  coefficients) izﬂfl’i’ldﬁ?LLUi?’ﬁLL’mﬁau
Wasn AULNWYRINTIATIERNISIRaTu e 3 wnu
(51971 6) FatiurdulseandaosAnmant uansle
wiud USnadurSeTagluiu (OM) Usinae ynia
et (SiH) Usinalnuvaeuiivaniuasuls
(Exch. K LLazmmgamﬂisﬁuﬁwmamuﬂmq
(Altitude) ﬁmmé’uﬁuﬁ‘qﬁmmuﬁ 1 (Axis 1) Tuweus
fsinaeymaneiimuduiusgeiuunui 1 wudu
wiSulUTufienmawnfuiusaudsfinanuidnediu
dm3u CCA wnuil 3 (Axis  3) danuduiudgedu
Uinameanesaiidulsslowiluiy  (Avai. P) uay
Usunaladeudivaniudsulaludu (Exch. Na) Tuvasdi
LififuUsdsndenlauaninnnuduiusiu  CCA wau
72

AndulszavsuauUoUlnDaLaTAEndLTS
melungufendudlafinsuiudinnsgiunds (s
7l 6) Faliiiud Yadvdwandeniifanuddysens
ynensnsyaediiuiivensisadinegvesuin
fusfiwayulnae 11 9fn 1iun Uhinueymeanse
Uinamleaedaiidulssloniluiu Usnae  yane
n91ouils Usinauduniengluiu Vinadwivadoud
uandenlalufu mmqammsﬁmﬁwma (Altitude)
way Usinadledeuiivanideuldluiu sudidu

wennil mdudseanduauuou dnoavents 3 wnudl
Auanssiusuanduius melunguiieaiu sl
anafleaunainsudsasnndeuuisifiauduius
SrudetunaruiuinUsiidueg (Ter Braak, 1986)

A 2 (n) wansliliiudn CCA wnudi 1 (Axis 1)
fanuduiusivanugauauysalvesdiu (Soil fertility)
uaziiloRu Seanunmarmgauanysaivashu ldud
YTnueumansie  (Sand) Usunuduvseing  (OM)
Vinailwuma@euiinandould (Exch. K) uaznse
uils (Sit) Wusuusaanadeuiisimanduiusaely
nauEIiusERUge Jeasiiuléin dunsesn o (B.lyo)
snnuldvlluiuiiRuiviinauoynanse g uay
ansnsntuldluiuiiinuiimiugauauysoim Tued
fwanplnsviadu 1wy Mdudelass (B.lan) ayiden
(S.pie) sztout (A.myr) laz Masaedn (S.per) lng
ffuoreluiuiifiduderugeuanysaige  Tnsans

NUANAUTUSUUINALG LN dUknUn 2 (Axis 2)
iflifudsiadianuduiusiuenui 2 agretaiau

MAnTeinIsdadifures CCA unuil 1 uag
CCA unuit 3 (il 2 (@) wandliiidiudn CCA unw 1
:ﬁ'mmﬁuﬁuﬁ‘qaﬁuszﬁummqwaaﬁuﬁ (Altitude)
uazAgANEANYTlveAy eldun UsinadunSeing
Tufuuesidlofu TnsanzUinmeymaiumieuas
ouMANTIE YaUzA CCA unuil 3 flauduiusgedu
anmnemenwuesitud lun feduan uazdwau
Fuirtupnlusou?

ATINLEARINNTIAAIAUVDY CCA LAUKEN 3 LAY
WSN @USaLARIlAIUDILUS Aandoundl
ANEALYRONIINTT A UTINUTV AL UINTNENNS
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11 ¥fa a1 2 () wag 2 (1) wandlidiuin
Funszry (B.lyc) Ualvaiian (E.lon) waznuaume
wen (Stub)  asnuldvidlvluanmuindendianiz
(Ecological niche) dalluusinaiinuiiidenenu Tnedl
YSunaeynmensigainniniesar 60 udeiesas 80
oL duRunsmeUuiusy  TneRutuuy fusune
SuvdeTng Usinauudnuenleseudl uanwdsuld (Ca
Mg K uag Na) LLazﬂ’ﬂmﬁ’liﬂ‘iﬂiumiLLaﬂLUEdiIEJu‘lJizﬁ!
an (CEC) Tuuszdush eayulnstaanumiadna
TNATUNST ﬂimwa&jmmﬂmﬁﬁwxé’uﬁw (Lowland
deciduous dipterocarp forest) ﬁizﬁummqﬂmﬁu
300 lwns pg1alsAnuIINTEITIaAE AN lATIES
deputhlsd wuin sulanlvailenanunsanuiiuladng
Tutifsdaiiiimssunuanliilussfuags
Uszanas 400-500 wims uenanil vueume  wien

ausamsatinegludipudAvuaawazdiugyanssu
naulHAsEAUAINIT 300 Wasasulaltuiu

Tuvaued fvayulwsdnnguanansowuiiuld
lUluReURuuds Ynuganssa uag  /vseviuga
wysauwauld loun masmneiin - (S.per) szlonl
(Amyr) uazia¥admdn (v.cri) Tnsaspilnatia 3 wlind
awnszedaludsnndinandausfiaugssedum
(0300 Win3) FufefisziunnugeUszana 750 s
NN 2 () wazawdl 2 (0) wuhivaulne 3
¥iind asnuluanminedeniiiudanweuga
auysnidouiiegs Insiamsluanmiiusuuuiiviuna
SureTnguiinalnunadeuiiuaniudeuls uas
USunaeunmaiumileireudin

M19199 4 Foayulng fuende uazUSunavesansuseneuiuednuargvsiueuyadassvosiivayulnsva 11 ¥iin

Site Horiosdu oNYILD duildiesen Phenolics DPPH ¥iin AIUE
content” inhibition” Ula (uns)
(mg/ml) (%)

1 Funsesing B.lyc Tu déi’ 0.038 100.00 DDF 94-98
ayiden S.pie W 0.337 100.00 DEF 732-750
Janlvailon E.lon AU 510 0.042 20.28 DDF 121-433
Maspnein S.per s ddu wWaen 0.082 100.00 DEF, 732-757

MDFB 685-712
AUBUANYNEIN S:tub fiu 9 0.110 19.33 DEF 99-117

DDF, 121-147

MDFB 119-122

2 dmanelss N.rac ae 0.670 100.00 DEF 147-241
madelase B.aln A 0.064 27.28 DEF 150-160
YzLau Amyr deu 0.095 40.48 DEF 124-130

MDF 90-104
UDTELR T g 0.091 50.14 DEF 150-160
ayidon S.pie W 0.337 100.00 DEF 150-160
i ¥adindn V.cri 3o T 1013 0.502 100.00 DEF, 150-160

V.cal MDF 90-104
39UA9 (FLdle) V.den adu 0.100 100.00 DEF 124-130
Mdaredn S.per o ddiu Waen 0.370 100.00 DEF 150-160
MDFB 124-130

3 dsanedn S.per i dd wWaen 0.082 100.00 MDF 82-102
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vasivayulnsndgrslunmsdudsenyadasylaluszdug
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M15199 5 WARIANILATIEMLTIERRINN15AS1Y CCA ordination IngwlSauisuiunani1simsieinieimmaila
DCA

Monte Carlo test

Axis 1 Axis 2 Axis 3
CCA
Eigenvalues 0.997 0.951 0.895
Variance explained (%)* 10.0 9.6 9.0
Cumulative explained (%) 10.0 19.6 28.6
Pearson correlation 0.999 0.977 0.972
Kendall (Rank) correlation 0.799 0.520 0.610
DCA
Eigenvalues 0.999 1.00 0.992

*Cumulative variance in species data (P = 0.01)
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o M B.aln B
o, ©
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40 TZ 40 Na Rainday
@ a
2
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Z -
§ +
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AN 2 NFINATHATIEANSINEWUVDY  CCA WA 1 AU WAUN 2 (N) hag WAUN 1 AU WAUA 3 (1) Tuile
ayulwswdn 11 vila wazadalld (+), Widvuds; (A), Ynugassa; (W) Unugassamali; uay
(), Yufisds Tnsuansaniziuds (Vector) Afadussdndanduiusuinnin 0.35

uennd Sefinguiivanlnsudnsuau 6 viia 73 annsanszanedaludsaniifivuddluiiganin - 700-
fuodvagiamsluiuiidsnnnfuuds wihdu 1dud 750 wasansefutmzaiunandld itol
ayiden (S.pie) dvnanelss (Nrac) Maudelase arwduitusvessiaiusfivasulnaudnis 11 vfa
(B.aln) vesziin (T.cri) uaz s1euaswiaile  (V.den) yiatiiny mmqwmﬁuﬁ LLazﬂ%mmmiaaﬂqwé
fuodelnevialuvesiivasyulnsngud § anmilAud msgnagUlumsned 4

anmanugaNauysalAeudnegs dwandlunni 2
(n)  Fenvayulnslunguildinlvgnuludifuwad
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aunan1sine funsesing Uarlvalien wagviuaume nenaznuld
saluluuinadfuiideverufufunmeuuiusiu §
Unaduvdeiagluiui Tusasiiddsanefnuas
vztouth aznuluanimwaindesiinudanmanugay
auysalAsutsguazUSINeuNARuwe?
Aoudann uenaind fasulwsdinulfianglut
Auuds laud ayifen dhvnanelse idadelase
vossuin uarsaunsiadle axveutuluanmiidud
ANNYANANYTIVRIBUVIIngABUTege N3
Bpseidnennlunsinulsauase lnewandugy
voaUina fuedn uazqrislumdnueyyadaseds
wuilrgdudiudiduresids anefin dufuas
Turesdunssameuasiariadvan diuddues
dmanglsuazsuns wazdiuivedayiden

derutnldlunuimugnetuvaisdlg
Judspudhiuuds Ynuganssa Yugyanssara
W wazUuieds  Fallmnumainatsveseiiniug
ayulnsgs lnsansivayulnsyssinnldiny/ldides
& 2 g v P & Y A v
Weudldussleminnteliviewn wavayulnsld
' = v o & v 9 v & o A
Wurseldion /ddesdugniiliusslevianimise
Tinwildnu Inefvayulnsndnia 11 vlandaanu
foensldus glovigeanmnsanulaunnludfuuds
wazUAuLAIKENLUEaNTTa TALA UasELina A8
Anedin Maadelass ayiden wriadvin 319ua9
Yz wavdmanelse eNguN RN NuBUAY
wenn warUanlnaiion dduerfvegludanudine

nsAnwAuaNTRveRULaraNINWINd DU
HasaN3NIzIEfvesiTayulnsuandliiud du

A1919% 6 AduUsEANSWALUBUTiADA (Canonical coefficient) wazAanduiusnelunguRediu (Intraset
correlations) Va9 IWUSAIINRDY NEUNUSAUAIUBNULSNVBINITIATIEY CCA

) Canonical coefficients (Standardized) Correlation coefficients (intraset)

Variable Axis 1 Axis 2 Axis 3 Axis 1 Axis 2 Axis 3

1. Altitude 0.199 -0.645 0.248 0.650 -0.099 -0.409
2. Slope 0.010 0.068 -0.038 -0.388 0.075 0.363
3. Aspect -0.028 -0.015 -0.2 -0.232 -0.083 -0.618
4. % of Crown Cover 0.012 0.013 -0.058 0.516 -0.007 0.076
5. Rainfall -0.229 0.832 0.034 0.073 0.074 0.123
6. Rain-Day 0.390 -0.746 -0.063 0.589 0.006 0.579
7. Relative humidity 0.004 0.023 0.005 0.335 0.059 0.227
8. Top soil pH 0.114 -0.832 -0.208 -0.014 0.066 -0.057
9. Soil organic matter (OM) 0.402 -0.812 -0.043 0.732 0.212 0.132
10. Total nitrogen 0.125 -0.487 -0.157 0.341 -0.176 -0.569
11. Available phosphorus 0.072 -0.25 0.825 0.154 0.232 0.771
12. Exchangeable K 0.139 -0.064 -0.056 0.681 0.062 0.318
13. Exchangeable Na -0.066 -1.277 0.365 0.469 -0.209 0.602
14. Exchangeable Ca -0.329 1.768 -0.367 0.407 0.174 0.072
15. Exchangeable Mg -0.082 1.491 -0.314 0.507 0.345 0.447
16. Cation exchangeable -0.249 -0.261 0.087 -0.215 0.017 0.022

capacity (CEQ)

17. Total acidity -0.557 -1.812 1.082 -0.057 -0.089 -0.292
18. Exchangeable Al 0.679 2.195 -1.498 0.161 -0.089 -0.228
19. Sand 0.149 -0.876 -0.471 -0.802 -0.092 -0.242
20. Silt 0.086 -0.485 0.119 0.747 0.014 0.353
21. Clay 0.289 -0.217 -0.177 0.653 0.181 0.013
22. H 0.222 0.129 -0.155 0.387 -0.081 -0.515
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I

YAANYBITLIAUINITAIUNTYIB AN ILATTUNUINITVDINUNANATS : NTAANEA
nguvInzuean
The Economic of Ecosystem Service on Tourism and Recreation in Protected

Areas : Case Study of Eastern Forest Complex

1 o £ 2 a a
N39559% a9, gaudnd Aauszyied wae Mg aadsud
o 2
oy
" anntuuinnssugnetuvieniuariuiiduases NINgVENULIATIRA dniUn waziugiy

2 L Y] a '3
ADTUUUUNANUUUIRIIAERNT

*Correspondingfauthor: Email: ss.songtam@hotmail.com

undnge : MsUsziuyarveslnAUIsNuMIYeaiiel waztunns vesnguiingusen levinsdnun Tu
fuid uesosiidudummosngutn 5w T grenuuinAinnsan 11129 greuisRtiannY
Ve AT aveuwiitnnasssiuasninviudn ienaesem  Tnldmadasiug unis
\WunauuUTIeYAAa (Individual Travel Cost Method : ITCM) uagmatinauufwen 1saiguiuudniuateUn
H1iien (Close — ended Contingent Value Method : CVM) iiiefuiairannudislaszdieamsssudonlunisd
yufiuiiduesesusiazisis dusuiiumeaniender shnsifuleyanntnveadisrnilvedsdony 15 B9uly
fudiay 402 LBHE sy 2,010 Yntoya Tnelduvuasuamlunmsdunwaiiinyiondiewuuisos

amsanwlaeldimadadunumsifumauuuneyans wuh dnvendisennefidumanvonddhmui
nauny fuserilduAuduilnnegssningiol - 244 vindends Wleduanduyadfinauinmsduvioniisas
Humnnsaedidganiassaidoumadi fufiduasesluthgiuielimegsening 20-40 v waganMsAI
gaﬂ'waaﬁuﬁﬂajuﬂ'mﬁuaaﬂwudwﬁaﬂa@hﬁnﬂu’%msﬁmﬂamﬁmLLazﬁwmmi WA 158,753,472 UNsaU
dmdumsdnwilasld medaauudvnnisal wui dhvieadierrminewsazauiauifuleazdemssnndon
sewhi 66 - 93 uwsends Fuduyadiigeniansssioaniadn Auiidueseslutlagiiudwdeatu anua
msAnwanansathlulszgndlilunis Usuesssnieuandn sugretuuwisnuasonnuiuddn iduiuiingud
nyueaniinzauuwazaenAdesiunssnwwazANATEINITUSNISVOSEULTNA  Ingdlinsususa Andivy
ﬁuﬁé’mﬁaﬂﬁ Lﬁﬂéﬂﬂ%ﬂ Fagyhliuitseduannmafumsssudousdniuty 50 4,978,235 vinded a9
sefudmdiui aunsounldidie mimﬁméuazﬁmmﬁyuﬁﬁmmad ilafssnsliuinsvesszuuinadiients
vieufion IdsBusely sumsidliifugudeyaifiousznounsindenomuiile seuununmszuuiing (Payment for

&

Ecosystem Service Fund) vasngudng Jussniiialdtaneuinvuagiuyssuuinavasnguduisiselilusuan

AdnAty : 1AUINS ngudingiueen Myuseiiugadt NMsviedgIuaziunuINg

Abstract : The economic valuation of ecosystem service of tourism and recreation in Eastern Forest
Complex area were studied in five protected area under Department of National Parks Wildlife and Plant
Conservation (DNP). These areas are Khao Chamao-Khao Wong National Park, NumTok Phlio National
Park ,Khao Khitchakut National Park, Namtok Khlong Kaeo National Park and Khao Soi Dao Wildlife
Sanctuary. The Individual Travel Cost Method (ITCM) and Contingent Value Method (CVM) were applied,
willingness to pay on entrance fees of visitor in each study area was calculated. Data collected from
Domestic tourists who are over than 15 years old. 402 questionaires at each area, in total of 2,010

samples interviewed.
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The results found that the consumer surplus is 191-244 baht/trip to Protected Area and the
recreational value in Eastern Forest Complex is approximately 158,753,472 baht/year. The willingness to
pay (WTP) for the entrance fees in each protected area is 66-93 baht/trip, which is higher than the current
entrance fees. According to the result of this study, DNP could consider to increases these entrance fees
for the national parks and wildlife sanctuaries in this Eastern Forest Complex. The estimate revenue from
this complex will be increased at least 4,978,235 baht/year to Protected Area. Anyway, this revenue can
use for protection ecosystem services for sustainable tourism. The initiative to the payment for ecosystem

service fund in the Eastern Forest Complex should be established in order to conserve and rehabitat the

ecosystem based on fundamental of user pay in the future.

Keywords: Eastern Forest Complex, Ecosystem Service, Economic Valuation, Tourism and Recreation
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Abstract: The benefits from forest area at Maejo University Phrae Campus is a food bank especially
Malientha suavis Pierre for obtaining of commmunities around university. It is natural tree and growth under
tree as it is market demand. Therefore, goal is a use value of Malientha suavis Pierre for building the
subconscious of awareness the valued forest with community. Methodology was interview by
questionnaires at Maesai and Rongwang sub-district and return analysis. People harvested Malientha
suavis Pierre in period Feb-June as the highest yield in March. Total use value of them average 1,362,297
baht/total households/year which consist of cash income from selling average 939,774 baht/total
households/year and non-cash income from consumption average 422,493 baht/total households/year.
The considered results about amount harvesting months and price were effected people participation in
conservation forest because Malientha suavis Pierre supply can generate revenue to community. Worth
forest will be an income source that building the subconscious of awareness the valued food bank in
forest. Community transferred the right harvesting, brought youth to do the right harvesting and learning
by doing for taking care them. There is little household taught the harvesting and panting seed. However,

the transfer knowledge from community was conservation forest sustainability.

Keywords: Malientha suavis Pierre, food bank, return
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nsgneIenIsNUShwIEaRugHNILUY (Melientha suavis Pierre)

Extending storability of Melientha suavis Pierre seed
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Abstract: Study on methodology to extend the storability of Melientha suavis Pierre seed from five
provinces namely Phrae, Nan, Uttaradit, Saraburi and Burirum. The fruits and seeds morphology were
studies. The research found that fruits and seeds from Phrae were biggest and heaviest. The mean
difference was statistically significant at 0.05. After, the seeds were packed in five packages namely
Polypropylene (PP), Polyethelene (PE), High density (HD), Impact polypropylene (IPP) and newspaper.
The packages were maintained at -20, 0, 8 and 25 degrees Celsius. The sample were collected for 30 and
60 days. After maintained for 30 days, the seed’s morphology and germination rate were examined.
Only the seeds that kept at 8 degrees celsius that could germinate. The Phrae seeds that kept in PP bag
and HD bag have 100 percent germination. After germination for 21 days, root length were 3.77 and 4.01
cm, respectively. A second time, the seeds morphology and germination rate were examined at 60 days.
Only the seeds that kept at 8 degrees Celsius that could germinate and the Nan seeds that kept in HD bag
have 77.78 percent germination. After germination for 21 days, root length were 4.59 cm.

Keywords: Malientha suavis Pierre, extending, seed storability
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Soil Property and Forest Structure of Malientha suavis Pierre at Maejo

University Phrae Campus
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Abstract: The Dry Dipterocarp forest at Maejo University Phrae Campus. Malientha suavis is a one of
native plant food in this area. The production of Malientha suavis did not enough support for demand
community around forest area. The growth yield of Malientha suavis was degraded. Reseachers were
studied of forest ecosystem in Malientha suavis. Soil property and forest structure were conducted in
sampling plot size 20 x 50 m” of one plot of each area were top middle and bottom of same aspect of
mountain (altitude were 270 260 and 230 mls respectively). Forest structure found, tree height average at
top was the highest, second was bottom and middle of mountain were 6.8, 5.4 and 5.0 meters,
respectively. Trees species at top middle and bottom of mountain were 30, 37 and 41 species,
respectively. Trees species at top such as Dipterocarpus obtusifolius, Melanorrhoea usitata and Canarium
subulatum. Trees species at top such as S obtusa, D. obtusifolius and Shorea siamensis. Trees species at
bottom such as S obtusa, D. tuberculatus and Buchanania latifolia. The density of Malientha suavis was
highest at bottom Mountain. Soil fertilities at bottom of mountain were higher than middle and top of
mountain. Soil texture at bottom was sandy clay loam, pH were 5.3 to 6.3. The level of CEC at bottom
was higher than middle and top of mountain. Sub surface soil at three of study area were high Potassium
and almost of soil hardness at Malientha suavis found vacation under, high significance relationship

between termite and root of Malientha suavis.

Keywords: Malientha suavis, Forest structure, Dry Dipterocarp forest, Maejo University Phrae Campus
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M990 1 auURfuluNUNANE

surface (0-5 cm) 28ALYN GRNEN A19101 ‘A
oH 5.69 6.07 6.32 6.03
meq/Au 100 6.90
CEC 0 5.80 6.65 6.45
oM % 4.02 4.80 3.31 4.04
N % 0.20 0.24 0.17 0.20
Available P opm 4.95 11.25 545 6.55
Extractable K opm 116.00 252.00 167.00 178.33
Extractable 1692.00
Ca opm 1244.00 2000.00 164533
Extractable 164.00
Mg opm 183.00 271.00 206.00
Sand % 58.80 54.80 54.80 56.13
silt % 24.90 28.90 24.50 26.23
Clay % 16.30 16.30 20.30 17.63
Sandy clay
Texture Sandy loam Sandy loam loam Sandy loam
subsurface (20-25 cm) YDALVUI Na19LU1 A19L1 La?ia
oH 5.37 5.69 >33 5.46
meg/Ay 100 10.05
CEC 0 245 2.05 485
oM % 0.51 1.03 2.61 138
N % 0.03 0.05 0.13 0.07
Available P opm 1.1 2.55 178 1.81
Extractable K ppm 58 71 61 63.33
Extractable 1264
Ca ppm 227 ar6 655.67
Extractable 68
Mg ppm 13 69 50.00
Sand % 50.8 528 6.8 50.13
silt % 24.9 24.9 18.9 22.90
Clay % 243 223 4.3 26.97

Sandy clay Sandy clay Sandy clay Sandy clay
Texture loam loam loam loam
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Species diversity and forest cover changes of Khlong Phra Prong, Sa Kaeo province

a  aa al* o a 1 o a 1 a 1
ygySan deSiliesd |, Juigy AuBuns, Uiaan arniu uaz ARss lagasa
Fnendelndivnds uninenduaiuasunsilw

Corresponding-author: Email; boonthida@g.swu.ac.th

UnAnge: nwﬁé’aﬁﬁi’mqﬂizaqﬂ‘Lﬁaﬁﬂmmmm'1ﬂmﬁmaaé’i’muﬁ%LLazmsLUf?{smLLUaaﬁ”uﬁﬂm’%nm’%mamwsxﬂsq
At Inevmsnauashmagienassadl 5 s nsvneruutuinasslaosinnuiomn 40 was e
dmsnnurliauaraunaduinuguinamadioen WetsniinszindeyaduiinuuesfnymaAsuasiuiiin
Sunseslussiazaanen nansAnwmunssalisnuaueay 69 vl 33 29 (family) Tnaundnaed Euphorbiaceae 3
Srunuinnfigariomn 13 9la wazdes s1aun wuas Suth wastuwdes § danuvuy () 49an 5 duAUULSn
WU 1.62, 0.82, 0.55, 0.45 kg 0.40 fusiawUad muanu LLazﬂiaaé’awﬂﬁUaaﬂ%ﬂﬁqm SeRNABYNL S
(F) iy 45% wag 30% mudidy ogdlsiA enreuniinusuduiuiviign (Do) wniigainfy 6.07 msaunsee
wlas mndrdanudiguemssalld (V) gegn 3 ddiuwsn laud ee enawn uasguuas Jdalddndungu ldded
(indicator tree species) voalunasmszdseil dmiumnumannvans muALn13Yea Shannon-Wiener Index wiitu
3.415 wansihfaruvanvaevessiaiug eutegs wasnuhmsufeuuasiiuiitnduesemsrun e assui 3
wwlianavegnsionilos (n.a. 2505-2553) fuitthitgmeluddnlvggrumideiuiinensnssy esndeanis
fufnzugnuagiirdaundaildasmnddu

AdAgy: Anuvanyiavamssadldl, n1sidsuudasituiith, Aaeamssdsy, aseuia

Abstract: The study aims to investigate the species diversity and forest cover changes of Khlong Phra Prong,
Sa Kaeo province. The 40 Circular sample plots (r*=5 m) were dispersedly established along the stream bank.
Quantitative data of vegetation stand and forest cover changes were assessed. A total of 69 species and 33
families were identified. The member of Euphorbiaceae family was the most dominant in this stand, with 13
species found. Streblus asper, Dipterocarpus alatus, Xanthophyllum lanceatum, Diospyros pendula and
Nauclea orientalis showed high density (D) with 1.62, 0.82, 0.55, 0.45 and 0.40 tree/plot, respectively. High
frequency (F) of tree was found in S. asper (45%) and D. alatus (30%). Furthermore, D. alatus showed the
highest basal area with 6.07 mz/plot. High importance valued index (IVI) was recorded for S. asper, D. alatus
and X. lanceatum. This implies that such species are the indicator tree species in Khlong Phra Pong. Shannon-
Wiener index was 3.415. Area of forest covers has been consistently decreased since 2002. Deforestation

occurs due to clear-cutting for agricultural practices along the Khlong Phra Prong river bank.

Keywords: species diversity, forest cover changes, Khlong Phra Prong, Sa Kaeo
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sanuinvesdsrufinuarnisAsuuasiiufiinusion
SumnemszUse ielilddeyatiugiy  dmsuiluld
Uszlowulusnusng 9 019 nmsnaukudanislauselos
9 nfi wuamnsmseyinduariiunaniming  Sunass
suafudeyadradafetunmsfinyduinages
g wonssmalneliinnday

ad
AsnsAnE

1. gaudidnen

AasanszUss fuiiinansnafiuinssyss
%@ag’lmmmﬁuﬁqmmuuﬁwﬁﬂwﬁmuﬁa vy o.
TAUIUAT ey 0 .13089 .58 danuend Usyane
176 Alawns naenaAaeddl mmgamnszé’uﬁmma
J1UNang 5-85 LuUmg

2. Maiuazinszidaya

nsfnwadunmslugisfeunge@nieu ..
2556-iaunangey w.a.2557 Iediisn1sAnwsil

2.1 mydrsvtanssadls

MNaUasd1579 sUnnausedl 5 wWns nszany
YuufuLEpsienans S1uumLa 40 udas (amil
1) Tuusazuas ¥ns d1sae suls s ANNGNNT
1.30 w. LLazﬁLé’um@uéﬂmﬁxﬁuaﬂﬁwi 4.5 o Ty
waznvaduulanenavdessad 1 was Wednwnd lsl
(seedlings) Ingvinn1studinatn ‘uumé’umquéﬂmqﬁ
QPR FGRIRTENGD LLazmmqq‘ﬁwm vosnuldl dmnanld
szduiindrurugumindy

Ansght deyaidetiina i ennwd
(frequency), AUNUIUY  (density), ALY
(dominance), avllanud  Aguoanssal 1o
(importance value index, IVI) lag ANUVAINYANY
Yol (species diversity index) lneldans
Shannon-Wiener index of diversity #1335n15984
Krebs (1972) e

S

H = 'Zpi N p;

i=1

Tag  H = adafanuainsinvessdanssa
Pi = dndiuszvineannuduliivin i #e

uausuldnmun W@e i = 1, 2, 3,...5)
S = Puurdanssadldvavun

2.2 MsAnwAuauURf

Tudeunsngnau 2557 naifudiegnedui
2 syfiuaudn lan 0 - 5 9. Uay 5-20 9. 31U 3
@ (il 1) efinwdnvamideiu  (soil texture)
audunse-eg (pH) Ysinasigems (P, K, Ca, Mg)
Ysnadunseingludn  (orsanic matter) uaglany
snfafiavamegluiu  (Cu, Zn, Pb, Cd) Taevhnis
AnswauURRuRInaluieUuRng - Au anadwn
WIAINGT ANZIUAERS UM IV IRENATANERS
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2.3 Anwmsiasuulasiiuiiin

SuuniiuiitGunaomszuse finsaungy
Noufid nn wlafinudeya aweneaniiey Landsat
dawanem (visual classification) siavan 3 9231981 Ae
W.A. 2545, W.A. 2550 wag w.f. 2553 laglalusunsy
AUsTUUQIan AN WiawFoudieuituiivnluudas
FraaiivhmsAnm

NawazIasel

1. AUBAINVUAVDINTTU LS
0915197 1 wssadliidrsiany  TudSu

v v

AARINSTUTINTIUTEY 69 vEa 33 29A (family) Tny

a

WA waurlnnniigefe 19 Euphorbiaceae i 13
%in Jendnendafunsinwvesniyaun wavaue
(2554) Fanuiarumannvanglussduriiavasiialuth
Pethauuwaraedn 1 qegiond  oglundiud
(Euphorbiaceae) uenaIni mumvainnanevesively
sevriindidhsranusedad inlundel] Wy
Lauraceae, Annonaceae, Guttiferae, Lythraceae Way
Moraceae tHud dwsusiuiundilyl (seedlings) 7
drranu feiade 13 duseutas Anidu 4.14 dude
psaRs dwduaugs Lade vesdu vy 9.65
RS

ArAEruwiuTNvedliivnvliom v 8.75
AuswUas nudn Yo g1 guueas sulh uag
Mumies Ay (D) gsdn 5 a1uusn den
Wwihiu 1.62, 0.82, 0.55, 0.45 way 0.40 Ausiowlad
Mudiy uaznud vesiduriaiinutesiian sesasn
feeneun fAAnud (F) wirfu 45 uay 30 wWesidud
AUEU 0819lsAR mafiansanAuey (Do) fnu
fuitntiavadls wu e1eun Tenmsugaiigawiniy
6.07 MIWUATHBLUAY TOIUNAD VOB UaTYULAY
WU 4.68 War 3.02 A151UATABLUAY MUAIRU

Avinudryvenssadld (V) Ao nasi
YBIANUMLUULEINS AUAFUTIWS uazA LAY
duiind Fadurnisuanseenvesliiusazeiinludnd
Suiusiulsiau 4 ludsendu  (nensh uasadie, 2552)
NMSANY 1 (15780 1) Wi dee dle VI gedian
Wiy 41.66 599891 AD 819U Uazyuwad dldn VI

WU 33.31 48 19.79 AUAINU WAA9I1 VB8 89U
wazyuas daidungulsfifimuddydu 4 Anns
uanseonuavinnuddny vioeaazsenindu ldawd
(indicator tree species) melul-sunasmszuse
dwsumnumanvanevesyilaiug  (H)  dewiiu
3.415 s?fﬂﬁmlﬁdﬂﬁmmmmnwmaﬁau%’wqq

azidiui Inssalivaeviafifussloviuaed
AuefidsanuldluthilegnaFinii wu nqulsiven
Tuaed Lauraceae  fliusadusmieinioana loun
08U (Neolitsea zeylanica) wazklien (Cinnamomum
iners) naufiwmnenvsefivdudefinuiameluyssina
e loun wnuwy  (Melodorum — siamensis) N
21mswazayulng 1y fau (Cratoxylum formosum
subsp. pruniflorum) fndu (Cratoxylum formosum)
Aauau (Nephelium hypoleucum) donin (Knema
angustifolia) wazlasaLsn (Knema globularia) YHES
(Xanthophyllum lanceatum) nsgwulug)
(Hydnocarpus anthelminthicus) Wazaae (Streblus
asper) sy flsilolsitanen THur o197
(Dipterocarpus  alatus) aeiReu (Hopea  ferreq)
agkun (Lagerstroemia floribunda) sartaialale
wavd oA Jenws1u (Colona auriculata) wasazain

(Garuga pinnata) Wusu

2. auvAnu

P 2 Autuuuilsedu 05 e,
anwasluiumilen (clay) aulisiusautumsie (sandy
loam) Tuvasituiudnaslufisssiu 5-20 au. idnwas
WuRusuvuwmien (clay loam) wagiusauvumnsng
fuflenudunsadnunniidessyiunudn (pH 4.85
way 4.67) Viinadun Jeing (OM)  lufusuuudien
Aoud19ge (3.67%) wavanaslufududnu  (1.47%)
Usinaueanesa (P), Tnunaden (K), waa@uy (Ca),
winfdeuitasaldluiutuuwezanadufivdu 520
g, dnsulsualansminandnefingiald wuin st
(Pb) Tengstamlufuisaesszduanudn uarlufudy
5-20 w1, fidngenitlufuduuy (i 2)
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M157197 1 AuantRAuUIRNSIARRMIEUTY 0.3RIUIUAT Uag B 2.a58UM)

. Soil texture pH OM (%)
a01un
0-5cm 5-20 cm 0-5cm 5-20 cm 0-5cm 5-20 cm
wiasdl 1 Clay Clay loam 4.80 4.35 3.82 1.58
LLiJa\‘i‘ﬁ 2 Clay loam Clay loam 4.90 4.79 4.96 2.33
wiasdl 3 Sandy loam | Sandy loam 4.85 4.87 2.52 0.50
Aady 4.85 a.67 3.76 1.47
P (mg/kg) K (mg/kg) Ca (mg/kg) Mg (mg/kg)
anuii 0-5cm 5-20cm | 0-5cm | 5-20 cm 0-5cm 5-20cm | 0-5cm | 5-20 cm
LLUENV]I 1 28.73 11.66 87.52 36.28 1,173.20 446.60 273.00 109.08
LL‘Uaﬂ‘ﬁ 2 18.60 4.22 82.28 30.24 1,835.20 102.36 338.80 267.60
LLUENV]I 3 20.22 9.27 38.86 11.34 932.40 249.80 157.82 59.14
ﬂ"]LQ?]IEJ 22.52 8.38 69.55 25.95 1,313.60 265.67 256.54 145.27
namit 3 sndiildiuiiisuraemezysd

wulthianasetwedionidlun o Sauuasuas o .
Wesaseund lnglany o Jauiuas lurand  (w.e.
2545-2550)  fuiiUn3unassanauiieuiesas 50
AdeARsUaNvENTUNAgUURIdIRNiYSUARDY
Tutne 3 T (W..2550-2553) veq o.iiles Huiitranas
Wousewar 50 WulReIiu %Qﬁuﬁﬂwﬁammﬂﬂﬁdau
Tmmaﬂmemawumﬂwmiﬂism L‘wmumaamﬂ,w

x

WUVILW’W‘UaﬂLWM‘U‘U LLawL‘U'mQLLM?NU'ﬂﬂ denINguUIY

v
=

EN"UN

D

agunan1sAnen
NMSENTIIANNRAINTTATeIFIANNTUS I
SupABINsEUSY 9 asvuia wunssallsiiuuiedy 69
wia 33 29 lnganuvannmangluseiuiinanniian
wulued Euphorbiaceae 91w 13 wiia 91uuna1

Iy 4.14 dusiomsnans auguadsvesiulsl
Wiy 9.65 wns MsdmadalSinavesdnuity
wuh vee Teranuvuuutazawdgsdign
FOIANNAD BN WAL NUTAUAUNIAY
fufiviidaannnies wnfimsananendil
awddtyremssadlsl wudh dey e1eun uasyLuaY
Hungulifitanuddeyludsaufiviuanemszdsedl
stinsfinwsiesenifsaivussleviuay
AA1 077 ity iesiu wonumansiutu uay
ndringnaniteusazeiaiteusslomilunmsoying
wagHuyninenswugnssuiivues dnsfiedunaomsy
Usstl insglimaneviniidsranuluadsiivu Bou
‘donii HeALIA 819U Yuwa nsziulng Yensu
wag azas Sdnsnmiauasldiuniseyindliaseg
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o Anwkay e e ldlviinUsslovidouyud
moly

30

20

mg/kg

uwlasi 1 uwlasi 2 wlawn 3

(n)

30

20

mg/kg

10

()

A i 2 Ysunalaveminfinsianulufuisesuainy
8n 0-5 9. (n) way 5-20 @4, (V) UshiauU13uAaBINse
U549 9. @5T0M

fN3.NAU.

U 2545 ¥ 2550 1 2553

Ooufles  Bofuuiuns

Ad 3 NsiasuwlasiiuunsuRaeansyUse
2. AL

3. MaAsuudasiuditn

dmfumsiBsunasiuiivSunanmszusy
fuultuanasegisiariios (. 2545-2553) fidluivn
0. fanuns woy o lesaszui Seiluiandgn
wuiideiufinunsnssy Suduednmdnues
Ussuluiuiiinw Sy medaedulissensuly
il funnuddyvesdsaufiniitusgiunaaions
1h Tnefnansinuiteaduayuieiiuusslesddu
fnavioUsslomifunisousnsiunazi sty
Ustlomildaesuaznmemeaslnsvosiiviituey
Futh fsvhlildiadesdofldusenounisdnaula  Tu
MNnsunuieaiansiidausnlunsiunsoay
o3ndszuuinauh Insamensoyinddnudiy
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NINALNULUUUFUATULETUNTIY B1NBULHY IMTIAYUNT

Primary Succession on Sand Dune, Pathio District, Chumphon Province

INTWIY NB9AT 65195 dedufia uaz aandn wnsen

A TINe Ul aagaumans tnInedinunsans NJumny

*Corresponding—author: Email: dokrak. m@ku.ac.th

UNARg: NMINARNULUUUHATUNAUNT Y siunsfnuluiuidunseuiade sunodsin Jadnyuns lay
Tinguszasdifliofiosnmalasaiuazosdusyneuveamssuiy waviiteiUSsuifisudvsnavesausensnszae
YoanssafivUInadun T Eediama fe Frumthan (windward) uayndsay (leeward) @ae3sn1saudasanis
LUUWAU 911A 10 x 100 AT 911U 3 wUas uwiazuuasiiseszineiu 300 was nsuuiwlasgesvuin 10 x 10
RS (53sTaun 30 ulasdey) dr5veerUszneuvemssaiivmeluwlasdes fensinvuinuarsuunyl aldi
fowaduigudnansious 1 wufiuns Tuld niednulassairsdanmssuunlasiadiafu (stratification)
waziUSsuTisudinavesausonsnsEave IS AiTnaenLUIT LA 3 wlasnns

wamsAnwwu nssnliviavan 24 29d 33 ana 38 wia Suundufiluideaden (monocotyledons) 1
wiin uagdivluifiesy (dicotyledonous) 37 wiln Wufliiduilofionsanandulamudidy  ldud ol
(Planchonella obovata) Ww1nia (Mischocarpus sundaicus) Laﬁm;u (Syzygium antisepticum) — WENLLA
(Pandanus odorifer) Wagisn (Syzyeium grande) \Judu Sawindu 32.20, 31.29, 29.47, 23.26 uay 20.19
pudsu fianumainvatsvemssaiinilefaisanainduinnuvainuieves  Shannon-Weiner aglusziul
nane fidwidy 2,86 Smnumunuduvesduld (OBH > 1 cm) wihiiu 3,900 duselanmd fufinindnvosdulst
WU 9.25 asrawaseeienms ansasuunlasiadeiuswednuiivesniy 2 fudousen fe 1) Ieusen
Fuuy fAugeUsEa 7 - 12 WS uay 2) Zousontuans fanugeUssana 3 - 6 1Wns NsUNARUYBLITEUYDRA
fifviniu 31.61 + 3.24 Wesidud dpnfiviumihauuasvdsauvesdunsedanuunneieiugenn Tnenuiduil
FAuAnaadiengs (77.27 Wedidud) Tuvasifiertudiuusin anumuiiuresiuldl waznisunaquuesii
U1 VT unihatuayiunasanuudunTy  Ianuwananeiuegsiideddgneada  (t = -5.0799, -11.1265
Wwag -10.4393, p-value < 0.05 MUEIAU) Landliliiui dvdnavesauilnalaenseionsnauNuYesds AuRvuudy
nswnlagamznssalsl ATuusnusunaudnilidduassunsy wasldssenuiienieay dea vndenis
i desinsuiifdvsnavesaudunistossuiusodidadonssfielndufiovgniuutuan (shelter
belt) wazifloduaiulsiivannsnduronuglafdy

a o

AR MINAUNUYBIFIANTY NsNALLLUUUTUYE dunsie au
Abstract: Primary Succession on Sand Dune was carried out in Bangboet Sand Dune, Pathio District,
Chumphon Province. The objectives of this study were clarified structure, composition of plant species
and about influence of the wind on the distribution of plant species in sand dune. Permanent belt plot,
10 m x 100 m, cover both the windward and leeward of sand dune. There are 3 plots, each plot are
spaced 300 meters, sub-plot into 10 x 10 m. (are 30 sub-plot) study composition of plant species into
sub-plot. All trees with diameter larger than 1 cm were tagged, measured and identified with anemometer
of windward and leeward monthly from June to January.

The Primary Succession on Bangboet Sand Dune, Pathio District, Chumphon Province had high

species number which 24 families, 33 genera and 38 species were found. Density of tree (DBH > 1 cm)
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about 3,900 tree/hectare. The basal area about 8.28 m’/hectare. Considering the dominant species from
importance value index was Syzygium antisepticum, Pandanus odorifer, Syzygium grande, Planchonella
obovata and Mischocarpus sundaicus. s equal to 46.36, 44.72, 34.68, 29.28 and 23.59 % respectively.
With the index of diversity of plant species by Shannon-Weiner was moderate 2.86 can be classified
stratification of plant community are 2 profile diagram, top layer about 7 — 12 m. and lower layer about 3
- 6 m. The cover of profile diagram is open front windward and behind close leeward. The winds at
windward and leeward are difference (W = 399, P < 0.001). Then, the similarity between plant community
are difference ( 77.27 %). Corresponds to species, density of tree, cover of the forest are difference (t = -
5.08, -11.13 wag -10.44, P < 0.05) Thus, wind affects the replacement of plant communities at sand dune
both species and structure. So, if to degraded forest regeneration must selection of species for shelter

belt and promotes tree generation.

Keywords: replacement of plant community, sand dune, Influence of the wind, tree establishment, beach

forest regeneration

unin

NSNALNUYDIAIALNY (plant community
succession) A ﬂ’liﬁﬂ?juﬁwﬁmwﬁdLiﬂlULmuﬁﬁ%
nnaunilauaiaunsdolumudfudsdiiuredany
fiwusngiussndulumuanmvestiadoundond
Wasuulasmutianan (ensn uazedin, 2552) N3
naunuazduduluaunssisdsaufiedadngano
0173 visean1zgaven (climax stage) a4 anmeil
TATsaselar 09U TN U IRLNTZEINIg
\Wasuwasiosann

nsnAkuYesdANivLULla 2 sUluu Ao
1) manaunuwuuUgugdl (primary succession) Ag
nsTUMIALIUTRIMssfiT TRl
(bare  area) Alifinssouity vidodwd  uiug
(propagule) Uswnga&ﬂuﬁuﬁ mManaunusLdusos
somsnmuivesRududfy way  2) nMmannu
WUUNRAEN3l (secondary succession) fig NTEUIUNT
Wﬂmeuaaé’muﬁmﬁLﬁmﬁﬁu‘l,uu%muﬁuﬁﬁgnqﬂgﬂ
vane viaeiuillas uidnandenssafivvitedau
ﬁuﬁuémaaﬁwimgagﬁuﬁuﬁ NINALVIUAINNTA
Aetulsuilaglisidudeddnasemsimunves
fiu

dmsuusemalnenisnvuieatunns
naunuuuUUguiinsAnwfutesmnniesanndau
GLWLJISUU’JUMSWWLquﬁWUﬁ?ULﬂuLLUUﬂ/]aEJQﬁﬁLﬁm‘TTu
mwé’nmsqﬂqnﬁy uithsssuTAas wiuiuidou
Duituiinensnssy mntufivaesficielidussey

a

nanuudwaliinnmawnuLuuYREnY

9
¥
'

sssumAintulinaly dssneufuiuiivieedelhian
nsnaunuwuuUgugiduilegdosnn  fufifitade
windeuiirouinvingfausniifiunsst 4 lasks
Mle Ineanizn1snaunuuudunsne (sand dune)
dulnginiauinay ellmzeddidvinavesay
(wind) #FaduiladefidWayiiandidsnasionisduse
Wugvoanssuisuudunsie  (Cowles, 1899; Avis
and Lubke, 1985) nansanunassissannsotiily
Uszgndlflunisdnmsitugdidosinsaiifdnuasy
vestadoumndenlndifssiuiuiidunsed lnaane
Uhahmemediingnyngnyianeiilesan
Qmammiumsviauﬁmw‘%aﬁuﬁﬁlﬁ%mamwm’m

7 WINWNEITes

v a

ANURLazdvoNaTDIaN
o & Y Ao & A oA < A I3 1Y)
muJumaammLaaﬂﬁuumwszﬂmmeaUQmUuLLmﬂu
au (shelter belt) wagiodnasulviivausadume
Wuglefvy daunsAnwiluassilll ngUszasdiiie
AN lATIES 19T DINUTENBUVBINTTUNY WAy Lo
WSHUWIEUBYENAVRIaNA BNITNTTNUVBINTTUNY
USLIaEUNIY

gunsnluazisn1maaes

1. sauiiAnen

dqunsieurade siuatinaass 8LnaUsin
Fmfomams dnwassgiivssma (Dudunseiivuny
fumeilanzia puenivesdunsieUssina 1,200
LA ﬁmmqnmﬂsxé’uﬁmmaﬂssmm 10 - 20
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s anwgfienna TUsinahdusieieuads
104.73 fadiuns mnududuimsnedeuaisdovar
8142 guvpineiieuads 2693 e iwalTya
audiauUnfade 4.02  Alawasdedilius s
sumEThseiewads 110.50 Sadwns

2. msnudeya

2.1 Fmdonusnadiduiumiinfieatuas
ATUVVLO VTN UNTI8UNLDR

2.2 YIN5NLUAIFIDENDNITUUULAU
(permanent belt plots) 39 10 x 100 LWATINUIU
3 uUad ura sulasiisyeysineaduyingu 300 wns Tu
usazulasyhnsuualuwasgosvuin 10x 10 WA
(sauudasdessionun 30 wasos)

2.3 a%’mmuﬁ%ummqwmﬁuﬁ (contour
map) §e3ENsvhseRusuy Profile leveling Lo
sTRUUR umussIIv R mduudT (R
Funmthdunediundwesdunse ) eanuula
$108190175

2.4 @rmvesadsznaunssuivluliazulag
fegns mensinmneaviuliviguesorgiiie
finnugeves ddulszanas 1.40 s Savunaidu
Hurudnanaiiesen (diameter at breast height,
DBH) fiszsiundnags 1.30 wims vossiuldnsuiil
9119 DBH faud 1 1wufiuns Tl URREEEANING
wieniunsraaeunedonssaililnglidonunisssy
wiinves Liu (2557)

2.5 Anwlassadneduis (stratification) ves
dapufiguudung susEAuANgIINTITEIAYes
il dhom saausugituFeuson  (profile
diagram) uwazn1sunAquveLIauYen (plot plan
diagram)  lae¥arugeismuavesilsl  (total
height, H,) mmqwaqﬁaamﬁmsﬂ (first branch
height, H,) MIUnAguvediousan Wiauszyiing
vosruldlunlas

2.6 ‘5@msUﬂﬂqmmmﬂﬁwuﬁuﬂﬂmamseju
Toluwlasgos wlasgavay 4 90 vindussuuifeniu
ynwdaslunnudaseos

3. Annzvidaya

3.1 Aeszvmviaiugldiiuvesdnuiivuudu
918 FUNITRITUNNNABLAIAIUEIAY VDINT T
W (importance  value index, V) lagiiasaun
wusnguitveeniluaengudie nguldvin  (sapling)

fifluurm DBH 9g¥NINe 1.0 - 4.49 WURLAT uay
nauldflug (tree) Aiflounn DBH daust 4.5 iwufiains
U Fednamildnnuasiuves ApnumILLy
Fu3nS (relative density, RD) A1ALANENANS

s

(relative dominance, RDo) waAAuB&NnS
(relative frequency, RF) fagiluanduiinudfey
Ypanssunivluurazuiia

3.2 Answinaiiaimnuaaigaas (Index of
similarity, 1S) hagAdwdauuand1s  (Index of
dissimilarity, ID) S¥WISEIANNTAUNTNAUNTIBUAY
nasdunsty Ieeldaunisves  Sorensen  index
(1948)

3.3 mARstANNraInUesriauudunsiy lng
lgaunn59e9 gnsueds Shannon-Wiener (1949)

3.4 VNAADUANLLANAYBIANTIUIUIUVDS
FapuiguarUadsiindoNseninauslIumunTLa
(windward) wazsmundsay (leeward) Tnasauusald
Tunisnadeufe sawawede  AlRAsAUTUILLY
vowiuldl uazAadsvesrnnisunaquuesiiul fe
AMSNAFOULUY  t-test fersrudosy 95
wWosidus (p < 0.05) Ingldlusuunsudiiagy R

NaLAZINTAl

1. TA3985°9uaz9AUTE N UNITUINTUSLIN
funsny

1.1 TaseaFrsvnusnndunse

anmnvasnssaialaevluudnudune

wadn dulngisenaumenuglivimema dnug
Tsftmg tus ThAUTY uastugliinfuuds 2
Urduriuegine Tngaanuvuuduvesdulsl (DBH »
1 cm) Wiy 3,900 dusielenand wasiitufintige
Yo UliviiU 9.25 MINURTABLENAIS LATNUT
ANuasvesuliinnunUsiureutsgalnenusiull
galédaust 1.5 auils 12 wns dofiansananmituin
USasiuuthay (windward) wuin futhseudis
Tas vidofvgTutnaquegti « dauiiuin fundsay
(leeward)  HANMUUWANAIBENTALRUAUUTIN
Frumihay ndnite dnmsunaquusnaenRivuuiiy
U (litter on the forest floor) agLﬁuﬁuﬂﬂ TnenIs
Unegumasiiutnuinnuduminauuas fumnd e
dunsne dpnunanansiuegelvsdfgneans (¢
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= -10.44, p-value < 0.05 MUAINU) FeLAwyINN
wianililedosaaeasgiuay  Julssleviviedia
ANUEANANYTIVRY  heUTuuTInuanTRsung

nmeAnduaziall  eldleosnewlulyl Uaneldl
wianllillesimaugiuiuudivzassy  waaelay

YUIUMIVORAUVRIIUAY (Usefug wazany, 2549)
dmsulassadameduse Wefinnsanan
Mssuuntudeusenues  dauiy (amil 1)
annsasuuntuSousonvesdnuiivusnadunse
vadn I 2 $uSousen ndmie 1) Gougeatuuy
fmugewessuliuseann 7- 12 wns Wuslddvii
ddlutudousenil  Hud vy (Planchonella
obovata) Laﬁfﬂ‘qu (Syzysium  antisepticum) 131
(Syzygium grande) Wit (Syzyeium claviflorum)
aunzia (Casuarina equisetifolia) 1xALe (Sindora
wengka (Pandanus  odorifer)

siamensis) ey

Windward

Line 2

Juneaneum (Suregada multiflora) Wudy uay
2) Bouventuans farwgeosilivssam 3 - 6
wins fuglirluiudousentsnamuliludousen
Fuuutudgiuagitly fddry 1dud

LUININ
(Mischocarpus  sundaicus) Winlneng (Aporosa
planchoniana) %9t (Ochna  integerrima)

Uanluwade n (Eurycoma longifolia) 1EU
(Atalantia monophylla) fnvnauln (Champereia
manillana) wagSnvzia (Scaevola taccada) \Ju
AU N1SUNARLYBITBUEBAUSIMAUNTIBAUNT
auvsesunindunsie dwlnaiusousent Un ua
PUNAIaNVIoAUNAY dunsnediulvgmeudiala
agdlsinuesidudnisunaquuesseusenes
Apuiuiudunsie dawvidu  31.61 +  3.24

6 @ 2 o LY
LWasgun auaiau

Leeward

amit 1 Tassadeiudmesisenfinuinudunse munsdatudeusesprofile diagram) (A) uaz MsUnAgve
3ouwen (plot plan diagram) (B) yoanssaufitluulasiegnauuuiauulasiz

v sialifvsngldun $nzia (1) aunsia () wevzia (3) ugAud @) 1t (5) Fau (6) Uanlvaidien (7)
g1 (8) Wu (9) wsitu (10) wadingu (11) 91le (12) w1nane (13) 8130 (18) wsan (15) winlnens (16)
Yead (17) ewin (18) i (19) 1eeniunawe (20) w1l (21) veand (22) fus (23) winiiu (24)

las9as19vesdenuUsIM AuntauLay
AU vAaY IAnuuandeiueg1awmude lnewuin
Uinamunihavdulvadunquiteluszduiseusen
Fuane Bedndnaid svosdalsd Hunguuesliiv
ﬁuaaﬂiimﬁuuﬁuﬂdwmaﬂajm Hzegrneseninangy
woUsvinal  uazdimsUnaAquusdsousen Wiy

11.05 + 2,50 Wasiius dusulsi fusuduasey
fMeguinudumesumhaudnidfuaseunsu an
90 uaziousuiuiudulunufiamsan Usvands,
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Iffufifidduanmsaund Jusgdafatuduegegie

9 172

Oral presentation



jical R
“5_,\09 s,

nsUsERRirINIskasaeranuINIsnsetsnuITeineine i liuisemelne asan 4
U ANZINYATANANTY UNNINRBWSAIT Ruaglan sendneduin 22-23 unsiAL w.A. 2558

MwL U Ansuneguvedisaugen Wiy
63.96 + 9.97 Wasidus

1.2 99AUTZNDUNTIUNY
NANIAN®YT BIAUTENOUNTIUNYUTIUAUNTIY WU
Wﬁimﬁﬂjﬁu’wm 24 13A 33 dna 38 wila Suundu
feludsaien (monocotyledons) 1 wila waziivly
\Aesg (dicotyledonous) 37 il losuunnssaiiy
au3de (habit) (Fy, 2557) ausaswunts 6 nau
Ao Wy (shrub) WhjuAslsiduruadn
(shrub/shrubby tree) lisAslsidu (shrub/tree) 14
Fuwuaidn (shrubby tree) liffuawiadn sl
(shrubby tree/tree) wagldnu (tree) lnewuvin
wssauliluudaydde Wiy 10, 6, 2, 4, 3 uay 13
#iin audey dedleududndiuveusaridedan
WINAU 26.32, 15.79, 5.26, 10.53, 7.89 uay 34.21
Wedldud mudidy siusliiduseuliiu (ree) o
Asunn dedamnudfy 10 wfausn laun
sy 1l w1 1IN19 usALE duvzia
witiu winlnens way Funesnenum Wudu e
Wiy 43.92, 42.58, 42.22, 32.65, 22.87, 14.97,
13.03, 11.29, 10.99 W@z 10.62 AUAINU AIUNTIN
WWodedu o fedaiinnuddyannduiiill  wa
seivlimjn (sapling  lefiansanan duian
AnuaAey 10 fiausn TauA 1winane Yanluaiien
Fretin wadingu dnvud Shngia uzaud ol
W5nlnens wazusul Wudy Jawin 52.65, 37.17,
27.15, 18.05, 17.78, 17.47, 1577, 15.02, 11.35
way 8.55 mudwu dwumssalivindy q Sene
addnaamduiuly - Jeiuglifin daluaidu
fuglithmenn uiliuglithAuudauasnfviu
dandasamauegitu fuslivmemaldting iy fu
i @eamiuwe uwagadn aduvesiuglisening
Iifuiu Whnjusnstuilonnd  Ydouay Snuny
(characters) vewiugldusazyln ey na1dfe
ituslinsiaidnumrnstudurudune dnns
upn@ulyl (copies) AnarduwAn drmunsvialiidu
a83finan Amannuateremssafinilofinnsan
NFRANUMAINYLATEY  Shannon-Weiner agflu
sviutunans Sldwiiu 2,86 wenand denudi
PUNTNANLAZRINUDIRUNTIBTAULANAIAY
gunn Tegwuhwideianuuansediings ( 77.27
Wosidus)

2. MSNTTANYVDINTTUNVUSIIUAUNTINAN
(windward) uazfunasay (leeward)

FapUN AN UM AN LAY A IaNUDIEUNT Bl
ANUUANFNAUEEIN TnenuInavilAALLANT19E
Ay 77.27 Wesdud  dwiurdanugldisu
USLUAURTNEUNTIY  Wisemuuiial WUl ey
vzlauaraunsia annsodulduasdeiildn il
ndaaviaianuddgyAoutisge Wiy 140.30
WAy 74.89 MINAPU WARSIAILIN WmenNziala U
ooty uiugliftansnsauusil dannsofeild
Tufluifiilandeudiuse  dumefundsdunsiy
vidosnundsan  wuiuglsieuiisviaeuddy
ganfe Ml waldayu wazwh JAwviidu 50.61,
47.28 way 31.48 MWEIFU  ueNIINTAINLUANG
1BeUTUNURIFIALNYA UM ALLA LA URE AN
AMULANANAULAUTA  NANITVAABUAINLANAIY
09 MIWVLA  AnuuwLuvessuld  USiau
FUNIANLAL ATUNSIAUUUEUNTIY LAIULANATS
AuegaiitedAgveadd  (t = -5.0799 way -
11.1265, p-value < 0.05 auawu) lagusiou
PR IaNIT LI TANINA USRI TUNTNAL 1IN
WUTIIU 36 WAz 8 iR MINaIRU Lazusiae
Furasan dAnuruILULes sulduinnitusie
uvinaN WU 8618.69 Way 741.68 fume
BNeNs AUy demaranisunaAquueIeuuen
Yol AumiuiuUInasiuvds  aufigenin
pauninen (63.69 + 9.97 uay 11.05 + 2.54
Wasidud auaau) wansliiiuil nsnseane ves
NITUNYUSIUA UM IaNTBITUNTIBE  A15ATERNY
wazdl pnuanunsalunissedldmnius s
aul a’mLﬁmmﬂSm%wasuaaamﬁﬁﬂﬁmsﬁusiaﬁuﬁ:
musssumivesfinduluegnadt q egnalsfmuile
WIUINTUNARUYDY mjmlﬁlﬁyaa (climber) Waz
nauve) (grass) WU Usham v ausidndameta
(lpomoea pes-caprae) #indwziav13 (jpomoea
imperati) nej1aseasl (Spinifex littorius) wWagweINg
ﬁ (Chrysopogon orientalis) %uﬂﬂﬂqmayjlﬂuﬁnm
nIusRgnuAnUang, a Andamisiawnd gasyay
waggf g Sosannuiundumds au efivnduil
flunumdndesiensBainizreadanseudnd
Isudvswannange  wazthandamsiannllg
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YUIUMTAS19RUN el AN SNAWNUYBIFIRNNY UL
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AyunanisAnen
1. Taseadne wazesAusznausdanssauny

USLIduNIIe

Tassadramaduiavesdenyiivusiindy
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varnvianeve snssafidlefinnsanandulen  u
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fauviiiu 286  wonani deruiieduniiauuay
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N1SNALNUYBIFIAUNYUTIUFUNTIE WU
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The Preliminary Study on Stocking and Utilization of Bamboo in Mixed Deciduous
Forest with Bamboo after Disturbance at Huai Mae Hin Community Forest, Ngao District

Lumpang Province
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This research aim to study on stock and utilize of bamboo in mixed deciduous forest with
bamboo after disturbance at Huai Mae Hin community forest, Ngao district Lumpang
province. The study plots were 20 x 20 meters for analyzing the forest structure species
composition and stocking bamboo. The research interview was a tool for 126 houses at Huai

Mae Hin community, the bamboo were efficiency utilized in community.

The research showed that the mixed deciduous forest with bamboo at Huai Mae Him high
species number with 37 species, 32 genuies, and 22 families were considered the dominant
species from importance value index (IVI) Tectona g¢randis, Xylia xylocarpa, Shorea
siamensis, Schleichera oleosa and Pterocarpus macrocarpus is equal to 48.42, 41.55, 27.96,

24.93 and 21.91 respectively. Tree, sapling, and seedling is equal to 2.38, 1.01, and 1.98 by
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respectively with the index of diversity of plant species by Shannon-Weiner. The

1,367,897.84 culms were found in Huai Mae Hin community whereas the utilized of bamboo

were only 123,268 culms per year. According to the rules of Huai Mae Hin community, there

is the restrict bamboo area where to permit cutting bamboo. This research showed bamboo

at Haui Mae Hin have efficiency stocking and utilization through the community.

Keywords: forest structure, community forest, utilization of bamboo, Huai Mae Hin

community forest
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Abstract: A study on the impacts of cattle grazing on forest and wildlife resources at Tublan National
Park aims to investigate the impacts of grazing on forest resources and wildlife. Moreover, the alleviation
of these impacts in Tublan National Park can be determined from the study. Several approaches were
used in the study including plotting plant communities, exploring wildlife traces, soil and natural water
resources quality testing, distributing socio-economic surveys to local stockmen and holding consultations
or reconciliations to subside the impacts to all stakeholders.

The results from the study on plant communities showed that, the livestock areas have a lower
diversity index than the non-activity areas and the both areas have a similar diversity index at least 50%.
In addition, the study in wildlife represented that the number of detection of wildlife has decreased in
the livestock areas. Particularly, in areas with livestock activities, the bulk density of the soil and The
amount of microorganisms that cause disease outbreaks in the gastrointestinal tract in humans in the
areas of water resources are more higher than the areas of no livestock activity. In the socio-economic
study of the stockmen, it is found that the majority of stockmen raised their livestock in the areas of
National Parks. They, most of stockmen, did not consider the intrusion in raising of the livestock in the
areas of National Parks and World Heritage Areas illegal and harmful. The solutions to these issues in the
discussion were concluded by the following groups of stockmen and their needs. 1) the stockmen who
needed to discontinue raising the livestock and consider selling their livestock 2) the stockmen who
wished to continue grazing livestock and needed the assistances from authorities to search for suitable
areas for their livestock 3) the capitalists will be notified to immigrate their livestock to their private
lands. They should progress the demolition of livestock housing and living out of a prohibited area of the
National Parks as soon as possible. Otherwise, the implementation of the law will be strictly enforced.
Therefore, the raising of livestock in the National Parks has influenced on natural resources and wildlife as
well as the quality of soil and water resources.

The issues must be resolved rapidly according to the approaches agreed upon from the

conclusion in the next conference.

Keywords: Cattle, Impact of cattle, Forest Resources, Wildlife Resources, Thap Lan National Park
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Properties

Rainny

Pasture land

Forested land

A dunsa-Ang (pH) Upper soil 6.0 5.9
Lower soil 5.8 56
Suuniilenu Upper soil NI TUVUNTY
Lower soil IUYUNITY TUYUNTY
Buneing (Wasidus) Upper soil 1.27 1.76
Lower soil 0.52 0.84
woanada (un. / nn.) Upper soil 5 8
Lower soil 4 5
Tnunaidey (un. / nn.) Upper soil 32 47
Lower soil 17 50
wpaLgaw (un. / nn.) Upper soil 458 649
Lower soil 296 385
wunil@en wn. / n.) Upper soil 96 106
Lower soil 49 71
NO3-N (un. / nn.) Upper soil 12.0 6.1
Lower soil 7.3
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U1 dsean 1 Udssan 2 dsetn 3 Ussan 4 JssLAns5
pH § 50-9.0 50-9.0 50-9.0 -
- 0
NYDINTA C 5 5' 5' 5 -
o ¥ 0
PRIVEYY C 5 5 5' 5 )
d § § § § -
BOD 5 days mg/| § 15 2 4 -
Nitrogen, Nitrate mg/ULN bl 5 5 5 -
Total coliform bacteria MPN/100 ml § 5,000 20,000 - -
Faecal coliform bacteria MPN/100 ml 5 1,000 4,000 - -
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a Clear yellow Clear yellow Clear yellow Clear yellow
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Nitrogen, Nitrate mg/lL N 0.447 0.447 0.611 0.585
Phosphate, Total mg/L P 0.680 0.356 0.159 0.366
Total coliform bacteria MPN/100 ml 70 <18 <18 <1.8
Faecal coliform bacteria MPN/100 ml 11 <1.8 <1.8 <1.8
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Biodiversity Management and Local Wisdom of Community Around Hual Kha

Khaeng Wildlife Sanctury, Uthai Thani Province
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Abstract: The research aims at conservation restoration and utilization of biodiversity and local wisdom
by communities around Huai Kha Khaeng Wildlife Sanctuary. The studies occupied 2 years, between
March 2012 and March 2014.

The results revealed that the biodiversity in Huai Kha Khaeng Wildlife Sanctuary consisted of
about 67 species mammals, birds 355 species, reptiles 77 species, amphibians 29 species and fish 54
species. There were also 50 rare plants species, not counting other plant species there. Sustainable
conservation restoration and utilization of biodiversity and local wisdom by communities should enable
1) local lessons learned can be applied for conservation restoration and utilization of the Huai Kha
Khaeng Wildlife Sanctuary ecosystem by communities. This will raise awareness and knowledge and
understanding of the Huai Kha Khaeng Wildlife Sanctuary. 2) The potentiality and participation of
communities in the path of eco-tourism project in local community was therefore developed. 3) The
networking knowledge about forest resources management administration by communities around the
forest was created, and 4) The information system model for Local government knowledge management

in the forest was discovered.

Keywords: Biodiversity, Local Wisdom, Huai Kha Khaeng Wildlife Sanctuary
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Forest and Wildlife Resource in Biodiversity Conservation Corridor Area
Linking Between Thung Salaeng Luang National Park, Khao Kho National Park

and Wang Pong — Chon Daen Non Hunting Area : Phetchaboon Province
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NETULINYIRYUAAINA 9NEIUUIIIRAE wagiuniuan U1l - vuuau TivinnsAinun lutsudszunm
2556 fronsdrsalassaianazesdusznounssaiy Taganaudasiiegsdansnuunn 30 x 60 wns slnthAuuds
Tuflufigneuustsnfiviusamandimaaamanuasvesdn iUiensassuududsmuudunss (Une transect)
FIUIU 8 WD Weazkudvaiy 1 Alawns mudunia dewmile - a0 sauszeenieUssaa 48 Alawns
wamsAnmdumsnenstldl nudthAvuds Sudeiuslitomn 26 4ia 24 ana 19 29d AL
vearulsl 672 duseienms d avie (Crudia chrysantha) Wunssaliau lnedaduiinanudidey whiu  66.56
Anuvannuaneves fuliiainduiives Shannon-Wiener Index (H) wifu 2.72 nsinifuensuouwmiefiuiu wa
Tudiureesn Wiy 173.08 waz 19.27 Auasususiaianais auadu sunineinsdaivn wuanumainviieves
doridn Favmaduust 2ed 102 ¥in Hudnidesgnaneu 15 294 18 wlia un 27 29d 69 wiln dnidesaaiu 5 e
7 i uazdianduihandiuun 4 294 8 vin Taodudnidegnisuunalg dunumsessuuiing 7 e
1w dhath nneth naedie vy e vilane waendivan Aanuedionduosdniidsgnieu fnuluiufives
QVEILUAITAYILARMA WargneTuRlde fullufuuadeussruniing Ae 0.815 way 0.846 suddy
MnmansAnvinsil aguldd vnauuadeusoiiut uwisll farmengan msdfissdszmaduiufiduases
munguneg tlugmsdanisiimnzan iemseusnvaumainvanenisdinmesisdsduvesszinanely

ANENARY: WUATRNABNLUY GNETULINYIRYLARIAI ONEIUWIIAIAE luauadn U1 Tl vuLau

Abstract: Forest and wildlife resource in biodiversity conservation corridor area linking between
Thung Salaeng Luang National Park, Khao Kho National Park and Wang Pong — Chon Daen Non Hunting
Area survey under bud jet of year 2013 of survey the constructer and element of plant by create
the temporary sample plots size 30 x 60 Mater. Dry evergreen forest type in Thung Salaeng Luang
National Park and survey the several of wildlife by create a Line transect 8 lines 1 Km. For each by grid
line north - south total about 48 Km.

The result of forest resource studies found the dry evergreen forest has 26 species 24 genus

19 family density is 672 / hegtar as satue (Crudia chrysantha) is a dominant species, important value
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index = 66.56 species diversity index of Shannon - Wiener Index (H/) = 2.72 the carbon sequestration
above the ground and Root = 173.08 and 19.27 toncarbon / hegtar wildlife resource found various of
wildlife total 51 family 102 species include mammals 15 family 18 species birds 27 family 69 species,
reptiles 5 family 7 species and amphibians 4 family 8 species, the big mammal has role the ecology
include wild Asian Elephant, Sambar Deer, Gaur, Wild Boar, Barking Deer, Asiatic Black Bear and Malayan
Sun Bear. Similarity Index of mammal that found in Thung Salaeng Luang and Khao Kho National Park
with ecology corridor area is 0.815 and 0.846 the result of the survey is conclude that this corridor is

suitable to announce as a protected area for a proper management and biodiversity and conservation

Keywords: biodiversity conservation corridor area, Thung Salaeng Luang National Park, Khao Kho

National Park and Wang Pong — Chon Daen Non Hunting Area
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H=->"(pi)(n pi)
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2) AUINAIANNYNYLVRIER T TG NAIEUY
(Relative Abundance : RA) Tuituiidrsimavun lngldy
GHIgE

RA (%) = Sruududrniaiinudniifesgningus 100
uudud v

3) AANARIEAZA (similarity) ﬁuaaﬁmﬁl,gmgﬂ
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AaNeAAs (Similarity Index) Togldaunng

S=_2c
(A+B)
dlo s = Adilmundnends
A = Srunuriavesdniinuluuiom A
B = Srnuriavosdmifinuluudion B

C = wurilnvosdaifinuluusinasiuseming
Auay B
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Iodntes dinsUnpauisousentisioras  98.73 nu
Li8usu (Tree) 26 vlin 24 @na 19 WA ANULILIY
vosrulyd 672 dusimianns JUsunsld (volume) 57w
173.565 gnuiAfiamssiaions  Sfuivtdn (basal
area) voyldsin  56.062 msrsumsseienans i
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Coastal Erosion Situation in Sirinart National Park
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Abstract: This study measured changes in beach slope and morphology using cross sectional picture
obtained by surveyor scope together with aerial and satellite images in Sirinat National Park from 2002 to
2012. The result showed that beach morphology constantly changed to respond to wave energy resulting
in sand mass movement along the coast. In monsoon-free season, sand filled up in beach front creating
sand dune and gentle slope. In monsoon season, large amount of sand mass was removed to the sea
eroding shoreline mostly around 9 metres. As a result, the total volume of sand mass in both seasons
reduced and imbalanced. Changes in shoreline occur continuously in both erosion and accumulation
form. The erosion rate at Mai Khao Beach is moderate at around 1.53 meter/year while accumulation
rate is around 2.01 meter/year. At Nai Yang Beach, erosion rate is moderate at 1.42 meter/year while
accumulation rate is at 1.19 metre/year. The areas that are at risk of increased coastal erosion are the
northern part of Mai Khao Beach until Sai Kaew Beach, Hin Luk Deow Beach and Beach in front of Marriott
hotel, Nai Yang Beach and Beach in front of the Airport, Park HQ and Ao Por Beach. Wave, wind and
human activities all have caused changes in beach morphology. Mitigating erosion impact by engineering

structure would likely affect turtle nesting behaviour as well as overall aesthetic scenery of the beach.
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Sand refilling method and coastal vegetation planting are some least disturbing method to the coastal

ecosystem, and thus should be appropriate to apply to prevent and miticate the impact of coastal

erosion in the area.

Keywords: changes in coastal area, beach morphology, sand mass, erosion, erosion rate, accumulation
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Coral reef ecosystem at Ko Talu and nearby coastal areas

o ¢ a 1* 2 o a 3 v S a a 4
YYUTIA 139D UF15W LlUadu” U WSUi%Lﬁ‘Jg LAY §37UANA JUNU
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*dninuivmsiuiiondned 3 ey
‘Auzdnenmans umiinerdosuduns

undnga: M3fnwszuudnantznnds Bnamenzauazneilmeia ensiudeyaseazifenvesszuuiing
wUzn5 wazusnalnalfes Lﬁammnﬁuﬁaqumuﬂmmadn NIRRT Wi dugneuueA
Wands Tnsutsnisdrsneenidu S 6 aandl Idun tngnzq Ghuiiens funnideamie) ingnza( suiie
nzunndedls) inneneq hufirezTunn) tneve uiresiuesndeunile) nzdui (hufiawie) way g
&9 (Fruiieniio) 1agl435 Line Intercept Transect Insnsansufindoyademeaudsulii iethaiinsgy
3378 AUNRAINAEY LLaﬂﬂiﬂa%ﬁwmﬁmuﬂzm%’a (Loya, 1978; Pichon and Morrissey 1981; Chiappone
and Sullivan, 1991) 5@1’3%3Lamﬁﬂaummﬂm%ﬁaa&JU%JV’%W%L@MLW’JU%M%@ warUanluwunuzn$e dadinw
#1878 Fish Visual Census (English et al., 1997)

wansAny nuiidnuzvesiuitmluwniifinsdsedu fdnvusiuiduiu Rock) wniignies
av 21.25 sesaunmuiludnvasitunse Sesar  17.5 LLazé’ﬂwmsﬁuﬁuﬂ eunsdnseddiTintuasuls
gonidu 3 wuu fle 1. avumainvanevewilalznds  Fadimanulznisasu fe Usnisslun  (Porites spp.)
Ugm3sdawaues (Lobophyllia spp.) Uemisauesiosdn (Platygyra spp.) Usn3sausssedlng (Symphyllia
spp.) Usm3aunuuanl (Pectinia paeonia) Ugn35a1n4 (Acropora spp.) UvmSiundaiude (Montipora
spp.) UznSsaneaenls! (Pavona spp.) wazdzn$asaits (Goniastrea spp.) 2. ernaviannvanevesda insianiinnu
uelve) Fdsnudninsanihfurwielvelay fo wudmunens  (Diadema  setosum) NoYNNI N4
(Pteria penguin) wW3asweu (Polycarpa sp.) wesllewde (Tridacna squamosa) #eeL1zUn159 (Besuina
semiorbiculata) wusuvie (Sabellastarte  sanctijosephi) aenliivgia n(Heteractis  magnifica) Ygn13ieou
(Sinularia sp.) wazwdnzia (Junceella sp.) kag 3. AuraINalIsveslailuwIznis Fanmsdrsranuvanly
wwavgnse loun Yanadaiudnindnini (Neopomacentrus anabatoides) Uanngwawaes (Lutianus lutianus),
Uanunuia  (Scarus rivulatus) Yannalguauwaes  (Pterocaesio chrysozona) Uanadnuauan  (Dascyllus
trimaculatus) Yan@daniuldes  (Chromis viridis),iJa’laamﬁuﬁﬁ’lma (Chromis  cinerascens) Uanaeniiu

(Monodactylus argenteus)

AdAgy: wuUznI3s, AnuvaIniane, sllnUznss, dninsanihfuvwining, Yaluluivznis

Abstract: The studies of coral reef ecosystem were carried out to assess the current condition of coral
reefs in Ko Talu and surrounding coastal areas . This information will be used to support the inclusion of
Pa Klang Ao Forest Park and Mae Ram Peung Forest Park to become a National Pa  rk. The surveys were
carried out in 6 stations namely Ko Talu  (Northwest ), Ko Talu (Southwest ), Ko Talu (West), Ko Talu
(Northeast ), Ko Singh (North) and Ko Sangh (North). Line Intecept Transect was used to determine
distribution, diversity and communtiy structure of coral reefs in the area. Large benthic animal and fish in

the coral reefs were studied by Fish Visual Census technique.
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The studies found that rock  (21.25%) and sand (17.5%) were dominant substrate . Key coral
species found included Porites spp., Lobophyllia spp., Platygyra spp., Symphyllia spp., Pectinia paeonia,

Acropora spp., Montipora spp., Pavona spp. and Goniastrea spp. Some important large benthic species

were Diadema setosum, Pteria penguin, Polycarpa spp., Tridacna squamosal, Beguina semiorbiculata,

Sabellastarte sanctijosephi, Heteractis magnifica, Sinularia spp. and Junceella spp. Some dominant fish

species recorded there were Neopomacentrus anabatoides, Lutjanus lutjanus, Scarus rivulatus,

Pterocaesio chrysozona, Dascyllus trimaculatus, Chromis viridis, Chromis cinerascens and Monodactylus

argenteus.

Keywords: coral reefs, diversity, coral species, large benthic animal, coral reef fish
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Abstract: Status of coral reef monitoring survey after coral bleaching in Marine National Park, lower
Andaman Sea including Mu Koh Lanta National Park in Krabi province , Had Chao Mai National Park in
Trang province , Mu Koh Phetra National Park and Tarutao National Park in Satun province. Using Photo
belt transect method along the reef edge at an average depth of 3 — 7 metres. Mu Koh Lanta, Had Chao
Mai and Mu koh Petra National Parks found the average percentage ofliving coral was 46.70%, 21.18% and
32.84% respectively. andthe average percentage ofdead coral was 50.28%, 56.61% and 54.92%
respectively.The status of coral were complete medium, degraded and degraded, respectively. Coral reef
in the Tarutao National Park was divided into two zones. The Adang-Rawi Island zone (Offshore Island)
had an average percentage of living coral of 52.91% and an average percentage of dead coralof 33.08%
and The Tarutao Island zone (Near Coast Island) had an average percentage of living coral of 59.34% and
an average percentage of dead coral of 36.53%. The coral status of both zones is good complete and
dominant species is Porites sp. A comparison of the average percentage of living coral and juvenile coral
after coral bleaching show a trend of increasing recovery. Mu Koh Lanta National Park has 287 juvenile
coral colonies/100m’. Had Chao Mai National Park has 220 juvenile coral colonies/100m” Mu Koh Phetra
National Park has 319 juvenile coral colonies/100m”. Tarutao National Park has 1064 juvenile coral
colonies/100m”. The author’s conclusion is that every area has surveyed increased coral recovery and an
ecosystem that has adapted to change. A study of coral fish abundance using the fishes visual census
technique. Mu Koh Lanta National Park has an average fish abundance of 772 ind/100m” and
planktivorous fish was dominant group of fish such as Pomacentridae family. Had Chao Mai National Park
has average fish abundance 1,143 ind/100m’ and planktivorous fish was dominant group of fish such as
Pomacentridae family. Mu Koh Phetra National Park has an average fish abundance of 390 ind/100m“and
planktivorous fish was the dominant group of fish such as the Pomacentridae family. Tarutao National
Park has an average fish abundance of 169 ind/lOOmZ(Adang— Rawi Island zone) and 289 ind/100m’
(Tarutao Island zone). Planktivorous fish was dominant group of fish such as the Pomacentridae family in
both zone.A study of invertebrates found that sea urchins are in abundance in study areas as well as
other invertebrate such as sea anemones, giant clams, feather stars, nudibranchs, pencil urchins, sea stars,
sponges, sea cucumbers, sea fans and soft corals. In Mu Koh Lanta National Park sea urchins are the
dominant species there are an average 656 ind/100m”. In Had Chao Mai National Park sea urchins are the
dominant species there are an average 744 ind/100m”. In Mu Koh Phetra National Park sea urchins are the
dominant species there are an average 428 ind/100m’ and in Tarutao National Park sea urchins are the
dominant species there are anaverage 797 ind/100m”. Algae on dead coral is the result of an abundance

of sea urchins.

Keywords: Coral Reef Status, Coral bleaching, Coral Recovery, Marine National Park, Lower Andaman Sea
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Abstract: In Thailand, deforestation significantly affects the environment and wildlife. Deforestation comes in
many forms, including fires, clear-cutting for agriculture, ranching and development, unsustainable logging for
timber, and degradation due to climate change. The forest area has been lost. The remaining forest area is
less than 70% of the country.

In this study, this data was analyzed using classification technique to determine forest areas and
situations in Thailand. The frequency of forest areas can be determined and measured from Normalized
Difference Vegetation Index (NDVI). This data can monitor in changing of forest area to other activities of land-
use in Thung Salaeng Luang National Park. Using LANDSAT satellite image to compare the land-use change in
between year 2003, 2009 and 2014. The result of NDVI values is 0.3- 0.6 in forest area, 0.0-0.3 in villages and
agriculture area, 0.5-0 in river and swamp area. Then, the data has checked again by signing the field and
overlay with high-resolution satellite image (THEOS). The forest area between years 2003-2014 is decreased
from 1,035 km” to 934 km". Swamp area is decreased from 0.44 km” to 0.27 km'". Agriculture area is increased
from 214.22 km” to 293.74 k'’ and village area also increased from 18.87 km” to 40.91 km".

Keywords: Remote Sensing, Change of forest area, National Park, NDVI
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The Relation between Sample Sizes and Carbon Storage Values: A Case Study

of Moist Evergreen Forest and Mixed Deciduous Forest in Thailand

1* 2
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undnga: MIAnw Il ingUsrasriienaaeuaunnuUawiiegnsil wnngaud miunsinw nsavauaisusuly
& A v v ° o ' a A ' & | P
Hunh Il Tnemsveaesasianuuiaeulaiiegne JULUVEAWREN W1AfIee A3 100 59 8,100 #1519
Ynay 20 LUAIBE19 enliuYuIn 8,100 M51auns i 16 wiawiiegs asuwdeyanieiannuuaiiedanis
WA 120 x 120 wes 9w 2 wdas Aet Audu Tugnenuwianimianaian- w1 faminssees wag
UnugganssalugnenunianedunseivsiineUsedu Jwminswys

Nan13 Anwnuinvuiaklaisieg1eluingadmsunsAneUSunanisiniuasusuluiuivlfuau
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fualFUsnanuiidesu fifundulufe seilmssddmslivsslonifotngUszasu 1wy nsnwanu
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(remote sensing) AuglUY audieanauiuuusvestoyanndsdidin nisléuvasiietne Jsmsiinisnuiag

nAsauAgUINTUTIAYeYHaUnluY wazddnuunlasinegeiiiieanane

AdAy: ASUBY uawlaiieg TlAive) wlassinegennas

Abstract: The objective of this study was examined the effective square plot sizes for estimating carbon
storage in forested areas. Twenty replicate of sample plots were design each variable sizes started from
100 m’ to 8,100 m’, excepted plot size 8,100 m’ had only 16 plots. The GIS software was used to
generate two established 120 x 120 m’ permanent sample plots of moist evergreen forest, Khao Chamao-
Khao Wong National Park, Rayong Province, and mixed deciduous forest, Chalerm Prakiat Thaiprachan,
Ratchaburi Province were utilized for this research.

The results discovered that the optimum sample plot sizes for carbon storage study of moist
evergreen and mixed deciduous forests should be not less than 1,200 m’ and 1,600 m’ respectively. The
larger sizes of sample plot than this recommend might be more works and time. However, the sample
plot sizes were also determined by other objects such as biological diversity, ecological structure or
appropriate in combination with remote sensing techniques as well. And in order to reduce the variation,
the places and amounts of sample plots should be distributed cover all diameter classes of trees in each
forest type. The acceptable amount of error and the appropriate amount of work effort should be

determined.

Keywords: Carbon storage, Plot size, Forest ecology, Permanent sample plot
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2616 - 764999 fumsususenang wiiileld
wassodeiifouelvgtudu 8100 msiaunas
Pravestoyansusuiiruinilsaveglussming
92.158 — 119.051 AuAISUBURABIENATS wazludiu
yosnuganssauiusngludnuazieiuiisas
P29ANUNINWOIANUUANATIULUAIRIDE I UUIR
Reafuasininadildanddudu (nni 2)
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N YEP o BR

USinaasusuwmileiiuiu (Fumsusu/ianaisd)

I*.'..'..'".......... ..... PR YOS RN S SO S Y

0 1000 2000 3000 4000 5000 6000 7000 8000

0

AN 2 ANUAURNUSTEUINUSUIASUBLRAERAD
WENANSNAUILAINNSITNUAY FregnufazUad
LASLARLYUIN

2. daudavuannsgiuvestoya

zhutfjmwummgm (standard deviation)
Huildinnsnszaeiifigauasdonldiunnly
myiansnsznevesteya Awesdauideauy
wmspuietosuantinteyaiinisnszateviseny
wanssfuies uazvndnideauuinasgdamnn
wanIUaYatANNWANASAULIN (85, 2555)

wansAnYINUIAU A UsuiduIL
Igheudassogramuadnidudenuunnsgu
genduvasiogeiifvunelug) Saneanuiy
Foyaildnnulasinedrswmadninisnssanevie
AMULANANAUNINNIWUaIRI9E 1A e

TuthAutu auaaduvesnsmidu
\Wosuunmsguazgauasdaud  wnndiuvag
Meghamnadnuazavanasiiuasiegavina
1,600 maunstuly AUl UYAINTIUANUAINTY
yosnTmazanasiiuUasiiognsunn 1,200 M9
winsauld (2wl 3)

250

=== ihauiy
200 ’
m— LY ANTTOU

RS

]
]
]
]
]
150 \
]
]
]
]

el )

50 \

A 3 n3mlanuduiusAIu DB UIINTIY kY
VUINVBURIFIDEN

uaﬂmﬂdqulﬁmmummgm aglalunis
fnsandenlfuuaudasiediigndeud Sudu
mstufusieinnsidenldulaifiegrauundnas
$ndudesiisuiunlasnegsiifiutiuge wazdaus
agldulasinegranunalugflaaansadusiunuves
Unalgsndudostisnuaugide

3. Usunauansuauiade

Tuwdassheghsdiviy - Usinaenduey
wassaenaslunlasiegdfifawaiingy 900
MIamRs fleganiUuinumsueuadsselansnsi
AulumLUasiegvuInlngni wadauuls
ﬁuasﬂimﬂﬁlmmmm A9F70ENENNTIN 1,600 A5
wns wasdloldulasineteilnauusinaemsuey
wagssnasasdaAeuteniiluUsnadingifies
fu drvlundasinegisiniugyanssaiigneuuvieni
waNnszResRlneUsyau Seillasiadeliiiny
yutesfulitesnihAviuiigneuuvieni
B4 — 197129 WUIUSamSUswedeselanmsl
uanAsAuINTnluLAazIuIALUaIRIE1S BNy
Anadeficnnaldlaeldulasiograun 600
msaes TliAedesniulasiegnavunndun
(il 4)
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200

duugansio (ndumssfesilneyseiv)

180

= = = = it (N - g
160

/ienang)

140

fruansuay,

120

(

..............

100

SuruAnsusumiloNuRY

80

60 4

40 4

U3

20
—_—

0

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

AN 4 ANuFENUSTEINWIAwUasIBgeiU

USHnuA1suauRasialenais

NANITVAADUAIULANFIITENINNAN
asvauitruialdlagldulassiegnsvunnsngeg
Wiguieuiullaswnegnauun 8,100 M151UAT
Tuutasinogaiuiu

A1519% 2

Anann
YU a4 ,
ALY a9 Kolmogorov-
[RIEN & ’
LY UY Simirnov Sig.
(Au/ranans) UINTFIU
(n5.31.) <
z

100 161.877 206.971 1.581 0.013*

200 187.096 166.969 1.739 0.005*

400 125.107 90.059 1.423 0.035*

600 125.606 74.099 1.265 0.082

900 108.211 48.399 1.423 0.035*
1,200 116.147 42.831 1.107 0.172
1,600 104.106 22.295 1.265 0.082
1,800 109.174 31.545 1.265 0.082
2,000 108.725 22.933 1.423 0.035*
2,500 104.960 22.143 1.265 0.082
3,000 101.998 20.705 1.265 0.082
3,600 107.607 17.754 0.949 0.329

4,200 108.637 18.386 1.581 0.013*
4,900 108.967 14.662 1.107 0.172
5,600 111.066 12.389 1.107 0.172
6,400 106.241 9.701 1.107 0.172
7,200 104.613 10.171 1.265 0.082
8,100 104.854 6.195

Y

* fanuuanenannsainegsivdudfy

4.  WSPUigUANULANANIYRIARA LAY
A5N1SM9EnH

NANITNAADUAMULANANTENIN  AUTHE
asuouiiruinildlaglduuashogaumnnasngg
Wiguigunuwladiingrauunn 8,100 ANS19UAS
(neldauugnuitudassinegiuaivggeslviaiy
9NFeIweINIsd1TIWINNT wUaadinegsvundn )
wudluthAutu wasfegnswun 100 200 400
900 2,000 way 4,200 WinansUszanaAAsUawd
LANMNNAULUAFI9E19UIA 8,100 A1SIUUAT DY
Tifedduneadn sefuanudeiuioas 95
(miwﬁ 2)

dmsunsalvesuUasiiegneuuin 100 200
400 war 900 M31uuns asunelddnsgiduruin
wasshegaiidniuludiotludiovdundunie
folgnsyiiAnAuwana1eiulaun vinlie
dudsavunmsguisdmalifndamnuuanng
anAady (mean difference) lgunn danasad
ANULANANYINNEDR druulasiieguuin 2,000
uag 4,200 ms1auas edurelainerainananuly
duiusiudugduuunisnsyaieuazuinvaswuliily
Nudivhmsane Farsssumadalngudaiinns
N3¥BWUUNGUVTBLUUEN 1nNT 1n1snTeanely
gﬂLLUUﬁﬁWLama

drunsdvnuganssa nuiulasieeeidl
PUIALEANTT 1,600 AN51URS IANANSUTEUUAT
A3UBUTILANAAU WUaiiegaunn 8,100 A1919
wes egelifuddyneadn fisesuaudesiuios
av 95 (M5199 3) FeeSureindumszanumunuyy
yesduliludsnuitviidesmadisuiudfuiy wes
nInszABIRUlirualngAsUT Y kA
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fragauinanddiainisdrsanwlsiulauinnid
iAndudsauunnsguddmalininfiaiy
wWANAN99INARAE (mean difference) launn

5. uauduldlunlasinegng
wennuLnveskUasiagafiunzauuan e
fivansdnewuds suludesdidadsuduldd
Usingluisaziuasinegnemne nsieninefalsunn
NnudaieuiuuUssnaLar sz atlunig
Fuflums wazuena  niud nsU RN
Auluindesionsiianuiananaiildldianen
N15guA18819 (non - sampling error) LU §vi1N1S
Somnauidumsziusdinuasaiunnuan
it Tumsinadaildsuiulinnduiiivun
ailainseuiiseduen (gbh.) Houst 14.0 WuRng
Fuld nuhsnuduliiiunnglusuasiethausiay
sunasfisduludnvavesnsidunss (nwdl 5)
a3Unan1sAnen

1. wwawlasegsiivianzaudmsu
MseneUs nansinduandueluiuiivriutu
waztnuganssaldasiosndt 1,200 uay 1,600
ANSIULAT AUEIEU ustiFosATadeiula
Frethauumasufiuiviodmasusui
wsngaudmsunsanemesuinaIne iy
fngusvasdndn nedlild mngauhinslduvas
fhedraies 1 uwlasarldlumsusyananmsiniiu
ansuauvhiule uisdudedisiuiusves
LLUaaéT'JasmﬁmaumquLLazﬂizmaﬁaﬁ%ﬁuﬁmm
wdnmisdrsaaninernsiiled (forest inventory) @
mndesuiunsenasndusedlduasd  eEs
sULuuanaudauiu viieldnisdrsianuuldldudas
#9814 (point sampling or plotless sampling) ¥
el iRl E

2. MsidenidruinuUaiiieg1suenaInag
ﬂmsmizﬁ’waﬂmmgﬂﬁaaLLazU'%mmmuﬁ
W ANAUTLEELIAMAYIUUTEUNULAD AISATT
Whunnenseusslesivesilassiiegeninailuniu
dumugruluse mzudashegneaiidumsuds
ansalideyaiuiinaingl A uranva1ena
T Wionslaszilassadranlese &

A543 NANITNAADUAULANFINTENINAN
asuouiiruadldlaglduuasiog s
Wisuisuiunlasiiognsauin 8,100 MI9uAT
TunlasingeUuganssu

ANgnn
YU

\as Aade j'w Kolmogorov- .
WUHLUY Simirnov Sig.
(aas) (Hu/tanans) UIATFIY
z

100 15.660 14.961 1.897 0.001*

200 15.150 12.049 1.739 0.005*

400 15.039 10.747 1.739 0.005*

600 11.248 6.894 2372 0.000*

900 16.438 6.181 1.581 0.013*
1,200 14.211 5.547 1.423 0.035*
1,600 14.564 4.851 1.265 0.082
1,800 14.571 3.270 1.107 0.172
2,000 13.560 4.251 1.107 0.172
2,500 14.230 2.740 1.265 0.082
3,000 14.205 2.728 0.949 0.329
3,600 13.798 1.640 0.632 0.819
4,200 13.977 1.897 0.791 0.560
4,900 14.364 1.954 1.107 0.172
5,600 14.401 1.678 0.949 0.329
6,400 14.088 1.398 0.791 0.560
7,200 14.255 1.111 0.949 0.329
8,100 14.037 1.087

* finuuanenavsadfegnlitedAgy
Smquszasdiudug  fananduudusiivnavie
sUuvumnzaslidently wu nmsliiile
Wiguilsuauvainuatenstinmandudesil
guawhiuwlasiiegnsdun dieliananse
Wisuileuiild visemndesnisliudasiagied
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1200

= === UnfAuau (w1ezen - 19129 -7

1000 Ynuganssns (Raunsziivshlneusziu) e
800

600

400

Frunuduldlundasinegng (fu)

200

0 2000 4000 6000 8000 10000

AN 5 ANUALTUSSEINILnkUaIs a9y

Swusulinusnglunas

a¥saenadestuiadediionisinunisd1sien
seeglng (remote sensing) ASuUusipaaguuuy
wazvunLUasfidensuiuauiavesiinea (pixel) lu
ANEBANTENAIY LU MINFBINITLTdEAAR DU
ANENBANITIEN Landsat (VuanLea 30 x 30
wng) Amsayldudasawin 30 x 60 1Huedatiey
(ﬁuﬁ'uﬂaq 1,800 M15196URT)

3. mimaam%gqf’fhjmmsaaqﬂmmt,ﬂm
fi7981929nau (circular sample plot) $mil 17.85
WAy (ufludas 0.1 wnad 3o 1,000 m31A3)
Fldtumlilunudsiaminensiilsl faudeed
uniiuiiuasinegafios 1,000 msawnsdeies
ﬂ’jﬂﬁﬁaﬁiﬂmﬂmiﬁﬂwﬂuﬂ%ﬂﬁ widuguuuuulas
fetneiumnenaiy dse1vazaonsufuguuuunis
nszaevesulilulsssurAmelUasiegns v
fananegud Feenasesiinmsinyiisidnifedty
nsusegnaldlunsfinuusinamsuesumeguuuy
wlasietvsnauninasely

AnANIsuUTENIA

YorauUANAMLYINUTRIAUsuInNT L
grenuuisTALAziuTiduATes Sainmesy3 vn
vy lasanngdes gieinidy uagiiunuynau
Faududsusdfyremsdaiulamegnnns
YouUEn uazveuAn el a3 Tndnd inlug 7
nsannrakazuilofuaduliauysaibey

B GREOREON

o

93 wsugAlsngd 527 015 anniad wedng uae
aunda qunsIed. 2554, 1snanad : Usziau
v I a a
Fauluiiieisailan uuifa uazguuuui
wanzandmsudeaulne . ao1usssusgie
NSANFIRLLAEAMINRDN, NTUNNY. 150
nin

WIUANA ALY, 2538, NAKAAUAZNNTUNUITEUYBY
snenstussuuiinnatld . Anziuaans
UAINNFUNYATANENS, NFIVN. 651 9t

gvs lneassal . 255 5. wanadnIveuasnslY
TWsunsu SPSS.  dtnfiuniuvisginasnsad
UAINGNF. NFUNN. 563 i,

AuduInnIIUgNEIY wiamRnaz i ANATEY JanTn
WYTYS . 2556, 1ATeN159RuUaeA29819
2125l UaNeIULIIYIA Undudy aneu
WNTIARNIYIN - 19129 JmTassEaiay
JuNY3. anTuuInnITUENe UL ALaY
ﬁuﬁﬁmiaa driingneuusien® nsugneny
ueTnR dnritn wazsiudite . ansluen feud

wauAUIY, N3, 166 Wi

Ogawa H., Yoda K., Kira T., Ogino K., Kira T. 1965.
Comparative ecological study on three
main types of forest vegetation in
Thailand Il. Plant biomass. p 49 — 80. in
Nature and Life in Southeast Asia Volume
IV, Fauna and Flora Research Society. Kyoto,

Japan
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nsAneasAUsznauvasnssalld  wadann waznisiniiualsuau Ui
wuaseesasErdeUfeTazinfuIsEAUn aneuwieTIfnaugnn - Yo
JmdIadealn

Study to Species Composition, Biomass and Carbon Stock along the
Ecotone between Deciduous Dipterocarp Forest and Lower Montane

Evergreen Forest at Doi Suthep-Pui National Park, Chiang Mai Province

= a <

a a 1 o L 2w a3 a o 3
Qﬁig NN 2391931 39918 ﬁ]ﬂsWﬂﬁ N9 dane auNILNY

o 3
LAS ABNIN UNTDN

1 a a 1Y SY oW '
AUTHAANTIUNISNYAT unine1doudld Yarindeddl
2 . v @ | o o 9 Y | | a o ' o s
duAuasesdn iU dlneysnednivn nsugnenuuriend dnivn uaziugiy ngamny
3 o A .
MR Tl AzIurans i inerdeinunseans namne

*Corresponding—author: Email: dokrak.m@ku.ac.th

unAnga: N1sAnwesrvszneuvesslanssald waTinm wasnistinifiuasueu Usauwsesseszninadifs
%1 warthAunsedush Idhnsnuluifufignenuuieniaesamm - Jo Smiadedn Tl w. a. 2555 - 2557
FeMINUUAINNITUUULOT TR 30 WAT X 600 L8NS AIUFTEAUANGS 900 — 1,100 WA 9nseduimeia 3
Fnquszasd lilefnwins Wasuulasesduszneuvemssallsl naTinm wazmsinifuesveulugumatann
59 W.A.2555 — 2557 USawIsessosEninet i wazthAuinseau Tnedinesduseneurem 53a
iuuvasams shems Anvneiavduls! shmstavun mwge uazduunvia suliinduluuvas Afaunn
durhgusnanafiesen daud 1 lwufues msussdiumsinifuansueunnnatinmusasdsaudis

HansAnwnud Tl wa. 2557 dyfiaugliviavan 57 19d 125 ana 190 vl Wefiansan iwSeuiiey
VU w2555 wuddelaiugliinedy 3 vie Saonamvuiwiy vewiuld 1iady 1615 du/usnuas uwavd

'
Y o A

uiinthdafindu 1.67 maaunsienuns ﬁmmnfa1ﬂﬂ'ﬁ%ﬁmmﬁﬁmaaﬁuﬁlﬁwudwﬁmi%us'mﬁ’wuawmm
Iffsfauaztnfiuin wu demane enafies W neluidon e uandendu Judy  wedinmluiuiieds
WU 161.08 £20.62 fu/snin$ ifiatuaind 2555 4.43 duisnuns warnstnifuaiveulusunatanmade
Wiy 75.71 + 9.69 Fumiueu/ienua tiutuan® 2555 2.08 Fumiveu/isnuas Inedsufininduending
Fanm wagmsinifunsueuanniian wasdensfviuglilindaly dsaufiviuslindalulunnsessetn uazdny

A | @ o [
NUULAITINIUANY

e =€

=)

AdAgy: wwrToERaIEnInstIAsa uazthAu waTinim msiniiuansueu revamn-Js dunminenssezend

Abstract: Study on species composition and carbon stock along the ecotone between deciduous
dipterocarp forest, DDF, and lower montane evergreen forest, LMF, was conducted at Doi Suthep-Pui
National Park, Chiang Mai Province during 2012. The objectives aimed to clarify the species composition
and carbon stock along the ecotone area. A permanent belt plot with size 30 m x 600 m was established
from 900 to 1,100 m asl. All trees with diameter larger than 1 cm were tagged, measured and identified.
Multiply conversion factor of biomass was applied to assess the carbon sequestration.
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The results showed that high species numbers were found, 56 families, 126 genera and 191

species. Tree density and basal area were 3,415.75 stem ha' and 36.94 m’ /hafl, respectively. The average
biomass was 161.08 +20.62 t/ha" and total carbon stock was 294.5+12.04 tC/ ha'l, equivalent to 694.62

tCO,/ha. The importance coexisted species of DDF and LMF at the ecotone was Quercus brandisiana,

Dipterocarpus obtusifolius, Shorea obtusa, Castanopsis tribuloides, Myrsine seguinii and Litsea

martabarnica etc..

Keywords: ecotone, biomass, carbon stock, Doi Suthep — Pui National Park, long-term ecological research

Unin

HagtutlgmmsiasundamsTiuselomn
fumsensyngnvianeth Wutlammanluns
Mangszuuiilangin (mountain ecosystem) Wil
ﬁuﬁw%ﬂ@ (protected area) Ugywinisyngniiane
thiinmsudluagidos q Usznautuiimaugniaiaiiug
1 (reforestation)  thluunsitudl uilutlagiui
Haymitenuasldeniiinannisdsuwiasanm
gflema (climate change) LHuilaymiinlidade

'
a

dawandenlusyuuiinaguuidouly Fddunuigd
gamgilidusivuandnlunsiinwaiisnssa 6

9 Y

gaungivedlaniiuiuiey  deudwansenusdeviin

tugiiodty wazdnTluituil Tnslameviniiug
\Wwzdu (endemic species) ot dlofuwssasing
9 Aansdsuuasluannifvenadamansenuse

nsAsuLUadlATEEe ua vasdUsEnauTaIMIIN

Tlufiud naenauuadinim wazn1sinfuaIsusu

v
o

ﬁazaﬂugﬂﬁm 7 veath enafimsidsuutas 9
Wutuvdotosasmulasadmomssaliluudidy
9 8 IPCC (2007) 5189731 U%mmﬁmmi‘uauﬁgﬂ
azanluszuuinaliduumdsasauiilngfianve
Tan Tagt1lRedunumuiundsinfuas s
Uanuasemsueu msniiu ﬁmmsﬁ'muﬁu%ﬂm
N3dATIZAUEN (photosynthesis) UBIY WALLUS
anmiluwaglagazanluwiadinmeng 4 lnglany
ol luuslazdssanth  finsazausinansueu
unnseiu drinuiansdeninsuvielassaiay
gnvhanenisUanddeesinansusuiiaennnniinig
dvausnATueu (anndad uazAme, 2550)
wwisessiatn (ecotone)  laslamIzLUL
seespszvhelmdnluarling  alulufiufissuy

v
o '

Snaguniu wesailiisaoandugouiinnaudues
wstuiiefidnasesfiuiivimnzausdonisaaia d1iia
nswasuudasmadnutladeuindenainantieing 4
p1dNanalasIEs LAz osrUsEnauveInssauldl
Tugreiilaition wavnsitinsdrsisluiuiitodne
seifleafiusyzendeuinuafirenisasumns
Wasuulawesdin wiialdine wasiieussdiunis
Wasuuasnatinm waznsiniiuadueuluiiui
Sifonils SaaAdePuild mquszasd efnwinis
WasuuUasesiuszneuremssalsd wathnim uas
msfnfiuasueuluguinadaninsenineg w.a.2555
— 2557 UShinuuwisesne serineUufess wag Undu
ISR

gunInluaisN1mMAaes

1. sauiidnen

NURINIARBYENN U8 B1LNBLHDI JnTn
WWealud

anwazgiivszma Juguasadududoustlu
LLmLﬁaﬂLmﬂuuﬁa"l,%m’mgjwaaﬁuﬁagjiwdw
330-1,685 lwasanseutnea

anmgiiennia donmglindenasaiegseuing
2-23 pernwaldua Usinauhiuadonaontssning
1,350-2,500  fadiuns nefisuauiuiinunnede
139 ¥u wasiiAedsmniudindiadonaond
5¥139 70-80 Wesidud wu vilavh 4 wia aely
ﬁuﬁqwamﬂ Ao 1)ULAe53 (deciduous dipterocarp
forest) nuNsEBUIRMALIIR AT UMY
330 - 900 WwA3 INsEFUL ML wesallshau eun
WRa anade et naung wdeannang Wudy  2)
Unaunaalyu (mixed deciduous forest) Wuns¥ae
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hlUluitui FENINTLAUAINE 330-600 LUAT 97N
syfutveia ﬁiciumwﬁm%uﬂzﬂua&j wssauldiiau
lowa Usz waa meuuniden Wuiu  3) Uduuds
(dry evergreen forest) wunszanelndundain wie
ANV s?iu’uwiisﬁummqa 400-1,000 AT 27N
sysutmeia wssallsiaulaun neld enauns uavens
wuay 4) Uipuwnssdusn (ower  montane
forest) WU%&LLﬁmmqq 1,000 Lu®1S MNsEFULNEL
wssaldiiu Waun neluidey dewies wam a5
aoe wazd1UU1 usdu  (nsugnenuwisniidn i
wazWUSNY,2552)

2. msiudaya

2.1 v‘iwmiﬁﬂLﬁaﬂﬁuﬁiﬁmamqmswiwﬂw
winlu uarlindnluvesiiufigneuuisnfnesamm
- U ﬁisﬁummqmmﬁmma 900 - 1,100 LUAS &
anufidnwnduuisesseszniaiiedazliiu
SRS

2.2 Y11N15UUAIN MUV (belt
permanent plot) liiasaunquituiisausqnsan
wisgngeanvesiud Inslduun 30 x 600 was ¥
msudaudasdesvunn 10 x 10 WAs (Saviavn
180 wiastow)

2.3 yinsansivesrusenevvesnssuldl Tnefa
vanetausulinndiy Aflvuaduriguinaraiiesen
(diameter at breast height, DBH, 1.30 1»5) Haus
1 wuiwns 1l shmsiasua Suinfidaveslitly
was wazswunldn  afwusnludeuliuiay 2555
wazasad 2 luieuiiunmay — wwey 2557

3. Anszideya

3.1 gwfiAaudfey  (Importance  value
index, V) weanssaulsl Taedaswvinssalsidaus
yuaduRgunat 1 wufiuns uliisdoyalud
2555 way 2557  legleannnis Awiainen
fudiniga (Basal area, Ba) A1uuuliu (Density,
D) ANAUYRsUAMTEA (Dominance, Do) uay
A (Frequency, F) PNLUYINT ANA
FuimdvesisanuAdangnn e AuLLLELTINS
(Relative Density, RD) AMulauduns (Relative
Dominance, RDo) uwasaMuidusivg  (Relative
Frequency, RF) FanaosA AT ST aany
A fio Avvtiaudfgy (V1) vesnssadldl

3.2 HAWANNIBTININ
dayaruiniduigudnataiiesen uag
ANl iald Usediunandniuiadinim
suliianaunsuwealawns AinsAnwililae Ogino
et al., (1967) uag Tsutsumi et al., (1983) AENNTS
alull
GEGFITETVRIERER
Ws = 189(DBH2H
1.20
Wb = 0.12(Ws)
1/ 0.0
WL = (11.4/Ws)
WT = Ws+WI+Wb
dapunyUIAULN
0.91
Ws = 0.0509(DBH2H)

0.977
Wb = 0.00893(DBH?H)

0.669
WL = 0.014(DBH?H)

Wr = 0.0313(DBH2H
WT = Ws+WI+Wb+Wr
e Ws Ao daveinustediugndu (Flansu)
Wb e thwidnudsduis Rlansa)
WL e thwtinussdanulu [landa)
WR e thviinusdausin (Rlandu)
DBH Ao Wdurgudnansiinnugaileen
H fio Augaiavsaesdlsl

0.902
)

q

9
+0.172

9

0.805
)

3.3 msinAuasuauluaadInwm
ATLIUAINGAT
MIANAUAISUBY  =13aT30N xAHTUTUVDS
ASUBU
@u/enues)  @uienues)  (Sevag)
IPCC (2006) nsdifilamsruAmudutures
AsuaU @t lEAINaNe  (default value) gt

AMAUAMILANINGU 0.47 ¥30508ay 47 Ya9uInln
LA

NawazIsal

1. sAUsznaunssalld

U 2555  wuwlewuglivtomn 57 o
(Family) 124 @na (Genera) 187 %ila (Species) lag
Thefeiu esaniifufivida (Basal area) sioten
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WAS 1IN 5 BUAULIA tAWA 29AlINe (Fagaceae) 29A
187919 (Dipterocarpaceae) 9@zl (Theaceae)
2AlddN (Rubiacae) wazedliind  (Myrtaceae)
E3ad 1) dlefinsananaduiianuddsy 10
dusuwsn lawA nemiae nela eradies Wennu
s Aeluiden nowiey wiininems waziie u
fu laedlAvindu 20.11, 14.25, 13.49, 13.0, 12.96,
11.99, 11.54, 9.44 uay 9.21 MNAGU (A1519RUIN
1)

U 2557 Wwﬁmﬁuﬂﬁﬁy’mm 57 29A
(Family) 125 ana (Genera) 190 %iin (Species) lng
Thefeiy esniifufivtda (Basal area) soton
was 110 5 susuusndadu 5 Susuiduainit 2555
Usenouse 29Aldne  (Fagaceae)  19Alileng
(Dipterocarpaceae) 29Aligla (Theaceae) 29A LY
Wy (Rubiacae) warndlivin (Myrtaceae) (Ans19fi
1) definrsananadviianudify 10 Suduusn
loun nem1Ane NEld s13n Wensu enaiies nelu
o utenanens newos waziie WWudu Sty
20.72, 15.05, 13.86, 13.37, 12.29, 10.57, 9.29 Wag
8.65 MUAITU (519G 1)

dlofinsanamumnudusiuvesd 2555
wagd 2557 WuPAAMULLLTIRLTY 163 du/
wnuad luduiuiinthdadindy 3.34 asiawns/

¢ & Y1 A o o ¥ 9 P
wnwis Wiulaidevnisiadlneiussey 2%
sulslunUassiegrafivunnnnulaiudy Tng

RITUINANUANVUVDINUANTNGA wazding
MLTUYBIUIUAULIATYUIANINNTY 1 LURURS
WIaNANTAUNIINASERNIUVDIAURU UL IR UL

Tunsaifansudseuiisuaaadl
Audduesiugld (V) 10 wiausnseningd 2555
ward 2557 wuin 10 susuwsn Seradu 10 viaAu
witlinsaguaiuiugne nanafe ngunssaliindd
293U"AULN (pioneer species of montane forest)
Wy s Weadu fensimsivlnsndaluiiui
ilesnfiuiinunsesdessrnariitadedundey
1‘7immzamLLﬂ'ms&%ﬁmadwsmlﬁﬁgmfjuﬂﬁmm
wagUAess (g5sy, 2557)

2.478%20

nsUs slunathanluiiuiiusesse
iu‘mmmmLLaymmmmsmum mammﬂmﬂam
wasAAsTivaInNIsAUIL muuwmaammmumw
PINTIBINUVDY §B5Y UavAny (2556) mﬂmmm&
Tfimsdadedaunndeulunnsossotnesgmmme
namIlF i fenwgdlahiu 940 wms Wudau
fiwinufeds fuififianugessning 941 - 980 1du
wwsessesyine wasuiifidarugennnd 980
was WudanudivUnauen

¥ 2555 wunadinn washauawiiy
161.65+25.62 Au/tenuas Inedspuiiguriuiniiang
Fanmannilgn 182.78 du/ienuas  avsasnleiun
fauiigUisss way  depuiivuuisessoln  duna
Fumwwindu  148.55  uaz 147.63  AUASNLAS
auau Inederuivuinsesnetuenduina
Funmvesnssalduanlu wazlindnlu fun adinm
WU 170.64 Way 124.62 AUABALAS AINEIRU
TnefnaTinmannludidiu s wazlu sugdisu
(A1519WUNT 3)

¥ 2557 wuimnatanweasimuawiniu
183.52+24.60 Au/\enuas Inedsnuiigurfuiniiing
Fanmannilgn 18352 du/enuas  avsasnleiun
FapudvUnfeds wavdsnuivnuisessaln fula
Fanwwindu 153.77  way 153.18  AuUASNLAS
auaiu Inedepuivuusesnetuenduina
Fanmvemssalinanlu wazlinaalu Juradinn
WinAU 170.92 way 136.12 AUABALAS AINEIRU
TnefnaTinm wnludidiu As wazlu augsu
(M5190uIndl 3)

wildinlununsessiassaina weaedd
nauliindnludinaadinmanningulilindaly
esnannauliindalufivuialvg uazdidunudui
1 wazdlofiansanIeuiisufuiuiisuia
msaneld wudn SauisdndsSdiuiadinmwies
ndsSsseugeiignenuusisnanesdunuul
FiaFodul Sefnulilee v wazams (2551)
waflanannnindseufialisssuRninssaliu
Sawiu Unalisssuniinduns Sminded 3
Anwnlilay amdad wavame (2557) d@ludiaui
Auin duratinmilndidesiuiifuignaiu
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=

WITAneeBUNIWY YUY wagam1s  (2551) uay
WAFINMUNNAINRUNIIULITIFYNTE RS
Jmowae Adnwlilae sumsd (2542)

watanmiviinsfineds 2 Ynud g
diadunndsauiis Tnstanznguiuslslaindaluly
wwsessioth fimsavaumnainmifinduuinnd
dauivdy oradunainannaifistures
fufiniigin uazarunuiRsTureangunsa
Idnihveshaun Wwuhsaiuarsedaag  degy
RN

ARRNISUUTENA

VOUDUAN IVTNQNEULITIRARBENN- Y
waztimihfimaviiu Mvianuazmnlunisiudeya
meaun Tnsmsildsusudssanuatuayumside
NNANITBUANF (3.)

1ONE1581994

flosn1unn Yeuge wazasaLfeu wil. 2550.
wasaldlugnenuuisnfneeBunuui.
NN dINgVETULINYIF, NTUaNEIY
whiand dndUn waziugiy

1809 WisAae wazAuy. 2549. wsaldiaedlsine
¥4lng. InAunlaglasens BRT. Tssiumn
NFIMN (1984) Deiie) AFHNN

ABNSN WsenuazaiiA NBUNS.2552. TLIAIN
Unldl. Tseflamidnusagunisiiun, ngavme.

EIN1A JINA. 2545, anwardiaAINgIuns
Uszn1svasdspunyUinanluaiunis

Wasuuasmnugeansziutmeia T
NP TUUVNYIRNBEBUNUUIA. Tneninus
USeyaylv, v InenaeLnunsaans.

afn Foude. 2552, Anwarlassairdenuivingu
wrludszindlne. InerinusUsygin,
URINYIRYLNEATATERS.

Bunyavejchewin,S. , P.J.Baker, J.V.Lafrankie
and P.S. Ashton. 2001. Stand structure
of a seasonal dry Evergreen forest at
Huai Kha Khaeng Wildlife Sanctuary,
western Thailand. Nat.Hist.Bull.Siam.
Soc. 49: 89 - 106.

Pongsak Sahunalu. 2009. Spatial Distribution
and Size Structure Patterns of Tree
Species in the Long-term
Dynamic Plots of Sakaerat Deciduous
Dipterocarp Forest, Northeastern
Thailand, Journal of Forest
Management 3(6) : 21-34.

Odum, Eugene Pleasants. 1913.
Fundamentals of Ecology. Alumni
Foundation Professor of Zoology,
University of Georgia Athens,

Georgia.
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wansemuvadidanisiniuwazUanlassaisuaumionuaululngaiuass
PNIAUATATFITUINY
Effects of fire on aboveground carbon storage and emission at Kuan Kreng

Peat forest, Nakorn Sri Thammmarat Province

o oo & ¢ 1% o £ o 1 A _ a o v gl
UUAQ LNBINA NDUANA ’J‘L!ﬁ\ﬂ‘lj&l ae dINWA ANENNUS
AARTIUTAIANET ANEIUAERS NMIVIEIaENYRTANERS

*Corresponding author: Email; manadsawee74@gmail.com

undnge: nsfinwmanszmuasiiomsiniuuaslanudesasueulunatinmienumilulmgeuads
Sw¥aunseisrsusy nesuunfiuiidnuidy 3 vanawd Tiun duadaluiidy duatielufineu uasmdheag
TNUNUNIVINABIRULALAa0A (completely randomized design,CRD) lnga1duuatsinagauuin 30 x 30 a3
yEnaas 4 91 wannshn duadeluiiduisefinwmiiefufuiomn  37.03 dusiolenund waadanm
witoftuiuiigapdeluaniilng 435 fudesnuad Usinamstniumsvoulunatinmmilefiufusioms 17.71
AUAITUBUADLENULAS gjz:yt,ﬁam%wumﬂmigﬂlmwﬁﬁwmwhﬁ'u 4.10 fumsuoumslanuas wseAnfisumniy
USnaufngansueulaeenledléivindy  15.05 dunfueulaeenledsoisnuss  Unadaluineuiinadinimmile
Nufuroun 58.94 Fusioignuns maé?nmwmﬁaﬁuﬁuﬁngﬁalﬂmﬂlvﬂwﬁ 9.70 fumelanuas Usuunisiniu
asuaulunatinmiofiufuiomn  28.43 fuasususeisnuns gaudonsuouannisgninlnifmuaindy
7.00 flumsususaanuas wioAnfisumduliinaiigasusulasenlanlavindu 25.69 fumsuoulaesnladne
GRI vjwzﬁwﬁma%ﬁmwmﬁaﬁuauﬁwm 12.65 AumDLenLAs ma%am‘wLmﬁaﬁuauﬁqmﬁdﬂmﬂwwﬁ 7.46
fusiolenind Usinaumstniumsveulunatinmmilefiufuiomn 539 fueniuousdaenund gadsansuey
nmagnilvsifmuaiiy 3.01 duansueudeisnuai vieAnisurinifuliuieaiveulasenledldivinfy
11.05 duasveulneanledsaianuns

Arddsy - nsfniuesueu nisvanldesmsueu v Uing

Abstract: This research aims to study the effects of fire on above ground carbon storage and emission at
Kuan Kreng peat forest at Nakorn Sri Thammarat province. The study site was divided in 3 treatments;
lowland melalenca forest, highland melalenca forest, and grasslands. The research was conducted in
completely randomized design (CRD) by the sample plot 30 x 30 m. and 4 times in each treatment. The
study found that lowland melalenca forest on above ground biomass of 37.03 t/ha., on above ground
biomass loss from fire with 4.35 t/ha., the amount of above ground carbon storage in 17.71 t C/ha, and
the carbon loss from fire of 4.10 tons of carbon per hectare or equivalent to carbon dioxide was 15.05 t
CO,/ha.The highland melalenca forest on above ground biomass of 58.94 t/ha., on above ground biomass
loss by fire with 9.70 t/ha., the amount of above ground carbon storage in 28.43 t C/ha , and the carbon
loss by fire with 7.00 t C/ha or equivalent to carbon dioxide was 25.69 t CO,/ha.The grasslands on above
ground biomass of 12.65 t/ha., on above ground biomass loss by fire with 7.46 t/ha., the amount of above
ground carbon storage in 5.39 t C/ha, and the carbon loss from fire of 3.01 t C/ha or equivalent to carbon
dioxide was 11.05 t CO,/ha.

Keywords: Carbon storage, Emission, Forest Fire, and Peat Swamp Forest
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unin

nwamsallwlniingauadedud w .
2555 anwsvesnaiintilng inainnisnseinves
UYwe milﬁm”lv\h'hLwiazﬂ%quqwaﬁiamiqzyt,ﬁa
msvesuRInT i massnnane wu ity
a9 ¥y fuadin LLaz%gqu INASANWIVDI NBU
#ni (2556) wuinnadanmvesliiadeluiuinouln
Indwudndegunniieszana 43.8 duselanunslag
dewiin lwsiFunuinnatannvessiadinuas
Fowmadlulmgluidy  47.7 fuseisnund Fedn
Huuhinuaniveuiigymeluannmgnisailailugdads
i 22.42 sumfveusaenued  viedafisuwindu
USunauie ansueulaeenlanlaviniu  82.28 ¢
Asuoulneeanly arslenuas @3 (2543) ladAnw
anwarvadllulmsvessemalnglunivesnis
Famslnifidnvanduliuuuifnuwasiddau
(semi ground fire) Inefinsananuuuifuliiiu
wWadlrluagluvausideniuiiinsqnanuvestildfved

iy msmuaulilulmgnsed lden maglldenad
iennsananuuaziiuignaiueylasu
Wesnmainlniusasaisdmananis

] 3

doyden 15U wideyaieiiunanseny  vedlisie
msfinfiviaslanUassansveululmgludssme
Ine galsifiglavinnsAinwdedinnudnduegreBad o
< ¥ a 3 <
Wudeyalunisuszneumsusziiunisueuuasiu
wwvslunisuntatyulaniou

sn1sAnE

1.msideniiufiuaznsnulamnaas

nsAnwNansenuvesinpensiniuuas
UanUdesariveu luduilegmiotiuau luthwsau
wnSe Sntaunsaisssusty Swunituiidnundy 3
visvuand loun Yuasialuiineu Yuadieluiigy way
VANEJ19199) UHUNITNAGDIMUUALRADA
(completely randomized design,CRD) 1ng114
WUaswIeg19uuIn 30x 30 WA Tulsiasisnug
$1uau 4 g

O - nd1'lsd
O

30 uag

Usua

& =
LBDLNEN

30 1A T

AT 1 AITINLRUNITNAGDS

< v 1
2. maiudayanaunisiun
1. melunlaalduvanlassanidu 4 wiaq
898 WA 15 x 15 wes vswdiulnlaeiininuning

Uszanal 10 wss @nsyanuliluwdas Aevunewaei
sulivnu Tavuadurinugudnasisedven Ay

yn 244
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e wazaruvuden tagld Swedish bark
gauge

2. dsraliiviuuazgnld nauUaswun 4 x
4 weskarnuUad 1 x 1 wes yuandheudasgos
15 x 15 n3 InAnaln Awge

3. 1auUas 1 x 1 was 9wau 12 wlasluy
wad 30 x 30 w3 Liedraidowmds Yanugs
\Founas FovavnsUnmay \Audeaudomauiiely
WATILRAITUBU (carbon  content) @875 dry
combustion

4. \fusedslfiadn  (Sdu A lu was
Waen) Wietluimszsiasueu (carbon content)
#1875 dry combustion

3. MsiudayanasaInNnsIeN

1. ihnsuseiiuaugavesnisinlagdang
nseelndiindeuuinadiduliiadouway Tanumu
voadenvesuiadafifivunaduriugudnans

1N 4.5 wuiwnstul Taeld Swedish  bark

gauge mzﬁsﬁLmi,iaszﬁummquﬁmaﬂ MUY 2
afilundamndu ethluus sdiuuFinanddon uay
S[,’ULLa%ﬂ’]’%UEJ‘uSLUL‘UaaﬂLL@BIUﬁQEQLﬁEJleﬂﬂﬁLN’]

2. MUasun 0.5x0.5 4. 37U 8 wiad
Tuwlasuunn 30 x 30 wins MeSaagaiuihnistiy
dafivaamdeainniswlugd lud dnfilvdlal was
drudilalvgdlol Tneiudsineg lmunnngluwda siinng
13 Tnese e aufiaunde dWewlulnsey
Usuumsuau

4.msaniiunshuriosufunnig

1. SwssilSnamsveuluiivues Al
VaUMERIINNISIHaLe (W81 du wazduitlyl
Tudflal ) théegrsneulugeuiiguvail 80 aam
walvadunan 48 Hhlus vdeaunindmtinaymei
wint innsusdegslianden Wiluiasies
Usunumisueu (carbon content) g8 dry
combustion Tagldia3esiie CHNS analyzer

(PerkinElmer u CHNS 2400 series II) i
Vel UAnsn1AdvnIudinuinen

5. M3naszideya

MlATeteyauIadin N sarauLay
mgeydeasven MmuimUsinaeadinimmile
fiufu (above-ground biomass) vesiugliilu
washegs  Tunsinwedifidaunsuealawe’
vosuslivdiasneg Alativinnsinuliug auns
watinmvesldiain wans @asedusa) aunisld
MY 2550 (2557) dwdumataninventeinds
Suq Sellllitudy  (mdh ldud 19) awvhinis
Uszlilu 91nd 2egaiiduineuwiaiiofuinsna
Fnmsioly

° = = 2 o
msfsnatinmvesldenalinignivlul - =

Augasesll

atinmveslaen X -
ﬂ’é']llqﬂ‘ﬂﬂ%llﬂ

° = & o
msuaanatinmeduiadaiigninlvg =

ANugesaglnl —AnugIgIuTousen

1787310 1mMvadlu x 5 -
AMUEIVNVUA —AIUENFIULTDULDA

Jnsgrinisinnuasueuluiiadininees
sy Woundaidulifuanesine sauviaed
masndanenainswl leeltusunanisvouludiu
$199) vesfimay LLazﬁwwﬁﬂLLﬁwaadaumm
YBINY

AnsupuIvLn = SorarAnsuauy x 1A
10N (FUPISUBURBLENULAS)

USinaunnsusuiigadennnissingly
duftegwiiofufusualnsnsiniuaiveud
fogiiavmndouniawauyiiuaiveuludsd
vaawdonievdinanmn @ diu dauiilludil)

6. NM3ATIYRYaNSADR
MNITIATILY NISANLAUAITUBULAZNNS
YanUany meIsnsiasien AMUWUSUTIU

(analysis of variance; ANOVA) uwagiiin1sin
naulaeld3s Duncan’s new multiple range

test (DMRT) melusunsudnsagumsaio
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NawazIsal

1. Wadamwduainneurn wazuadanndu
LATAQNLN

wansAnwuInasialuiiguiiinadinm
Aty 28.04 sussianued Unadelufineud
1ATINNTIRALYITY 44.83 Fusalanuas (m1519
7 1) Wewndladalnlusldlddmansznusia &
fuuit Jelalldgapdeinatnimyosd i dahu
natinwueaudenuazluiigaydeluanllyg lu
Unasiniguinatinmueadenuaslufigeydely
anlllnd 0.60 waz 0.02 fusowsnuas ludasin
nounatInwyeaUdenuazluigaydeluannlulyg
0.42 uay 0.52 AumDIgNLAS

nannsAnEnASiilndAssfunsAn
Y09 noudnd (2556 TneiAads 43.81 Furelanuns
atinwadluiawindu 142 Ausewenues o
USinauUdenviniu 1.70 AumBLenuas 1383301
vaslufigaudeluannlulyg wazsnatani wweadden
fgapdelunnlullud wuindinisgapdowiidu - 0.60
waz 0.39 dusiatanund  nsAnwndslitantesnin
955ums (2557) fwnadanmeds 5179 duselsn
wed uasnansAnwadel  TUSunasnatinwmile
ﬁuﬁuqﬂﬂdﬂma%amwmﬁaﬁuﬁuﬁiwmﬂm Y
Tange et al. (2000) FeRnwmandninadanmii
wdinanluiuiinguiane Smiausnsnag fneauh
finatnmmideiuiudszana 6 - 16 fuselanag

A157199 1 waTnnvesuadinludiusige (Ardudosuunnnsgiu)

PWIALEY  ANES Ay o vy o .
. y . duld (Fu/ienuns)
. WU NINUA UL
AN B
¥ 4 Audnang . Y 178 178 174 -
NuR v @wudw, L 174 - - 1780
128 (s319135) B I ~ T Faaw
LEINWAT) Fannne - 574
(w53.) Tu wWaan
ﬁaju 9.68 1.27 1125.00 15.98 6.49 2.96 2.61 28.04
(2.88) (1.62) (407.18) (12.50) (3.23) (1.62) (1.62) (18.89)
ﬁmau 12.29 9.31 1119.44 27.01 7.53 3.31 4.61 44.83
(2.12) (1.90) (364.40) (15.03) (4.56) (1.05) (2.51) (22.78)
F-value 2.134 2.683 1.27 1.51 0.13 1.78 1.29

2. USHauLdatndanauin 89NnadiaaainniIswn
UALYDINAINIGALNN

nansAnen wuindemdssl@idu sanite
Fuldifiuans Asivaamdoannisiwiutseanidy Huén
fudnlalviilal uasUinandomasiignin Yiiadin
Tuflquilsnndty ludns Tae i daulailndla
LLﬁ%ﬂ%MWﬂJL%@LWﬁQﬁQﬂLNWLQ?EJLViWﬁ"lJ 5.32, 3.40,
0.27, 0.76, 6.27 uaz 1.71 dusanuas Uniasalud
pouflennite lifuans a2 daulalludiy was
U’%mm%amﬁaﬁgmmm?iawhﬁu 9.36, 4.37, 0.39,
1.45, 5.93 uay 6.35 Ausawanuns angdwnivy Ll

¥ v

iuane A dlailngdln wazUSunaudeindangnin

WaswhiU 634, 6.31, 1.06, 4.13 uay 7.46 fuso
lnuns (137197 2) nnsFnAStivsinandonas
Tujanghgnisnl uillufesas 59.72 iilesarnnisivl
I vjangianie dndhauuudlilaaslufmendn
Lﬁanmmmamﬂwﬁﬂ’nﬁumﬂLLaxL%aLwaﬂUimﬂwa'm
FedaRuiinnuiusnngie 9nmsAnewesneudni
(2556) wuIWSnaedemanaaslufiuiineuls
TwiUssnoudodomd wWsvinmeniivuasifemas
UssLamlsifuanaidusingu 40.25 uas 8.99 fusielen
WAs %nwé’amnﬁuﬁgﬂﬂwﬁlﬂwudﬂ USuneuna
Framwoademaaassniivuaslsifuaamant
anaae 10.82 Lay 0.08 fudalenuas
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A19197 2 UTHNOUTRLNAINDUIN FINTaavnasaInNnIsKI waziandangnian (Adudsauunnnsgi)

WBLNEAY (Fu/anuns)

) . NBULKT AU geyrdely
Anwuziun » » ,
ity UWiude s A daudibilndldl s L 0 ol e
GH 5.32 340 872 050 5.00 5.50 3.22 32.47
(2.36) (3.40)  (256)  (0.41) (2.65) (2.48) (3.71) (31.34)
finou 9.36 4.37 1372 145 5.93 7.37 6.35 43.38
(5.62) (281) (@85  (1.18) (4.32) (3.38) (5.24) (27.22)
Vi 6.3 631 1265 1.06 4.13 5.19 7.46 59.72
(3.94) (359) (103  (0.88) (2.87) (3.75) (3.33) (26.80)
F-value 1.003 0.818 2674  1.162 0.286 0.529 1.112 0.92

3. Usunauansuaunaulwlugl Usunuaisuaun
vaunae wazUsuuAISUaUTIga MY
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= =

fimdesndn NsANwITesETEg  (2551) Fefnw
USunaurnsusulasvvtinuwialulilnanialuian, Tuse

LAY LATOITY UShalMEaun Jandiansyld lagly

NUIT ANULUTUYDIANTUB UM TN TNLAIIBIAIAU
ias¥ovas 48.64 waznsAnwlunSal wuin U
m%wauﬁlﬁﬁﬂ'wqaﬂiﬂﬂ’%mmﬂﬁuauﬁswmu oy
W@ uaran1¥ad (2551) FednwSunamnsueu
Fovazlng thndnure) Tuliflnanddudn Tuusna
gruleley 8Lne1nnis JIIAUATASSIINIY
Tngldi5n15mAISUeUMETs dry combustion wWuan

JUSunaAsuauUsEsUSRURY 46.51

AWAIMAITUBUAILID dry combustion dlauriu

A19199 3 HanFATIsSesazAUTNTuAUoUluTamMANsEIANNeY () Ardideauunnsgiu

JSuraudeeazanududuaisuay

Snwasiufl  wndty Wiude B8 daulailudilv adu A Tu wWaan
g 1281 4250 1546 10.72 47.89 4941 5151 5631
(0.65) 020 (032 (4.28) (0o4) Q28 (52 @)
finou 44.45 1230 9877 4171 4789 4941 5151 5631
(2.85) (0.85) (6.36) (1.37) (0.94) (1.28) (1.52) (2.29)
Vel 4160 4360  13.50 42.45 . : . .
(2.33) (2.58) (4.83) (@.11) ) ] ] ]
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I3fuang, ldmne, I3fiuang, T,

T 1.45, 8% 0.13, 1.84, 7% 0.06,
508 ' 1% 0%
13%
NNy,
4.28,
15% iadin,
22.12,
78%
ﬂﬂmﬁmﬁdu Yafinfinou

Teiiuans,
2.82,52%

P a P ¢ a4 & a | N <
AINN 2 UiﬂJ"lmﬂ'ﬁﬂﬂLﬂUﬂ'ﬁUBULMUSWUWUIUﬂ']Lﬁuﬂﬂq&l ULataneneau

M990 4 Usinamsueuneulilng Usunaensusuiivaavie wasUSinamsueuiigyye () addsauy

IR
Usunaunasaniuansuauluiawmds (Fuianuns)
s ANSUBUNBULNN ANSUBUAAILHN A1suaungadely
ﬁuﬁ o~ v Y f Y y . ”

PNy WdNua1e sen A dauinhiludn 593 Fuienund  Yewas

ﬁi’j&l 2.28 1.45 3.73 0.08 2.11 2.19 1.55 36.86
(1.04) (1.46) (1.09) (0.06) (1.27) (1.25) (1.76) (35.76)

ﬁmau 4.28 1.84 6.12 0.43 2.48 2.91 321 48.07
(2.76) (1.16) (249 (0.39) (1.86) (1.57) (2.81) (31.70)

‘Vjﬂ‘l/m:l:ﬂ 2.57 2.82 5.39 0.71 1.67 2.38 3.01 54.98
(1.48) 1.72) 049 (0.79) (1.00) (1.79) (2.01) (34.03)

F-value 1.277 0.93 2.434 1532 0.326 0.233 0.661 0.29
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ArwduusvainsAsuuUassunuafususaumidenafu uazanmniinanu
Tuiuiithdunzfunnvesing Usaa a.dauils o.a89uHe 2.57193

The relationship between above Ground Carbon Storage and Land Surface
Temperature in western thai forest area at Suan-Pung Sub-district, Suan- Pung
District Ratchaburi Province

a 14 = 4
230 unaleuayn waz aydin 29l

AMZINHATATENS NININTETIUNVRLATFININADN UM INGIRDULTAIS

* Corresponding-author: Email: anujitv@gmail.com

undnge: sfnmadsilinedaglasaumadiofnuUiiuaiveuaranmilofinfiu uarguminui
Wisuituiusunuunsliusslomiinuiideluveson gl o muils 2. 51993 Ineldtoyanifto
LANDSAT - 7 T 2 925078 w.a1. 2545 - 2555 Suunguuuunslivssloviitmudu 5 Ussian leun 1) it

2) Muitnsinunsnssy 3) ﬁuﬁagaﬂﬁa 8) fuiuvaai waz 5) Muililandn nansinwmuiiuiinuasnssudl
Usnauiufifinty susfiiuiitamdn ﬁuﬁa@jmﬁa wagiufitndvnaiiufianas suddu deduiamUiam
ASUBUAYaLITaAUMsIATiAIAT IzRutNenss (Normalized difference vegetation index ; NDVI) Wuin
Tuw.A. 2545 wag w.a. 2555 fUsunaasusuasaumiloianulnesiu 309,761.092 kg C uay 229,890.386 Kg C
AUEU BeiiUSuuanasis 79870.706 Kg C mamiﬁwmuqmmﬁﬁuﬁu (Land surface temperature; LST) ldy
Tnesauildnanas 5.82 OC ilewSeulouussdiudfyuasmsinun 3 Usens senandredu wudh s
Wasuwlasinumsveuazaumnienfu LLazqmmﬁﬁuﬁu fimnuduiusuuuudsiussafunisasundas
sUnuumsldsslomifnuluaniuiidnuosatiulddn

1dnfty : ssuuasaumAgiaans, nssuinnsveslng, EULLUUHWSI%’UiSIEJ‘Uﬂﬁau, USUNuASUBUAYELLUTLORY
U LLazqmugﬁﬁaﬁu

) Do

Abstract: This applied geo-informatics techniques for explore above ground carbon storage and land
surface temperature compare with land use change in Suan-Pung subdistrict, Suan-Pung district, Ratchaburi
province, Thailand by using sattellite information from LANDSAT - 7 ETM+ in year 2002 and 2012. Land use
change was classified into 5 categories namely: 1) agricultural areas 2) forest areas 3) shelter areas 4) water
resource areas 5) other areas. The study results showed the agricultural areas were increased while the
others were decreased. The calculation of above ground carbon storage using normalized difference
vegetation index (NDVI) method demonstrated the total above ground carbon storage in year 2002 and
2012 was 309,761.092 kg C and 229,890.386 Kg C respectively, which decreased 79870.706 Ke¢ C. The
average Land surface temperature (LST) was 5.82 °C. The comparison of these method show the diract

variation of the changing of above ground carbon storage, land surface temperature and land use change.

Keywords: Geographic Information System (GIS), Remote Sensing (RS), Land use, Above ground carbon

storage and Land Surface Temperature (LST)
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UTM WGS 84 Zone 47N vosisaosnwlinssiy
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- mslumafinnadfionssu (Vegetation
Index) feaunnsi

y; _ (VIR — RED)

(NIR + RED)
NDVI = sinunssadlagds Normalized
Difference Vegetation Index
NIR = Yuanauldnnsbnansadunsatng

RED = ¥39AaULaaakag

Vegetation Index (NDVI)

A1 NDVI AURUNY
0.60 - 1.00 fugivognuwiuann wwu Nuidlyd
0.30 - 0.59 Tiugivegtios 1y Nunnunsnssy
-1.00 - 0.29 funndiineauegtosunnvseliliegiaiiu veia

- msmUSunaASUaUaY ALLATia AU
(Above Ground Carbon Storage) AMNLUUIIAD
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2
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Ground Carbon Storage

NDVI, et = ANAURNTNTTUAINATINYL
Landsat

- NSATUII ANFVLNTNTTAUANAT T
Landsat Tnel¥aumsamelud

NDVI 0= (NDVI () +1)X12735 .......(3)
3.3) AATevinisidsulUagung i
(Land Surface Temperature : LST) 910 Landsat
User Handbook (2011) il

Lmax _Lmin
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255X DN +Lyin
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NIEE

T}, = Aenmgiiussansnaainaniiiiey (Effective

Ty

Satellite Temperature)

K; = Ansiiweamsuiuiiisudeyaananidien
Landsat Linfiu 607.76

K, = ensiivesnsusuifieudeyaananidien
Landsat AU 1260.56

L = avannsuveinsunssd

Ts = Angaumgliaiiu (K)
T}, = dngaumgiivseavsuaanaruiioy

q Y
A = APLEIARUURINITWHSIE
€ = ApIRUTTNBUNISHNSIE WA 0.97

p =(h X ¢)/o winiu 1.438x10” (m K)

Taefi h = Planck’s constant(6.626x10~" Js)
C = Asuas (2.998x10° m/s)
0 = Boltzmann’s constant (1.38x10 " J/K)
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The Consideration of Forest Fire in Kamphaeng Phet - Tak area with NDVI &
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undnga: n1sAnwiAsllitoyan1uiien Terra ag Aqua 29958UU MODIS USHIMHUNTIIniunamsiasnIn
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infirsaniuiidestelit femededifivnssn uazgumgliui SnUszad Hofinviioudiey A
flwssnuazgamgiuivesiufitlilumeiiuiing dasline. 2555-56 finsaniuidesoliluaniiui
Ainwn

HansANY LT Uit iansn 9,033,763.12 15 SammsiAnlwtilassiuaind 2555 - 2556 dau

o a

Tngjarildnseuidesanas itesiuiidosunanainiuiinuiiisasdoafintuning 2555 fasan
Wisuidiuiudeyagansaanisarudou lulufiess 42 U 2555 egluiufidesnndiuau 27 9a desUiunans
$1uu 118 90 Aestionsiuau 128 90 waregluiuilidssdiuiu 13 9n dwsudoyagansranisenudou Tud
2556 efluiiuiidssnd iy 42 Gfstuandy 15 90) doslunanssiuau 59 ERasINAY 59 90) el
o1 32 90 (ARARINLAN 96 90) fuilaiidsadiuam 10 0 (ANAIINFY 3 90) iy nsAnwdeya
AfiEuszuu MODIS fiflwaumssudaaaning mmmmamquﬁuﬁlﬁmm SaBeusglenidonsliduuuama
PIIFDULA THINLANLIANEANTa s ILsgamuat Nt lFnnnildifssnnuaanvesfuoiRluiud

SEANGER

v
' a

Adaey: I, FaUnauAy, ArrurRviNiYNT o), 9UMOINURY, 3RTIIN1TAINTOU

Abstract: This study use RS data of Terra and Aqua satellite, from MODIS data system, rendering to forest
area of Kamphaeng Petch and Tak province Thailand (total around 9,033,763.12 rai. Main objective is
consider to Forest fire risk area, with NDVI and LST Techniques.

The study results indicated closely total amounts of forest fire risk diminishes from 2012 — 2013,
only moderate area, has been increase. Comparing fire risk area with hotspots data of year 2012, high risk
area found 27 points, moderate risk 118 points, low risk 128 points, and no risk area 13 points. In year
2013, high risk area found hotspots 42 points (increase 15 points), moderate area initiate 59 points (reduce
59 points), low risk area found 32 points (reduce 96 points), and no risk area found 10 points (reduce 3
points). Therefore, RS data from MODIS has winder strip, thus, can cover very large area, this property be

charitable to verify and plan for fitting hotspot points, more than only to speculate by forest field actors.

Key words: Forest fire, Land cover, NDVI, LST, Hotspots
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Carbon Storage and Nutrient Accumulation in Pine-Deciduous Dipterocarp

Forest in Queen Sirikit Botanic Garden, Chiang Mai Province

a3ty wnioy waz a3n1 Aty
AUGITOUATNAUNANATINGS, BIANITAIUNGNYAIEAS

*Corresponding-author: Email: charun@gsbg.org

v
U Aa v

unAnga: NsAnwnisliilingussasiiiieAnwinisazaunisusunas 51mesluanadan nUuieds nauauiiszau

AMNES 1,040 waswilesyiviimen Tu mungnumanandanszinafanssnadding - seriananau
2554 — fiugney 2555 1ngaulasnIsvuIn 100 x 100 MT1UAT TAAIILGIUALIEUTEUN vosldBuduiifivung
Gusovraiissonunnnit 14 wufms wansAnuwuiugld 308 §u Tu 39 wia 19 29 Aufivihdnsn 22,50
MITINAT AIUIAINENNTT allometry 989 Ogino et al. (1967) wuailuwlasdnen fuadinImein 165.62
FUNBALAT ag'mﬁaﬁuuﬁu (Aboveground Biomass) 150.72 du/ignuas kazlusin auaun1sves Ogawa et al.
(1965) 14.9 Fiu/lenums ANNANITAZANAITUBUAILANAITVD Tsutsumi et al. (1983) wuInTUTuIaAISUDU 593
81.87 fu/isnuns ogmilefiufiu 74.69 Fu/enuns uaglusin 7.18 duisnuad uenaniidmusigemsarasly
18w loun lulpsiau 0.89 du/lenuas Weanesa 0.13 Au/tenuas Tnuva@en 0.62 Au/ieanuas Laaldes
1.31 du/enuas uasuunii@en 0.29 Au/ienuns 9NNaNISANYINUINNTETALAISUBY Laws 905 LU ASS
wenaulumungnuman faufanssn it UTnureuinsgadleisuiudnuiiviindefuluussmelne

Arddny: wUaadeg 190173, Unfesfimauay, 1adanim, n1siniuaIsusy, N3avausInenms

Abstract: The objective of this study was to estimate the carbon storage and nutrient accumulations in
Pine-Deciduous Dipterocarp forest at elevation 1,040 msl in Queen Sirikit Botanic Garden during October
2011 - September 2012. The 100 x 100 m’ permanent plot was established. Height and girth at breast
hight (GBH) of tree which GBH greater than 14 cm were measured. The results showed that, there were
398 trees/ha, belonged to 39 species, 19 families. The total stem basal area was 22.50 m’. According to
Ogino et al. (1967) allometry equation, this permanent plot had total biomass 165.62 t/ha; aboveground
biomass 150.72 t/ha and roots 14.90 t/ha. Total carbon storage, according to Tsutsumi et al. (1983), was
81.79 tC/ha; aboveground biomass 74.61 tC/ha and roots 7.18 tC/ha. In addition, nutrient accumulation in
biomass were Nitrogen 0.89 t/ha, Phosphorus 0.134 t/ha, Potassium 0.61 t/ha, Calcium 1.31 t/ha and
Magnesium 0.29 t/ha. The result showed that, carbon storage and nutrient accumulations in Pine-
Deciduous Dipterocarp Forest in Queen Sirikit Botanic Garden relatively high when compare with similar
vegetation in Thailand.

Keywords: Permanent plot, Pine- Deciduous Dipterocarp Forest, Biomass, Carbon storage,
Nutrient accumulation
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Wisgy Tumandufuvnnfuiiduiinanaanatanan
anad lesaniinmsaalshieenunlddselow Aud
TufasfinsfnfAuansuoumunanannatinwana
(dwdwndeutnls! dindsonseysniinlsl uas
Wugity, 2555)

aungnumansaLfnsTu A
Fegimuauiusy neuslsy Smiadedu 1
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dofiszann 6,500 19 Aufidulvgidugn way
YU fAnugesendie 550 - 1,270 wes
wileseiuimeia  Sthviue 4 vila fe Undess
Unugyanssas U1Avwas kasthfule)  (uns wae
Ay, 2500 ) lunisdnwnaseil ﬁimqﬂisaqﬁt,ﬁa
Uspiliun1sagaun1suauLaEs19e NS huNIaTInm
vostugliflunvas  @nwr ams itelfidudeyalu
n1sUszaaNIg nsazauasusuluaIungnumans
aungnumansaLiTnsT AR uasfinanu
nsAsuUamwestdsdlumungnumandy dely
lusszem
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A5n15ANW
< v
1. msinudeya

71MN153194Ua96798190795 YA
100 x 100 wwms TuUfes wavau uShn @
WONBAANTALAINTZUNIIEINA NseAunINEs

1,040 weswdeseRUmsa  $1u0u 1 wlad uay
nsiiudeyaniaiug anuln Augs msunagu

Souven warRtasunimwesduliifidawindusou
fisedu 1.30 wmsaniuAy (Girth  breast hight,
GBH) Aiflvunnunnii 14 wuRwns derdnrivny?
srefevinvosiulyl (species list)

2. mamnzideya

2.1 A5 w1 A1 avliaaudAgnig
UAMYT (IV : importance value index) 270
HATILYBIAIAUDENTULS AuuwIuduTNSwas
ANMUAUTUANS

2.2 A¥dAURAIN IUA (Shannon — Wiener
Index)

s
H = - ZP@ In p;
i=1

v a

1o H = sviimnuvainvie

° a

= Snurdavesiusliemun
P = dndiuresinuiuiuvesiiveiln i fe
Sruruguldifomn
2.3 mAruadinm lagaunis allometry  Tu

drumtlonudu (Ogino et al, 1967)

W, = 189 (O'H)™”
W, = 0125w,
YW, = (11.4/W) +0.172

e Ws = wiadnimaisu Rlansu)
W, = wnadnmis Rlandu)
W, = watnnlu Rlansu)
Wurgudnansseauan (wudwms)
H = ;nwgsvessuld (uns)
2.4 mawnatinmlevaunis  lud wledu
(Ogawa et al.,1965)

O
1l

2, \0.775
We = 0.026 (DH)
e W = w3adinmsn Rlansu)
D = wuwiheudnanseauan (wuswnms)
H = ;nwgevessuld (uns)

2.5 MAIPISUBY  MINATINININNAIAIY
duduadevesniveuluiodois Tudsns o
Ioud §du 49.9% 79 48.7% Tu 48.3% wazsin
48.2% (Tsutsumi et al., 1983)
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2.6 WswEI g 4 fazanludledodiv ves
druiduddu s luwarsin  (Tsutsumi et al,
1983) il

1) lulssiou azauludiuvesdidu 0.53% e
0.53% Tu 1.59% wagsn 0.53%

2) weavesa azauludiuvedidu 0.08% n
0.10% Tu 0.13% wagsn 0.02%

3)  Tnunandon avavludinvesddiu 0.37% A
0.40% Tu 1.10% wazsn 0.27%

9 unadey avavludiuvesddu 0.76% A
0.80% Tu 1.50% wazsn 0.88%
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Orchid Diversity in Mai Muang Nao Arboretum, Chiang Mai Province

A v & a v ¢ o a *
bAIRIAY NWRAIUAIFNNE
augnuyAkiidomund Jwindedal nsugnenuuied @ idiuasiugive

*Corresponding-author: Email: Kwanwongkom@yahoo.com

undnge: madmandelilumunurdliidemum fmindednl duidunmsfudiieu gaieu 9 2555 fudeu
manAn 2557 Tasfmuaveuafiuiidnuidudunedisn Tuiuiivssana 500 Tuasiinmugenssdutine
900 - 1,200 a3 Han1sAnwmunaieldl 39 ana 114 vfia Tu 3 wddes Ao wdtoy Apostasoideae wu 1 @na 1
vila 29ty Orchidoideae wu 2 ana 7 ¥lln uazdedtes Epidendroideae WU 36 @na 106 i anafimuann
fian Aeanaving Dendrobium 37 wila anaddlanasnan Bulbophyllum 12 Gnﬁml,axaqal,gmﬁm Eria 31U 6
viln Tudwouinuindundliidaegluanunmiiidesdenisgaiug 1 vl fe 1Bosihae (Vanda coerutea)
wazdnluiivmenn 4 viia lown L?ﬁuaama’?qm (Dendrobium  falconeri) i80%a (D. sutepense) 1Bo3u9rig
(Pectelis susannae) wazibosanuosuny (Vanda bensonil S1urundaslifidrsanuAnduiosas 10 v
néwlifnsdsamilulssmalne

AdAy: AmuvaInvanevendell, arugnvililiewun, Smiadedn

Abstract: Diversity of Orchids in Mai Maung Nao arboretum was carry out during October 2012 to October
2014 by line transect in an area of approximately 500 rais, 900 - 1,200 m asl. Thirty-nine genera and 114
species in 3 subfamilies; Apostasoideae (1 species of 1 genera), Orchidoideae (7 species of 2 genera) and
Epidendroideae (106 species of 36 genera) are enumerated. Dendrobium is the most common genus in
the park with 33 species, followed by Bulbophyllum (12 species) and Eria (6 species). In addition, Vanda
coerulea, an endangered species and 4 species of rare orchids namely Dendrobium falconeri, D.
sutepense, Pecteilis susannae and Vanda bensonii were found. However, this survey and invest was only

10% representative of wild orchids in Thailand.

Key words: Orchid diversity, Mai Maung Nao arboretum, Chiang Mai Province
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Important species of Limestone Ecosystem

o 1 v o gl 2

UIUT INAUT * UTUN QWW‘N LAy NUNDI ‘L'!QJ'W']

1 o o v U a v v v A 1 a o &1 v A
drtinanuvenssadd dninddeniseyindinlduaziugity nsuaveuuiwd dndvn uagiugity
2 s a a o a o a
ANEINEIAansuazinAlulag uninendemalulagsvinasyys

*Corresponding author: Email; n_tetsana@windowslive.com

undnge: szuulinAlnfiuyy (imestone ecosystem) Wuszuvinafideuthstinnudiimeianzas fanwituifidu
fuyuivauny Suduity Tenfivazauogui nuues sestoreniiu fanssaimulussuuinafujuiadundud

fssuvaniu iwsgliluannzAduiaussmmmiluanmiuddldd  wfugulunmnudidnsundungnlan

(inselberg) QﬂLLﬂQLLSﬂﬁuﬁﬁ’JS‘wUUﬁL’MSU q adwanmszuuinawuunIz (sland ecology) Thlridinuddidininy
fanduendnuaiians  flemafiaziindimunsviiaiuslv  (speciation) lége Tulawugiewiziu (endemic
species) filanwiu nMsdsaszuuinmniugluadd Iddenfuidnulunduingiden huun emseunquitud
oyndvaneuis ullufsuiniuulneseuiiduuundowte  sdeidestuly ilelimsufsrumarnvanevesiiy

wsnufiiarusimsnzstussuuiinauull anuseiemeinmanszaneiug anunmity Hadedifnvesszuuine
anunsainisgnsunuvesiudl Tinssieruieniemwessruuiinafiogindiesty sulufoyavesnguiivdy 4
fmsvsuialsogsenldlussuviinaiivatnyans Swnzddoglutuneuvesnsduiumsfng Inufitlundufivdn
Waey (gymnosperm) 17294 1 ¥da Nomen (ang|osperm) 52 3A 150 wila warivlunguiisu (fern and fern allies)
329 5 vlla WemsAnwudniasa aignuiiviudes fivsenlmivestszmalng (new record) uasdivyilalyal
gaslan (new species) Bnd1urumis Feagldsenusieoly

o

Frdndny: viarituslsd, fivfuden, U1l i, syuuilniiuyy

3

Abstract: Limestone ecosystem is a specific ecosystem, it is compose of a sharpen rock, shallowly soil and
thin layers of litter accumulation which penetrated in basin or rock crevices. The limestone vegetations are
represented shallow root system, which preferred in alkali condition and much more durable in drought
condition. Limestone ecosystem is look like inselberg, where divided by other ecosystem. So, this character
is harmonize to island ecology theory, which is unique community of flora and fauna, high opportunity to
process of speciation and the prominent of endemism ecology. This study carried out surveying on Phu
Khieo-Nam Nao forest complex, which covering many of conservation areas and also the contiguous
surrounding limestone areas. This study aims to know: the diversity of important species, the continuity of
plant distribution, the status of plants, the limiting factor of ecology, the situation of disturbance area, and
the analyzing of the relevance of the nearby ecosystems and also the information of other plants which
adapted to survive in variety of ecosystems. This research has been stayed under process of study, which
found gymnosperm 1 species of 1 family, flowering plants 150 species of 52 families and fern and fern allies 5
species of 3 families. Expected outcome of the study are to find as a number of endemic species, new

record and new species.

Keywords: Plant species, Endemic species, Phu Khiew-Nam Nao Forest, Limestone ecosystem
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Wungnanasluligia-gaen
Threatened Plants of Phu Wua-Phu Langka Forest

Tumassas gtlud 23mad udusigey deun weun
Tautiaan uaeqnd uaz wuw gian
dninsuvenssalyd duinidemseysnvdnlduasiugiie nsugneuwiannd daitiwaziugieg
*Corresponding—author: Email: suphuntee@yahoo.com
undnge: MsUszdiuanunwitiignanaulung - gdsm Wudnmidulasinsidensussiduaniuninues
fiignanesludszmelne (szegd 2) Tnelinguszasdiliodssiliuanunmiiviignananiutng - H-ndsm
Junismovausdsioaydyy1iieANuiaINaIennainn I M1 WHUNAENSANEINANENINTININ  2011-
2020 lelvimsudisanumanvanemstinmuesity uazithuszasdd 2 elvinsuisaniun mwesiausazvin
waziftornlfiduuuimaduniseyinsiiaiignanasluthgh -gdan Tasvhmsdnauasifuiegsiugliiile
Anundueynsisiuiietsanaaeulilsviaigndes thieyafildanmaauuuazangiuteyanssailiusi
vosvenssadlsl nsu ove LA dnih wagiudity uvhunuiinsnszaetusuassailiuaniunim Tagld
TUsun3u GeoCAT (Geospatial Conservation Assessment Tool) 84aungnueansa? Ussmadingy wasld
wdninausiues IUCN Red List Categories U .. 2544 ainn1sdrsranusiuglyl flegluaniunimgnanausuu
58 ¥l wuadu iﬂé’qzyﬁuﬁ:asméﬂ (CR-Critical Endangered) 34 %iin Indaeyiug (En-Endangered) 23 wiin i
wwlilndgeyiiug (Vu-Vulnerable) 1 viln

[

AdnAry: fvngnanay, Ugia-gaann

Abstract: The assessment of threatened plants of Phu Wua-Phu Langka forest, as part of the assessment
of status of threatened plants in Thailand Project (phase II). The project have a main objectives to
assessed a status of threatened plants in Phu Wua-Phu Langka forest that respond to Convention on
Biological Diversity (CBD) according to target 2 of Global Strategy for Plant Conservation 2011-2020 and to
be supported a guide for plant conservation in Phu Wua-Phu Langka forest. Using the following methods;
surveyed and collected plant specimens for identification. The data obtained from the field and the
database of the Forest Herbarium, Department of National Parks, Wildlife and Plant Conservation. The
mapping and assessment using by GeoCAT program (Geospatial Conservation Assessment Tool) of Royal
Botanical Gardens, Kew, United Kingdom and IUCN Red List Categories (version: 3.1, 2001). The results
shown 58 species of threatened plant included Critical Endangered (CR) 34 species, Endangered (EN) 23

species and Vulnerable (VU) 1 species.

Key words: Threatened plants, Phu Wua-Phu Langka forest
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answavawg1Auil (Panicum maximum) sian1ssendInuasn1slasAulnvaINall
wisaldlassadrslundasiuyUnlasamsvadvivamas Jmdadesl
Effects of Panicum maximum on survival and growth of seedlings of framework

tree species in the Royal Project’s forest restoration site, Chiang Mai

o o L* a a a o
Wua¥ad Weuadsh wnsa dwwiuud uaz wilawia viula
NMAINTIINGT AEINEIAENS W Inendedesinl

*Corresponding-author: Email: tiansawat@yahoo.co.th

undnga: MsiughieBnssalilasaialuidnsilinaluiuineumievesUssmalng us nsitundn Ussau
gy anmssnsmvesivie  Tagianng weriull (Panicum  maximum) fidnunaguituiignitesne msdnwniid

o

TogusradiiieUseliunansenuvesdnungiulise nsegsonuazmsiasaiulaves nalimssadldlaseas 19 luud

4
v

Ty isleny 2 T a Tnsemisvanavuemes sunousidu SminFedn nsdnwwinlag Mauvasnausedl 5 wns
1w 10 uvas winuuvaseuauiaiie 5 was warlimuguiviy 5 was fudeya 3 ade Idud deyatiugu ey
navaaesnIuAL Ity Teyalugauas wazgauy thdeyauidAinmiosasniseysen wagdnsN1ssyAuladuing
(AUNT 19N ABTIN UAZAINEY ) NSANYINUT1 Nslleguemigiull ansevaznsegysen venalimssadld

Tassasns 6 viin Weltasanfidhmmaasayiulandugouds wazgeiu  wundlll 3 sllanianansaaSyiulaludnag

D

vehAuil lduA viue uiiy (Hovenia  dulcis) \deanenuny (Bauhinia variesata) uazunawgyndelass (Prunus
ceracoides) ﬁﬂﬁ?umiﬁuWﬂﬂuﬁLamﬁﬁmiiﬂimmawzﬁ'ﬂﬁuﬁ s fisanvgnity 3 siiatdnlsw fae uenand
WU iu%aaqmLLaamimwaqaaﬂwmﬂuu auuauumimmwmimsumnaﬂmmmlﬂmaamm 11 win Inemghil
Uﬂﬂanﬁ,uqmLLaﬂawam8'ﬁmsnmm‘ﬁuLLaumUﬂmammmmwum Fadwmarenmsasasivlnvesndilsl

AndAgy: Sty Aanssalilaseasne miWuz\Jm NI UAUIEUNNS

Abstract: The framework tree species technique is an effective technique for restoring forest in Northern
Thailand. However, one of the main obstacles to restoration success is weed competition. In Northern
Thailand, Panicum maximum (Guinea grass) is a weed commonly found in degraded areas. In this study, we
examined effects of the presence of Panicum maximum on survival and growth of seedlings of framework
trees species. Ten 5-m radius plots were randomly placed in a 2-year-old restored site at the Royal Project,
Mae Rim, Chiang Mai. For the experiment, Panicum maximum was removed from five of the ten plots every
three months. For all the plots, data on number of seedlings, crown width, root collar diameter and height
were collected two times— once each in the dry season and rainy season. We found that the percent survival
of six species was lower in the presence of weeds. In terms of erowth, seedlings of Hovenia dulcis, Bauhinia
varigata and Prunus cercoides were least likely to be affected by the presence of Panicum maximum. This
suggests that the three species may be good candidates for restoring areas infested with Panicum maximum.
On the other hand, we found that the presence of Panicum maximum had positive effect on seedling growth
in the dry season. Weed coverage may help reduce heat and maintain the humidity of the restored site in the
dry season.

Keywords: weeds, framework tree species method, forest restoration, relative growth rate
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InanwalvaswuglfimernuaznisuyihlugnenuuiagAnssgumn-Ue
Phenology of rare plant species and forest restoration in Doi Suthep-Pui
National Park

wilawa viula* wae vy Lealien
WheIdensiugil MAINTIIven Augieimans uninedudedu

*Corresponding-author: Email: ptunjai@yahoo.com
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Abstract: Biodiversity conservation has gained more attention among current global climate change. Rare
species are usually referred to small populations which are susceptible to extinction. The objectives of this
study were to study phenology of rare tree species in Doi Suthep-Pui National Park, and to find out a
technique to improve germination of rare tree species. A total of 116 trees of 24 species (5 individuals each
species, except some species with sparse distribution) were selected. Phenophases and phytophases of
marked trees were recorded every month by crown density method (Feb 2013 - Feb 2014). A total of 16 tree
species produced ripe fruits successfully. About 50% of studied species showed higher leaf flushing than
shedding in both dry and rainy season. Therefore, the forest ecosystems in Doi Suthep-Pui National Park could
act as a potential carbon sink. Long-term phenology study is needed to link with physiology and ecology of
the rare plant species. In addition, pest/disease resistance traits and genetic resilience are crucial to be
considered for future restoration.
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