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Amount of litter fall and decomposition rates in the mixed deciduous

forest at Maeklong Watershed Research Station, Kanchanaburi Province

@ 12 s ¢ o 2 0. a o 3 1%
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undnga: Madnwadsll TingUsrasdifodnuUiinunishviauvesnits uay Snsn1stesaasves
wssadlsiauludmaundalu aniditeduiusinaes Sainngauys Tnsassmzunsadniaandty (itter
trap) fUUIAYDIUINALUNTINGIS 0.7 x 0.71UAT GAINAUAL 1 AT TH2MNTENINALUNTY 10 WA
119U 10 U7 U02AL10 AZLATY (100 Axunse) iudeyamstamauessinfiann « 30 fu fudifeu
UNTIAL WA, 2556 fa NINQIAL WAL, 2559 thenfivildiindouuriaiionmg 70 esmwaldua szoziaan
48 Falus vinsuendiusing 4 vesiia (lu aen wa uazdudug) amuvdanssaliicu (UszaUn was ey
U uznonindeu $o uavenan ) wasnssallivilndu 4 wdeuduimdnuis luduvesmenuaznarnisiiy
waztiudin dnsmistesaasvessniiy Tngldgamengludou insussglunssaildisufiauysaldnoy
viang 36 geaz 50 nfu wdahluneieiutn $wu 3 wlas wasduiufogegeenfisnnidewdy
nan 12 e wvhnsiiasgimnsdsuuaestiniinvessnfiviudeyarudifoufiguisy wa.
2558 DAADUNOBAIAN W.A. 2559

KaNsANYINUT Uinunshmauesnniivaionedvemssaliiiann whiu 8.85 + 1.90
dunsnang geaanuluieununiug (1.50+ 0.17 fuienand) Snndiuesdusznouvessniiviade wu
druvedly A non uazna Yovay 65.08, 30.84, 2.90 way 1.18 Aud iy Indnwalvemssadldiulu
Haundatunudn InseanluUTinaannlugigauas widanuwanaeiunueliaiiy n1sgesaaleveswin
fiw nud enludszguiidnanisdesaneiiafian sesaando mawdn uznonindeu was nzae 59
g9 uazlils lneildnsnisgevameiniuiesas 97.84, 97.52, 97.04, 96.90, 95.86, 95.40, 91.43 uag
84.76 Aad muaIFU ATAITiveINIStesdaty (k) Wintu 3.84, 3.70, 3.52, 3.47, 3.18, 3.08, 2.43 LAY

1.88 sal Aua1nu
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Abstract: The study aimed to investigating the amount of litter fall and the decomposition rates
of dominant species in the mixed deciduous forest on Maeklong Watershed Research Station,
Kanchanaburi Province. Using by the litter trap with a mouth of 0.5 m2 (0.7 m x 0.7 m) and set
about 1 m above ground (total 100 traps) were arranged in a regular matrix with 10 m distance
between each one. Data of the litter fall was collected every 30 day from January 2013 to July
2016. Dry weight of each component was determined by drying to a constant weight at 70 °C for
48 hours and then separated leaf, branch, reproductive and the others grouped in dominance
species (Pterocarpus macrocarptus, Xylia xylocarpa, Vitex peduncularis, Canarium subulatum,
Shorea siamensis and Dipterocarpus alatus) and others plants of flowers and seed, counted and
recorded the result. Regarding to litter decomposition, litter bag by placing litter bags containing
leaves of dominance species on the number of species per 36 litterbags per 50 ¢ and close to
the soil surface (3 plots). The litter bags were sampled monthly, for twelve months, to weigh for
the lost leaf litter dry weights. The decomposition data were collected between June 2015
and May 2016.

The results showed that the average annual amount of litter fall of all plants was 8.85 + 1.90
ton/ha. The highest rate was found in February (1.50 + 0.17 ton/ha). Litter components consisted
of leaf, branch, seed and flower in 65.08%, 30.84%, 2.90 and 1.18%, respectively. Considering
phenology of dominant species, the high leaf litter was found in dry season indicating more leaf
shedding then in rainy season. With respect to litter decomposition, the fastest decomposition
rate was Pterocarpus macrocarptus, Vitex peduncularis, Canarium subulatum, Xylia xylocarpa,
Schleichera oleosa, Shorea siamensis, Dipterocarpus alatus and Gigantochloa albociliata \eaf
with percentages of decomposition rate were 97.84, 97.52, 97.04, 96.90, 95.86, 95.40, 91.43 and
84.76 per year, respectively. The annual decay content (k) values of those were 3.84, 3.70,

3.52,3.47,3.18, 3.08, 2.43 and 1.88, respectively.

Keywords: litter fall, decomposition, mixed deciduous forest
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Preliminary Study on Effects of Thinning Intensity on Plant Characteristics in Mixed
Forest Plantation at Angkhang Royal Agriculture Station, Fang District, Chiang Mai

Province.
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FamsuiiaIuIuuNunas
ANEARY: N1IRRVENETEEE dnyvdIANdlY Uk uuNEy
Abstract: The objective of this study was to compare the plant community characteristics between

before and after thinning intensities and to find the guidelines of forest management planning for

sustainable used in the highland. The thinning intensities had three levels, 20%, 40% and no thinning
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each thinning comprised of, three plots of 40 x40 meter. Species richness, tree diversity, density, average
volume, average diameter at 1.30 m above ground (DBH), average height total basal area, leaf area index
(LA, canopy cover, and light intensity were measure and analyses by analysis of variance (ANOVA) then
compared the averages by Duncan's new multiple range test (DMRT). The pre-thinning data were
collected in June, 2015. The thinning were done in September, 2015 and The post-thinning data were
collected again in October, 2015.

The results of before thinning found that the data of for plant community characteristics among
plots of three thinning intensities were no significant difference (p>0.05). After thinning species richness,
average volume, average height and light intensity were no significant difference (p>0.05) but total basal
area, LAl and canopy cover were significant difference (p<0.05) and density were highly significant
difference (p<0.01) among thinning intensities. When grouping with DMRT method, tree density, basal
area, and canopy cover in 20% thinning plot and no thinning plot were different to 40% thinning plot. LAl
in no thinning plot had significant difference with 40% thinning plot, while, 20% thinning plot can be
grouping in both groups. Thus, thinning at 20% could be suitable method for forest plantation

management in the highlands.

Keywords: Tinning, Plant communities characteristics, mixed forest plantation
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Table 1 Plant community characteristic of mixed forest plantation before and after thinning at Angkhang

royal agriculture, Fang district, Chiang Mai Province.

Plant community Thinning intensity
characteristics Time 20% 40% no thinning P-value
Species richness (species) Before 30 26 32 0.941™
After 30 25 32 0.888™
Density (tree/rai) Before 206 184 180 0.121™
After 175" 133 180° 0.006**
Basal area (m%/rai) Before  5.848 5.636 5.546 0.860™
After  4.676° 3.329° 5.526" 0.015*
Volume (m3/rai) Before  38.283 36.790 36.139 0.916"
After 31.469 22.163 36.012 0.065™
Diameter at 1.30 cm above Before  14.62 15.48 15.31 0.685"
ground (cm.) After 14.94 15.26 15.29 0.916™
Height (m.) Before  16.34 16.31 15.98 0.957™
After 16.56 15.69 15.98 0.824™
Leaf area index Before 212 2.15 2.30 0.510™
After  2.06™ 1.71° 2.30° 0.019*
Crown cover (%) Before  83.06 83.95 82.94 0.792™
After  82.13° 77.30° 82.94° 0.021*
Light intensity (%) Before  50.33 51.07 50.38 0.956"
After 52.74 51.37 50.38 0.779"

Remarks: "™ no significant difference at p-value >0.05
* significant difference at p-value <0.05
** significant difference at p-value <0.01

Data in the same row followed by the same superscript letter(s) were not significant difference (p<0.05)
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N15ANElATEI1LaTRIAUTENUNTTAUNYUIRULYT anerunisrflun lvg)
Study on forest structure and species composition of montane evergreen

forest at Khao Yai National Park

o/ 1 1% o/ U a g/ (2 =g 3
nnanIYIU ﬂﬂWiIE]W'li N IYIUNIIAU LA ABNIN U1TN

LWudinInedy anTIendeinunseans ngamne

2mAYIUIAnANgT ANLIUAIENT NNTINEIRBINYATAIENS NTIVN

2ne3vAVIne Tl Arugaumans wnInedeinuRsaEns nauTmY

“Corresponding-author: Email: hataikan_aom@hotmail.com

undnge: MafinwiliingUszasdifiofinulasaduazesduszneunssufinthAunussduanugdlugneny
wismAnlng Ingldnnsnnsuvasinessvunn 10 x 10 wes $119u 6 wlas Aiszduaugan 9 100 wAs Faus
siuANLgs 800 ims ufsuinasenveaBeuaziunsy tedsiassiuszneunssailil uazdladouinden
meluiaudaziiag

wansAnwInUT nunssliiommn 57 298 106 ana 148 wiia Swiafiufivindawazanuuiuures
1dwiniU 105.50 ANS1LURSABDLENLAT LAY 3,153 AUABLENLAS AIUAIAU AIUMAINNAEYBINsTauldnw
Shannon — Weiner (H) Aisuthaga (H = 3.35) msdusiougislofiansanainnsnszarevesvuadusingudnany
wud fgUuvunaiulauuuhdadsay wandiduviiumansainwilasednindulamusssumalddu
Und Aelsvunadnanunsaniymaunudulivuelnglilusunanedseilos Jademgivsamalasianiz
syduAugeresiuiiidviuadonisusinguesmssuisaelutiduien egnalsinuanundioadvesnssalsl
sgdsiuiivndonasinndy fardeudrslndidestu (S = 64.84 %) uansliifudn wesaldtrAuiamise
nszaedldegvaianemeluiiuiidng dedu lumsfansiiugiduimietuiignsiddeiniugiiamnse

aaalinluiufigadundniveyiliiilenausyaunnudnianniu
AdAy: v lassaiauavesdusznaunssaiie nsdnanau nsaurenughl gnetuwisniwilvg

Abstract: This study aimed to clarify the montane forest structure and species composition along the
altitudinal gradient at Khao Yai National Park. Three temporary plots, size 10 m. x 10 m., were set up
every 100 m. - above sea level (a.s.l.) from 800 m. a.s.l. to summit of Khao Khiew and Khao Rom. All trees
were measured and identified. In addition, the environmental factors, including elevation and soil were
also recorded.

The results showed that high species number was found 57 families 106 genera and 148 species.
- in which high basal area (105.50 m”ha™) and tree density (3,153 individuals. ha™) were found. In addition,

high plant diversity based on Shannon - Weiner index (H) was also found (H' = 3.35). Tree regeneration
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based on diameter class distribution showed the negative exponential growth form. Indicating this forest
can maintain its forest structure which high number of small trees can grow and replace to be large trees
in the future. Topographic factors, especially elevation, is the main factors for tree species distribution.
However, the index similarity (IS) of plant community between Khao Khiew and Khoa Rom is quite similar
(IS = 64.84 %). Indicating montane evergreen tree species can be good distributed in this study area. Thus,
selecting suitable species which good established on high altitudinal gradient is very important for

highland restoration forest.

Keywords: montane evergreen forest, forest structure and species composition, ordination,

tree regeneration and Khao Yai National Park

Oral presentation 91 20



unin

Yadednndeuiiidninanelifnvuay
Fenufigudazoda WildiAnndadendeladeln
Inganizudiinanuisensiuiuseninedadeunn
Hosuandneiuly JadddafineliAntwasdeny
Hyydinsineg luusenalng wu anmgienie fu
wazanmgiuszme (57ude, 2550) lngdauiivun
AULY1 (montane evergreen forest) AAMNAUNUS
fudadedsundenlufunnuuansiisuesnigs
Mnszduimea GailnnuduiusTnensafugumnd
wazautuluayiui iszariu wiusnadiui
Uriifienuseiiestu wienadanuwandiswesvin
nwssauliludenudia Aedssnudosiinalnlunis
Usuilidnfudandeuiiendeuazeeneiiui iile
QRETR NIV N ]

UrAvndudnifinnuddydeiasugia
& uaranudusgvesusyrvululszwealvedu
ogaun iesaniuundsiuinfivanudesinag
§1515 naedpsUssrnvuluiufinoudis dedanlng)
Mo mnunsnssu laltusslegdsmdiinnudfy
NNAUTAINETUATUAIUNAINNAILNINTINTN

Vamaiuaila Wugnssu wazduiiegende Falagdu

¥ '
A a

wufUAuwn dn1sungnianedn nsdnasudnly
AANTTUNI5YIDWNEL karn15hiUTelevUvaINUN
uiamsiisuudasvesanmgiionnialan #lns

ad

Wasuuwlasvesgaumgindulegresings dedma
nsgnuseNgvilAAnANuEeNInTY wazinuides
sensagydeanuvainaienisinmidusgian
NM5ANYITIAMUNAINNAIBVBINTTUNYI 4T AN
o & aw I o o a W a & A
Jndunseusinndunislasanizyiduwiluium
gNYIULIIAN NG ANUNTEIYBEYAUDALYN
nanewiaueanudl wadnisAnwliuindn @ugns

ey ALY, 2556)

A9 NNSANYIASIH LB ANV NwUY

la59a519 aeAUsenauiugliivesdinuiivUifuin
mmzé’ummqwmﬁyuﬁ Lﬁmﬂusﬁa;&aﬁyugm
neauiindineinasnaudiladsnnudunus
seninellasowindousunssaivludinudie e

Prlultnstudnnisiiunlsegrununzay seold

aunsnluazisnis

1. aauiiAnwn

nsdnunlufiufignetunissfwalng
Fasaeguuitoniammuunsdn fdnvusdugangs 7
$7Ug9 WariisIuan uUnInFeLUUALLYIIUATYULYN
Imﬂmamquﬁuuﬁmnﬁawm 4 Janin Ao Fanin
UATINVENY Jandaunsuten Janinassys wag
FaninUs1AuY3 (N0IgNEIULIIYIR, 2529) Wuiln
11 6 #iin Tdun nAvuds vty dAuensedusi
Umansdoly Yifess wagvimgh Hudildsuusu

v
A ' °

‘fﬂNummﬁqmaQ‘Uinmqmmuﬂimsnﬁﬂmzﬁ’uaaﬂ
(Papsinaw) Faduuinafdldvesuifoaziungy
TneinUsinanhuldds 3,000 fadiwnssed gamgd
W8y Uszunn 23 esrwades Anududuinieds
Uszanal 86 Wesifud Feiufidnweenwde-wnsy

fyagagaiigonwnsu 1,351 wns nseiuiinegta

v
°

TngaznulAuIsEauaT Naensesuiimeiayuiuy

nanasawe 800 s Yull

2. maiudoya

N3ANYINITNIEAINBVBIFIANNYYRIUIAY
wiluiiuflsonidor-insu Taomsnadasiaegis
mmLLu’Jizé’w’Uﬂ’gmqamﬂﬁmsLav;ﬂ6] FEAUAILES
100 113 1Fud151a75EAUAIILES 800 wnstuly
uiwenln luuiszAUAINEMUaIIIA 10 X
10 1wAs 91U 6 wlas udazuuasliszeginaii 50
was eldiduteyassduszneunssufivuosudas

naflinuseAuaNgs insiavualddu (tree) 7l

Oral presentation

Wi 21



YuInEuRIuAUENa1iesen (diameter at breast
height; DBH fisedy 1.30 Wng NRUAL) Aaus 4.5
LURLUAT LLaxﬁmmqw‘?ﬂLm 130 Wwuiiuasiuly
wazduunadadulifmualunlasdisng vinugm
wUad ¥1n15uUAs TR 4 x 4 RS Wed151a
1515y (sapling) Ae 18ATvun DBH Younin 4.5
WURAWAT LazilA1N8I1INNTY 130 WUALAT Uag
N9uUatgsIuIn 1 x 1 wes lunlasgosauin 4 x
4 wns Wied1519nd 1l (seedling) ﬁﬁsuummm@a
Uoun11 130 WURNAT Mun15LunviaLaz iy
U

nisiiudeyatadeuindeunielunlas
A79819U9UT¥N15 AD isﬁUﬂaﬂmqamaqwﬁuﬁLuﬁa
seduimeiaUunans (elevation) Tnsduiinain
wiesiloszydiunisgiaransuulan (global
positioning system, GPS) wazifiufoganutuuy
(AUEN Faus 0 — 15 WwuRWAS) 119U 3 Febns
Rouvat Wetundmsigianiiniaaiivesdu

(chemical properties of soil) Turiesufufnissely

3. MsAAszvidaya

1) Rinszilaseadramnsdiugs Tnevianas
wlatuideusenvesuiasdianainanlasadng
msdussuifudeyalunaau

a1 o

2) WAszuavilia1aNdIAey (importance
value index; VD) adum15iu09n15uanI08NT01
Wugliludaay Ardisuanldanaasuresany
nuBUUFURNS (relative density, RD) A1A21%8
FuWns (relative frequency, RF) WagAIA213LAY

AUNNS (relative dominance, RDo) LU A 381U

v
v

(Whitaker, 1970) #3iJ

VI = RD + RF + RDo

) A1fTdAITuAa‘gAaa (index of

similarity; 1S) aeiaardenu lngldaunisuinau

AANEARIUBY Sorrensen (1948) Aatl

2W
—— x 100

IS (%) = AtE

We IS = AYfANUAaIEARIBd Sorensen

W = Srunustiariusngvisludsau A uaz B
A = Punurilanamuanusngluden A
B = funuvianianuaiunngludseu B

4) dydairunainnalevesyiaiug
(diversity index) 989 Shannon — Wiener (Shannon

and Weaver, 1949) ﬁﬂ‘f‘j

H = - Xi=1(pilnpi)

dlo H = Awailmumennvianeves Shannon-Wiener
pi = dndmvessuuluried i s
Frograavun e i = 1,2,3,..,5
s = Suurlavmuafinulunisdrsam
5) n1sdnnguug el (stand clustering) 1Ju
ASTUUNUUILAIDEN DIFEUANANUARIEATILAY
ANULANARTEIamYll visenilediegne dalug
ganusvianunaiundswad Sorensen (1948) lag
wyflffAfinundienda (similarity) fusniignazgn
Fonguididunguifeniu dnmlifdaaunnsg
sensnguiidasiudundnzgnndnlfidungsll
6) MsAnwAuduRuSvestladedunday
Aon1snsratgvesdinuiiy lneliasgvideyainavil
AnudAyvesnssulinnvlinluwdasvyld die78
Canonical Correspondence Analysis (CCA) Tag e
TUdsunsy PCORD version 5 (Mccune and Grace,
2002; Li and Zhang, 2003) a.dun1siasiziuuy
waneiuUsifionsinasuidiuvemiiesegng

LATAILYUT FIUDILAAIANUAUNUSTEUIN9AT

Oral presentation

i 22



=

ASLINYVDINANITILATILY FIATN15NFULo U

'
o v o P

wdnnisiiuanansluanniinisarsudeandue Tuud
firnsdrduriafusl Tnedsdasiannuduius
Tneaseiuladouinden ndnnistaeiluvedisnisi
Ao NSl T Raun B udunTIaIuf Ly
(multiple regression) Liiadmdeniadouindaud
A1115095UEAIAMNRULUTVDINITINA R UALLUY
203010 (species score) luumazunu d195U
awduiusuesnguiulsvieadedaandon THun
mmgammwﬁ’mﬁmma ANudunsn-AraveAu
warUsuuiesazvesdunieing AndnnisAuiu
W ULA YA UATN15U89 Correspondence Analysis
(CA) ¥ 3 @ Reciprocal Analysis (RA) (Kent and
Coker, 1994; MjM Software Design, 1999) 1 9334
ihlianunsaadudsnuiauasviaiugnieludmuly

udaveninaaula

nawazIansal
1. asAUsznaunuglddeaunyUnfue aneu
wiAsgALY gy

Kan3Ane TeuiiUIRuUS AT
Lazlnsy wunssadlshavun 1,703 du swunld 57
29f 106 ana 148 ¥lla Lilaansadwunle 19 vila log
wtalu Wiy (tree) $rurusianun 946 fu @nsa
Fuunle 48 294 86 ana 119 vila uazlianunsasey
wialg 91w 8 wila diuldsu (sapling) wuduwiu
Favan 491 Fu ansnsaduunls 41 23 71 ana 89
via wazliawisadiuunlasn 5 slla daunaild
(seedling) WUSIUIWTT IR 266 Fu @13NTAS NN
wilald 29 294 41 ana 46 il wagliausadun
1680 7 vfia Wlofiansaundldidu (DBH>4.5cm) wu
Nﬁﬁﬁ%ﬁmlﬂu’mﬁqm 5 susunsn laun 2sdeuLe
(LAURACEAE) 296 1Y@ (EUPHORBIACEA) 2461711
(MYRTACEAE) 214183 (RUBIACEAE) Wag14dne

(FAGACEAE) HA1ANUAU L UULALNUNNLFAYD

nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

o ANEAIWINSBULATNINYINTANERS UNTIMEIRELTRS UATUSH T81dne Jufl 19-20 UNSIAN W.A. 2560

wssauld 1WinAv 3,153 Auselgnuas wag 10550
MSILATHRENLAS AudIRy dmsurialdiidany
nutkdugsan 5 suduunsn baun ngld (Schima
wallichii (DC.) Korth.) f @ LA ® & (Castanopsis
acuminatissima (Blume) A. DC.) W&&n (Epiprinus
siletianus (Baill.) Croig.) wilanua@a (Symplocos
sumuntia Buch.-Ham. ex D. Don) kagwelulan
(Cryptocarya ferea Blume) H ALY U 346.66,
23333, 173.33, 156.66 Wwaz 106.66 AUADLINLAT
gy daurdalifiifuiivindagean 5 Sufuusn
lhun ve1a newies w@dauns (Syzygium antisepticum
(Blume) Men. & L. M. Penry) #3194 (Syzygium clavifiorum
(Roxb.) AM.Cowan & Cowan) uaznagan (Lithocarpus
eucalyptifolia (Hickel et A. Camus) A. Camus) & @ 1
WinAu 13.30, 11.00, 8.42, 4.84 1Lag 4.60 ANS19UAT
FOLENUAS AIUAAU

[

nssauldeuainAtnialudndgy

7

s

(important value index, IVI) Tulfisiu wui1 wliaiug
iAsiAanuddnygean 10 Sufuusn leud neld
nowoy wliauns wadn wilondanda daan
(Ternstroemia wallichiana (Griff) Engl.) 317 u
(Syzygium claviflorum (Roxb.) aM.Cowan & Cowan)
Aega1 eluian wazyulyd (Nageia wallichiana
(C.Presl) Kuntze) fid1411fu 26.85, 21.72, 12.15,
10.27, 9.60, 9.00, 8.55, 7.57, 751 wag 7.07 %
AUAIGU

druluseaulifsu nuviaiugifiandi
PuEFRygean 10 dudv laun neliey Wadn 1Bews
(Neolitsea sp.) @unse (Prismatomeris tetrandra
(Roxb.) K. Schum. subsp. malayana (Ridl.) J. T.
Johanss.) tnanwdu (Olea brachiata (Lour.) Merr.)
n3gdUUN (Euonymus cochinchinensis Pierre)
willenuan@a fauluidn (Calophyllum calaba L)
Gﬁymuaum’la (Gironniera nervosa Planch.) kaguinne

a1 '

(Olea salicifolia Wall. ex G.Don) AAIYINAY 16.22,

Oral presentation

i 23



13.25, 11.92, 10.51, 6.22, 6.18, 6.18, 5.77, 5.03

wag 4.66 % ANNAIHU

| saa 1w

druluseaunanlsl nuvlanusnidanae

q

=0

@ o

AMUdIA Y gegn 10 dudu ldun nelies wadn
Sy (Dracaena conferta Ridl) aunsy Aoumvan
(Andistrocladlus tectorius (Lour) Merr) 111311 (Antidesma
laurfolium Airy Shaw) W gy 113 (Podocarpus nerifolius
D. Don) #319%iu quld way wleanudisn
(Symplocos longifolia H. R. Fletcher) SiA1t11Au
2395, 14.56, 9.88, 9.21, 8.22, 7.84, 7.63, 7.55,
6.71 wag 6.55 % AUAIRU
defarsauawssaldiduaindaded
auddnluliingvosudariiuil wui vhaeen
T wssaldidadiinnudifygean 10 Sudy
wsn laun newes neld wliauas visluiéin negen
Waan Auuwnau (Psydrax nitida (Craib) K.M.Wong)
WAL A Warnaesdu (Memecylon minutiflorum
Miq.) diAwindu 32.17, 21.83, 15.18, 11.55, 11.54,

[ |

9.85, 8.98, 8.68, 8.46 Way 7.28 % MIUAIAU dU

o

Ushagansy wssalindadedauddgyacan

q

o

10 dudiuusn b el wilenUa®a newiey wadn
ulil fen Ladinung Fsoupmne Wiy wazuuash
un (Eurya nitida Korth.) §A1W1AU 31.12, 12.47,
10.55, 10.25, 9.73, 9.40, 9.29, 8.66, 856 kLa g 6.73 %

ANUAIRUY

nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

o ANEAIWINSBULATNINYINTANERS UNTIMEIRELTRS UATUSH T81dne Jufl 19-20 UNSIAN W.A. 2560

Imufinuusnaeonandeiwaziunsy
wuan wssalddulug W unssaldldndaly
(evergreen tree species) fianansanuldlutiAuuds
wastRunsERus %ﬂﬂﬁﬂimg%awsmlﬁﬁaam
nguenaLdulLdenseiliiendn ecotone Fuduuun
Foureszninsdufisiifaulndidesiunazingg
Wasuwlawemssaiivaslusgereaduaeslull
fitufinsossedunuineihliuenanuunnsng

semingdanuiialaenn (Barbour et al., 1987)

2. dnwazlaseairsdiuaznisnszanevasmyld
anwglassadavfui duldiiaiugs
wdpeglurag 11 wes aunsoudsiuiiousenld 3
fuZensen TnsiFeusenduuuiinugsds 30 wns
Souvonrsudideosiunaznszaienieg
aoandesfussnuYes 5359 (2550) imudn A
aeweddousentuvuresAusERu Uiz
20 - 35 LAT WATAIINEIVDUTOULDAILANAINIY
sefunNugevsiuiinty wesalldiauldun wiiu
Aawies 214 waznals Wudu Beusontunans &
Arugesaus 10 F 17 was wesalliisi 1$ud wilon
Ua1@1 nela @a15ines (Anneslea fragrans Wall.)

waztafinung Wudu diSeusenduasdlngign
UnAau 1AME9TENnINe 2 89 9 wng wesaldluguy
Boureall laun aunsy wienlardn wadinung

waznela Wudu (nmd 1)

Oral presentation

Wi 24



nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

m ﬂm‘”?{\‘lLL’TJG]E]E]&JLL@“V]?WEJ’]ﬂSﬂ'IﬂGﬁ UINEIaBURAG ‘LJﬂiIJﬁll FENIN "J‘LW] 19-20 un31AN W.A. 2560

A 1 MsUneausausenLaglasaiaiuRalIful (crown cover and profile diagram) UShiaieanw LTy -

WY QNIRRT IR

mMssnwlassasievesUnldannnisnseais
voaliflng 19y uazndnled auuinduidudiu
AugNA19sEAUDN (DBH Class) W31 N15N58A18V0N
suldiluulduduuuy negative exponential growth
form Fsfeinusnasenwnndoinazionsy 3n1s
Snwilaseasreestimusssuaniiduluegrsund
nanfe swaudulivesliidvundniisiuauuin
disaneiazanunsanawnudulivunalng selulu

2uAnAlA (NN 2)

ann
Ton
00 \I
00
4ai
300
Zon

100

Tree number [individual}

o

<45
20.1-90

so1-1m0 |
=100 |

4.5-10

50.1-40 !

§0.1-70
T0.1-30

DEH Class (cmy

AN 2 N5NSEAEVRIRULIALTUIATULEUHIY

AUENATIUTINYBANTEI-L1TY

dlofiansanemmannvansveslanssaiis
NeviiANUNAINUAILY89 Shannon — Weiner (H’)
Tnefldnedsenuvannmansveanssalliigs (H'= 3.35)
waENUIN LWIlTUY0IANUNAINNAIEVBINTTUNY
Wugeduilessiuaugaiistuusansiiauiielnads
gan (1mdl 3) Inefiseduaugs 1,100 wins den
mwwmﬂmmagﬂﬁqm (H' = 3.56) wuwssauldivianun
52 ¥fin odnalsAniu fiseduaitugs 1,200 wes

INTLHIVUMLLE ANUnaINIiavaInssalianas

MUTIUAINEITEAY 900 LAT INTEAUUIMELA

¥

AMYIAMUTAINTAIEAIER LTBIRINNUNRINET?

Wuiufwuisesnaseninal1fvndanazUnfivien

4

sEAuaT Fanudnusianugldasudiadosusd

°

Puauduan waziundmulndulzduey Jedanali

¥
o

NufiFendadanunainuatsvessiaiugliivign

¢ & 4 ey o & &4 o os
wazn1soansesiuvedlindlugudinisdusdenus
284k (Marod et al., 1999) a1nanwMrUpIAIL
wanvatgiiinduluniagszAuANgs wudl Ay

Va8 TlaNYNUNINDYUTINY NG

Oral presentation

Wi 25



\
. T-FERN,

o ANEAIWINSBULATNINYINTANERS UNTIMEIRELTRS UATUSH T81dne Jufl 19-20 UNSIAN W.A. 2560

S¥AUAUES 1,000 - 1,100 LIRS MnsERUT LA
Fedommaoafu Vetaas and Grytnes (2002);
Bhattarai and Vetaas (2003); Bhattarai et al.

(2004); Rahbek (2005) FNUI ANUNEINTANENI

o

Fanmaznugegluyisszaunalsvesiiui Judu

Ada A o

UInuniinisdeuiivvesdslidinnendeeglusediu

¥ '

a

WunA Ay NUNTEAUge

s S~

1 - —@— Diversity index (H')

Shanon-Weinerindex
ra
|

800 900 1000 1100 1200

Elevation (m)

AW 3 ANUNAINNAIENITINNVBINT T LR

FEAUANINEN USIIUUBATEI-LU15Y

n13nszreveanylsl Woflansunendv
ANAAIEAAY (similarity index, I1S) ¥93U R ULYN
swisiuiiusnueenwdonaziorsy wudi fie
avllanuadgnfeAaut1egs (IS = 64.84 %) lngny
yiaugianmnsausingluisassitui 71 4ia wu
nIEduun neyAn Fnusung uld Aradiuien
(Canthium cochinchinense Pierre ex Pit) @14 R NYU
(Litsea verticillata Hance) a1tdalval (Aclaia
spectabilis Jain & Bennet) Tw U 18 (Balakata
baccata (Roxb.) Esser) &13L@8u (Dipterocarpus
gracilis) wazazuaoula (Rothmannia sootepensis
(Craib) Bremek) 1¥udu

aa

Han139kunnguvenylddiedsiangu

[

(Cluster analysis) a1nA1d9HAUd 1Ay WUI

.

nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

° i v & T ) 1% =
anusoduunuy iy 4 nqu Hsgiuanuadends

[

Ypanssalsl 60 Wasidud ("l 4) fadl

pistance (objective Function)
0.695 1.285 1.875 2.466

- I;\furma:‘ion rema‘inin;(xj ’
100. 01‘30 75,000 50.000

i 4 nsdanyldusnugendenasiungy

MUY IR MY

naun 1 Usenaudienygllia 1 uay 2 wuh
dulng ulianunsanuuaznszaneilantulifu
wde I nees negan dan w@dawas wadn
£ @ ¥ Y a 1 1 &
Pelutdn whla1 uiiu Lzl wagnassdny 1y
AU @NINAUNTAINAIATURN

naud 2 Usenaudienyllif 6 uay 7 wui
wssaliauadiulngaansanulaludrfviaswazin
AULNTEAUAT DA Neld INUBUAINY INUIE
willaanals nszun 37001 weluidn wuaiiun ne
oy uazlay Wudu aninfiuniiainuaindusi
wazdlanuiuunaqu

nauf 3 Ysenoumienyliia 3, 4, 8 uag 9
NUI NISULIAUNA18TLA @1UITONUBALATEING
mlaatudnAuseaua taud neld dewwey wadn

[ 2 =l a al o @

wflawns yuld willoavadq wBeouls danuludn
a150a98 wazaan Ludu an nivundainuaindu
gauay dauiuunagy

nqudl 4 Usenounlenyldd 5 uag 10
wudn wesaliinudulug Toun welsl weywzanutlon

v & v A A 4 o a
wagnela udu anniuidunsiuaudusen §

ANUAIATUSN LazAuTinuTUEs

U

Oral presentation

i 26



\ pi
. T-FERN,

o ANEAIWINSBULATNINYINTANERS UNTIMEIRELTRS UATUSH T81dne Jufl 19-20 UNSIAN W.A. 2560

nyldUndulungun 4 vesgneTuuinA

'
= a o

wrlngidulngjiunguitnuuinadigs Tonmgiii
wazdrulngvdalilulvneugu (temperate zone)
lunquliiedngnldl (Podocarpaceae) viu waylsl
waz weywzymten 1udu denndesiusiesures
5¥5d (2550) Asgearunisdsinguesnssaldion
munNUIINUTTigaasiin I uRaeniied
v oduveens vugian Wy seeBuman aeeiduwm
Faninledlni asugan Janinuiu ielungdludiis
gy JmiInnIgauys wigeen1d Jmiadunys vu

a 1Y =

AIAUNTIY NNAARLTUDDNIRAYLNLD LU ANaN

Y

[ @

WRINLAY LLagUUQL‘U’]QQ%NﬂWﬂIéf LA LUINA

FINIAUATATTITUIY

3. Jadeimuanisusinguasmylil
HansAnwdadeinuanisusinguemlyd
3INN153AIIENN15TRddunyld (ordination
analysis) 2835 CCA wu31 n1sUsInguemyldd
ANULUSHUAuTIdewIngey (mmqa‘uaqﬁuﬁ Wy
aud@nu) (nwdl 5) Tasansassuiglsainnisn
N32a80INsITUAYULUAUT 1 uaz 2 Td0
Eigenvalue i1AU 0.57 waz 0.38 JA1ANNAUNUS
(correlation, ) seinarliauazdadednndenuny
71 1 uay 2 flengsfis 0.984 uaz 0.982 MudAdy uaz

Uadenianuduiusideuinduunui 1 As Augs

v
o a

nTEAudInela wazdunseingludiu lneden
ANUFUNUS P 117U 0.968 wag 0.408 MIUAIAU
druanudunsa-anavesiu datanuduiusidsay

Auknuil 1 leedan r? windu 0.105

nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

SHE

s
4 axshighef g

Frydn el
Aol

¥
ware biueim sarila

A 5 MadnaRuvesmyliURuT e
wilng) auanuduiusvesladowindeu; Augs
InsEAviIvela (Elev), Buvseingluiu (Soil OM),

uaz audunsa — 19wy (Soil_pH)

nsnszatgvengldniudadewindey
wud wyled 4, 5,9 uaz 10 (mmqwmszﬁufmma
# 1,100 - 1,200 A9 ﬁmmé’uﬂ’uﬁ‘ﬁummqwm
szunzia (elevation) Tumaieniu nssasldfiny
Tawn Ladinung neld wiloavarda wynld neties
Auwnau weymgunden wadn yuld wazidouls
Judu denndesiusesures 4a1s waz wefnm
(2546) AnwrANUdURUsTYUINSdIANNYnssaulan
LLax{]ﬁamﬁwaummmﬂ?{sJuLLiJaqmaJmmga
voaiuszing lugneuuiavIineedunuum wuii
finswasunlaswesderufinnunisiudsunlainiy
seuaugdluiiufiednedniou fissduags 850-

1,400 tuns ¥neglungy transition forest zone

Oral presentation

Wi 27



o N o

wuadu 2 deu e deruldauaruluwazyfAuwmn

[ [

sgaudn drudadenanudunsa - d1svesiu
(Soil_pH) 1udladeddglunisimuanisusingues
wlii 1 wae 2 Fadunssalilutifvudvesiuig

o w !

d1fny vy dan wadiauas wadn aludn wiaan
Wiy LgU wagnaesi Wudu Audiulugll
andunsafeudiegs (soil pH Useanas 5.0) vinld
Tomafinssaldininduanasdnandatahldlidon
fodwnaAulalddluauif pH eglurae 6.0 - 7.0
(nandn way @iid, 2552) et Anadunse — ang
vossuIadutadenieidmasienismuauanuvain
YUnUeIFIAUNY (Van der Welle et al., 2003)
ﬂssﬂauﬁ’uﬂﬂwﬂuﬂ%Lamﬁuﬁizé’fummqq 800-900
wins Mnspdutmea lvigaumad uazANLTUAY
ldmungaudanisdusonuguoanssuldUiauin

(&uquis, 2556)

GRLY

asrUsenaunuglidnuivUfuen U
ganITmaninsy wunssadlsienun 57 29 106
ana 148 vila wysaulsiaudiny loud nz1d neifes
w@dauns wadn wilonuands duan nitiu negen
wialudn wazguld Judu n1sfhwlassadiwesdn
Rumumansssresuatuduringudnang
nu31 Uraunglugneuwisniinvgaiunse
Snwilassadravestinusssurfduliegisnd
nanfe dusuralivuiadndiviuuiniiiosns
azannsanaunuduldvunalngseluluouanls

aruvanvdaduualiniugeduauszdy
Anugausiandasnnilelnddsseniu Wefiansan
Adiauedeadswestinutiaesiuil wut §
AnuAdoadedeudngs Inonuvinwusiiaiuise

Usingluvisaesivun 71 viia

ANuduusvINIsUsINgrayldrelady

N v

dawandey laun Anuawinsedudivela Buniedng
Tufu uag Anudunsn -Arsvesiu danuduiug

sen1susingueanssuld wildial1ugeann
sviutmziaenalallitiafeiidmanssnuniansse
nsusinguesnssaldl urainugevesiiuiifina
Tnsnsedonisildsunlasiadouindeulasianiy
anmafienniafiddny Ae gaumngd wagAduly
UssIMA AnasionsauseviuguesivusTIINA
Tnenss Faivlimnuvainsilavesmssaliandiag
lonuiifirnuganniuauissoniungs shlvanusa
Mdvianuauranssuliiuldlunisseyviiada
puszRuALgeveiuild fadu nuianissuniu
sosvuninavesdvisiiduluausssumfuiofa
Nnuywd doudmasionsiuasuuasaningiienne

nieladauandeufininuanisusingueanssaly

=

JCRLER: fmLﬁaLﬁmmﬁg_jzyLﬁa‘ﬁuﬁﬂ’lﬁﬁ%ﬂua&hﬂﬁ’jq
G’Taﬁuﬁ’nﬁuma‘ﬁuvﬂ\lﬂﬂ (forest restoration) TiAw
nduganmialneameiuiiviuuiuigs fidedu
svuuinafiuTruuagianuddasenisliuinig

711958 UUHLNA (ecosystem services) N1TAALADN

a v oA X ~ v & A aa
°U‘L!91W§§mvl,§uL‘WEmﬁWuWu‘iNMENLUWUUGMNﬂ’N?,J

¥ Y}
= udaiy

LANZE LLazé?aﬁfLé’ﬁuuwuﬁQa ASANYIATINYIN LA
annsndndenviafuiiifdanummzaniielfiiy
yinfinlassadredmiulasanisiuniivuigalsd
Wy Aeoliey neld wiiiu a15iney waziadnuna

udu
AnRNIsUUTZNA

VYBUDUNTEAMN NTUGNEIULNIYIA FndUn
wazitusis Aoyginlid ldfudvinugmeu
wisgRinlng Tunisiiudeyaninauiy naenau
Whilnnnguanuinms ddnuimsiufieysng

= = ay v D ] a .
7 1 (Us73uy3) Wamdiigneiuuisyidwilvg

Oral presentation

Wi 28



fgneanuazainuarhislunsiiudeyaluasal

WarveUNTEAN AMEAR SauTe Tusudayanssald
b4 a
LANA1381484

NOIQNIIUUMITIA. 2529, WHUNITIANTITANEIY
wisAulagy w.A. 2530-34. nsuUily],
NFANNI.

AoN3N W130A war oA N Buns. 2552. HLAInen
Unld. amgudans uninedy
LNYATAIEARS, NTIVIN.

53y dudan. 2550. Unveslssnalne. nsu
NYTULYNYIF FR U0 UagNuge,
NFANNA.

ans 3uiin wag neddnd ayuw. 2546,
ANMUFUNUSTTUINFeNNINTsaulen
waztlaseneduiy aunisiUdsunas
MeAugevaiuszmalugneny
UHURRREBUNULN. nATvIU TR
WY AUEIUAIERNS UNINYAE
LNYATAIERS, NTHNNCI.

Funyd Fadn. 2556, Bvdwavasuinsunusans
nszanevesdnunyly aneuuiewn@
walvigy. InendnusUsgaiv,
UAINYDULNYATFANERS.

é’mqmé adn, aansn unsen, a37170 dedui uae
NEEAN VioNdn. KaNTENURBNITUTING
°umwsim‘lﬂmuizé’ummgamnﬁmmﬂu
ULI0AUIUVAN ) QNETULAIYIAI G
JdIauassvdun. MeaTTine Ul Ao
WANENS UANINYBELNYRTANERS,
NFANNI.

Barbour M. G., J. H. Burk and W. D. Pitts. 1987.
Terrestrial Plant Ecology. The

Benjamin Cummings Pub. Comp. Inc.,
California.

Bhattarai, K. R. and O. R. Vetass. 2003. Variation
in plant species richness of different
lifeforms Along a subtropical elevation
gradient in the Himalayas, east Napal.
Global Ecology and Biogeography 12:
327-340.

Bhattarai, K. R., O. R. Vetass and J. A. Grytnes.
2004. Fern species richness along a
Central Himalayan elevational gradient,
Nepal. Journal of Biogeography 31:
389-400.

Kent, M. and Paddy Coker. 1994. Vegetation
Description and Analysis. John Wiley &
Sons Ltd., New York, USA.

Li, B. and J. T. Zhang. 2003. Ecology interaction
of vegetation community on Loess
Plateau. Journal of Agro -
Environment Science 22 (4): 471-473.

Marod, D., U. Kutintara, H. Tanaka and T.
Nakashisuka and C. Yarwudhi. 1999.
Structural dynamic of a natural mixed
deciduous forest in western Thailand.
Vegetation Sci.10: 777-786.

McCune, B. and J.B. Grace. 2002. Analysis of
ecological communitie. MjM Sorftware
Desing, USA.

MjM Design Software Design. 1999. PC-ORD
Multivariate Analysis of Ecological
Data: Version 4 for Windows. Gleneden
Beach, Oregon, USA.

Rahbek, C. 2005. The role of spatial scale and

Oral presentation

i 29



nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

\.T-FERN

T AuzdunndeuuaznsneInsAans anivetdouiing uasUgy sewine udl 19-20 uns1AL W.A. 2560

the perception of large-scale species —
richness Patterns. Ecology Letter 8:
244-239.

Shannon, C. E. and W. Weaver. 1949. The
Mathematical Theory of
Communication. Urbana, University of
lll. Press.

Sorensen, T. 1948. A method of establishing
groups of equal amplitude in plant
sociology based on similarity of species
content. Biol. Skr. 5(4): 1 - 34.

Van der Welle, M. E. W,, P. J. Vermeulen, G. R.
Shaver and F. Berendse. 2003. Factors
determining plant species richness in
Alaskan arctic tundra. Journal of
Vegetation Science 14(5): 711 - 720

Vetass, O. R. and J. A. Grytnes. 2002.
Distribution of vascular plants species
richness and endemic richness along
the Himalayan elevation gradient in
Nepal. Global Ecology and
Biogeography 11: 291-301.

I —
Oral presentation 91 30



mM3tsegdnnsuariiaueraiuivnisiasevisaAdeinainehldusenelng AT 6

O ANEAIINGRNRAENTNEINTAENS UM INeNGENna UATUFH 581319 Uil 19-20 UNSIAN W.A. 2560

= o [

F1891uUN sl dRumIvenlugneuwiNANEY3 JmIaUszatuRTius

9 9

A survey report on Sandalwood (Mansonia gagei J. R. Drumm. ex Prain)

in Kuiburi national park, Prachuap Khiri Khan
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Abstract: Sandalwood (Mansonia gagei J. R. Drumm. Ex Prain), is tree used for royal ceremonies in Thailand, valuable both
ecologically and culturally. A survey was conducted using the point sampling technique, 5 points per cluster, for 187
clusters located throughout the protected area. The clusters are 2.5 kilometers apart from each other. Data from each
sample were used to evaluate the distribution, ecology, structure and role in storing carbon.

The survey found that sandalwood in Kuiburi national park is distributed in the lower dry evergreen forest located at the
eastern side of the park, at an elevation of 148-596 meters above mean sea level. The easterly, westerly and northerly
slope aspect are the ones where sandalwood is mostly found, and this is consistent with the direction of the wind,
which helps seeds dispersal. The uneven-aged structure of the trees shows the potential for future reproduction and
thus the maintenance of this tree species in the forest. The number of trees with a diameter bigger than 4.5 cm are
6,679,140 and cover 32% of the total area. The number of trees with a diameter greater than 50 cm are 268,381 and
12,026 are standing dead trees. The carbon storage is 256,866 tons, and it represents 2.96 % of the total carbon stored

in trees in the park.

Keywords: Sandalwood, Kuiburi, Carbon
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Biomass and Value of Carbon Sequestration of Mangrove Forest Restoration at

Don Sak District, Surat Thani Province
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ABSTRACT: The study on biomass and value of carbon sequestration in mangrove forest restoration at Don
Sak district, Surat Thani province aimed to realize the biomass productivity of mangrove forest restoration
after the deforestation for shrimp farming and.to estimate a value of the carbon stock, which is one of
ecosystem services from forests. Three plots of 15x15 meters were sampling in 14 age classes, totally 42
plots. The diameter and height of all planted trees were measured. Then, the biomass and value of carbon

sequestration were calculated with plantation area analyzed by GIS software. The results showed that the
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mangrove forest restoration in Don Sak national forest reserve covered 8,250.63 rai with a total biomass of

287,577.89 t or 2.34 t/rai/year after forest restoration for 19 years ago and a total carbon of 148,990.17 tC or

1.21 tC/rai/year. It meant that this mangrove forest can absorb CO, 546,346.95 tCO, or 4.45 tCO,/rai/year

equally to a carbon value of 7.06 million US dollar or 253.13 million baht on 25 November 2559. Therefore,

mangrove forest restoration can provide the ecological services by values of carbon in conjunction with other

benefits from the increasing of mangrove forest areas.

Keywords: biomass, carbon storage, value, mangrove forest, forest restoration
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1. WuNAnw

HunUieausnenaudn Jminginugs

¥ '

519 Lﬁuﬁuﬁmeﬂwamuummaa&jmEfl,éfmi@LLaSUEN
anndnauminensuineaui 14 Jamingsnugssnd

a d'

AsaUARNItLN 14,000 15 Feluafingnunsnifieriuis

U q

¥ '
A a

U w.a. 2500 nsulnlsvinnnsBanuiiundeiisinisynsn
DYNRANY VLAY LLazﬁWﬂ”ﬁUQﬂﬂﬁy\Iuvj AT IEAILN
Urvretauuinasinensudniduiudimeauyuin
Tugy wegosiluwdandndefupuiiiniuainnisr
WAL suaumeﬁuﬁ&u’aa&guuumuﬁﬁma 4927 IV %39

Am UTM 9 567402 -577403 Agiuoen way
1022765-1029769 wile

I3 v

2. msnudeya

2.1 5UuUUeIN15UUaed1539610819
Wuni199194Ua3d1593uuuduuuunyadugd
(proportional stratified sampling) @ un 15wt
nlinudnuuzdesde a1gvasliilundazuuasian lny
M Indamndueny 91U 14 Fueny Tuengay 3
wUae Yun 15x15 AT (930 42 wlasddegs)

3 v a @ v v 1

2.2 Wudayanmsiiule nsiiudeyalduniu
AudnaldLazANgeuestlinviinisugn taed1siain
adurugudnatiiesen (DBH) nstlvedlnanieay

o

FaNTEAU 20 WwURMUATIUTEADIIN AEmMUIALEUNY

Audnae uaginAiugevianan (total height) faeld
T9A11189 (measuring pole) lunsdliunnuiaiadu

HUAUEINALATAINGUENNNUN

3. Anszidoya

31 Aruamvuiafufiuuasugnld
Tsunsusnunissuiseeslng uardeyaainani i
n¥nensUIvetaud 14 Smingsiug$snd lunis
ﬁnmmmmmmﬁuﬁLLiJqumwias%”’umq

3.2 YSuaunadinimaruinmiuTum
wiathnnldduiugudnarwazanuadunisiuiu
MEANNNTNIATINN 79 Table 1 uag 2

A15199 1 Biomass equations of Rhizophora

mucronata)
Biomass Equation R?
Leaf WL = 0.0035(DBH?H)%-374 0.802
Branch Wb = 0.0017(DBH?H)* 1834 0.827
Truck Wt = 0.006(DBH?H)°8%%6 0.987
Root Wr = 0.0014(DBH?H)!-203 0.889

MU @518ns war 9ESe0 (2554)

mi']\iﬁ 2 Biomass equations of Ceriops tagal

Biomass Equation R2

Leaf WL = 0.01728(DBH?H)0->12> 0.9462
Branch Wb = 0.0617(DBH2H)°-716t 0.9617
Truck Wt = 0.356(DBH?H)°-7067 0.8773
Root WL = 0.1309(DBH?H)%-¢82! 0.9440

uN: 8535504 wazAne (2550)

3.3 N1SANAUAISUBUAUINDINGAS
89 IPCC (2006)
USUIUAISUBY = UIATINN X 0.47
3.4 YAA1AITUDN AUINVIYAAINISAN

uasuaulaeldsiminainains1e9Iuni1s oY
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ANSUBUTIEAUATDIANITUSMITIANISATLTBUNTEN
(2559) TneidenldsnsnisuaniUdsuainaainaisuau
aaaiasta lawn maia California Climate Action
Registry 51A130918A15U8 a1 Jufl 25 ngAINIe U

W.A. 2559 MU 12.96 imTegansgioiu
arfveulavenled Inefasnsuaniddsuiiuns
AraUseing o Judl 25 ngAdInieu w.A. 2559 §n9
waniUdeu 1 wilsyanizeuiniiailagiade 358547

UM (FUIANSHIUSEWANg, 2559)
NawazIsaing

1. wweiuiuUasign
PWIANUNTTIINTIATIERETUTUNTH
arun1ssuisseglnaiauianuiinsgarvegialy

aanaluldaztuegueInIsUgn WewnvgHanu

v
N

158aRuNuRRLana19ulukiasd Tnensyateunn

-}

flanlugasiailony 12-14 T dsuandluTable 3 Tnod

fuulasUgnTIunvansd 8,250.63 13

2. w3 m
Wurugudnatanfienssin 20
wudwasvesliilnanislulngeglugae 2.98-11.79
lwuAlAT uazANgIREluTIa 1.98-15.96 Lums Yozl
LUswnsvunanulneglugi 4.39-6.04 luhiluns

WaYI9ANEIN 1.67-2.42 AT USUIUUIATINN

= '

waslukmazduaigdanuwanaA9i ukardwu lUun

]
v

FeUUAINNY WAtweNy 16 U fUszuiaiuiadinnin

2
v o

A1a9 1esannnisugniunlugany Sununisugnlu
vsituinlndiuneia lnadenldlunisugniluldivss
a @ a

L9 Falrnanandnladlnanie wardnwausAudunu

a a & v = 1 o
NINYALLDYAULAUNTULANUDY slNlllLWlﬂ%allﬂUﬂ’]ﬁ

[ a

wulnvedldivnvioau Ineinndani1suanuliadiniw

Wiy 2.34 susslssed awnlauanslu Table 3
uag Figure 1 @9lnatAssAuTedns (2536) ANUII
Ysuauaadinnsinveslilnanidlulugieny 7-8 ¥

WU 32.41 fusials %38 4.05-4.63 Ausslinel way

P

idewiguiuanatinwluiure s olaunusssusa
Aflauanysallulwnanudmunaszuos nui
Usuauunatiniwdu 119.76 sudeatanwns (G15al,
2553) 38 18.42 funols LLﬂmﬂﬁLﬁu’j’lmiﬂqﬂﬁwj
AENAINTVIUIAITANILEINTATUNTHARUVBND
I gnﬂ’jwﬂﬁﬁmﬂaLﬁaLLangﬂﬂ’lﬁmq 8 Ui
1 TngUSunaanadinmsiuvesiuiivnanuusn

naudnilAl 287,577.89 fu

3. ashnuAsuau

Ysuanisiniuaisveuluguvesuia
%amwﬁﬁwmuﬁumu 1.21 diurolised Tnofuiinis
UQﬂﬂwﬂgwmmmsamﬂﬁuaumLﬁu‘[,ugmwwaa
WaTInmMEs 148,990.17 fuariusu luvaeiiiensal
(2553) @nwinisiniiuatsueuluUisssuviAvesiun
anudiamaszues nuitusunanisueuluginin
usdndutosay 47.72 vashwinusis fUSunanisin

I3 s (Y o s ! s &
LNUANTUBULNINY 57.85 AUAITUDUABLENLAT 1170

=] '

8.9 Aiumsuausiels Fapeniniuiiiivgnvesyive
wunoudniieny 8 Juuly TnsuSuranisiniiv
AsveusslsiuwIlinuNTun N g LT wEUAE U

USunauanadinn sauansly Figure 1 wag Table 4

4. yaAMsinnuasuau
N15UsE I uYaAIAITUBUIINAAIA
Arsuousedunni Jaudunistevisluguuuuees

umnarsueulaesnled nuitnunuuasdgnits 14
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Fueng Tuan 19 YamnmsiuyUingiauniendenis

us Ianuanansalunisgadunisueulasenledla

543,577.73 suasvsulnoonled ladsdeiai

pd

Wiyl 4.45 duaisueulaeanludnelsael Andu
UAA 7.06 AMUUIHYANITELNTNT Y38 253.13 AU

U fakandb Table 4

4.00
3.00
2.00 —
1.00 , ,
;l N/
000 L=

2 4 5 8 10 11 12 13 14 15 16 17 18 19

Age (yr)
MAI biomass (t/rai/yr) e = MAI Carbon (t/rai/yr)

m‘wﬁ 1 Biomass and carbon stock in Don Sak

mangrove forest restoration

GEL

ﬁyuﬁamuﬂwLauﬂaué’ﬂﬁmsﬂqﬂﬂyuﬂdﬂuﬁuﬁ
593 8,250.63 13 USU1auuatInInsIu 287,577.89 fu
USunaunadiniwade fian 2.34 suselsaed Usunw
AISUDUTIN 148,990.17 dua1suou USu1uAISUDY
wasda 1.21 fuselsned Anduasueulaoanlesls
14 546,346.95 dunrsuaulanvanten vSeo 4.45 fu
arsuaulneanludselidel Anduyarinsueu w
Judi 25 natau w.a. 2559 1y 7.06 d1uneaans
AnsFaIISNT %39 253.13 A1UUM
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5197 3 Average diameter (D), average height (H), area (A), average biomass (W) and total biomass (Wt) in

Don Sak mangrove forest restoration

Age (yr) D (cm) H (m) A (rai) W (t/rai) Wt (t)
2 298 1.98 82.41 0.80 65.53
4 3.16 292 239.09 1.26 301.91
5 5.35 4.94 106.74 10.21 1,090.19
8 4.53 6.95 160.67 27.07 4,349.45
10 7.55 10.38 215.02 35.63 7,660.59
11 7.42 11.55 463.10 30.97 14,341.62
12 8.59 12.19 1,017.48 38.92 39,597.95
13 7.18 10.98 1,658.94 29.70 49,268.17
14 7.04 13.84 2,162.23 40.83 88,292.28
15 7.73 11.35 452.94 27.44 12,426.94
16 5.30 10.29 533.13 19.64 10,470.70
4.39% 1.67*
17 9.73 15.93 663.63 48.52 32,196.32
6.04* 2.42*%
18 9.10 14.64 350.82 56.79 19,922.03
19 11.79 15.96 144.41 52.59 75,94.21
Total 8,250.63 287,577.89
Average 2.34(t/rai/yr)

* Ceriops tagal

a5l 4 Average carbon (Ca), total carbon (Ct), average CO, (CO,a), total CO, (CO,t) and value (V) of carbon

sequestration in in Don Sak mangrove forest restoration

Age (yr) Ca (tC/rai) Ct (tO CO,a (tCO/rai) CO,t(CO,) !
%) (®)
2 0.41 33.95 1.51 124.49 440.32 15,787.59
4 0.65 156.41 2.40 573.57 2,028.69 72,7137.95
5 5.29 564.81 19.40 2,071.16 7,325.60 262,657.17
8 14.03 2,253.39 51.43 8,263.19 107,173.60 3,842,677.10
10 18.46 3,968.85 67.68 14,553.76 188,762.31 6,768,015.97
11 16.04 7,430.20 58.83 27,246.54 353,387.59 12,670,606.13
12 20.16 20,515.16 73.93 75,229.08 975,721.17 34,984,189.72
13 15.39 25,525.16 56.42 93,600.78 1,214,002.09 43,527,680.85
14 21.16 45,743.02 T77.57 167,739.66 2,175,583.33 78,004,887.67
15 14.21 6,438.23 52.12 23,608.99 306,208.58 10,979,016.60

e ——
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A15197 4 (sid)

Age (yr) Ca (tC/rai) Ct (tO CO,a (tCO/rai) CO,t(CO,) !
%) (®)
16 10.18 5,424.73 37.31 19,892.47 258,005.34 9,250,704.14
17 25.14 16,680.47 92.16 61,167.29 793,339.78 28,444,959.81
18 29.42 10,321.33 107.88 37,848.31 490,892.62 17,600,807.55
19 27.25 3,934.46 99.90 14,427.66 187,126.70 6,709,371.69
Total 148,990.17 546,346.95 7,059,997.71 253,134,099.92
Average 1.21 (tC/raifyr) 4.45 (tCOy/rai/ur)
fnAnssuUsznA 2559. UvETiN:

https://www.bot.or.th/thai/statistics/financ

mATeildsunueanyunsifeaniasnis ialmarkets/exchangerate/_layouts/applicat
Jaudinfner a1v13v1n15ldfinunaznisdnnis ion/exchangerate/exchangerate.aspx, 25
NiNeInTsITUYIRe19FIdu(n1AfiAY) NAINEU 2559.
UATINEIFNYATAENT Uaynd negeavt wag andag wiadng. 2550.
yovouamanndfamuming UL wdiunazIuIwInen, u. 1-15. Tu
14 (neudn q31wgssnil) faduayuinieaiiouas amdag wiadng. Juiwuine) ﬁugmmiﬂqﬂ
LiwuﬁwmumiLﬁULLazﬁmiwﬁaga . gnusagIunIsRum, ngamne.

391504 fiwa. 2553, asiniuafuauvaslveau
L@NE1591999 USLIUNUNFIIUTINUNATZUDY. 11TESNNT

IansUnlal a(7): 33-47.

NYIINTAL GULIA, WS AUNTNY Uazan1Iad Wil anrdanminensinetaud 14 (aeudn qaiuns
0. 2558, msUsziuyariA1UBUTIAN 51, 2559. Rauvasugniuytrneiau I
wuTulfiguduvasdryuvuuing Swin W.A. 2541 - 2549 wadawy. annidiamn
Fondl. 15E5IUAENS 34: 29-38. ninensimeiauil 14 (aoudn a51ugs

Foans msznadsnided. 2536, nssdulavad 51, nTMENEINTImEIaUALoEls
wusldUhweiauunsaiia Tuviesii sunoas NIEMTNINGNTETTUAUALAIINEDY, 7
gu Jwminszues. InerlinusUSyyiln, 31495571,

UATINYIRNATANERNT, 451895 YuzrTIu wa Jedsen Thand. 2554. U
suAsuisUsEmAlne. 2559, Sasuanasy ygau drneuaznssald. nsuavey
RuasiAnsUszmd. Uszsiud 25 N AINIEU W@ dndUn uaziugiy, nsamne.
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DIANISUIMTIANITADLTOUNSEAN. 2559. Aan
AISUBUTIEHUAY (24-28 AanAs 2559).
R Tas
http://carbonmarket.tgo.or.th/index.php#
weekly, 25 WgAINIgU 2559.

953550 w5l adn dnwsui waz anndad was
N, 2550. miﬁuw‘,ﬂﬂmmauuuﬁuﬁmﬁ:ﬁ
F19UsUE NN FIRTA
UASAISIINIY, U. 95-103. [1/ HauIqe
N3UsEYIVINTTEUUTIAUIUAULMIYF
UNMBLAL: INFIULATHFAD WoLHEIURIYUYY
Weile. NIUNSWENTIIaLaT e
ATENTNNTNEINTFITUVIRUAZAILINGOY,
NTUNNI.

Intergovernmental Panel on Climate Change
(IPCC). 2006. IPCC Guidelines for
National Greenhouse Gas Inventories.
International Panel on Climate Change.

IGES, Japan.

]
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mi‘dizLﬁugaﬁhn'liu'%n'lﬁ‘vmmwadszuuﬁL’Jﬂ‘t'J'lLuzyﬁ]wssml,ﬁamsmwmﬁgﬂu
WUNFUUILIAIE T Inuns
Evaluating Provisioning Ecosystem Service Value of Mixed Deciduous Forest for Upland

Agriculture at Mae Kam Mee Watershed, Phrae Province

fian Tosnindt Fuaan Alsaunsud’ Sudiassa Ay’ suins duddszgassas
25504 sleannz® uaz uvaulne enwuen?

LMY LATEEAIENS NnTIvedoudliuns-wdunseiiesh Jaminuns

ZggAgnnunsUlal anivendoulldins-adunseiiosh Janiaung
sgamivimalulagdinin unTine duulliung-lndunseiiosh Jauiauns

*Corresponding-author: Email: teeka@phrae.mju.ac.th, teeka_y@hotmail.com

UNANED: ‘ﬁuﬁajuﬁwLszﬁnﬁiué’wi’mLL‘Wi’Lﬂué’uﬁwﬁﬁﬁﬁgmamﬁwu Tnedlituiussuna 282,732.05 19 daulweil
Snvamdunuganssa nunswisuwlamisldussloviiinudust 2545 Duduaniisdagiu anvnuganssa
vsdunanedulstnlnadednd uavaiuenmns GﬁQﬂﬂsmaﬁaﬁuﬁLWWzﬂgﬂLﬁwﬁu \losnuandnniansinuas
anasnmsasunlawenmzlaniou uardmwaduiosilvsruuinavesiiudsundadly dudy vlfAnaana
au‘[,aﬁﬁﬂmlﬁmﬁumsﬂisLﬁu;ﬂaﬂ'wﬂWi‘U%mﬁmamwaﬁzwﬁnﬂihLUaﬁmmlﬁamsmwmﬁqﬂuﬁuﬁejuﬁmaj
il fandouns indostielunmsiinnzsilaglisiaparnfuedosfielunisussidiuyadivesuinamninsiresssuy
Tnatuganssa lulssdiumsussifiugasuiadu 4 Ussidu loun ffwhnsinensiigs simemnslufiu (was
Unuganssas wladin uwlasiminadednd wavuuaseransn) nsldi LLazﬁﬂ,imﬂmw‘hmimwmﬁuﬁqq
WU YAAITINYBINITUINITNAT maasswﬁnﬂﬂwLuzyamiml,ﬁamiLﬂwmﬁqﬂuﬁuﬁduﬁmﬁﬁwﬁ 15,085.13

! N

duu /Al (437.5 Suneaaniansy) Anyaradesels 69,794.99 un/ls (323.88 Avaanianss/ienang) Tsyae

° 4

n13U3NIIMIeRsananszuuilig deududunedinauduegresyusy wenszduliiinniseysny

v '
N a

NINYINTFITUYIA WAZEANIIVYIENTTY ﬂ?ﬂWU‘l’]ﬂ’]Lﬁaﬂ’ﬁLﬂ‘U(ﬂi

%
a1 o 1o

ey MsusnssruLing, funsatfuayu, fuiiquiulend

Abstract: Mae Kam Mee watershed is a subbasin of Yom river about area 282,732.05 rai. Since 2002, land
use of Mae Kam Mee water have changed from Mixed Deciduous Forest to maize and rubber plantation
which affected on their ecosystem services as well because effect of climate change on crop production.
Therefore, it interested in the evaluating provisioning ecosystem service value of mixed deciduous forest
for upland agriculture in Mae Kam Mee watershed at Phrae province. Methodology was a price market
evaluation of provisioning ecosystem services of mixed deciduous forest that separated 4 subjects such as
upland agriculture area, soil fertility (mixed deciduous forest plot, rice plot, maize plot, rubber plot) water

using, and upland agriculture profit. As the result, provisioning ecosystem services of mixed deciduous
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forest for upland agriculture at Mae Kam Mee watershed was 15,085.13 million THB (437.5 million USD)

that average 69,794.99 THB/rai (323.88 USD/ha). The provisioning services value obtains from ecosystem

which is important of well-being in community. It will encourage to natural resource conservation and

deforestation.

Keywords: ecosystem services, provision service, Mae Kam Mee watershed

Ui

sguulinaUnld JosAuseneu 2 dau As dau
TAseadns (structure) uavduuinis (services) W 2
drudenleaiusensiaumuntd (function &4
Auuaziu lnen15usn15vesse UL (Ecosystem
services) WU 4T u 4Uszian (Millennium
Ecosystem Assessment, 2005) oA 1) A15U51S
1AM 34 (provisioning services) lALA 819413 eRP
wazdomads WWudu 2) msusnstaenisyntifives
syuuilian (regulating services) lauA o1n# Y
n1sAuAulsA @z:um‘wﬁw Wudy 3) n1susnsnig
Tausssu (cultural services) laun n1sinHpUREDY
Ta qunionm vieadien auameInla-Sadann
Judu 4) nsusnisdmiunisaivayuszuuiie
(supporting services) Lok N15YWILUTINDINIS
AUNAINTATENI9TIN N LT udy Fan1susziiiv
Uselewifiinainnisuinisinense (provisioning
services) shlvinsudisyarnsiudsuuUasessyuy
i (C. Fezzi et al, 2011) d1dln1siasundasly
aunzlaniou (climate change) dvdsiivanlafie
ﬂ’ﬁﬂigLﬁuuﬂaﬁi’]ﬁlﬂiﬂj‘lﬁE]ﬂ’]iﬁ’mmﬂ’liU%ﬂ’lii%UU
4 17 A (values of non-marketed ecosystem
services) (Bo Jellsmark Thorsen et al,, 2014) Tudn
favdls W lugnsuuupmsfiansandaaulaly
n3¥ani1sszuLanaeg1edaiu (R, de Groot et al.,

2012)

N v v ' o W

fufiguiuaid Janiaunsidusuihnddyues

o
¥

withen Tnediuiiussana 282,732.05 19 drulng
Wudnuganssa o {‘Ja]a;ﬂ’uwuﬂ’]imf?iaul,mmmﬂ%
UsglemifiduannUnuganssa visdunaeduls
FlNeAsIERS LaTaILE1INIT) FensueneiuR
waﬂgmﬁuﬁu \osannandnnienisinunsanas
nnsasuLlameinnelaniou (C. Fezzi et al.,
2014) wazdanaduiiosirldszuuinavesia
Wasuwlasly (waylney wag suINg, 2558) Fan3
WasuwUawesusnisssuudnedisssulasunil
da‘LﬁLﬁmmsmmamaﬁLﬁmﬁuiumﬁzwﬁnﬂé’m
5u6]f51"38 (C.A. Horrocks et al,, 2014) 9173014A59¢
fnmssunsuuazinnisuanivdsuBeus tielvidnis
nszviinlunuAvesdsifogdiuyuuu e liAnns

Famisimunzan (YA Boafo et al, 2016) 1nlUg

I
a =

A158ANTSVINENUNYINAUVBIINUULFRBITY (KA.
Brown et al,, 2013) 91u3dedudIsauladnyn

Ngaiu N15UsIuYARINITUINITNNATIVOITEUY

a

Tnad vy anssasvensinuasngsluiung il

o =

Al Sandauns edesnisliiiiunuaAivenis
UINSY0eTEUUInANATUALUNTTININSINYATHIE
YoeyuYY wagmMInsevinvesytilunmsannisyn

snUnluNunguUsiAng
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1. goudidnun

fufiquinusidiinseungy 850119 8. 1ups
1o o.sloauns 9.ums vavun 8 f1va LA Aeuuy
(m.98159 9. 11lnu 8.5890719) MEUNATY (9.5890219
a.9j9e3 0. foudu 0.509n719) awans (msminsssu
f.LaIAE 9.uueeele, A E 9.15849)

¥

<
2. N5INUYdYA

U

a a

Tieyanisginnssnunidoidaiuiiie
ﬂ’@umajuﬁwLLajﬁwﬁLngimmi (5UINT kazAMY,
2558) wavdayauguniiannnisduntvalinunsns
ngudegisldannnisduiiegnsainyszainii 3
gune lnenisivunvuiafegradiolildiunui
aﬂmﬂiﬂiﬁ%’ajﬂa‘ﬁlLﬁﬂ?ﬁU‘UiS‘lﬂﬂﬂéj TnumInuAnIg
Lﬁuéf’aa&mmugmmmLm%LLawa%Lmu (Krejcie and
Morgan, 1970) 81984lay Rg1nsaluazdusiul,

2554 AUINANGATHT]
_ HNp(1—p)
[T T e p—

AU

n = PIANAUAIBE

N = JUIAUDIUTEUINT

e = sEAUANLAMALAGDUYBINSGUTIBENIT
gausula
# = mlaauansal df Wiy 1 wazseiuauidoriu
95% (x¥*=3.841)
» = dndruvesdnuasfiaulalulsyng (s = 0.5)
Us391n391u7u 11,016 A Wemuauudinuin
yunvasiiegafldlunsinwasisiuulssanu
371 #10819 Taeld38nsdudiedanuuntsdy
(Stratified Random Sampling) & 4 Hidediviun
Uszmnsitmunaduinuasns wagldnisgusiaegng

WUURE19918 (simple random sampling)

nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

T AgAINABNRAENSNEINSANERS NInedEuTing uATUSN YNNG Tudl 19-20 UNSIAN W.A. 2560

3. N15ATITIToYA

U

a a

nM15UsEIEUNISUIN1TN19R 99895 UL AN
WY INTIULNBNSINYAsAgIluNuNguusdand
13001 5 Useiau lnesandildlunrasusesifudu

P

nsfisusiatnaInlaannsduntvaiinunsnsly
fuiiguiuddluggmaimedgn 2557/58 ldud

1) msUsziiuyaniiauinnisineasiigs (um)
AIELNNT
YARTIAUIINISAYATGS = 5IMITAUIINITINAT X
ST ATV VI (1)
(s1@7iRL 50,000 Un/lg, ﬁuﬁmwsﬁqﬂmjuﬁ%m
il 216,134.84 19)

2) nsuseiliuyadisinemisiudy (um) aAn
nauanvAvesiuildainnisiisgiluuuag
inwasiigs 1w Yuuganssa 1 d1lnadednd
WAZEIINITT WAITUURNIEEI9RIMITNEN Tawn
Tulnstau (N) vieavie3a (P) Inunaidon (K) finulu
wUasudazUszinn laed1989n15uUasgnsann
Funmil (2558) Feain1sidey meg/100 ¢ iy
ppm = meqg x (atomic weight/valency) x 10
\ieaa1n 1 ppm = 1 merke ety Foaddeu
meqy/100 g liilu me/kg udathunmuinyan 69
aun"g
Yan151901m15UAU = [(Nx31A1)+(Px31A1)+
(KxSI] X TR e )
(s1eJegns 15-15-15 835 uw/50 nn.)

3) n1sUszfiuyadinasldds (uan) Aaann
Usianiviivesguiuddiiiinde wasAndndau

JouazvoINufiguionIsinensNAnyIINHUN

v '
o =

wanue ielilausuinnisldiilndidssiuaany
1Huase feaunns

yarmslih = Vswanhmnade x $osazvesiuil
X FIOVIIVII Y oo 3)
(srtomeiluggudsluiuiigumiusiei 30 v/

1 au.a.)
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4) msﬂimﬁugafiwaqmsmwsﬁuﬁga (um)
Anandisudnitvianisugnluiiul 1dun 412 $12lna
Heedn’ wazenams1 feEunns
YaRYaINITNYmTIUTGY = flsvesivusazyia x
UGNV ITIUTALTA e (4)
(iannsdunwalinensnstul 2557/58
417 6.38 l3/a150uU wawdn 764 nn./ls 51@1 5.77
u/nn. sy 2,290.04 v/ls eldl 4,408.28 u./l3
mls 2,118.24 u./ls
Snlwadesdns 11.77 13/%30u nandn 1,306
nn./ls 59e1 6.17 u/nn. duvu 8,058.02 u/ls Talel
4,408.28 u./l5 finls 3,427.63 v./l5
gramrmeny 10 Tould 19.5 13/e%15eu nandnens
fiow 7,355 nn./bs/A 51A1 29.1 u/nn. Aumu
42,528.48 U/15 31919 214,030.5 u./l5 Mls
171,502 v./15)

5) ¥aA159UY8IN15UIATITULINAULUYI
msmﬁamsmwmﬁga (um) tnardunissauyac
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Yan15Iu9anIsU3NssryvinAY Uy anssaiie
MISAYNTAGI = (1) + (2) + (3) + @ (5)
LLa%LLUaﬁL‘fJu;Jﬂaﬁ’]Laa‘lEJGi%]If%ENﬂ’]iU%ﬂ’]ﬁ%UUﬁL’M

Unugyanssanitomsinunsiigs (um/ls)
HauazIsel

nmainuasiigdlufiufiguiused Smiaung dou
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IHangiuiisuguiifdisadssniu Snsdgn
grannaluiiuiinouvesquinuiddfidae unasin
dmduiiuiviinsinens aau’m@'mﬁﬂﬁmulﬂwé’ﬂ
warfiundairdug @dulunaimnizugn Wi 1191n
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ﬂﬁfﬁ’mﬂ'1sq’uﬁwmﬂizﬂaUﬂﬁa%msmmﬂ?iauLLan
nsldfiAulun sz Ugnueanemsnsluiluiguni
waléndl RausiUwe. 2545-2557 sauszeziaan 12 1
Tagldn1suUanIng1en19eINIALaEN1TIATIEY
TeyaldszuvansauwmaniatanslunisAneinis
Wasuudasguuuumsldfaunianisinens nui
Tuliwa. 2545 (nwidl 1) wasvesnwasnsldnszane
ﬁﬂuﬁuﬁﬂwLU@QWismiudmﬁw%u 1, 2 hay 3 199
fuiguiudiluneuuuwagmeunans IWdsudy
wasdrlnadesdng uazenemns uagldveneiiud

v & a

wgdandnlnadesdndiuunndululn.g. 2557

v v '
I o o

(il 2) dauduiiguinfu 4-5 1¥inadeussuy
MsinwasanuuUdmdunisineasuuududuiy
Fathu Tudhesvozina 12 Pikunvesguiusidng
NUIN g‘dLLUUmﬂ%’ﬁaumﬂmimwmﬁmi
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Wasuwawnitga fe Yadesuiasugha Liesan
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D » a 5 gl 1"
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A 2 msldusglesunauluguinuiensl Y 2557

A15UTZLEUNISUS NS SIveIseuutaaU
Weyanssaiton sinunsigsluiunganiusiend

N304 5 Useeiu Tewn

1) MsUszliugarfinuyinnsinensigs (um)
FAAAuIhnsinensigedulng duifuilidlaue
Toudedeuilonuluvyinseqd vilvisiandeeh

v
a =

Winduyszaa 50,000 vn/ls Nungan@nwianie

¥ '
= I

uUuganssa (129,229.99 19) 412 (27,360.94
19) $1lnadsadns (56,005.90 19) naveranis
(3,538.01 13) 52usheviun 216,134.84 15 Feii yae

ﬁﬁuﬁwmsmwmﬁquﬂﬁu 10,806,742,000 U

2) nsusziliugadsinemisiuay (um) aAn
Inauautivesduildainnisiinneiluuias
inwnsiigs loun

2.1 Uugyanssae N 0.22 % P 1.67 ppm K
168.67 ppm 51921915 MAUUNUYINTTN 296.71
U/Mg yjaﬁwmammﬂuﬁu 38,343,830.33 UV

22417 N0.08% P 2.16 ppm K 78.33 ppm
WaA15Me I stuANLUaI 138.87 U/Mg yadl
5w NsluAY 3,799,613.74 UM

2.3 F1ilnaidosdnd N 0.09 % P 0.67 ppm K
42.33 ppm 1aA151981stufY 76.82 U/Mg 1am1

5@ WNSIUAY 4,302,373.24 UM

nsUsyrdnnsuaztauenanivINsasetienuideinineUilivsendlng A ¢

 AlEAMIATRNLAENINEINTAENS UM INeFeding wATUTH 5811319 TUN 19-20 UnT1AN W.A. 2560

2.4 97191191 N 0.08 % P 0.83 ppm K 93.33
ppm 1aA15I9mMTIuAY 161.70 U/Mg Yar1519

D1SIAY 572,096.22 UM

a

ALY YaA15I19095798 1M T tuAUYR I UTg

47,017,913.53 um

3) nsusziliuyadinisldun (um) @nann

o a a

Ui vinvesquinudAmiiagy 147.15 au au.al/

' '
= =

U harAndnd@iuvesiuNguion1sinunslnsosas

Y

v
o a o

76.45 vositudiquiusliilfamun (282,732.05 19)

ylslausunanhdldluiufias 112.49 & av.au/A

Y
WaZ31ATVILUT 30 U/aU.A. fadu Yar1n1sldin
3,374,669,589.74 U
: & o

4) MsUsEIUYaA1Y2INSINEATNUNES (Un)

v
£% v

ﬁmmﬂfﬁ"}lwé’aﬁﬂmunuuamaqﬁwﬁﬂﬁﬁwmiﬂgﬂ
sluﬁyuﬁgjn TduA 41 2,118.24 u./ls d1lneiaesdns
3,427.63 U./l9 wage1annsn 171,502 v./ls vinns
aufsiufiinunsvesudazein fadu yad1veq
n9inuAsiLTigs 856,700,331.58 UM

Fardu YAAIIINVDINITUTAIINIATY
(provisioning services) 99435z UUTNAUILUYINT IO
diensinumsiigiluiuiiduiuaidi 1508513 d1u
/A (4375 Eunoaanianss) fuyariedesiols
293N15U3NsELUTnATLUYINSSAUiENSINYA S
figaviniu 69,794.99 v1n/ls (323.88 meaandansy /
L@nAN3) %"’nmﬁﬂ33Lﬁugaﬂ"m%mwmﬁzuuﬁnﬂﬁ

v a

wihanuidiyas 125 duneaansansy Aaduses

o«

a

av 80 maq:gaﬂ"]ﬁ'Lﬁmﬁulﬁmmﬂmsmmsmqma
9358 UUUNA (Pant, KP. et al. 2012) n1swee1u
WA fimunzaulunisussfiuuinisvesszuuiog
999 H.R. Stallman (2011) WU A1IAISAURUSVD
aulfidlgnisaneisay (pollination) N1sAIuANdn]
JUNIU (pest control) IANumagay inszliyas

N15U3N13YeesEULIAge sedanfe NSyl
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@019 (water purification) n13tasAudIv (flood

control) ¥inlvanunsalaluniswauinisuseiula

v ]

gndesusiugdulusuanld Frunisdsuntasmnis
Minvdmaliszuuinavasuudadlutu denades
AU9IUBY M. Alamgir et al. (2016) wazlusuves
S. Lautenbach et al. (2011) fifinanisudnisdnunis
#alirazenn (water purification) n3dleafutin
71 (flood control) hagnandn (food production)
drumstszdumsldusylenianiiels (raw wood
production) AfianudrAglunisiiuyssidiuyan
ALt uLfgInunulueIuns K. Grunewald et al.

(2016)

A19199 1 N15UI2EIUNITUTNITN N TIVOITEUU

' v
a1 °

Tnadugyanssasvenisinuasngsluiunguuu

q

19

N

3. miﬂsmﬁugammﬂ“ffﬁw 3,374,669,589.74
Vsinahwihiade 147.15 & aua /A
Anituitguiudosas 76.45 vositui
W

faify Yssnanhifliluituilas 112.09
aun/A

IRV 30 U/aU.Y.

4) NM13Us2IUYAAIYaINTINENAS 856,700,331.58
ﬁuﬁqa 41 mls 2,118.24 v./ls
Frlnaidesdnd fils 3,427.63 u/ls

g5 mlbs 171,502 v/ls

1aA15UVBINTUINsSEULTiAUn 15,085,129,834.58

WINTIULINDNINYATAGS (UM)

wasnsuINsszuuinaluya 69,794.99

WIsNENITINYATNES (Un/l9)

3183 yar (Um)

Average provisioning ecosystem 323.88
services of Mixed Deciduous
Forest for upland agriculture
(USD/ha)

1. msﬂsxLﬁuyjamﬁauv‘hmsmm 10,806,742,000.00

=b.

g9

Py
@

fudtiavan 216,134.84 19

s1P17iR 50,000 v/l

2. nsUsziiuyansInemsiudy
2.1 wdastugyanssn 38,303,830.33
N 0.22 % P 1.67 ppm K 168.67 ppm
UARI9MTIUAY 296.71 U/Mg

it 129,229.99 13

2.2 wlasdm
N 0.08 % P 2.16 ppm K 78.33 ppm

3,799,613.74

YarsIReImMsluAY 138.87 U/Mg
fiuit 27,360.94 13

2.3 wasinlnadesdn’
N 0.09 % P 0.67 ppm K 42.33 ppm

4,302,373.24

WAA519RMITIUAY 76.82 U/Mg
#uit 56,005.90 19

2.4 WUagyInIg 572,096.22
N 0.08 % P 0.83 ppm K 93.33 ppm
gaﬁhﬁmmmﬂuﬁu 161.70 U/Mg

fuit 3,538.01 15

vanewe: Snsuanidsy a Juil 25/11/59 1 USD=34.48

U waritudt 115=6.25 ha

G
YaA1LRdeAalIUBINITUINITNINTIVBITEUY
Tnad Uy anssatvensinuasngelununguuul
Afluszanm 69,795 uw/ls wie 323.88 USD/ha @
UAAINITUINTNNATINNINTEUUTATAATY B9
& o & | aa & ' -
WWUANINTUADTINANULTUD Y UDIYUTU LD

o 6

nseAulAAN1ITRUINENTNYINTTITUYIR AT

& oA A o =
°UEJ’]EJﬂ’]S‘U]ﬂ§ﬂWU‘VIU’lL‘WE]ﬂWiLﬂ‘HG]ﬁ LaEMITHRUNAN

LAl

AnRNIsUUIENA

VOUVBUANAITNINUAMENTTUNITITUUNIYIA

(1v.) NaduayunTIdeluasell uazyndiuluguun
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duninil Aannndia. 2558. n1sdanisauwazie

gmSunNvaIu. @ U uITeNTAIU N5

il NINVAT, NTINN.
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¥
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U. 195-202. [y 37897Un15UTEYUYINT
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The Variation of Plant Community along Altitude Gradient and Factor Affecting Natural

Regeneration of Tree in Limestone Forest, Phrae Province
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Abstract: This study investigated species composition and the factors affected the natural regeneration of

limestone forest along altitude gradient at Phrae province. The 3-belts permanent plots wide 20 m were
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established along mountain foot-to-top of limestone hill. In the permanent plot plant composition and
environmental factor were collected, and analyzed for explain plant community and the factors
preventing of natural regeneration. The results show 3 plant community were classified included 1) lower
limestone community (LLC), 2) ecotone limestone community (ELC), and 3) upper limestone community
(ULP). The LLC showed lowest basal area and tree density (13.20 m? ha™ and 1556 stem ha™). On the
other hand, the ULC had highest of them (18.95 m? ha and 2175 stem ha™), but Shannon index was low
(1.4), while, ELC had highest of it (2.43). The CCA ordination show the LLC was negative relationship with
PAR, rocky outcrop, and altitude, while ULC was positive relationship. The natural regeneration of LLC
species were preventing by forest structure and soil nutrient factors. While, the ELC species showed many
factors (forest structure, soil nutrient, physical, and Janzen-Connell factors) controlled the natural
regeneration. But, the ULC species had the factors of physical and Janzen-Connell prevented natural
regeneration of them. This study showed the variation of plant community along altitude gradient of
limestone hill, and they are had the factors limiting regeneration variance together with plant community

of their.

Keywords: Limestone forest, Species composition, Factors preventing natural regeneration, Altitude

gradient

unin Weriunsaguudasanind i seinnisynsn
Unniiuyu (Limestone Forest) Wuszuuy iaededmansenuluteladedanindon (Asanok
TnandanudrAyuin nade duwriuguiiaig et. al,, 2013) lutwwrtuyu dedunisiudeunlas

NN edInIngs wardisalufsanuannung srutlatawindaudedanansenudeiivdustgiauin

Tuswausdafuuazanwiufiogendednsae lu
Tagtudaiims@nwiduiineingregies lnglaniy
Frunisulsiuresdeaniisninszduaings weil
ilosannnfiuywdssdenisyngniinateainnis
Fuumusaidafiudieldlunisdeasns msdanisiinu
Lifiussansam msveneituiiinuns Wil mswaiun
STUUANLNAL NSHALINSYRLdie nsiaundes
nsnea¥evulsEniu defiedndunisgnauiisuuss
Wuamafiinase dyvinsgryiugvesiiviuniiugy
Qaulaan wazanuy, 2556) LLazwmméTq‘ummmifﬁ
\igenesndia gy deriaiuiivliegisansa

Tngawznssadliivnen (Rare species) luvitues

TnedadoAanandeunianienin 1wy Usinauas fiu
Tus Audui wazarudEniu ﬁmmﬁﬁwiamacﬁu’q
fanarnIsAuAeRuiNsTINYIRvesllBuAulu
#uyu (Lamthai and Dokrak, 2016) faganNIN
windeudisuwismani vhlmssaieluusnaen
#uyudeslinisySuiiliaiunsasgsen dawald
Snwasdugiuuandsluainnssufviduly
anmuindendu uarilentafiagnufivduiien
(Endemic species) g4 fawsidnuiuyuaznszatem
ogvnnaavesszmdlnelngionizniamio us
wszwiuyuduunaswesingivlugaainssy

Fuuduaziiugeu vareiuiiluaowioadieuazgn

Oral presentation

i 56



yngnnnIsTademauaniu Wudu n1ssunau
waniiorvsduiiafeivilimssafviifauvndiu
g_jzwwlﬂamﬁuﬁléf (a5 way v1YIng, 2555)
é’aﬂi’uﬂ'1iﬁm«maaﬁﬂizﬂawﬁmﬁuﬁ:mmﬂwLmﬁugu
Tunanefdsdanudniuiagléifudeyaiiugilu
nssanIseely

a o

ﬂﬂiﬁﬂwwﬁuamqﬂizmmﬁaﬁﬂwﬂ
peAUsEnaurliniuguesdinuiiy U1 fiuyduniy
spiuANNge uazdesnsnuistladonndeniiing
Rani1sdusienugnINsITuYIAveslldudu Tudwn

Auyunnsgaemuszauaugeluiomdaminuns

aunsaluazdsnis
1. @onufidne

ﬁuﬁﬂwmﬁuﬁu FNBTBININ UardUNe
a0s daviauns anmnienna feamgiiadunasnd
ogjasning 9.2-43 8 aariwaldua Uiinanuiade
naeAlagsEning 1,009-1,550 HdAT nuw1iuyu
nszefmunuduiiuisewienideudediie
LNsAUIIInUIULazaug
2. mafadeniiuiinasninfutoya

frsandadenusnaidusiunuiives
dauNyUniuyy 3999 3 gnn Wornaudas
Megrniudeyanssuiivuuunau (belt transect)
A119 20 LUAT 81IRA9ALUIAINUILIUTUIIAUD S
gaawLavinsuiadunlasdesaunn 20 Was x
20 AT WAL YU 4 LUAS X & LWAS DINTUTNIS
d19vesAadsenavreanssald lnenisduiindeya
yilnlsiBudu (species list) ynwiinfiusinglundas
feee Wnewuadu 2 nqu fe 1) ldlng (Tree) Ao
LiAfvuinanulaniaduituguénataiiosen
(Diameter at Breast Height, DBH, 1.30 L4 %)
uInNnIm3eiaiu 4.5 wufwng 2) gnld

(sapling/seedling) #ie ld7ifl DBH < 4.5 \wuRiwns

nsUsyrdnnsuaztiauenanuivinmsasetienuideiduainelivsendlne a3 6

 AlEAMIAFRNLAENINEINTANENT UM INeFeNding wATUTY 5811319 FUN 19-20 UNTIAN W.A. 2560

&N invun DBH wazamgsadliilvg)
wagtfudrurugnlifudunnduiivsingluuvas
AIBEVUIN 4 LnT x 4 Luns vInstuiiniinaves
Liluudas wagdwunviia niouduiudeyalady
dawndon THun Uimnauunasifvanunsadaunsigh
wadld (PAR) A udufu (SMO) A1udndu (SD)
Uunauiiulug (R) wazvinisiiuiegafuynudas
e neimunasinevnsfisniu

3. AATIEIURUA

U

o

1. fwliaudragaesednld (Importance
Value Index, IVI) v0anssauiiy tnedinszinguliild
Tng (Tree) Ao 1¥iiflvunn DBH wnniwmsewinfu
4.5 lwuiuns lnelaainnisuin i nuILuy
(Density, D) AU UA LU FR (Dominance,
Do) warALd (F) a1ntusinnismAauduims
YOWIANUAIFINGD FINATINVDIAIAUEURNE IS
gl AreAdtaudAey (V1) vesnssaiie

2. in13dangunyld (cluster analysis)
Tngldarmnunuuuresiuglilulsazuasiiegng
YUIA 20 AT x 20 tums urldduundeay
(Community classification) Iﬂﬂﬂizgﬂ@ﬂ%ﬂé’ﬂmm
AA1UARIUBY Sorensen (1948) Tun1suiA1A21Y
WANA19UDIdIANNY (dissimilarity) wagldnannig
53UNgUA14ITUes Ward (Kent and Coker, 1994)
wazddudinumuuuanauvestadouindey Tng
35 Cononical Corresponce Analysis (CCA) ¢ 7 &
TUswnsuyd PC -ORD 6 (Mccune and Mefford,
2015)

a L4

3. ATEnanuduiusnisaudenugue

Y a o

anldviianituldidulunsasdinuivivdadennden
Iae 35 Generalize Linear Mixed Model (GLMM)
Tngnsintadefliinasouwuusnasivas GLMM me

ANSLABNWUUIIABINA AN Akaike information

Oral presentation

Wi 57



criterion (AIC) G‘l"ﬂa;m Tngld Packages MuMin A28

TUsunsy R version 2.11.9

HauazIaTal
1. MIFUUNTIAUNVAIUTEAUAINGS
nsPundsauierasiniuyumuseiu
arwgsluiiuiifaniauns Tnonisdnndudsaudivdag
wealla cluster analysis M335U99 Ward’s method
fensianduauadulszanianuadienises
Sorensen 1 65 Wosldud anunsndangudsnuiivi
wnfiuyumussiuaugeeenilu 3 dnuges liun
1) 5ﬂﬂuﬂ1ﬁuﬂvuwﬁuﬁﬁ (lower limestone

community: LLC) 2) &spshiiuyuuuaidousio

Distance {Objective Function)
TE+

2. 99AUTZNAUYLANUGNY

NUINTIANAIPUTANwEN1989AUTENBU

{1 v

YRANUTNABUT19LLANA1INUBE1ITALAU (AN5199

1) laun deaufivdrdsnuiigUnuniuyusedunn
(LLO) Usenaumlgnssuby 21 ¥iia Jouna

Hunnidnvesliivg wazaduvuiwiuvenyld

o

WINAU 13.20 ASU./ABNWAS kag 1556 AW/ENWLAS I

o a

ANRYRAIUNAINYLA WINAU 2.04 kavidoUseiiy

o

ANusuYeaviabiiludnulasldarssdainudidgy

o

o w

(V) wudwilaldndedvilnnuddggean 5 d1du
wsn oA wuudise (Streblus taxoides: 82.26)
#1181 (Alphonsea siamensis: 41.53) ¥u 33

(Parishia insignis: 22.20) A14A1188 A (Aglaia

1.1E=01 1 4F+

m
=3

Information Remaining (%)
1]

LLC

ELC

A 1 nsdanqusaufivUnniuguaiusgivanugalu 3 deudes laun daudifuyuseaudi (LLC)

dannUiuyunuiionsie (ELC) uasdepuiniiuyuseau

(ecotone limestone community: ELC) 3) &3autn

1Y)

Auduseaugs (upper limestone community: ULP)

(m‘wﬁ' 1)

a4 (ULP)

edulis: 18.86) Uana (Sterculia pexa: 16.52) d1a3

Unfiuyuuuidensa (ELC) Usznaumenssulyd 21

wile Jyuaiuiniidavesldlvng waganumuiy

Oral presentation

Wi 58



oyl Windu 15.99 asu/ienuns wag 1616 s/
wnuas Sedvdanunainada Wi 2.43 wazidle
Uszilluannuauvesrialdludsaulneldarnvdl
AudRy (V) nudredalififaduiaanudiday
gegn 5a19uusn baun Inserandes (Ficus
macleilandii: 56.68) U ® n 1 (35.02) 4 U W "
(Dracaena cochinchinensis: 33.02) $1%g17 (31.35)
Fugd (26.89) dsAuUiiuyuszdugs (ULP)
Usznoudaenssallsl 16 w8 Slvunaituiinidaves
Ldvg) wazaunuinduvemylll windu 18.95
ATU/ENLAT LWag 2175 Au/ignuas danatiang
wa1nafia Wiy 1.40 wazileUssidfiuninuduses
winliludsanlngldasatnanuddny (V) wuanwda
e dviinnudfygean 5 druusn Toun Jumn
(139.36) Tu 53 (33.20) Yosau (Sterculia
lanceolata: 21.50) agguUn (Meliosma pinnata:

20.15) Insenamdes (18.03) famsnad 2

A15199 1 SNYULNIDIAUTLNDUNTTUNY 1o A
Fruausia (N) dggdaiuvainsia (H) vule
funntdn (Ba.) Anuvuiuvemylil (D) vesdsn

ALY UANNSYAUANNES

29AUIZNBU Feauny

GEGHY LLC ELC uLC
N 21 21 16
H' 2.04 2.43 14
Ba 13.2 15.99 18.95
D 1556 1616 2175

M1519% 2 Avtlanuddgy (V) 5 duduusn vasyinld

Tusgauldlvg Adrsanvlunundiuiuyuluusiay

deAugaenNTEAUANUES

LLC RDo RD RF VI

wu’msﬁyLLim 2036 4750 1440 8226

nmsUszgsivInsuasiauenanuivinsisedisnuideiningldussmelng asad s

 AlEAMIAFRNLAENINEINTANENT UM INeFeNding wATUTY 5811319 FUN 19-20 UNTIAN W.A. 2560

e 1596 1357 1200 41.53
Fusd 1027 393 800 2220
ANANBAR 720 286 880  18.86

Jang 779 393 480 16.52

ELC

nsenandes  19.89 2363 13.16 56.68

U 1264 1252 987 3502
Furn 10.12 1238 1053  33.02
AneEN7 1576 506 1053 3135
usd 859 1041 7.89  26.89
uLC

JUAN 55.49  67.00 1687  139.36
usd 1469 525 1325  33.20
Uannan 573 493 1084 2150
USYUN 493 558 9.64 20.15

nsgramdns 347 493  9.64  18.03

3. Jadedauandon
wuintladudsndoudunienm (physical
factor) a¥5199 M15IUAY (soil nutrient) A3
wusiuluusiaztade (m3197t 3) Inoudazdeautinns
nEaeMNTEAUANgITiuand1aAulunadif
(/o<0.001)Imaﬁmmnﬁﬂﬂmqq TowA LLC, ELC way
ULC anuandiu @rudaduaiuuas (PAR) wuIdans
ULP diAn PAR gagn (349+73.81 pmol/s) daiiaay
unne19Audsay LLC wag ELC agnadidodnfgnig
a@ni (p<0.001) usnandudinuindean ULP &4
Usngueddudiuludsnniian (87.57+1.11 %) 3
WANAINAINEIAN LLC Lag ELC ageiitud1Agnig
aif (p<0.001) uiu wilun1anssiududsny LLC

naufiesidudnnutureiugegn (3.60+0.30 %)

Oral presentation

Wi 59



o o

Faumne19ndeau ELC wag ULC pgnailfaddry
N19@0#A (p<0.05) Tusazfinudnvespuluiay
Finundulifianuuansafuluneadd Wefiansan
Taduausinormsiufunuinei sunieing (OM)
uay Woanesa (P) vosumazdsnuiialidnuunnmg
fulunnsadd Teednuwnadon (K) Ausinglufu
yoadanu LLC gegn (0.42+0.04 %) Fauansinaiy

d9Au ELC hag ULC ag9ldud1Agyn1eainf

(p<0.001) Fap51971 3

4. nsannudspungiuladsuinasunienienIn
NNIEMUFIRNAYU NI ALY URUTEGU
Aanuasivladeuindounianienin g5 CCA
WUl A1 Eigenvalue 103 Axis 1, Axis 2 kag Axis 3
gAunnAu 0.588, 0.102 wag 0.063 AUAINU LaLAI
linear combinations (Pearson Correlation) 5%314
yiadulladeuindsudanuduiusossiltodAg v
Axis 1 Wag Axis 2 Lamdd1 Axis 1 Waz Axis 2 U994
CCA wnzauiiaglddsudnuiinmand @ dusge
TagnuIn wad (PAR), Wosdudulng (R) wagsesu
A (ALD) Tauduiusludauiu Axis 1 dqu
Wosdusnutudu (SMC) fanuduiuslumauin
flu Axis 1 Tngdsauiy ULC gniviunsigu3anaiuas
figa fAulnadudiouunn uasusngegluseiugs

283101 (9 1) Tunanseiudmdeauiy LLC

'
o ° v o

AAUQNANNUANIEUSUIULEINA1 dAulNaT oAy

Y

a o

Usingegludiiivesgiun luwnefidsay ELC finns
ﬂizmsa&“J'iwdwﬂmwaaﬁ'jﬂamﬁmuLLaxﬂﬁ]fﬁ’&J
nnunlirsedalau Imamqﬂuuﬁgﬂﬁmumﬁw
mm%‘uqq LLG]'U’N‘WVU‘?]IﬂﬁUQﬂﬁ’lWHﬂﬁ’JﬂU%M’]m

ANuTUs Wuduy (nnd 1)

nsUsyrdnnsuaztiauenanuivinmsasetienuideiduainelivsendlne a3 6

 AlEAMIAFRNLAENINEINTANENT UM INeFeNding wATUTY 5811319 FUN 19-20 UNTIAN W.A. 2560

msnedl 3 Yadedanndenvesdsnugostuniiuyy
AusEAUAINE Ik sEAUANES (Alt: m) U3una
LWa e (PAR: umol/s) tUasidudiiulng (R %)
Wosifudanuduiu (SMC: %) aaudnau (SD: cm)

o

dunsuing OM: %) WwodnNosa (P: %) hay

1

Tnunaides (K: %)

Factor LLC ELC ULC

Alt 73.88+13.53° 145.90+14.76°  222+10.80°

PAR 37.83+6.78° 109.17+44.38°  349+73.81°

R 75.33+1.86°  80.00+1.08°  87.57+1.11°
SMC 3.60+0.30° 2904024  2.60+0.95"

SD 4.11+0.64 3.34+0.40 3.62+0.24"

oM 60.63+16.11  61.29+6.96  59.62+2.71"
p 0.25+0.01 0.24+0.01 0.29+0.02"

K 0.42+0.04° 0.19£0.02°  0.019+0.02°

5. Uadednianistusenugausssuyf
nsfnwidadeninuanisdusenugaiy
sysuvRvegnilludenudiunfiuyuniuseduaiy
g9 3nanlyl (seedling/sapling) Hevn 9 wila lng
wuaduriawuludeny LLC, FLC wag ULC 98198
3 gila Srufuiadedndon Ussnoudie 1) Jade
Aulassasredamuiie (forest structure) lawA A1w
wnuuvaslsiive) (TD) wazaunaiudivdngn (8a) 2)
Yaduarunienin (physical factor) lauA was (PAR)
Wefiudaauduiu (SMO) Ar1udnau (SD)
Wesidudiiulng (R) wagszauaugs (AlY) 3) Jade
AusIneIIstuAy lawn Usuiudunieing (OM)
Woanesa (P) wazlnuvaouy (K) uaz 4) Jadednin
Y93 Janzen-Connell (JO) TakA AIIUNUILUUYDS
nanldsaunnvile (Seed) Arunuwiuliilngvia
ey (CTD) way szuzanldluauiaifeaniu (CD)

UsINguanatl

Oral presentation

i 60



o L2
13 —— 2 a
Fe .- -~ ]
S T4 ™
¥ & o8
I 4o
I}
I
\ 09
[ & Lo7
\ A
! 01 LS
\ ‘IDS em E0Ga a
\ 4 Ficu
\ e “ i/,
~ &
Iy
. EL,  TAHO
S EMin  « EO7
RS 4. L& H
“ A 3 STPE
“BOP 2ny ano, & Aods 1
- -
FIM}O";;:LS‘ ) ™,
- * MAPE .,
& [H1E Y
T13 s s \‘
To4 & -sj\n :GED u‘
a B ! L6 PURD 5
P8t L0t \
[ TR A i
[JAE] A 48 [RFH
1 A Ao
AbieA E12 7
&
N EN i
W & [ R
., A -
\"\ “““““ -

Al 1 nsasudauivUiuiuuniuseauay
g Usgnausedaugas LLC (C), ELC (E) uag ULC
M aruwuln1saanduassdadonindon Taun
ATUAY (SMO) mmqqmmsﬁuﬁmma (AlY)
Wosiduaulng (R) way Usunauas (PAR) ale3s
CCA

Fenudte LLC Safdnlddidusuny 3 vda
TduA muuduse den way Wusenv1i (Tarenna
hoaensis) N1sduReiugn1NsIITNYIADIYTn Ty
depuiiy LLC daulngignaituaualsdadediu
TAsas19danuie LLazfjafﬁ’ﬂLﬁ"mﬁ'mmmmﬂuﬁu
drutladeaunienin way JC dnansutialon wag
dlefinnsanseudn wui1 mNduse aunsadusie

wgladtuiiuig dldvwalngiusgegranuiniy
Audvsunudunisinguasoanedags wazlindld

YA UTUT A TUUSHULNA FIU Fven @1unse

nmsUszgsivInsuasiauenanuivinsisedisnuideiningldussmelng asad s

 AlEAMIAFRNLAENINEINTANENT UM INeFeNding wATUTY 5811319 FUN 19-20 UNTIAN W.A. 2560

4 0w P A A A - o a a
aumawuﬂﬂﬂiuwuws]iJﬂﬁllr]mLLaQWW AUNTINBINT

P uag Kge uazdndliviladudusgdnuiuuin

U o w =

Turazd Wuneny1a Hdadedrinnisduneiug

' o

Aoudetoy Ao @nnsadunenuslaniuiudgild

]

¥ '
a ] o

Tngjdusgodrsuiuiy Audininudusi uazey
widlnaanldlngsiadeatu @nsad 4)

Faauity ELC dodaldidudunu laun Tns
g19maes Yans wag UYale (Firmiana colorata)
Wy n1sdvseiuguesylaliludiauiiy ELC gn

o

311798 U9T8WINRBUTIUIUNNN N9LATIAS19TIAY

1%

¥ Jaduaiunienin sagemisiufy wag JC uas

=p

WaNansawAazsin wuin msenanded @a1unsady

' o

sovuldaluiiungdldvuindniuegedanuiuiy
AuiiAuTuen 1 OM ua K g9 wazganunsansiiled

Tununqindldvlinduiuegegrmuiwiu wazegly

wuninslnaanldivgvdnferiundusgegiaun

]

U9 Yans gnimuameladeiindiendadu Insens

wides fie anunseduseiuglaniuiungilduunadn

Jueg dUsuauawn TRulnarsudiaun Auaud

a a

& ° a
ﬂ’l’m%uiﬁ LLazﬁ]umﬁW]aﬂ‘M’]i Palazd Kdg

U
¥

Usngluiunqegrrsinaanldingviadesiui

Juagoghaiunns daudeihe filadesidanisdude
WugAeudneles Aslivsunauuaniosuasvegvinelng
nldlugjedafoatu @159l 4) daaudia ULC
yialdiduiuny 3 ¥ia liwn Jumn Joran wag
UrsUN1 WU n1sdusenuguesvialdludanuiiy
ULC daulnajgnimvuaiietadedunienin uag JC
waziflefinnsaunsevia nui1 dunn anunsadusie
fugldaluiufiadusuauasin fusimiulag

FIUIUNN

Oral presentation

Wi 61



nmsUszgsivInsuasiauenanuivinsisedisnuideiningldussmelng asad s

 AlEAMIAFRNLAENINEINTANENT UM INeFeNding wATUTY 5811319 FUN 19-20 UNTIAN W.A. 2560

A19199 4 Jadedndnnisdudeiudnusssufvesanlduiiniidfny Tudspudnuniuyuusasdinudosnuseiv

AN lawn Anuvuuduny el (TD) vuaiuintdaveswld (Ba) Usunaumasifivldla (PAR) Audiuvesiu

(SMQ) Aaudnfiu (SD) wWosiduniiulua (R) arugeainszauimeia (Al Bunseing (OM) weanasa (P)

Inuvadon (K) aAnunuikdunaild (SeeD) Anunuinuuldlnguiiadeaiu (CT) ssozrsanlivgvdaneadiu

a o o

(CD): dansanizAl Estimate JadeidiaudAgesniidudAgnians

o

LLC ELC ULC
Factor  wiuny M Wunen nsens Uan  uzeu
P vanms  Yaihe U
YUIN 112 U172 VRN GREY W1
Forest structure
TD 6.106 0.246 1.743
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nsUszendldszuugiiansaumaayssiiiunsiuisuudasiuingmeiaainnisiia
dundl USiaguenuuisrinaid g Jamdanss
Application of Geo-informatics for Seagrass Changes Evaluation caused by Tsunami in

Hat Chao Mai National Park, Trang Province.

¢ * v ¢ a a a <
25neA naudu’’ ngwileid WWIYINT ? AU NI
LAY 1Aan LY AIINaBY, AMEINEIMIENS, ININEIREYTH
2 aueilansaumARIEns, InIneNdeyIn

* Corresponding - author: Email: kornsin_w@hotmail.com

undnge: Ussnalnefiszuuinaiiiufiegordevesdniihiiddy 3 suuuy Tiun ssuufinatimeiau szuuiive
Urnn3s uag szuviinangngia lnsanzunasmgmziadussuvinaneilaiifinnuauysal Wuilogendeves
AadiFndiinnuvainranemsianings Wuuvdeuiagndaiiifiidmansugia saetiostuntstamseis
uaztwannsiaatsveavAuldiduedied Feluilufigneuuienimadilv Smdanss du delsnduiuii
fswnungmziannianludsemelng wiludagtuanumsaininensmeimeiavesing Mdsegluaniiyings
B?J!qﬂzymﬁﬁm‘ﬁumaﬁamwé’m Ao AUSIIUYIA waYN1INITENVOINLYE FanelmAadyninisineenuwn
¥wils Mlvindnensueilagnyinats InnsAnwifiefezeyindduiuvemgmeialingy TunnsAneaadeild
fnguszasiioUszgndlinmdneanifiosvienisdiseszering lunsUssiiuituiivemgmnsialuuinmgneiu
whsRmaelug dWeflerdinseinisasundasesituiivg muandanlasunansenumsssueine Aaud
undl Mdusvsssumifioussiianiineindululssmalne FangnisaiiiAedulud we.2507 Tun1sfnuild
AmEneNAIATleY Landsat 5 TM wag Landsat 8 OLI fitfufinaseunquituiidnuilull wa. 2546 fla ¥ w.a.2558
(onviunmlugas® we. 2555 ilesnldfinmsdudinam) deyanmaenfisnazgaldlunissuundouansg
neia wazauiilalivdvaa 1nuamsfnsannsnasUléd afufuiviesvsssumatiAntulul 2547 g
semsivdsuulamesiuiingmza dedrdannansinszsiuds uandiduitliionansenuvdeiinansenu

a a

WisndnesroUszannsvadmeia Fan1suszandldnmarennaiienaunsasunvg mzaldedefiuszsdnsnm

v
=

waglueunAnanansalideyaniiieniifianuazidengatu Walliuanuuiugrlunsdwunlvigndesngdu
AdAgy: nemeia, N3dassezlng, dund, nswdsulUasiuiivgvela

ABSTRACT: Thailand has 3 kinds of important aquatic ecosystems including mangrove ecosystem, coral
ecosystem and seagrass ecosystem. The seagrass area is plentifully coastal ecosystem with high
biodiversity of living creatures as well as the animals economic value area and prevention of coastal and
soil erosion. Had Chao Mai National Park in Trang Province is regarded as an area with lots of seagrass in
Thailand. Nowadays, Thailand’s coastal resources are facing a crisis of natural disasters and human actions

that cause of coastal erosion and coastal damage, A study is conducted for seagrass conservation. The
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study aims to use satellites or remote sensing imagery, in the assessment of seagrass in the Hat Chao Mai
National Park. In order to analyze the dynamics of seagrass areas after natural disaster Tsunami ever to
occur in Thailand. This event, which took place in the 2004. In this study, Using Landsat 5 TM and Landsat
8 OLI satellite imagery, covering in 2003 to 2015 (except for a picture during 2012 because there is no
record). Satellite data will be used to classify information, in order to assist in the identification of seagrass
and non seagrass. The result of this study show that Tsunami or natural disaster that occurred in 2004 do
not affect the area of seagrass area. Based on the analysis, no impact or little effects on populations of
seagrass were shown. The results of using Landsat 5 TM and Landsat 8 OLI satellite imagery has potential

to identify seagrass. In the future, higher resolution of satellite imagery can be used for increased

precision of identification accuracy.

Keywords: Seagrass, Remote sensing, Tsunami, Changes in seagrass
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4.n3UsEiuAugndas (Overall
Accuracy)

1NN LU IMzLal AN i
Usinguudeyanmaisanmauileuiiaesisuia as
ﬁmmmgﬂfﬁméﬁ’aﬁ

INAIINAABUAIINYNABIVDINITIUUN
Tneldimalia Supervised Classification waq &
Amgndes (Overall Accuracy) Yedusiaslog
Usvunm 76 % wazArduuszanduauda (Kappa
Coefficient) §j i 0.68 Substantial agreement
LARIRINNT197 1
ATt 1 ATNUARAIAIAINYNADIVEIITATIUUN

Joyanuun1iugua (Supervised Classification)

U w.e. Overall Kappa
Accuracy
2003 79 0.76
2004 81 0.77
2005 73 0.72
2006 82 0.78
2007 74 0.61
2008 78 0.67
2009 73 0.72
2010 80 0.75
2011 71 0.58
2013 72 0.59
2014 69 0.55
2015 80 0.75

ALady Overall = 76%, Kappa = 0.68
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Tneldimain Object Based Image Analysis (OBIA)

e flaugnaes (Overall Accuracy) vesudazUag)
fUszun 72 % wazA1duUszansuaua (Kappa
Coefficient) @ Ej 7 0.6 0 Substantial agreement
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Aasgndeyaideing (Object Based Image Analysis
(OBIA)

U w.e. Overall Kappa
Accuracy
2003 70 0.59
2004 65 0.52
2005 73 0.61
2006 69 0.55
2007 70 0.58
2008 70 0.57
2009 75 0.61
2010 75 0.61
2011 80 0.75
2013 70 0.65
2014 79 0.67
2015 72 0.60

Avady Overall = 72%, Kappa = 0.60
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nsUszendldninaiesigasidengaanijueudainagiulunisiuunsianugugmeia usin
anguuiIrIanIad iy Jamdanss
Application of Very High Resolution Imageries from Mini Unmanned Aerial System for

Seagrass Species Classification in Had Chao Mai National Park, Trang Province

a Q‘ a o 1* L% 4 a a 2 a < 1
W'sj“Vlﬁ ﬂ'J'J\‘iI'd N YUY Lﬂimuﬂﬁi ﬂ']ilJ,Qu'] MIULNY
LEuINe1AansLasAuInaey, ANEIVENMIENS, INIMENaEYTIN

2 apugnllansaumnanans, W Inendeysn

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

o o

unAnga: v vzadunramineinsyeileiddny Jaduunases wasilegendovesdniin agtungvezial

o

v
=

USunmanas fesain gninaneanuywd wazdesssud lunisfinwesadldldninaieniseinia anvueud
91nAEIUTUIALAN (Small Unmanned Aerial Vehicle : sUAV) Lﬁaﬁ’mv‘mwuﬁmwdwmaamﬁﬂﬂqq Yosvlinnus
VEIMELa WazAULILUuYamg e Inenmainueudeiniaeuuuiain azidunmdsss  (RGB camera)
waznmdunsalng (Near Infrared) tianaaaUN13dUUNTENIN M5TMUNTOYAITIgnATM (Pixel Based
Classification) cs’hU%umaumiai’%mﬂmmﬁwzLﬂuqaqm (Maximum Likelihood- Classification) fu3gn153uun

1% a o

Tayaldadng (Object-based Classification) $3ufiuluuTIaedgIung (Rule Based Model) tiaLU3autiiguay
gniedlunisduunslaiusugmea wan13dny lunirawiusiaiusvememeiainulaud vieiameia
(Enhalus acoroides) nejnlunsna (Halophila ovalis) nej1%z-1a6 (Thalassia hemprichii) \Jusiu nadsnis

Tuunuuumvaulagdidevyiainugndesdagsiu (Overall Accuracy) gandunatianisduunideing lay

¢
<

WnsdwuniuumuaulaedideIvgiiainugnaedlaesin 88% wavArduuseansuauln (Kappa Coefficient)
g7l 0.84 dATMITmuNTingaugnaedlagsInegi 80% uavaArduyseansuallviniu 0.71 31138013

TWUNWUUAIUANIASHLTE IV QYEYIILALT N5TMUNTEAZANUVUILLLYRMI NI IneAugNAadlagTILe

g7
77% warA1dudseanduadu1wminu 0.69 d@1usuni1sany lusuIAs AITIENABIANEATNTANEYI9AAY
(Multispectral Camera) {eg19AaUAMNIEIUNNTIILUANNTY

£

AdnARY: el ma, svuvenisuuain, Msduundeyaninideing dunisalng

ABSTRACT: Seagrass ecosystem is importantly known to the marine resources, It also provides a habitat
and food of aquatic life. Currently, the seagrass area has decreasing through Human and Natural factors.
The ground data and aerial images obtained by the small Unmanned Aerial System (sUAS) were used in
this study. The RGB-NIR cameras and the grid flight planning were selected for image capturing. For the
seagrass species identification, the Maximum likelihood Classification (MLC) was applied for the pixel

based classification and the rule based was applied for the object based classification then
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compared both methods by the accuracy assessment. The seagrass in this area is shown to species of

Enhalus acoroides, Halophila ovalis and Thalassia hemprichii. The highest accuracy is shown in the MLC

method

as the accuracy of around 88% (Kappa coefficient as 0.8) while the rule based classification is shown to

the accuracy around 80% (Kappa coefficient 0.7) these data can be appropriated for the seagrass mapping

methodology. Further study will apply the multispectral camera on the sUAS for improve the accuracy of

seagrass mapping.
Keywords: seagrass, sUAS, MLC, Near-infrared
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GLCM) (R.M. Haralick, 1979) T¥n1591uuni@iaing

(Object-based Classification) Iaglduuuitasigu

ng) (Rule Based Model) vinn159een15Ningniinig
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J1uun (Su et al, 2009)
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WA NELa (Enhalus acoroides) 2mantusznn
(Halophila ovalis) 3)ne 124961 (Thalassia
hemprichii) Ltaméﬁgﬂﬁ 5 lnglaaviiingsas NDVI
Frglunsuenduiildlovng meia (non-seagrass
area) HAN1TUTEINNINTINABUAIUYNADIVDIKA

NM59UA kaasluas199 1

MLC

; I vor-seagrass
i Hovalis
B rrempichi

1 I cocoooes
5

—_——— 1:1,500

SUN 5 WNUANTILUNSTANUGVINQNZIaAIID

v 9

AuAulegiliedvey (Supervised Classification)

M15797 1 LAAIHANITHUAIINGNABIYRINITIUUN
wuupuhezdululigandeiSaunule

HLTe1v8y

class non Ha. Th. Ea. total UA%

Non 23 2 25 92
Ho. 1 23 1 25 92
Th. 2 2 20 1 25 80
Ea. 2 22 25 88

total 26 28 23 23

PA% 88 82 86 95

ANOSUNINYIED
Non = non-seagrass

Ho. = Halophila ovalis
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814700

Th. = Thalassia hemprichii
Ea. = Enhalus acoroides
UA = User Accuracy

PA = Producer Accuraacy

4.2 Han13IUNT AN LTV Mg MeIaIndoya

Wi

MsTavhunuiiveuwnngmeLa wUaituiid
Hunsewenesnanituiivgnea neldnnsns
UG Tnsnsmsduuniiasesiaeiiuin
AIBNTIATIZAUATNGANAUNUSVOITEAUFIN
(Gray - Level Co - occurrence Matrix : GLCM)
TnaidenAdnvazvasiuia(homogeneity) wazen
pstiiynssas NDVI iantaelunisduunlaglial
qumﬁLm'aﬁ‘ﬁﬁwum'lumﬁﬂLLuﬂmeq (Object-
based Classification) lnermuawisimedieil
Scale parameter = 40, Shape = 0.2,
Compactness = 0.8 Indnaufiiuuialvgfian &
1A 0.000359 Msailans way Indnoudd
YuLENTgA fvuin 0.000007 Ms1eAlawns
uAnaFaguR 6

HANTUTHIUNTATIVADUAINYNADIVDS

NAN1IIMUN Uanslun$197 2

814700

534200 534300

g‘d‘ﬁ 6 NMWIINNTITNT Multi-scale Segmentation
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) H.ovals
T.hemprichii

NON-SEAQTES

= Vaters 1:1,500

UM 7 uruinisiuunyiaiuguemgmeialaenis

UUNLTeING (Object-based Classification)

A19719% 2 NaﬂWﬁLﬁUW?WNQﬂéfaﬁﬁJ@\‘iNaﬂ'ﬁ’ﬂoﬁLL‘Llﬂ

VOUANE MELaTIEaELBnga

class Ea. Ha. Th. non total UA%

Ea. 18 4 1 2 25 72
Ho. 20 3 2 25 80
Th. 1 2 20 1 25 84
non 2 2 1 20 25 80

total 21 28 25 25

PA% 83 76 144 86

ANOSUNYNYILD
Non = non-seagrass
Ho. = Halophila ovalis
Th. = Thalassia hemprichii
Ea. = Enhalus acoroides
UA = User Accuracy

PA = Producer Accuracy
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A15197 3

Coverage

0-25%

B3

26-50%
51-75%

T

BT

100

4110 534200
= e 1:1,500

JUN 6 UnuiSosazANUUILLLYRMEIMELaMETD
AuANlelTeIvY(Supervised Classification

Maximum Likelihood- Method)

A5199 3 NANITILUNSDYATAMUNLLUUYBING

NELA
Class 0- 26- 51- T76- total UA
% 25 50 75 100 %
0-25 17 6 2 25 68
26-50 19 6 25 76
51-75 2 17 6 25 68
76-100 1 24 25 69
total 18 27 25 30 100

PA% 94 73 68 80

ANO3UNEENYILD

UA = User Accuracy

PA = Producer Accuraacy
Tnonnugneslagsiuegi 77% uazArduusyans

wAUUIAY 0.69
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AURAINTANEVINTIUNYAUUSINaASuauazauTul Ul wautadtvadiaduilannsan
UNDLUDY TINIAUATINYHU
Plant diversity and carbon storage in community forest, Mueang Mai Kokkruat

Subdistrict Municipality, Mueang District, Nakhon Ratchasima Province

Wiwamivie gWus’ nunassar 935ud nInua YN ATeiun e uaz wiliua audng
AINImEnsLaznaAlulal unIvendesviguassvdin sunedles Ymiauassudun 30000

*Corresponding author: thiamhathai@yahoo.com

unAnga: INN1sANwIANUaINaIvaInssuilulguy avasuaiadulannsin neiies Jmin

uATTYAIN sywiaoudanau 2558 1 iiou Aueeu 2559 Tnensdsaeiiauasduuvedlifuioualuiiui
wazdraviavesiiviiuaafismsduneulasinegiauuudmdsuunn 5x5 wns woldifuiedu 31 29 79 ana
95 wiln WATWULINTIGN Ao 29A Fabaceae 594a311A0 29A Rubiaceae Lag 24A Combretaceae MUAITU A
nsfnyIUsInuAnsUsuazauvedliFy wud fuSinuasueuazanTINtNawiniy 134.00 duasueu wazd
Umnanisgaduingaisuaulnoanledsuimuainty 491.78 duansueulaeenles Tnglifuiiiuiinaana
%’memﬁ@ﬁuﬁuumﬁqm Ao UsegU AL AzuuninIey deian wagaglnun Sewinfiu 55.36, 40.39, 31.34,
16.67 uay 12.44 fu muddu wufteiuars $1uau 50 29d 112 ana 132 wila Adinnumanyinavesiiviiuds

fidngs Wi 3.77 Fmaanmsdnwanunsaldiuuuimanisdunmsiidoyaaduayunisgua Snwiwazdanisy
guylununiUssavznnuas gt

ANEATY: AUVEAINVIATENY AISUBUATAN UATIIVENN

ABSTRACT: Plant diversity in community forest of Mueang Mai Kokkruat subdistrict municipality, Mueang

District, Nakhon Ratchasima Province was conducted between August 2015 and September 2016. Tree

species were studied throughout the area, while understory species were randomed using 5X5 meters
plots. Tree diversity of 31 families 79 genera 95 species was found. The dominant families were Fabaceae,
Rubiaceae, and Combretaceae, respectively. Total carbon storage of trees was 134.00 tons carbon. Total
carbon dioxide absorption was 491.78 tons CO,. The most biomass were found in Pterocarpus
marcrocarpus (55.35 tons), Sindora siamensis (40.39 tons), Lagerstroemia cochinchinensis (31.34 tons),
Azadirachta indica (16.67 tons), and Diospyros rhodocalyx (12.44 tons), respectively. Diversity of
understory plant were 50 families 112 genera 132 species. High diversity index of Shannon-Weiner was
found (H’= 3.77) for understory species. This research can be used as supporting information for

conservation and management of community forest in efficient and sustainable way.

Keywords: Plant diversity, Carbon storage, Nakhon Ratchasima
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Fored Fongnuarans Yonudlas
Acanthaceae Asystasia gangetica Umen

Barleria strigosa danId

Ruellia tuberosa Foufa
Amaranthaceae Achyranthes aspera g Wugu

Amaranthus viridis Rnla

Gomphrena celosioides muluéiiﬂﬂﬁ
Amaryllidaceae Crinum asiaticum NAUNR
Anacardiaceae Buchanania lanzan UZAUNILUIY

Lannea coromandelica

fin on dogta

Spondias pinnata ugnan
Annonaceae Annona squamosa Honn
Hubera cerasoides NI
Melodorum fruticosum a1nu
Uvaria dulcis HD
Apocynaceae Aganonerion polymorphum duau
Alstonia scholaris dausau
Carissa spinarum NUIUNTU
Raphistemma hooperianum dnensmenidn
Streptocaulon juventas lUszenA
Telosma sp. VT
Toxocarpus villosus o Tadung
Wrightia pubescens Tungu
Zygostelma benthamii AULTELAN
Araceae Amorphophallus sp. 979N
Rhaphidophora chevalieri ‘WQ‘EN
Typhonium trilobatum Rl
Typhonium sp. aAnagane
Asparagaceae Asparagus racemosus awadu AnTdng
Asteraceae Ageratum conyzoides aunisaum

Chromolaena odorata

a@uLde

Bignoniaceae

Heterophragma sulfureum

wASNHN Faug

Millingtonia hortensis

Yu

Stereospermum tetragonum

LANSIE WAL
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A1519% 1 (sid)

Fo9d

Jangnuaans

FanuLliag

Boraginaceae

Heliotropium indicum

VAR RUAN

Ehretia laevis

o

fou vy fell

Burseraceae Garuga pinnata mzﬂﬁg’l
Cactaceae Nopalea cochenillifera ma{]mmﬁ
Clusiaceae Garcinia cowa YEUN
Combretaceae Combretum quadrangulare GEe
Terminalia alata sn#h
Terminalia glaucifolia AUUN
Terminalia pierrei AZLUNNTIY
Capparaceae Cappoairis flavicans n3zdn fide
Capparis micracantha o
Capparis sepiaria AUNTIT
Maerua siamensis ON
Celastraceae Celastrus paniculatus ATENNaNY

Salacia chinensis

Aungintuy

Siphonodon celastrineus uzgn
Commelinaceae Commelina benghalensis nnUau
Murdannia loriformis wghdnia
Murdannia nudiflora Aufailay
Murdannia spectabilis WIAINTZANE
Convolvulaceae Evolvulus alsinoides Tusionu
Evolvulus nummularius Tusihanseey

lpomoea obscura

e avdn

Cornaceae Alangium salviifolium U3 ‘LJj

Cucurbitaceae Coccinia grandis Za6N
Momordica charantia mzﬁ%‘ﬁun

Cyperaceae Cyperus rotundus mﬁﬂLLﬁ’m;ﬂ

Fimbristylis sp.1

Fimbristylis sp.2

Fimbristylis sp.3

Dipterocarpaceae Shorea siamensis BN

Ebenaceae Diospyros castanea pzlnnuy
Diospyros mollis ULlNae
Diospyros rhodocalyx Azl
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Fored Fongnuarans Fonuiles
Euphorbiaceae Acalypha indica FLLEILLID
Croton bonplandianus wWaia
Croton crassifolius i9A
Euphorbia hirta ﬁﬂumwﬁﬁ
Jatropha curcas ayein
Jatropha gossypifolia ayuag
Suregada multiflora TUNBINGIUIN
Fabaceae Afzelia xylocarpa ugAlLg
(Caesalpinioideae) Bauhinia racemosa walaun
Bauhinia saccocalyx Lgﬁl'sﬂ’l

Cassia fistula

FINNY AU

Delonix regia Wﬂur\g\‘iﬁ\l%"ﬂ
Peltophorum dasyrrhachis DTIN
Lasiobena scandens nsglads
Pterolobium macropterum uilel
Senna garrettiana WANET
Senna siamea %L‘Viéﬂ
Senna tora ﬁmﬁﬂiw&l
Sindora siamensis ULAA
Tamarindus indica ULy
Fabaceae Acacia harmandiana NIz
(Mimosoideae) Albizia lebbeck ngne
Albizia lebbekoides AN
Albizia saman mmﬁ
Erythrophleum succirubrum ¥I0 WUHIA
Leucaena leucocephala nyzhiu
Neptunia javanica Aaalan
Pithecellobium dulce UTYUNA

Xylia xylocarpa

bbA
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A1519% 1 (sid)

Fored Fowgnuenans Yoo
Fabaceae Abrus precatorius mzﬂﬁ"}mmg
(Papilionoideae) Christia vespertilionis PNUNES
Clitoria ternatea DT
Crotalaria medicaginea AnwIuA
Dalbergia nigrescens AU
Dalbergia oliveri Tt
Dendrolobium lanceolatum wNAUNY
Derris scandens o TadiSes
Desmodium triflorum g ndnaney
Pterocarpus macrocarpus Uszath
Rhynchosia bracteata wzwUuth
Rhynchosia minima nngUay
Sophora exigua fnulan
Stylosanthes humilis falola
Tephrosia purpurea AT
Tephrosia vestita AUTIENR
Hypericaceae Cratoxylum cochinchinense é’amgzm
Hypoxidaceae Hypoxis aurea AR
Lamiaceae Hymenopyramis brachiata n3EYNNUY
Tectona grandis én
Vitex gamosepala wndnvntos
Vitex limonifolia 193 Auun
Leeaceae Leea macrophylla NYITINNED
Leea thorelii nzsdluiie
Linderniaceae Lindernia ciliata Reauan
Lindernia pierreanoides REITINNDY
Lythraceae Lagerstroemia cochinchinensis HTULUNLNTYU
Lagerstroemia floribunda ATLUNU
Lagerstroemia loudonii L&an
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Fored Fongnuarans Fonuiles
Malvaceae Abutilon indicum T ONCTAb)
Bombax anceps Tth
Corchorus sp. Jansgean
Grewia abutilifolia 173 Veenu
Grewia eriocarpa UauAuLm
Helicteres lanata Tou
Sida acuta nedalug?
Sida cordifolia nedatuteu
Sida subcordata neTANaN
Triumfetta sp. 1
Melastomataceae | Memecylon edule nanLuilon
Meliaceae Azadirachta indica @zt
Chukrasia tabularis gy
Walsura trichostemon fndu
Menispermaceae Pachygone dasycarpa NUIUNTU
Moraceae Artocarpus lacucha "IN USWIA
Streblus asper Yoy
Ochnaceae Ochna integerrima ALY
Olacaceae Olax psittacorum ¥ilales
Oleaceae Jasminum anodontum 14ln
Jasminum siamense uzdTadion
Orchidaceae Geodorum sp. 'jmgamq
Oxalidaceae Biophytum umbraculum VER
Passifloraceae Passiflora foetida AZNNIN

Phyllanthaceae

Antidesma ghaesembilla

wirlevan wzai

Bridelia ovata Uz
Flueggea virosa Aslanam
Phyllanthus amarus Qfﬂéﬂu
Phyllanthus virgatus STRGRIRY
Sauropus hirsutus RNWITUUN
Sauropus quadrangularis UTHUNAE
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Fored Fowgnuenans Yonudlas
Poaceae Acroceras munroanum mﬁﬂ‘uvl,m'
Brachiaria mutica e
Chloris gayana nesIun
Dactyloctenium aegyptium naUInANeY
Digitaria sp. NeAUNT
Heteropogon contortus m@‘wmmm@
Paspalum sp. NOULAUDY
Setaria sp. REYIADNAN
Themeda sp. neueln
Vietnamosasa pusilla win
Polygalaceae Polygala erioptera gnalnuasy
Polytrichaceae Polytrichum sp. UDd
Rhamnaceae Ziziphus cambodiana NTATDY
Ziziphus jujuba NN
Ziziphus oenoplia Eumien
Rubiaceae Catunaregam spathulifoilia AR LAGA
Catunaregam tomentosa EHTGEN!
Gardenia obtusifolia Auentioy
Hymenodictyon orixense funu QIaﬂ
Ixora cibdela W
Mitragyna diversifolia NIV
Morinda coreia galn
Tamilnadia uliginosa AZGUNN
Rutaceae Atalantia monophylla ULUIN
Clausena excavata VGG
Naringi crenulata 38U
Salicaceae Casearia grewiifolia ns1etn
Flacourtia indica azaull
Sapindaceae Schleichera oleosa PYASE
Sisyrolepis muricata ATASOUUIN
Zollingeria dongnaiensis Fvueu Tuon
Selaginellaceae Selaginella sp. auﬁmm
Simaroubaceae Harrisonia perforata AUNI
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Fo9d

Jangnuarans

7]

Fanuios

Smilacaceae

Smilax luzonensis

gUMn LT99

>
o

Smilax ovalifolia o Tadds
Solanaceae Solanum incanum uzdotumiy
Stemonaceae Stemona tuberosa NUDUAILNEN
Verbenaceae Lantana camara WNINTBY
Vitaceae Cayratia trifolia AL uw

Cissus repens LAY
Zingiberaceae Curcuma parviflora N381387U77

Kaempferia marginata RUEREA
Zygophyllaceae Tribulus terrestris AUNNTLHU
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nsUszendldninaieseasidengianszuuusudainireulunisduunnssaldu v
Tassnsaudyusuttugnade yaisdenmun Jmindunys

Application of Very High Resolution Imageries from Mini Unmanned Aerial System for
Forest Tree Species in Angaet Forest Community of the Chaipattana Foundation,

Chanthaburi Province

Arned gassanda’’ nguilpdl 1W3ANs? NMgaun WEILEY!
Lauinemaniuarduindey, AuINeImans, inIngndeysmn
? AglansaumArans, I INe18uyIng

*Corresponding author: Email: suwannalert l@hotmail.com

unAnga: Uyuyutiueinde Wulasanmsianntguruielifaulaianglukasamewenviosiuld@nwinanug
n1seusng warianlininenssssundliiinuseloviganegnedsdu Feituifnwased druann-nsu dunevge

Y

Faripdunys Svwanuiivszana 160 15 ludagdu oliwalulagnisd1sia wasmsvhunuinmaeneazidenas

o A

fedoyaiilfidutiogiiuftanvesiiuiidnu Tnquszasdronisfinundall o mavszgndmeluladszuveinimeny
yu1ALEN (small Unmanned Aerial System : sUAS) tlasuunwssalsdBusiuainaindie waznisiiudeya
maauy Ganmildaneinasiuazidunndeisiliainndes tandengisuiunsidvifivnssa Green-
Red Vegetation Index : GRVI kagldimatinn1sdnuunidsing (Object-based Image Analysis : OBIA) laggaufiy
MIRALILUUI1a89g1uNg (Rule-based Model) Litelagnagaunisseynssaliiudu wan1s@nwilunisld
wuuiiassgiung Ussgndrumadanisiuunideingiunmiieneazdengeiilianeiniaeiurunadniaiig
gniesUszuna 55% wazAnuaenndesvasdeya (Kappa Coefficient) aglusziuiivausulduunans
(Moderate Agreement) SzUUvuBUdBINAEIUYLIAEN WazmadauuugIungiiuszansamdisaslunissuun
wazusiitnldieasdengdldidusgned Sniadiannsatisdnaiilunisinnsliildludnmanils uazannan
nludsggnaldluausuineg wesaldfusudnilnafinu 16un Hevea brasiliensis (879W157), Lagerstroemia
floribunda Jack (azlun), Horsfieldia glabra (Blume) Warb (ugwi12unnn), Brucea javanica (L.) Merr (7%8@),
Hibiscus Macrophyllus (Uay) {udu lnglusuianagyiinisnageundes Near Infrared warimuliaaiianunse
Suunldgniesuarusiugunndety

q

Arddsy: Unyuauinuenade, ssuuueudennIAeuswnign, n1ssuundeyanimdaing, wuudiassgiung

ABSTRACT: Angaet-forest is the project development of local community to conserve natural forests and
to demonstrate how biodiversity can increase economy development. The study area is in Tokprom Sub-
District, Khlung District, Chanthaburi Province and covers area of 0.25 square kilometer. The objective of
this study was to identify tree species using aerial maps by the small unman aerial system (sUAS) and
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ground data. In the field, the multirotor aircraft and RGB camera were used for image acquisition, while
the ground data was collected by the forest inventory technique. Firstly, the green-red vegetation index
(GRVI) was used for forest area extraction, then the object-based image analysis (OBIA) and the rules-
based model were applied for the tree species identification. The study recorded Hevea brasiliensis,
Lagerstroemia floribunda Jack, Horsfieldia glabra (Blume) Warb, Brucea javanica (L.) Merr and Macaranga
denticulate as dominant tree species. This method presented moderate accuracy with 55% and with
kappa coefficient of around 0.42, nonetheless the rules-based model showed satisfactory results of the
classification. sUAS is a powerful technology for creating very high resolution maps and can be applied on
various fields. For the further study, the higher precision of forest species classification will be addressed

using the near infrared camera.

Keywords: Angaet forest, sUAS, OBIA, Rules-based model
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2555) , (Charoenjit K. et al.) Lﬁaqmﬂﬁﬁﬂmiﬁmw
NYuBUAeINABIUTITTEazBunge vinlsinnsly
wadiansuunidanimiulivanedsiunldly

° = a
ﬂqif\]"lLLUﬂﬂWWWNﬁWEJa%LE]EJWEﬂQ
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Turuiteiasjsuiuidelunsszend
ANEIYNNBINIAINTEUUYUEUADINIALIY LNT1E
mwﬁlﬁﬁuﬁmmamﬁamqa (Very high Resolution :
VHR) @1unsnfivuntanailunisduiidesnisle
suaiauuaedumssuunnealitudu u
%ﬁqﬁuﬁiﬁLﬁaﬂWﬂgmmﬁ%% (Fuzzy Logic) gl
lukuudassgrung (Rules-based Model) oy
W lunisadeguuuunisdiiun wasiduwuimig
dmiu
Bnsdsrslsuuindlagldszuuruguionnimeiy
soluluauan

nsAnwiaded S9mguazasdifiosuun
nysauldguduainaingreniserniAainyueud
91n1AguILIAEn Ineysainismaianisdiwun

1% a

Toyaldeing wazdoyad1sianiauy
gunsaluazisnisAnen

1. @aunfnen
wunAnwlasainsiautguwy

2 ' aa o [ [ o aa v

Trugradayaiiddeimun Smindunys IRdania
Qim1and Ao 210009 E 1395191 N &i#i u il
TneUszanm 160 13 uituiivisssumalasyseana
80 13

2. msnudeya

2.1 M3nseudeys

yhnaedeudoyafiugrumgimansves
fufifnu (GIS database) 1l o 928lun13d139
meaunilsiianugndesionmnud uasUjoR Tne
sudeyamaegiianansilddanion laud veuwnnis
UnAI9332AUsIUa (Tambon Boundary) 90ULU#
LLa%‘UU’]WU@d‘ﬁuﬁﬂﬁﬁﬂ‘H’] (Admin Boundary) L&u
auu (Road) nwiuiin1s@nuidsldanaimdie

1Usunsu Google Earth U 2015
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2.2 maiudayaniaauiy

nsfiudeyalunipauinazyiinisiudas
#Fregnetnsn (Temporary plot) wazAMUANIEY
F1uauiog1e Tngagnanlasuunn 10x10 wag tie
d137aliilvg (gilon1siSeuimenuiosvesyuyuiy
ANLvINVIaNeNITad Y, 2553) Aeldfitidu
soUnNsETRUDNINNNTY 15 iwufiuns warldiaiasuen
Frunuai favuiuiialan (Global Positioning
System : GPS) ¥y us v esianssaudils
dmaluntasiiegndangn uazdresulivssnou
Mumjsveamssalsiudaziiafiothdeyaluldsudy

ANV ULUADINAEY

UM 1 nsnaunuinduluunia

({xn: Dronedeploy)

2.3 N3INHULUITY BAZNITENEAIN
NTTUUHAUBUABINIABIY

A1ruakuIn1stulLuunia (Grid flight
planing) uanadssuil 1 Ineliaseuaguluiiud
ns@nu waztitelfiuadugnieslunisuiuud
TOYANINE18N1901N1A LADINNYAB19B 9N
(Ground Control Point : GCP) Wavaa 6 0 wiendu
nd198slun1suiuunanalgidasvindla
(Geometric Correction) Iﬁﬁmmgﬂﬁmmﬂﬁqm

Mnduimstuiinameienseiniaae

ndastufinn MUY True color RGB Iaeduaendy
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' & d' b ' =
wwregradussuuiielidesanisussaiana Ined

£% =

LUITUILADITNITTOUNUVDININTINIIATUALN

a

(Overlap) 71 85% wazA1uv14 (Side lap) 7 75%
LLamé’fﬁgﬂﬁ 2 Lﬁammauyﬁzﬁmaqmwms‘mammﬁ

Tunisarenngieniserniaazdui
A 300 AT ATILEIBET 9 LmssoIUT UFU
ndadlidraiduuuiwuuiuiiy wasduiinamd 3
Auiidegy ndpsiililunisAnunadsifondesitnen
Sony '§;u EXMOR Resolution : 4000x3000 pixel,
Focal length : 20 mm. k@ ¢ Pixel sixe : 4.2 um

naun1siuazinisAuvinaugIvesn1siu lng

v
v

a1nsh (1) fall

GSD __ Altitude
pixelsize o focal

dle  Ground Sampling Distance (GSD) w1

ANNATIEANINRORNITa] (WURWNAT/ANLYA)
Pixelsize WU VUIAAINUBINABY (M)
Altitude wnu awgslunsdu (m)

Focal wnu AnugIlniauaInasd (mm)

e S

OVERLAP SIDELAP

P A v o
EU‘V' 2 MIUULDUNUUBDININ

({1 Melown Maps)

dlelgninaineiniaeuliaudundiazin
AIMUI1A15 mosaic LilalHldAIM Orthomosaic
ﬁaamﬁamqwmﬁuﬁﬁnm wasthuauiin e
o1nAlUAs1gidsAInsasieuveanssalilinay

yilnmall
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3. Ansnzvidaya

3.1 mawSeududeyaiiiesiuun

foyamaauy deyadiumisiinesdulii
TA91nn15119uUasfie819 waviiuiinnan GPS
wigliresionisdiun uazasaaeUNanNgNHDs
1¢ doyadildanszuuvusuienniaeiu dundu
Tadelunsduundeya

3.2 15U5UUTIAUNAINYBINN (Image
Enhancement)

True color RGB AN15axTioundsaiudile
990 1mA934 True color H13aAUALAY (Red) 929
AUl (Green) waztienaudiiiiu (Blue)

fytlignssas (VI : Vegetation Index) i
T4Tun15@n¥1A® Green-Red Vegetation Index

(Takeshi Motohka, 2010) Tgaunsi (2)

GRVI = Pgreen — Pred
' - (2)
Pgreen gn Pred

$1h) green Wn 9AAUANDLTIUE
1@e7 (0.5 - 0.6 pm)
red WY YRaRaUAUBLTIUERAT (0.6 —

0.7 um)

nssuNBAsITRaNeUR2 (Textural
information) Lﬂumiﬁm’;mﬁamwﬁams
Ainswiidonmitelildlasssveadonw Wunns
TnAIANNLNSEAUEIVBIRNIEa (Pixel)
w3DI38NN151ATIEALUVEI M1TIATIERUASNS
AUFUNUSVDITEAUALN (Gray — Level Co —

occurrence Matrix : GLCM) (R.M. Haralick, 1979)

3.3 n1s3uundayan naen19eInIA
Tududu loafdun1swendlun1nLuy

Multiscale segmentation §n1as5al, 2556) lne

=]

wuangqudeyanimidainisagieunlndiAs iy
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@

snddetuieasaduingiuun fansfiansmn
MnnstmuaAnagnnesfmmnzanlunis
wendlaun1n (Empirical Visualization) 910 Fu
andunisdtuundsziandeya (Tree stand
Classification) Tnglduuudnassndinaransiuu Rule
based classification mugﬂuwngmmﬁ%% (Fuzzy
logic, 2551) Aim wUUIIAB3g1UNg (Rule-based
Model) (wgs, 2551) lagtdAnisagisuesiaag
§29AAU (Single bands) wazA1Fuiifionssas GRVI
Uszneuiutoyaneauiiievlusuwunwssailiioy
AulnBnann1391UNA18 Standard deviation (SD)
wuutsAwuusaludd uazludugadiierinig
U5giUNIINIIA0UAINYNABIVBINANITI NN
%’ayjai%l‘ﬁ%ﬂ”ﬁa%ﬁd Error Matrix %38 Confusion
Matrix wazld Kappa coefficient 1lana3zAuAIY
aonAdoeseainedoyadieds uasnanssuunitlean

Juszauanuiieduresdaya (Cohen, 1960)

Nawazasuna

PnNan1sanelanaassdLunnssaliu
#u 3 vila 9niuiinsdnen Tnedennssalldann
Sruaufinuainnisredasfifvsinaiieute lag
a51uuudianafignslunissuuniuu Rule Based
Classification mawuusiaesgunguesiledlain 3
TudurewansAnenituneudad Ao 1.05aen W
8199171991016 2.11591HUNFIUNIN 3.LUUI1a0Y
Rule based classification

1. wnufinwgienieeannia
Orthomosaic

delfnwdganszuusiueusiennia

g uAENTle LS OULUL Grid Flight
Tnanmdildaziundediseiu lnenounisiinig
ﬂulﬁg?ﬁf\m Ground control point (GCP)Filondu
naBemugniesaInnsTufiin GPS feindes

GPS RTK A213UsUe wanadisgui 3

3UN 3 (A) amiiudiding Orthomosaic ikTunsUSuLARIAILgNGDY Tfn RMS error fie X = 5.517

meter WAz Y = 1.859 meter (B) Mwms6ia GPS RTK ifleifiufidnuugn GCP iilehaludfuudany

QNADIYDININENY
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2 A53UNEUAIN Multiscale

Segmentation

Armnsdmesisimualunissiuun
1ng) (Object) 1oun Scale parameter = 30, Shape
= 0.3, Compactness = 0.1, Image layer weights =
1 uansfegud 4 Tnemu Object wurnlngfigndl
YUIALNIAY 253.88 A151940AT Wagwu Object
PNAANFATVIAWINAU 0.511 M13UAT

2. WUUIa4d Rule based

Classification

mnmamiﬁﬂmﬁlé’%’auﬂammwu
WusuReIndguaundn leviinisidennssald
i Tuttudinmsfinyiuniann 3 wiin viedundu

F108191UN1INIATINTALY O UTIIARUAINB LT

1Y =

Aung #087 U8 (RGB) AUAGI9NSTINAG TN Y

W33 Green-Red Vegetation index (GRVI) wagan
A53ATIERAETURY (Textural) w5n153AS1Z9
AINNEINUDTEA VALY (Gray — Level Co -
occurrence Matrix : GLCM) 1a ai%’ﬁ”wu A8 A1
lAuA Homogeneity, Contrast,

Dissimilarity, Mean, Standard Deviation,
Entropy,Angular Second Moment, Correlation
Tnedsdasunafiseduliiannisnauasninaun
rlaagiseanssaldusazeiln uaglaaunisnis
$IUUNUUU Rule based Statement voanssadlsiing
auafia Lanetemsneil 1 Samanisuszidiuainiy

gNEvIBg 60% INHANITIILUN

209700

gﬂﬁ 4 A1MN139 Multiscale Segmentation

Oral presentation

% 105



N3UsEArINsuazdLauaNaNEIvINSeseTsaddetinmve U livsemalne a3sv 6

o ANEAIINSBULAENINYINTANERS UNTIMEIRBLTRS UATUSH S9ning Jufl 19-20 UNSIAN W.A. 2560

mi'lx‘iﬁ 1 ua@ng Tree Stand Model

Tree Class Rule based statement
Hibiscus Macrophyllus | [Band Red-R (53.64-69.24)] and [Band Green-R (122.54-142.26)] and [Band
(Uaw) Blue-R (93.62-125.5)] and [Veg GRVI-R (0.074-0.104)] and [Correlation-R

(0.847-0.919)] and [Homogeneity-R (0.228-0.282)] and [Contrast-R (13.63-
23.97)] and [Standard Deviation-R (6.34-6.84)] and [Angular Second
Moment-R (0.0034-0.0048)] and [Dissimilarity-R (2.81-3.63)] and [Mean-R
(124.3-146.62)] and [Entropy-R (5.75-6.03)]

-R = Range

A19197 1 (A2) uans Tree Stand Model

Rule based statement
[Band Red-R (56.92-68.18)] and [Band Green-R (129.7-137.56)] and [Band
Blue-R (98.95-111.07)] and [Veg GRVI-R (0.105-0.135)] and [Correlation-R
(0.823-0.901)] and [Homogeneity-R (0.176-0.206)] and [Contrast-R (25.06-
41.26)] and [Standard Deviation-R (7.02-9.36)] and [Angular Second
Moment-R (0.0018-0.0028)] and [Dissimilarity-R (3.92-4.84)] and [Mean-R
(135.44-141.48)] and [Entropy-R (6.2-6.64)]

Tree Class

Hevea brasiliensis

(81791W151)

Horsfieldia glabra [Band Red-R (57.83-70.21)] and [Band Green-R (114.61-137.73)] and [Band

(uzwd1unnn) Blue-R (92.33-117.51)] and [Veg GRVI-R (0.069-0.117)] and [Correlation-R
(0.838-0.922)] and [Homogeneity-R (0.19-0.236)] and [Contrast-R (18.28-
33.36)] and [Standard Deviation-R (6.72-8.82)] and [Angular Second
Moment-R (0.0021-0.0031)] and [Dissimilarity-R (3.35-4.41)] and [Mean-R
(129.96-144.2)] and [Entropy-R (6.07-6.45)]
-R = Range
1NAITIMUNAILLUUTIA03951UN L V039 T (Rule 2. Hevea brasiliensis (57aw137) fifu

based Model) Insn13fvund1t1v0sdudoya
$19€) Fhunelunssuunduldnanisswunves
fwoonuusazadiaiinanisnaaosiel

1. Hibiscus Macrophyllus (Uay) i
ﬁuﬁﬁau&ammamquﬂﬁzmm 410.52 13194093
wazifus NS uunldavan

32 fU WARNAAFUT 5

SouvenunAauUIEIIN 1,448.83 M1TILUAT kA

a

fuduanmssuunldiua 86 fu uangeagy
6

3. Horsfieldia glabra (nzw51un
nn) fifuiliFeusonunaqulszan 957.04 R137s
WA wagtusiuauainnissuunldiomn 51 du

wanaRagun 7
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4. MIMAHBIANYNGBY (Accuracy)

NNINAFBUAIINYNADIVBINTIHUNTY

A15t9laLea Rule-based classification lngdia1aau

gnead (Overall Accuracy) 8¢

M13°99 2 UEAAINITNATBUAIAUYNADS

o ANEAIINSBULAENINYINTANERS UNTIMEIRBLTRS UATUSH S9ning Jufl 19-20 UNSIAN W.A. 2560

55% wazArduUszans waui (Kappa Coefficient)

’ngJj‘ﬁl 0.42 Moderate Agreement WARARINNTINT 2

Ground truth
Hevea Hibiscus Horsfieldia
brasiliensis | Macrophyllus glabra Other | Grand Total | User Accuracy (%)

Hevea brasiliensis 12 3 5 20 60
Hibiscus Macrophyllus 12 3 5 20 60
Horsfieldia glabra 3 9 7 19 47.36
Other 6 2 2 11 21 52.38
Grand Total 21 14 17 28 80
Producer Accuracy (%) 57.14 85.17 52.94 39.28 Total 55%

Kappa 0.42

a <
1 IUUaZETUNA

FTUURUEUABINIABIUVUIAENYIBLY
Usznsnmlunisdimanngluuuresveaninegiy
Afieulaeg9d asanvueuieIn1Ae Uil

o

ailineasBengs muaniuaniiladidutdagdu

q

v
Y]

TndiAssnazivdsuntadludioniign visdaamunsn
A1uaEI9Ia7 (Temporal resolution) Tun150u
\funmdnenseniafievanidssanineinianie
dasunaudneg eanaiieuduaunsainldeannin
syuuruesudomasuIadufdieidifylunis
daiiudl warnsusuiinmdiesandengs 7
farufutatunniiaalufiuiidnu
lunisdruunwssaldduduainanany

s1wazdungeiuluudnged Rule-based @11150

uunnssaldlalussaudiunans lafsiulinadns
Vl,ﬁﬁwhﬁmiImwhmwaamé’masﬂjﬁ 0.42
(Moderate Agreement)

smallUnmanned Aerial Vehicle (sUAV)
ﬁummzLm'msﬁmw‘hLquﬁmwmmwasLﬁamqa
FemuaziBon Famnzuinisldauldedgissings
wagarsndusluiuiiiug lussduaanuged
emﬁ’ul,ﬁamaaammgﬂﬁaa wazswavidunnini
Anefuda sUAV tufidnsioaviomdsiuiifiazidon
Aameniiey annuududilunisinsisdiuii
Tusgauiinag
laagieaninnmaneaufieu(Laliberte, A.S.,2009)

TunisnaaeswuUsIaninsed wssald
$uunenilgnde Horsfieldia glabra (izwd1aunnn)

Felanannugnaesiinn tnedl Producer's accuracy
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= 5294% Way User's Accuracy = 47.36% ey
wisalifdinunlddnefignie Hibiscus
Macrophyllus (Vo) &sldAraugndosuiunans
Inedl Producer's accuracy = 85.17% wag User's
Accuracy = 60%

LUUI1899 Rule-based fiaududou
vodudeyaluwsiastu fodld Fuzzy logic iuvae
Tun1sdruuntvdtsuasiairuaiuisalunig
Uudsuszuuldlaesnludfnuaninuizdond
Wasuly wazdnsdnduleogranganndeaywd
Idnndu (weg, 2551)

nuansivelagldlumanuu Rule based
Tunrssuundedtesnunduiiiineld Tneaiaiy
\Besiuogi 55% waznssaldinudlng laun
Hevea brasiliensis (8 19W 157), Lagerstroemia
floribunda Jack (9 ¢ 4 U n ), Horsfieldia ¢labra
(Blume) Warb (11W3121nnn), Brucea javanica
(L.) Merr (31%9n), Hibiscus Macrophyllus (Va)

Wudu
174
Yolauaiue

Tunaifiudeyafiufidnunisassinliasy
71 3 geniameduliudarssandnisudalunm
gan1a MliAn1sagioundiIue1avzindny
aaaadould evii 3ganavzibilalunaves
wisauldudazvdaluusazganialiaziBennit uag
msvinlumausaznssalilug19e1g6n9 Y0
Iiindug

Tumailddulianansaldiuiuilunasug
1% 9199z1doadadadonisaningivszing

gfiennia Fufu dudu Mdudidivuanis
! lﬂl/ A

wiiulnvemssaldunassinvesunasiiu

v
== '

ANATNYDIN NN AT UTUREAULIAN

§18ANLAZYINIAINTVINYUVBINIBTNY Lol
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g wdiafianansdneludisiinasenfinglaivinaguds
2INAUNABIIINIATU LNSILANALAIHADENIUINAD
ATIINUA LAZAITUULEIUAIN
Agasedlunaiienvaziinisdoustuiuen
Prsvemssalividndu Feandnnugniesasld
Fatugaasunlueaiuneimanzanlunismaaes

Asssold

ARRNISUUTENA

a o v

YOUOUAM AMAFR 5N WIntilasens

q

aa v o

WawUrguaudiugruda Tuyaiddewaun W

= o a‘

auazeanlun s iiud aadsn doauszon
wazAainen ygyiu Eeetdnidelulassnsiamin
guyuiueIudn) nsdrmaivdeyaninauny waz
arudanlufiuiisnunnang uasnuganyunuide
IMNAULINGIANENT UnINeeyIn lunsvinnu
Woadedl oransdyums wnstendlvigugunsal Gps
RTK uagesufufinisernimeuliaudu augqd

gsaumnARIEns 1.UsNT N9UlAT1EY Drone
LANE1581984

nsuUALTINS. (2555). Msldiusunsugil
asawmalun1sainuwuudnassndnugs
swiAvesgiuszme. nosdosied uazd
powaAnd

nsutldl. (2553). gilan1siseuidlenuiesvas
YUYUAIUAIIUNAINNAIENIIT NN
“Guiy”. nyamne: Tsafluguyuannsal
nsineRswislsemelng

nsutldl. (2557). gilen1sufjiReuniuuun
119n1159a%11AINT5UNYN BB INTUUA
. drudaasunisdanisUrguou d1n

dnnsUnyuL.
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nsutldl. (2558). ununagnsartindanisia
YUy U W.A. 2555 - 2558. drtindanisin
YUV,

F01030] @1AuAIIUNS. (2556). AITIIMUNLYS
mgandayaningrenidiiss THEOS :
nsalfnu luuTadmiauunys. a3
iAans AnednYIAIEAT IWIaINTal
UNNINYRY.

WIS YRy wazide Busisu. (2555).
n1sseuisunszuunIsIwundaya
A28351893nnn uazildedng laeld
AWENBANILTBY SPOTS. A1AI¥IAINTTY
41579 A EIAINTIY quUIAINT Ol
UM INERY.

Inena dufsssu. (2555). N1959IAAIENINAINE.
NFANN : UTEN womdin Wit 1750,

uumsna suysaingyat uazide Weddsvu.

(2551). nMsTeuiigunssuIUN1ITIILUN
Joyanl8331899nnn uaziBeinglagld
ANEEA1TEY ALOS AVNIR-2. 1A
AAINTINAITIY ANYIAINTIY JWIaINTal
UNINYRY.
antuduasunmsaeuingimansuazinalulag.
(&&n.). (2555). UAV (Unmanned
Aerial Vehicle) Jufifumdeya 24
nINIAN 2558, Lidalaan

http://firldtrip.ipst.ac.th.

a33ne ansuun, Al Yees1sady wae
FuniIn ndhding. (2558). 15
wWisuifisunszuruniswundaya
sEdeIsn1sdnuundayaidegnninuas
ad o v a o v
Wmsuundayanmideing laeld

AMNagUsUAMUANTAINANTEN N
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w9, AMAIWIMINGINTEITNV ALY
FaIndON ALINUASAENS U INende
ULIATT.
drilnauimumalulagoinauazgliansauna
(@3ANTUMITU). (2552). Arsunalulad
2IMALAZNATEUWARENT.
NN DNTIUNINIUASUOUFUAYEA.
Anthony J. Viera., MD; Joanne M., Garrett,
(2005). Understanding Interobserver
Agreement: The Kappa Statistic. The
Robert Wood Johnson Clinical Scholars
Program, of the University of North
Carolina : USA
Charoenijit, K., Zuddas, P., Allemand, P.,
Pattanakiat, S., and Pachana, K. (2015).
Estimation of biomass and carbon
stock in Para rubber plantations using
object-based classification from
Thaichote satellite data in Eastern
Thailand. J. Appl. Remote Sens. 9(1),
096072, SPIE.
Laliberte, A. S., Rango, A., (2009). Texture
and Scale in Object-Based Analysis
of Subdecimeter Resolution
Unmanned Aerial Vehicle (UAV)
Imagery. [EEE Trans. On Geoscience
and RS. Vol 47, Issue 3. Pp. 761-770.
Matthias, N., Michael, G., Ralf, B., Frank, N. &
Gorres, G. (2013). Accuracy
comparison of Digital Surface
Models created by UAS imagery

and Terrestrial Laser Scanner. The
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(1973). Textural features for image
classification. IEEE Trans. On systems.
Man, and cybernetics. Vol SMC-3, No. 6.
pp. 610-621.
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ANwlATIAS19FIAUNY LazUauFINAUUI9UTENIT IUNUNWUNUSIIUEIUASUASIUDUTUS

Y
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Usea vJudu drulunlas BKCO2, BKCO3 way BKCO4 (LLﬂaaﬁazﬁwmLﬂuﬂ’]ﬁﬂﬁmfw) YENUVDY, NOIVAY WAy
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lofinnsnnauTaRuszineiiud wuin audRnienenmdu (soil texture, soil moisture content) laidl
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sEwineiiuil wadademeiuanuduuasiuiinuunnansiuegsiidedgymeada (o < 0.01) Wuwasnandu

FouveavesluwsasuUasdisnnuldvinduiuies
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ABSTRACT: This research Tree Community Structure and Some Environmental Factors in Rehabilitation
Area at Sri Nakhon Khuean Khan Park and Botanical Garden, Samutprakan Province for use the data to
manage Rehabilitation Area to three forest model include Low ever green forest, Peat swamp forest and
Mangrove forest. Which ecological three forest model replicates the entire ecosystem of Bang Kachao and
comprises three forest types. Make the tourists who come to take advantage in the Sri Nakhon Khuean

Khan Park and Botanical Garden see the importance green area in the city. The 1 rai plots, (40 m x 40 m),
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were established total 6 plot include BKCO1 plot is rehabilitation to Low ever green forest. BKC02, BKC03

and BKCO4 plot is rehabilitation to Peat swamp forest. BKCO5 and BKC06 plot is rehabilitation to Mangrove

forest.

The results of the study found BKCO1 plot (Rehabilitation to Low ever green forest) found

Streblus asper, Cerbera odollam and Azadirachta indica are dominant tree. BKC02, BKC03 and BKC04

plot (Rehabilitation to Peat swamp forest) found Streblus asper, Cerbera odollam and Erythrina

subumbrans are dominant tree but every plot in Peat swamp forest model has large Ficus benjamina and

large clown cover which difference other plot. BKCO5 and BKC06 plot (Rehabilitation to Mangrove forest)

found Streblus asper, Sonneratia caseolaris and Caryota mitis are dominant tree more over this model

plot can be found clump of Nipa palm

The results of the Some Environmental Factors study found physical soil properties are not

difference in each plot but chemical soil properties are difference especially organic matter and Electric

Conductivity. In part of temperature and Humidity are not difference in each plot but Light intensity are

difference because in each plot has difference canopy layer

Keyword: Tree Community Structure, Environmental Factors, Bang Kachao
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n15n1USu1uBunseing (organic matter, OM)
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variance : ANOVA)
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A15°99 1 Ardviianudidny VD), A1A1INRAINUAIBNTTANTY (Shannon — Wiener index) wasdsauiivlulnay
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Yoy 1379 Ay

BKC06 (81.88) (61.92) (25.71) 2.03 240.47 19.51 + 17.56 9.35 + 4.07
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71 3) Tudwvesrrudiu wasiagimundudifvgy fAAnuTuadudeliovay 80.28 Wouninuiuy

ArilArAuduladedeUsesay 74.19 Wnound gegnegiAauiugeu nauilnudunigaegi
& ra A a -:4 A & = 9 - o & a

ANTUGIARBE TR UNOATNEY LHOUNTANTY Wousuneay wazklasaziamundudveaudien

° 1A = @ <) N o= 1 - & N =S4 = aa &

Aanaglifiounatny wuasivgimundudraguun ANuTundenelSosay 76.92 lnelfounininudy

] (] 3
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Depth BD  porosity oM EC Depth oM EC
Plot ~ (cm) ¢/m (%) pH (%) ms/cm Plot (m) pH (%) ms/cm

BKCO1 0-5 1.08 5572 405 497 1.11 BKCO1 40-45 576 0.77 151
BKCOZ2  0-5 1.17 4283 485 7097 1.08  BKC02 40-45 585 0.67 176
BKCO3  0-5 113 50.15 463 4.25 1.08  BKCO3 40-45 6.07 083 173
BKCO04  0-5 1.18 48.68 450 10.07 126 BKCO4 4045 6.27 250 150
BKCO5  0-5 1.19 6562 443 557 1.43  BKCO5 40-45 435 224 175
BKCO6  0-5 1.15 4338 428 7.58 1.51 BKCO6 40-45 535 279 1.9

P-value 0.89 0.45 0.59 0.00 0.00 P-value 0.00 0.00  0.00

BKCO1 20-25 1.18 5529 535 241 1.53  BKCO1 60-65 567 0.70 133
BKCO02 20-25 1.05 53,67 511 0.44 1.46  BKC02 60-65 569 087 153
BKCO3 20-25 1.15 60.00 538 1.63 130  BKCO3 60-65 6.20 0.96 150
BKCO4 20-25 122 4379 6.01 217 1.60  BKCO4 60-65 6.14 192 133
BKCO5 20-25 1.11 5881 451 266 1.65  BKCO5 60-65 558 176 1.82
BKCO6 20-25 1.16 41,60 4.63 3.63 1.63  BKCO6 60-65 572 203 175

P-value 0.98 0.55 0.72 0.00 0.00 P-value 0.22 0.00 0.00

wewme  nattumsaduaneienfnannisiiudiegnsiu 3 vauluudazuuas
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wuag 0 (%) (Lux)
UnAuguen 28.92 74.19 4,832.49
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p-value 0.34 0.12 0.00
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Plant Community and Environmental Factors Influence on the Natural Regeneration
of Tree in the Forest Edge of Deciduous Dipterocarp Forest and Mixed Deciduous

Forest After Highland Maize Cropping at Mae Khum Mee Watershed, Phrae Province
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Abstract: This study aimed to investigate plant community and environmental factors influence on the
natural tree regeneration in the forest edge of deciduous dipterocarp forest and mixed deciduous forest
after highland maize Cropping at Mae Khum Mee watershed, Phrae province. Three transect plots, 10 m. x

100 m., were established at the edge of deciduous dipterocarp forest and mixed deciduous forest, total 6
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plots, for observation on species composition and environmental factors. This study was done during May —
December 2016.

The results showed that 114 species 80 genera and 22 families were found. They were classified
into the species of deciduous dipterocarp forest and mixed deciduous forest were 17 and 11 respectively.
The distance from the forest edge had high influenced on existing of tree species in the remnant forest,
especially from in 0 to 50 m. high number climax species was found. While, it decreased when distanced
from the forest edged, 60 to 100 m. and mostly found the generalist species where can be distributed in
large ranged. Besides that, the environmental factors included physical factors, forest structure and
recruitment factors across the forest edged have an influenced no regeneration of seedlings/sapling.
However, regeneration tree species of the deciduous dipterocarp forest had higher crucial limiting factors
than the mixed deciduous forest, particular severe drought and frequent fire. in the forest. The deciduous
dipterocarp forest was the species with controlled the forest structure that restrain to regeneration. For
generalist and mixed deciduous species were more easily than other due to the less environmental
restrictive but still has controlled by forest structure which easily to disturbance. So the influence of forest
edge is reflected to natural regeneration of both kind of forests hence protected forest area and managed

properly may promote the well regeneration.
Keywords: Forest edge, Plant community, Natural Regeneration
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ENVIRONMENTAL FACTORS INFLUENCING SPECIES COMPOSITION IN FLOODPLAIN
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Abstract: Floodplains are well known for important roles in sustaining biodiversity, water quality, and also
providing excellent spawning and feeding grounds for freshwater fish. They have been altered for
agriculture and urban development and also highly degraded by river and flow management.
Understanding the range of variability in structure and composition of natural or semi-natural floodplains
and the processes underpinning them are essential to conserve and restore this ecosystem. Floodplain
vegetation in Nong Thung Tong Non-Hunting Area was investigated to increse understanding of the
fundamental processes maintaining the natural pattern of floodplain. Trees and lianas > 5 cm in diameter
at breath height, and environmental variables were recorded in 20 625m? plots. These plots covered
three main habitats in the area, which are different by flooding duration, i.e. abandoned channels and
shallow ponds, temporary streams and shallow depressions, and ridges. Differences in plant species

composition in this floodplain were primarily attributed to flooding, habitats, history of land use, and
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distance to inner curve of river channel. These environmental factors were ultimately influenced by the

dynamics of river and fluvial processes. The results indicate the importance of fluvial processes and

annual flooding in maintaining variability of this patch of floodplain vegetation.

Keywords: Nong Thung Thong Non-Hunting Area, environmental factors, plant species composition,
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"NTFP" Ecosystem service from Khlong Lan National Park to community food bank
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Abstract: The objective is to study the format and value of the utilization of Non Timber Forest Product
(NTFP) from community 3 km surrounding the boundary of Khlong Lan National Park, Kamphaeng Phet
Province, Thailand. Use the survey and interview the representative sampling from 13 villages 435 family.
Collected type, quantity and charecteristic of utilization of NTFP then analyze by basic statistic and evaluate

the ultilization by average market price/ unit. Period of study is between June- September 2016

The result found the representative sampling mostly are female, married, average age is 50 years old
graduate from primary school ( primaryl - 4) 4 members/family. They live in community more than 25 years

because of arable land and some relocated here according to neighbors and relatives. They do farming,
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agriculture and labor. The average net income/family/year is 101,207.31 baht and 74.7 percent (325 familys) of

the sampling utilize and rely on forest resources in 12 format as 1) bamboo shoots 2) wild mushrooms 3) wild
vegetable plants 4) water resources 5) tourist attractions 6) insect and insect produce 7) craft materials 8) feed
animals and cattles 9) herbs 10) wild fruits 11) fuel, charcoal, fire wood 12) housing construction materials
The evaluation of utilization of forest product (NTFP) for consume by own selves 596,946 baht /year
and sell for family extra income 3,898247 baht/year total 4,495,193 baht/year = 13,831.36 baht/family/year.
Conclude the Khlong Lan National Park is an importance ecosystem in both direct and indirect benefits to the

community surrounding and also the food bank for them

Keywords: Ecosystem service non timber forest products community Khlong Lan National Park
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Allometric Equation for Estimate Above-ground Biomass of Some Minor Plant Species

in Natural Forest

Pady FWezUywr” ANsanl Saunsasy waz nagnd andias!
teuddenseusneunlyd dinddenseusneinld nsugneuuin®d divn wagiugity

*Corresponding-author: Email: chingchai.v@gmail.com

unAnga: aun1suszananatinmwilenufuresiuslisesunswialuiunvisssuwid tevinisdnwilulddiuau

yiln fo naeU warlinin Inendetrd@nwilunuiiaandifequuiuinass duadudu sunensawi)ll Jamin

q

N

ol

MWYIUYT 10U 15 fu Trwadunigudnananseduen sening 4.5 - 20.2 wuiues wagliandnuluuiinu

wuntunelaene Muakldy 811edure Fariann iy 15 & Trnadurigudnaisfiszdven sening 3.1 -

v
=1

13.6 Wwuiuns lnefiguuuuvesaunsuealawnin qail :

naeUn Ws = 0.0037 (D) %2 R? = 0.9693 N =15
WL = 0.0066 (D) #8%7 R? = 0.9469 N =15
AGB = 0.0098 (D) #2™° R? = 0.9643 N =15
TN Wc = 0.1530 (D) 21%%2 R? = 0.9380 N =15
Wb = 0.0601 (D) 1% R? = 0.7471 N=15
WL = 0.0795 (D) 1% R? = 0.5083 N =15
AGB = 0.2413 (D) 2% R? = 0.9304 N =15
Ioofl D = vwnaduinguédnanaissiiven (wufiums) Ws = dmdnuvieesdisiu [lan3u),
We = thwtinussvasdlsils Wb = dvtinusiavestu (Rlanda),
WL = thwiinusvesty Rlans) AGB = 131%11?1LLﬁqd’;uﬁagmﬁaﬁuﬁuﬁy’qwm (Alansw),

auniskaalawnsnitnannnisanwinsatanunsatlulduseuuuiadinimesanaletn wazlianluiunun
555U1ADU Lileatiuayudeyanisaraun1suauvesianssy REDD+ nseuaquiisliisesuiingus luiiunUn

555097 sty
AaAgy: dunsuealawnsn, naael, leinan

Abstract: The allometric equation for estimate above-ground biomass of some minor plant species in
natural forest was study in Musa acumilata and Gigantochloa hasskarliana. The sample tree of Musa
acumilata operated from Mae-Klong Watershed Research Station, Lintin sub-district, Thong Pha Phum
district, Kanchanaburi province with 15 trees in diameter at breast high ranging between 4.5 - 20.2 cm.

The sample tree of Gigantochloa hasskarliana operated from Kuidertoa village, Mae Chan sub-district,
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Umpang district, Tak province with 15 culms in diameter at breast high ranging between 3.1-13.6 cm.

These allometric equation are expressed as follows :

Musa acumilata Ws = 0.0037 (D) ****? R® = 0.9693 N=15
WL = 0.0066 (D) > R® = 0.9469 N =15
AGB = 0.0098 (D) **™° R® = 0.9643 N =15
Gigantochloa hasskarliana Wc = 0.1530 (D) "% R? = 0.9380 N =15
Wb = 0.0601 (D) ***¢ R? = 0.7471 N =15
WL =0.0795 (D) **** R® = 0.5083 N =15
AGB = 0.2413 (D) ***** R® = 0.9304 N =15
where as, D = diameter at breast high (cm) Ws = dry weigh of stem (kg),
Wc = dry weigh of culm (kg) Wb = dry weigh of branch (kg),
WL = dry weigh of leaf (kg) AGB = dry weigh of all part of above-ground (kg),

These Allometric equation can be used for estimated above-ground biomass of Musa acumilata and
Gigantochloa hasskarliana in natural forest and converted to carbon accumulate in natural forest with

minor plant species for REDD+ activities in Thailand.

Keywords: Allometric equation, Musa acumilata, Gigantochloa hasskarliana
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f199 fana Wedlmnugneios wnzau wazusiud
I2A1UT0ATVAYUIIUAIUNITHUANINE 183N
afisudieUszfiunsazaunsueulusziuUszine
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voenuldlulisssufuseanens 9 wazdnasnu
i duenansiilisnadeauiatagtu 1wy Ogsawa
et al. (1965) Anwnatanmvesdulslufiuiivngn
Tu Usnusuatlas snedesnny Jandndeslng
wariRuTuUs LYo Sorinnse du Ogino et al.
(1967) AnwrlufiuiivnfsfazUrduuds vsnm
Veedisnnednsede Santauassnsdun waz
Tsutsumi et al. (1983) Anwilufuiividvuds
vinandeuiney Jmindundl onansitauatiuil
THUssiiunadanmuessulsluthsssuwafidvuin
Lﬁumﬁ]uﬂﬂawﬁszﬁuaﬂ (Diameter at breast high,

DBH %38 D) dnnniviseinfu 4.5 wuiuns Juld

druaunisuealamninvesliliednnigg

Tudsewealng Aldviinisaneungs Sdwelud
03 waremy (2526) Anwiliisan (Thyrsostachys
siamensis) luvipsiisunetewany Saminniagauys
Kutintara et al. (1995) Anwnldludnuiu 4 siia Tu
fiufl anT3seduinusinaes Sunevewnnd S
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(Bambusa tulda) lt19mau (Cephalostachyum
pergracile) wagliun (G. hasskarliana) el aiie
(2533) @nwldla 9117y 4 ¥lia Ae lisan THuean
et (B. arundinacea) wagldans (Dendrocalamus
strictus) USHIUEITINEATUAE19VIS BILABENT
Jmdaedlud uay 8vsned Lagay (2558) Anwl
TeiuaUn (8. longispatha) leivstuey (D. brandisin lwinn
(D. hamiltonin)  wagluninussans (0. latiflorus)
UTIUAN TN YATNA9819919 B 1Lnr19 J9ndn
Wealyl @monansyes Chan et al. (2013) @nwlalle
Uihamsjthunszivies Tu Bago Mountains Usine
Weunns Ae Tivew (B. polymorpha) s lelldae
(G. nigrociliata) wazleuan druaunisuealawnin
vaaafadiiiilellulssmalnednsanu-luiud
NUIULIYIALAINTEIIY FJanTamysys (Fade
LarANY, 2554) @IUANNISLOALAIASNYDINAILNUI
Arifin (2001) l&@nwn ndaetiTh Musa x paradisiaca)
Tudszimedulaiidy lngaunisuealawssnynauns
Fananatnedu wandlumsned 1
\esanthsssumivesusemealnedadiviug
1ﬁiawmwﬁmﬁﬁuﬂizmaagluﬁuﬁ Wy naaeUn
fusing ledndug wagmnnnesiasneg Wudu 7
gelufinsAnwraunisuealawn3nflmuizauly
Usewirlne wioluusemadiades dadunisdne
wadanmvesndiedl wWewseufunisaneives
Arifin (2001) wazanaTanmuediiuin WewSouiy
ASANWIYeY Kutintara et al. (1995) wiai3auiiiay
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M13197 1 aun1suealawnsnussianeneg aldlunsauasatinmessiugliludisssuyi

i/ atiald aUNS5 RE|fwnug W9 PBH LBNANTD19D4
I
Yufeda Ws = 0.0396 (D?H) %% - 119 ~ 90 cm Ogawa et al.
wazULuganT X Wb = 0.003487 (D°H) - 45 -
WL = (28.0/Wtc + 0.025) - 45 -
UnRvyu* Ws = 0.0396 (D*H) *% - 119 ~ 90 cm Ogawa et al.
Wb = 0.006002 (D?H) - 74 -
WL = (18.0/Wtc + 0.025) - 74 -
Wr = 0.0264 (D?H) *'" - 3 -
YJufass AGB = 0.0569 (D*H) ™ | 0.9833 25 23 cm fallasdayaann
UIAULAS AGB = 0.0888 (D°H) “®" | 0.9456 37 33.5cm Ogino et al.
UnAuLas Ws = 0.0509 (D?H) > 0.978 63 ~ 60 cm Tsutsumi et al.
Wb = 0.00893 (D°H) " | 0.890 63 -
WL = 0.0140 (D?H) %5¢° 0.714 63 -
Wr = 0.0313 (D*H) **® 0.981 6 -
Tpisan* Wc = 0.15780 (D) 28 | 0.9773 | 100 ] Savis uavAE
Wb = 0.02892 (D) "*'* | 0.7149 | 100 -
WL = 0.01244 (D) “***° | 0.6718 77 -
AGB = 0.22187 (D) **™ | 09550 | 100 -
Teils** Wc = 0.14266 (D?) “**¢ | 0.9281 16 - Kutintara et al.
AGB = 0.24250 (D?) "**' | 0.9343 16 -
Teiuamn* Wc = 0.20811 (D?) % | 0.9665 10 -
AGB = 0.49522 (D% %% | 0.9682 10 -
I viang Wc = 0.09458 (D?) “*** | 0.9968 10 -
AGB = 0.49522 (D?) %% | 0.9908 10 -
Teipnn= Wc = 0.11151 (D) *#" | 0.9835 10 -
AGB = 0.22574 (D%) "% | 0.9726 10 -
Tleisan Wc = 0.3121 (D) M 0.8379 10 - anfie (2533)
Wb = 0.0480 (D) #'¢** 0.6164 10 -
WL = 0.0457 (D) 1#% 0.4603 10 -
AGB = 0.4174 (D) "% 0.8250 10 -
Teiuann Wc = 0.3845 (D) #6% 0.8901 10 -
Wb = 0.0070 (D) %% 0.5163 10 -
WL = 0.0082 (D) > 0.6932 10 -
AGB = 0.3243 (D) > 0.9590 10 -
TeiJre Wc = 0.3044 (D) 7% 0.8886 10 -
Wb = 0.0795 (D) %% 0.8369 10 -
WL = 0.0088 (D) 1*% 0.2347 10 -
AGB = 0.3939 (D) 18%% 0.8948 10 -
el Wc = 0.3044 (D) 7% 0.8886 10 -
Wb = 0.0795 (D) >% 0.8369 10 -
WL = 0.0088 (D) 1% 0.2347 10 -
AGB = 0.3939 (D) “*°% 0.8948 10 -
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A1519% 1 (710)

aU/aDakl AUNNg R?  [d1wudy| W9 PBH LONEANTDN9D4
qmﬂqdn';am
TaiuaUn* We = 0.0867 (D?H) °7®%% | 0.9281 40 - BNSNA hazae
Wb = 0.1384 (D?H) ®"?*2 | 0.8980 40 - (2558)
WL = 0.0940 (D?H) 78 | 0.9278 40 -
AGB = 0.1466 (D?H) “™*" | 0.8962 40 -
Triuslugy** Wc = 0.0136 (D°H) ***® | 0.8695 | 40 -
Wb = 0.0184 (D*H) ®%**°> | 0.8547 40 -
WL = 0.0174 (D®H) °** | 0.8562 40 -
AGB = 0.0222 (D?H) %% | 0.8413 40 -
Teinan= Wc = 0.0834 (D*H) “™° | 0.8280 40 -
Wb = 0.1671 (D*H) ®%8%2 | 0.7510 40 -
WU = 0.1107 (D*H) °™*® | 0.8297 40 -
AGB = 0.2061 (D?H) %" | 0.7492 40 -
Tevuengne We = 0.0324 (D?H) °%*%° | 0.8118 40 -
Wb = 0.0476 (D*H) ®™* | 0.7868 40 -
WL = 0.0446 (D?H) ™2 | 0.8046 40 -
AGB = 0.0627 (D?H) "¢ | 0.7761 40 -
Tniviau** Wc = 0.111 (D) #* 0.897 94 - Chan et al.
Wb = 0.028 (D) *** 0.697 94 -
WL = 0.038 (D) 142 0.598 94 -
AGB = 0.189 (D) "% 0.877 94 -
piana* Wc = 0.021 (D) 187 0.970 8 -
Wb = 0.076 (D) “**° 0.886 8 -
WL = 0.034 (D) **% 0.671 8 -
AGB = 0.308 (D) "' 0.963 8 -
Iillaap* AGB = 0.0001 (H) *?% 0.817 5 -
Teiussn Wc = 0.114 (D) 2% 0.899 31 -
Wb = 0.017 (D) 2%° 0.576 31 -
AGB = 0.131 (D) 2> 0.910 31 -
wiadniidialyd AGB = 0.8622 (D) 2%1° 0.9533 26 18.1 cm 978 wazAE
nauU N AGB = 0.0303 (D) 1** 0.9887 10 27 cm Arifin (2001)
gl D = wwnadurigudnansiiszavan (wuduns) H = anugwewulifislaveen (un3)
Ws = dwmdnuiisesanau (Alansy) We = thminuwisvesdldll (Rlansu)
Wb = Thuinusieesie (Rlanda) WU = thvihusisveslu Glansa)
AGB = ﬁmﬁnmuﬁagmﬁaﬁuauﬁwm (Alansy) Wr = tvtinuievessan (Alansw)
Wtc = Ws+Wb (Alansu)
NG * ﬂwﬁmamﬁ’uﬁaﬁuﬂﬁmﬁmLﬁmﬁ’um{l‘{faumaﬁiumsﬁﬁmmmma%’;mwLﬁmmﬂﬁm’m
NgaLLaYiANLAaTRLAR B RN
= uaunsisndudeddidesanlifins@nviuseudiov
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wns Augavargeaaneuiulduinnaldnsiwmie
#¥a MWwadanisudaduassduld #i3endn
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sanfudue VN 11103 Furlaudaatosen ud
yoandeUlunsasduazuiadudwosddu fuly
Tu Tuwiis Muwase U8 wazwa diveslirnluleay
Funvsoondu 81 fe warlu udrFaidiusien i
wonudslunauasdu undnimnantauaney
nduiinisgufuiediduudazduldlugs
ﬂimmﬁuﬁﬂ%’a;ﬂamaqﬁg’mﬁﬂammméha&m Wa2
ihlveuluiesujifiniseely

N3 edaeg1dluio sl fusnTs

o @ '

wgeiaegeiliainnirauinuneulugeu
Anusounigaumgd 105°C Wunaseiliesiulidey
171 48 Flus wIsaunumtnazasn Tunsaineuls
laN1EIa151vN1AD AL 8-9 Talug 9199sResly
g 1 a dy [ [
atlunisevdlegraiudutdu 7 9u

nsieungaungil 80°C tu niegluladiiy (water

in bound) AE5LLNYDBNUIUUA LLGiﬂWﬁE]‘éJjSS%jNNﬁJ

wadildsyimeeanuidndudedioungiiuinnii
100°C i luszwinmdasadig semeeanuinug
widAeensidegeitouluiingzisine1ns
seillos Aduduizsoseufigumgil 80°C nsazdn
gunpiiganiilazdinlisneimisunaiilugniiy
seineanulagmzsnlulasiay
visnduduniseuiiediaduiiGeuies
wanhdeyaainaiusngg udmIum
1. Wesidudanudu (feufuimdneuuis) vaq
f1BE19 1INGAT

Wasidudanudiu = Wmdnan-tuidneuwsia X 100

Y1UNDUWIAS
2. Waguivtinanvassiagawdazsu iduihmin
BULIIAINGNT

YINUNDUWIAY = 100 X Wndnan

100 + WosHusm IRy
3. MIANILANNUSITWINVUIAVDIAIAUAUNIATINN
vosauing 9 Ineldaunisuealawesn Tugd
Y = aX®
Toefl v = dhwdheunkwesdiusingg s1edu
(1w Ws, We, WL, Wb ez ABG : kg)
= @uUsdasy DBH (cm)

X
a,b = AR
NALAZIITAINE

nN1sAnwIatIn nvesndeUnlalglyl
779819917 15 AU Hyu1a DBH 8g5endng 4.5 -
20.2 wuing waglinnlaldlddedisdiua 15
81 U719 DBH 8g5¥1319 3.1 - 13.6 LwURLUAT
JoyaNIaTININAAEINYRINA U war INHN T ILERS
Tuss1el 2 uay 3 dauteyaaunisuealawnines
n&reUauaylinnn uandlun1snei 4 wagamd 1

Wy 2
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fu AMEALINTOLLAENININIAIENT WnInedeniing uATUTH SEWINE Tuil 19-20 UNT1AN W.A. 2560

nmsUszgsivInsuaziauenanuivInsiasedenideinmineiiliusemelng asad 6

M13197 2 deyaniaaunvesndieUn (Musa acumilata) Wunani3dgguunsingss druaduiu g unenewngil

FanIaNIyauys
AU |Awge| DBH thmtinusis Rlandu) it | dawfidu | Unesdn
7 | Gans) (ouduwes] adu |Tusiuliuese] U8 na  |swnndiu] lansw) | Alansy) | (auiums)
1 2.00 4.5 0.126 | 0.177 - - - 0.303 5.021 4718 0.004
2 2.50 5.6 0.243 | 0.292 - - - 0.535 8.529 7.994 0.008
3 2.40 6.8 0.372 | 0.519 - - - 0.891 11.97 11.079 0.012
4 2.55 7.5 0.446 | 0.547 - - - 0.993 14.351 13.358 0.014
5 2.90 8.7 0.527 | 0.491 - - - 1.018 17.579 16.561 0.018
6 3.45 9.9 0.687 | 0.682 - - - 1.369 23.876 22.507 0.027
7 2.30 10.3 0.856 1.36 - - - 2.216 27.798 25.582 0.025
8 2.60 10.8 1.012 | 1.308 - - - 2.320 32.282 29.962 0.030
9 3.15 11.5 1.211 1.56 - - - 2771 40.562 37.791 0.040
10 3.90 12.5 1.385 | 2.066 - - - 3.451 39.984 36.533 0.043
11 4.00 13.8 1.418 | 2.006 - - - 3.424 48.663 45.239 0.051
12 4.45 15.8 1.63 1.75 - - - 3.380 53.349 49.969 0.067
13 5.25 17.1 2.923 | 3.145 | 0.048 | 0.043 | 0.055 6.214 89.547 83.333 0.088
14 5.30 18.2 3.587 | 4.566 - - - 8.153 99.78 91.627 0.116
15 5.87 20.2 6.62 5.009 | 0.151 | 0.075 | 0.233 12.088 136.379 | 124.291 0.148

a v 1 . . X A o Y o v
A13199 3 Jayan1Aau1nveslikin (Gigantochloa hasskarliana) WufiUunelaene AIUAKITY 81NBEUNII

PNRIARIN
v | AT DBH DBH? Yk (Rlanu) Ywiinan |dhwuilfuih
(Wey) | (wunwes) | (@wuswes | a1 A Tu | soumndau | (Alansy) | (Rlansw)
1 8.27 3.1 9.61 1.189 | 0.231 | 0.149 1.569 3.649 2.080
2 11.50 4.0 16.00 2.871 0.392 | 0.599 3.862 8.121 4.259
3 13.81 5.1 26.01 7.601 1.496 | 2.018 11.115 19.687 8.572
q 12.28 58 33.64 1.775 1.192 | 1.316 10.283 22.946 12.663
5 13.05 6.2 38.44 10.053 | 1.430 | 1.326 12.809 23.452 10.643
6 13.91 6.7 44.89 9.636 1.252 | 1.057 11.945 21.64 9.695
7 15.58 7.1 50.41 9.664 1.026 | 1.103 11.793 23.264 11.471
8 15.40 7.8 60.84 8.115 1.451 | 1.524 11.090 24.98 13.890
9 16.55 8.1 65.61 14.637 | 1.229 | 1.028 16.894 31.494 14.600
10 17.12 9.3 86.49 13.787 | 1.774 | 2.497 18.058 34.664 16.606
11 13.73 10.1 102.01 17.076 | 3.043 | 2.219 22.338 44.013 21.675
12 18.27 10.6 112.36 25723 | 1.291 | 1.730 28.744 55.942 27.198
13 19.54 11.5 132.25 27.730 | 1.523 | 3.520 32773 62.64 29.867
14 19.38 12.5 156.25 32.480 | 4.936 | 0.655 38.071 76.345 38.274
15 22.37 13.6 184.96 43.475 | 3.280 | 4.701 51.456 103.818 52.362
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M13197 4 aunsiealawninvesnaleUn W acumilata) iunan1iideduusinass suaduiu dnenesngil

¥
N

Jarinneyauys uagliunn (G. hasskarliana) Nuntuneiaene fMuakidy 8unedurns Samianin

wfiaU/atinlel A3 R [d1wudy TH9 PBH LONANTH1984
QI’Wﬂqd/lﬂm o
naneth Ws = 0.0037 (D) #***? 0.9693 15 20.2- ANSANYIATAT

WL = 0.0066 (D) >8" 0.9469 15 -
AGB = 0.1466 (D) >?™° 0.9643 15 -

Teign Wc = 0.1530 (D) 21202 0.9380 15 13.6 ANSANYIATAT
Wb = 0.0601 (D) “*%° 0.7471 15 -
WL = 0.0795 (D) 192 0.5083 15 -
AGB = 0.2413 (D) 2913 0.9304 15 -

gl D = vwnadurgudnansiiszauan (wudwns) Ws = dmtinuisasanau (Alansy)
We = dmtinwiavaaatidle (Alansu) Wb = ininwiisvesns (Alansy)

v
o

oY

' ¥ v
A o v 9 /a5 [N U 1 a ' A4 A a o ay v\

Stem Biomass of Musa acumilata Leaf Biomass of Musa acumilata

7 ® 7

6 1] 23432 611 21837
— y = 0.0037x" R y = 0.0066x“
257 R? = 0.9693 25171 r*=0.9469 ./9
€4 / 224
2 =3 /
: / 3 3
> >
>, 5 2
fa) a

: % ; ’,7/.

._.,”o/'
0 : r r r 0 - T T T
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e Above-ground Biomass of Musa acumilata

14

12 1y = 0.0098x2%"® e
@ 10 +—| R®=0.9643
E 8 [ /
o
2 6
fay
o 4 )

2

0 T T T T
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v
' ° '

awi 1 aumsiealamninueanalgln (M. acumilata) Nudiaaiidvdutiuiinass druaduiu sneneann)il

q

Fandanyauys (1) anuduiiugsendne DBH Audmtinuisuesddu (2) ) anuduiusseving DBH fu

wiinuisvedlunuiuinily wae (3) anuduiussening DBH Authwiinuisvesdiuiiegmilefiuunmun
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Culm Biomass of G. hasskarliana
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Leaf Biomass of G. hasskarliana
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Above-ground Biomass of G. hasskarliana
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(1) AMUAUNUSTENIN DBH AUUINUNLIA9U8987 b (2) ANUFUNUSTENING DBH AUUIUNLMI89n4

(3) ANUFUNUTTEMING DBH AUTNMUNuiieuadhu kay (@) Anudunussyning DBH AUt nwisvasdIun

agwitlofufuviaun

NNSANINUIN nadeU HAudunus
58I9UIAYES DBH fuinadaninvesddu Tu @
squdnvesiulude) wavdrufmiofunusiamun
(Hasmvesaiu Tu MuaTe UF wazka) Aoutnags
lnafiA1 R? @9u1nnd1 0.9000 Faduaunisuealaw
A3nAldUsTuInatinmesndrs U luiudivn
sssurfveslsznald iHufiundangiiinani
vdoanuduvestundleiiuinninliududuedie
110 TnenuIEundIe9ia DBH vun 20.2 wuiiuns
sz ninanianun 136.379 Alandy wWiediun
Auranduiminudsavindedios 12.088 Alanfa
Fetfufundae 1 #u asfivunmingedls 124,291

Alandu wazdiUSunsvesddu 0.148 gnuiAniuns

v
[ S

2w v P y =l 2 A
ﬂuumﬂm’sl,ﬂumwmam N WUﬂa'JEJU'W]IWLWlI‘V]

10 fu szazauinlg 1 ANUIANUAT Y30 1 AU R
WUnziinassan1nuindonAsutege

dlowSsudisuaunisuealawminveends
ditdnwlag Arifin (2001) WUINHAAILIATININGS
nngreUndusgaunn aunisiaslimunzaufu
nsUsERLIaTInmveanaleUnlulsswmdalne A9
wanslunnd 3

NaNSANWLENIN WU TANUTANLEINUS
SeIUIAves DBH fusiaTaninvesd uazdiud

v
a o N (%
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AGB for this study VS Arifin (2001)

25

y = 0.0303x*13%

20 R* =0.9887

(this study)

£, (Arifin, 2001)
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ai’%ﬂuéfaaLLﬂaQGﬁ'a;ﬂaMmﬂﬁﬁﬂwﬂuﬁmﬁﬁwi’mmﬂ

= o v v ¢

FILAnIlUN1TI9N 3 NUUIITUIANUFUNUSTU

= ' =

LIATINNEIUN gmuaﬁuﬁuﬁy’wm fananslunin
i 4 (1) wuhdiannuduiudaeudiags fien R =
0.9304 awinfunisldan DBH Wusuusdasy wle
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Above-ground Biomass of G. hasskarliana
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The application of vegetation index to estimate carbon stock in forest area.

WIUNS g Taunnes’ wm duieinn’ wae yeliiun Uadums

Y

3

o

Tdugliansauna ﬁwﬁn%wjuaxﬁ’mmﬁuﬁaﬁﬂﬁ NIUPNUUIANRA FnriUn uagiugity
2ngaan1Arims dninuivnsiiuileusneil 2 (f35197) naugneTuwieR dnih uaeiudi
*nEuwIvNs ﬁwﬁm%mﬁﬁuﬁaﬁﬂﬁﬁ 9 (gUaT1¥51W) NINNLUUNIYA FiU waeriugily
*Corresponding-author: Email: narinjak@gmail.com

o

uNnAnga: wuINNITUsTENAldARY NN saLioUssanansavaunisuey lunuiunld nsfnwiasell lald

1%

ToyanUnivuds uihusuneassan Fmiadunyd uasduieds vsnudunelndlng Siminguassi
fingussasdiiiovnauduiudvesduifvnssaivmnzan Inelddvianuuandrafivnssa (NDV) uay fuilnm
LLmﬂ&hqmwmjwﬁyu (NDMI) Liteuseanasinaunnsueuazasluiiuiiinu

wamsfnwmud levndeyauiinuaiuouasaluiiuiifinu S1uau 24 ulasiiogne waginnesidaeguuuy
aunsendlmuudsanuin mduussansmimua (R) ves Arduiamumndnafivnssas (NDVI) iy 0.4966 us

AFLUTEANTAINIVIUA (RY) veeAAvlauwansemugudu (NDMI) iy 0.7675
AdARY: USunaansusuazay, Avlngsaig, Avdauuandaiangsa, A1RrlaLLaNA19RNYLTY

Abstract: Application of vegetation index to estimate carbon stock in forest area. Using data from Dry
Dipterocarp Forest in Soi Dao district Chanthaburi province and Dry Evergreen Forest in Pho Sai district
Ubon Ratchathani province. The purpose is to determine the relationship of the vegetation index Used
Normalization difference vegetation index (NDVI) and Normalize different moisture index (NDMI) to predict
carbon stork in the study area.

The resulted revealed that when use the data of carbon stock about 24 sampling plot. The result of
Exponential Function have coefficient of determination (R?).The normalize difference vegetation index
(NDVI) is equal 0.4966, but the coefficient of determination (R?) of the normalize difference moisture index

(NDMI) is equal 0.7675.

Keywords: Carbon stock, Vegetation index, Normalized difference vegetation index, NDVI

Normalized difference moisture index, NDMI
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1. Normalization difference vegetation index

(Kriegler et al. ,1969)

2. Normalize different moisture index

(Wilson, E.H.; Sader, S.A. ,2002)
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T NIR T MIR
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Abstract: The assessment of above ground biomass in REDD+ permanent plots was conducted at Khao
Soi Dao Wildlife Sanctuary, Chantaburi province. The objective search for the above ground biomass to
support the REDD+ process. It was Dry Evergreen Forest and the sample area covered 1,550 hectar. The

design had 9 permanent plots and each plot was 40x40 square meters. The stand was classified to 3
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dense; high, moderate and low respectively and each dense had 3 permanent plots. There were
distributed throughout the sample area. All of trees in each plot with diameter at breast height; DBH
bigger than 4.5 cm and total height were collected for calculating the above ground biomass including
the bigger than 2.0 cm of DBH woody vine.

The results shown that the mean above ground biomass in high dense stand were maximum with
486.619 ton per hectar, the moderate dense stand was 299.100 ton per hectar and the low dense stand
was 46.660 ton per hectar. The maximum of mean above ground biomass was in the second high dense
stand plot with 577.527 ton per hectar. This value was from both of the above ground biomass, the first
value was from stand in the plot with 565.678 ton per hectar and the other was from woody vine with
11.799 ton per hectar. The minimum of mean above ground biomass was in the first of low dense stand
with 30.772 ton per hacter. 20.768 ton per hectar was from stand in the plot and 10.004 ton per hectar

was from woody vine.

Keywords: above ground biomass, permanent plots, REDD Plus, Khao Soi Dao Wildlife Sanctuary, stand,

woody vine.

Oral presentation i 171



InguszasA

Werhdeyanandniatinmvilenuaululd
alvayunsinumsinfumsueumefiufuvesiv
Y o=@ v & a i 3
weis Fadudeyanugnlunsussdiunisudesmsveu

anmathldlunalnisasnda

aUnsaluazIsnns

1. AINEIEATUAIULAUALTGN UINTIAIU 1:
10,000

2. \pResszyfumisiitanafienuuiilan

3. U INTEYENNE BUINAILLT 60 LUAT

4. mUiaduiugudna (Diameter tape)

5. Lﬂ%ﬁmmmq&ﬁﬂﬂ Vertex hypsometer)

6. wdaedeimilnveten 2 Fumis

7. N3 ULT0ITUBINNTUUIN 1.0x1.0x0.6 LUAS
(A9xeT@N)

8. NszAEATIITUTIntoya

9. poufined esfiiuazgunsaidiviu

RIGEREVATRHG

/19

1. A15279uUAIR19E190179

1.1 7M91Ua3A29819017591U1A 40 x 40 LIRS
$1uau 9 wlas Tuanind 3 sedu diefnwiay
windulauaskandnatanmdeufuvoamsld
Tnedmdenfiufinnnaingrenriiiouuaususm waze
i’mazLﬁammﬁuﬁﬁgﬂﬁmﬁamm TUsunsu Google
Earth

1.2 $uunanndvesiuiidnulngazuds
anvaznisunaquidousenvewyldidu 3 szaude
(Fagognaluning 1)

1) Unauysalunn (High) ennanniseu

gonveny Lz anunuiniuvemssiuvwInlvg

wiuiiy llanunsauaadiuiufusuasls

2) Ynauysaluiunats (Medium) danam

yniousenvemyiiaziinumuiuiuremsmaan

oA

AWNNNAUT 1 ANTHANHNATUVDILTOULOATIIVUA

q

Y <

Bnuarlnajaduiu ansovesdiuiuiuduandding
\antioy
3) Unauysaities (Low) dannanniseu
vonverulivzilarunuinduromsmusuIndn
awiden duliiunngegnizatevieiu ueadiufiuAuing
wWanduduuunn
el msmaulasamsmsrandeiuiiviu
Fovirwuelvgiinanduliiveidumeliunm Fawh
T gulsniTunauniliivtu waznisnaudasansiu
Nuidnw mﬂﬁé’ﬂwmwanLL‘LJaﬁm’Jiﬁﬁi’muﬂgﬂ’m

ASTALHRDANINUNANN

AW 1 LAAINISIUNENwzan U 1wHne 199

a-Unauysalunn, bUrauysaiviunans, cUrauysal
ey

1.3 319n5gugd1miusesiuriniivgy
Andeudniavuin 1.0x1.0x0.6 AT $1UU 5
nspvg WefnwiUTinuafueunnendisiamauly
wiazihouasdiulaunisnnanszugsoesuyIniy

fananlunlasnIsmunIng 2

Oral presentation

% 172



40 m

nNIsus NITUL
3 8 18 23
20 m
nNITUL
2 12 /@ 22
10 m .
NIcUS N3ITUL
1 3 11 16 21
Om
Om 10m 20 m 30m 40 m

o

AN 2 UAAIULIATRIMUAIAIRENITEMAENT R Ta
YA 40x40 Wn3 NTMUNUUAIE BN 1010 LA
AW 16 wlas uagiumrtsansugsasug N

Ndluwag

2. maiudoyafifvassiuld

vinnsiiudeyanisiesaiulavesduldid
Usinglundasgesuun 10x10 Luns Sy 16
wUasgios Tngiinaninaet laud

2.1 fafiRvessuliyndufifivuindusinu

Ausnansfisziuen (Diameter at Breast Height, DBH)

U

o o

dmsu = 45 lwuRwng uazaugwasulinnlauds
Uaegen fanwd 2

2.2 ¥wu1a DBH vaaa¥ad/mennduiil
WA = 2 lwuduns Ingldinanugs

2.3 Falsfliiynanlunuain1nsfifivuia DBH
> 4.5 \QURLUAS W%@@Jﬁgﬁmmmqa dwsulsilafiy
aumglyivinnsiadfmeuiunSouasmunaeli
TaLau

Tinruaningaavesauld wiiad/mae
waglsflil Uszsrdulidnaunaslidriuiieazainly

nsiaszvideyasiely

:

e e ., T vyvdo v
5. quliigaanaiad 6. duligannsiage 7. duliiveiiaadu 8. dulifiddueu

e ("

FAGED

2NN 3 LAAIAWALINTTIAVUIA DBH veanulsl
2.4 maiudeyasuldne Wiindfvesduldl
JuAumeNiuu1n DBH = 4.5 lwudiuns niauin

AU
Y

o v Y

YN Y 2 o Y aa &
dusunuldidurumeliduunnsiadiadu 3

'
P v a

g 3¥auN 1 Luuguaumeifanuaveging

=

seRU 2 Budumedlrugannasainumell 1/3 way

de

Y

'
v a

SyUTl 3 Budumeusdduinunnndn 1/3 (il 4)

25 mafivdeyaldduveuueulng lnefiv
Foyanmeziiogneluuasiioshs 40xa0 waawiniy
wingdwieguanuvasiegiegliviinisuseidiy
asuan (Ml @) waidenarnglidudifivunaduniiu
AUENANS = 10 IWUAWAT UYINTWIAEURUAUENA1Y
TeuwazUany ndeninnnuevesudagyieu (il 5)
wanfiuiegailelsl @miduunuls) $1uu 34 Tu
u&jamen Basic Wood Density Tnei3gnnsumdit
Faiitumeustail

1) W3ulgiisgraannsuaieilminguagly

v
o 1

Fuldlagnenenautinaswnunlud wadutndluiu
ONMIIVILA

2) dnsuzlduruseanans e 9UNAT Y
U & & P
Fananansasisrdugudle

3) I uwnsastuduliude 1) wdnhlunalu
daenarafnussquliaullauuy Jufinunini

WLTU

Oral presentation

i 173



N

a

4) nguldiaindnllevludeuiigumgll 105
perwaea Wuan 48 92lua Mseauninumiinaed

wadtunAIN T NI

A9 4 wuvinassedldiauveuusulng wazduldniey

Tuwlasnns

a v 4

AldRuveuiiluidusnuAugnad > 10 WURWAS

Y

vaa v s

B-iwanauliiiduniuAudnans <10 wudiuns

Lifeniudeya

C—éfulﬂﬁuaaﬂuaﬂLLﬂaﬂﬁLﬁUGﬁaaﬂaLawwﬁmﬁa&ﬂu
hUag

Vlsffudumessiudt 1 WaumsuealawssnAuia
Fusauiuis

2 Budumeszaud 2 TWaunsuealawn3nduing)
il U

3 udunaseaudl 3 auamileuldduveu

yaulns

v
o

A3 Yetuduiialiifnegrad@usivniuls

I U
WuavangIu

nsUsyrdnnisuaztauenanuivinsasetienuideindineUilivsendlng A ¢

f AMEALINTOLLAENININIAIENT WnInedeniing uATUTH SEWINE Tuil 19-20 UNTIAN W.A. 2560

THameier
Fength
L]

e 5 nMyinaulinglauduaInuss TR %3

Tnulwlusiudrduas (fan: Hairiah et al., 2001)

3. MsAATIzvidaya

3.1 nmsUsziluannainn e ufuves
il lundasns Waunisuealawnin (allometric
equations) Tumsduin Tneldudseuasaiuled
dunlude 2.1 1éwA DBH waz Ht 33 Tsutsumi et al
(1983) Té'ﬁﬂw’lwamamma%amwmﬁaﬁuﬁumawa_ﬂﬂu
FwiintnAuuds Asminngs dal

Ws = 0.0509 (D°H)** | r*=0.978

Wb = 0.00893 (D°H)**"" | r*=0.890

WL =0.0140 (D*H)***** | r*=0.714

Wr = 0.0313 (D°H)**" |, r’=0.981

Toedl D = mmmﬁumuﬂuéﬂmqﬁizﬁuaﬂ (eg31.)
H = anugeewuliifilaveen (1)

Ws = 3nadin ndinuesaiau (nn.)

Wb = 1nadanindruaesia (nn.)

WL = snadanindiueslu (nn.)

Wr = 1738330 n@1uessn (nn.)

ot et mwlioNuRy = Ws+Wb+WL

o A

wananbidusuuds TudsssuvAdadinug

v ¢

Hufadudn lawn w1788 e 16 U1dy naaedn

2 v o= N v sw i
Wudu Famnddugaenaiusinglundasaiis

]
£

JgAaaeniuslimvaluminandauiadaninein
wn Wesndidnwaruarunsaanaluanlisu

sl Faanmsiudeyavliniusliluudasanss

Oral presentation

v 174



wu3 dindadniiileldusngegidudwauunluyn

[ =

wlas fetu Seldaunisiteduiuninandnuia
FrinmwenaTad il uazame (2554) ladnwils
wd el
AGB 1017ad = 0.8622 (D) %40
Taofl D = vunadusiugudnansiiszduen ()
3.2 nsUssifiuAaTan e fiuRuves
lauveuuoulns $8nmsmuialagldniunuiudu
(Density) vosunanaUining Inaninualiusuing

Y9UIUTANT 1 gnurAiieuRiunsioangil 4 aam

q

v
o

waed avdunutn 1 nsy et duldnunwnunly

v
] '

¥ dmdnifindunazeuldlumdaazifudives
USunsvestulsl fmbefugnuiafisufiuns uas
FulfiRerfundianeuutudniluds avlduqad
wihodundy Feilimsuavesenumuiniueie

vosuldiu Werhwpuiuuiunsvesiulinieiioy

a

Tuuwdasnns lngdaidurruaudnans lau-Uatg N
wiheduufiuns (cm) sazgaruefidnisody
wes (m) diahludunamuadinineesdiduniy
gn3ud Hairiah et al. (2001) 151fagldAuiadanin
vaslivioutiug Smbeduilatsy (ko)
ansAwInIatinmvesliduveuneulng
Hairiah et al. (2001)
Ws=TID2*L*P /40—
et Ws = tnafanmuesdsiu (ko)
D = sweArailaedssuleuwazuas (cm)
L = armenvesdduiiogluuasiaegns (m)
pP-= muuuvenield (Wood density)
(g/cm3)
3.3 AT NNAUVDIYINNY
Yrgniafiivlaainuraznssuzlunday

WOUNILUNEIUAT99) Yowniie taun Tu aon wa A

v
a |

waZAIUDUS (PINLUAITINDITUNAWING wazTUEIY

]

Plalanansaduwunld) udrduneulugeungumgll

9 Y

v
° o

80 asAwawua tJutian 48 $7lua wSeauuun

A9 NTUEINTInT e weun U uIm

1w '

Wosidudairudunaluiaisenaidluaiuiam

YIPUNLAIVDIRINNY LA8UIEIWINLAIVDIBINNYN,
5 nsyurluniazhladsiag eI vaeaY Wiskans
Ysunaumssuvaulugvesimidnuiavesidazdiu

LAZUDIYINNYTINIAUARIUEUNT

aanunlunisaiiueu
anunldduswnulunisnadasnnsiie

AnwNananuadIn e N uAuvesdaruNy UG U

'
a =

wae Andunsinwnsnuiugdaivuiaesnid Jamin

o

FUNYT Faogiaaninuanseun sunedesny Junys

]
¥

fluunaiiufl 465,637 19 30 74,502 wnuas Jeranwn
Aedefuiiuilndides Ae
fiewnile Ansofusnataidy Sminassui
7ifnzIuen ARRDAUAIUANIIEVI Aualmd
gLnedegn1 avanulng snels
ihdeu favindunys
ArAngTunn AnranuUIEINLMINIRYUTRY uay
Uranuunenatun iy

1Y

Al AevariugvenuuisRnAvaing

=

& A . °

Nunegredmsulalunisinawdasanis
dusunisAnerananuIadIn e uauluasedl

ATBUARNNLN 15.5 M1519ALAMNT 1150 1,550 1BNUes
=
NaNISAN®EN

wUasthauysalunn (High)

NANSANEINIaTIN NN N UAUTuwUAS
Unauysalunnnudt w3adinimsiuifudeiui
WU 486.619 du/tanues wusduuiadininede
vosnuldlug 471.008 Au/tenuns waruiadaniw
Wwagvewaniad 15.610 Fu/8nuwns wuasdnw Nl

= ~ a . a =

WIRTIMTIIINTgAAowUas High 2 laadinn

SRAYADNUN 577.527 su/tanuas 1 DuladInIn

Oral presentation

i 175



wavvosduldlng 565.728 du/ienund wazuia
Fanmindeeunr¥ad 11.799 fu/gnwnd wlaidl
1IATININTINTDIANIAD WUad High 1 Hnadinw
sunadeseiiuil 491574 fu/enued Wuadinw
wavvesduliflvg 469.61 du/ienuns uazula
Fanmadsreaaniag 21.964 fu/enuns druulad
Afunatinmsudosiigafe uuas High 3 fiuaa
Fanmsaedsdeiudl 390.756 fu/eniduuia
Fanmadsvesdulilng 377.687 fu/ienuavuig
Frnmadevenaad 13.070 fuisnuad dauanddy

AN5199 1

715197 1 A15196EAIUSUIULIATIN NN L DN UAY

vosashauysalinn (High)

18NN Fu/enuas)

uias ” , —
suldlvey  wdad 594

Medium 1 285.111 19.356 304.467

Medium 2 341.163 19.937 361.100

Medium 3 212.900 18.834 231.734

\ay 279.724 19375  299.100

LLUaﬂﬂﬂaugimjmuﬂaN (Medium)

nansAnsunatinwmieiunvluudasa
auysaldunanamui furafanmsededefiud
299.100 Fu/snund wuadumatanwadsvesduld
Tngy 279.724 Fu/ienung wazaiadaniniaisves
wn¥ad 19.375 fuisnuns wlasdnwiiduaadanan
smnniigafowtas Medium 2 finadanmsmiads
iUt 361.100 fu/enued wiadumaianmiade
vasliflvi) 341.163 fu/ienues uazanadanmiade
Youn1Yad 19.937 fu/snuas ulasiiflinadaninsu
sosawnAe wlas Medium 1 fanafnmsiuadsse
ﬁyuﬁ 304.467 HUASALAT LLﬂaLﬁuma%mwm?ﬂ'wad

Auldilng 285.111AWA8NUAST LAYIIATINNRAETVDS

nmsUszgsivInsuasiauenanuivInsisedenuideinineilivssmelng asad s

f AMEALINTOLLAENININIAIENT WnInedeniing uATUTH SEWINE Tuil 19-20 UNTIAN W.A. 2560

1071388 19.256 Au/Enuas @ukUasniuIadinIng

v =

tioeiigafie was Medium 3 finatinmsuindeose
il 231,736 fuisnuns wnatanmiaisvesiiliivg
212,900 Fu/ienuas uazanadinmiadsvouaad
18,834 fu/snuns Fawandlunisnedl 2

1319 2 MseUSinasnatanwmileiuiuues

wUasthauysalviunans (Medium)

198310 (FU/EnUAS)

wuag
sulilvg  dad 57
High 1 469.610 21.964 491.574
High 2 565.728 11.799 577.527
High 3 377.687 13.070 390.756
LQ%EJ 471.008 15.610 486.619

wlasthauysaides (Low)

nan1sAnsadanwmieiuiulundas
Uauysaitios wuiduradanmsamiedsdednud
46.660 fu/enues woadumadin adevessulsl
Tng) 41.347 fu/ienuns wazuladininiadeves
w¥ad 5312 fuisnund wlasdnuiififiuaadann
sniigaendas Low 2 fanatnmsanaiese
fudt 77.901 fursnued walumadanimadeves
Fuliflng 25.743 Fu/enuns wazuiadininiaie
Yaua¥as 2.158 duienuns ulasiiflinatanimsay
599890170 wlas Low 3 Suradan msiuadsse
Hudt 31.308 fuisnued wiadumaiinmaases
duldflug 27.532 du/enund uazuiatininiade
Yaua1¥as 3.777 fuienuns drunlasiiiluag
Fanmsmtesiianie ulas Low 1 fnadiniwga
AU 30.772 fuienund wiaduuiadinm
wasvesduldlng 20.768 Fu/ignuns wazuia
Fanmadeveuaad 10.004 fuienuasd fawanslu

AN5197 3

Oral presentation

% 176



_T-FERN_/

v
N

915199 3 M1519U5UTUNATINNLATDNUAUVD

wUasthauysaldes (Low)

1987330 (FU/8nuns)

wlas sulilvg  wndad 57
Low 1 20.768 10.004 30.772
Low 2 25.743 2.158 77.901
Low 3 27.532 3.777 31.308
LQSEJ 41.347 5.312 46.660

denFeuifisulinanadanmsniaiess
Nl wavanainmsaesdiuin wasiisianuesy ol
WnAefivTunauladanneisuazuiadinmeiy
unnindudadug dauandunsinlguil 1 uag 2
iesnnluuvastrauysalinn axdauliing fidaue
anslauazanugannniulifioglundadug 3
Fulilngmandazlinandnuiadanwludadiui
wnndwuliiffvualadnndt uieefivunaiug
Indisstu Wosmnuandauiadininaziuulsny

Mdsmesasnulalug ULuuvesaun1seninega (power

equation)

Carbon Stocks (tC/ha)

Low Medium High
Wanefammialy 46.660 299.101 486.619

A9 1 Wisusudsuamnadininads

nsUsyrdnnisuaztauenanuivinsasetienuideindineUilivsendlng A ¢

o AEALIRdRNRATTSHEINTAENS UTIVENdENng wATUGN S¥WINR Uil 19-20 Un31AL W.A. 2560

Carbon Stocks (tC/ha)
g

200
100
n--.

Medium  Medium | Medium
3 1 2

mVine| 10004 | 3777 | 2158 | 18834 | 10356 | 19937 | 13070 | 21964 11799 |

Lowl | low3 | Low2 High3 | Highl = High2

mlree| 20.768 | 27.532 | 75743 | 212.900 | 285.111 | 341.163 | 377.687 | 469.610  565.728

AN 2 WisuguUsunaunadininsiy

a3Unan1sAnen

INNSANYILERIlALTAUIN AuaTanIn
vosuUasthanysalunazdiaannniwlastiauysel
Urunans uazkUastrauysaides visluduuia
Fan s wazanadinmvesiuld eswnann
vosudastauysaiun agdsenoulufonyldfitu
agnavuiniy ludnuurvesdenuiyuuugegn
climax community Fedunaldanudas high 2 R
nyfliflvunaule LLazmmqﬁmm’jmﬂaam’sﬁﬁu
wingnalsfimumatnvesdenuitnaniludnuarlndy
Asdpsldsyaznantunsdnwisely

Huflindanain et meesaniad ulas
Uhauysaluunansdldnnadinmgsiign sewmanie
wlasdnauysalinn uazwlasdauysaites amddu
Hu nnsAnwves T wavaay (2556) wudily
fufiniidanimanysel wxii e iagiiseniiin
anmdue wilemddariivinadusiugudnatsnnnii
wiilennientad dufteitieudosnisueasnn (ight
demanding species) Lwﬂu{hﬁﬁamwauuﬂmﬁ wesian
nsenuisiuAuiifosninnanmiun dnduudadis
anwanysaltosifinatinmies esniifieilyi
i faderfoifionzdrduiulluuiousendos 3q
e tadimaniides vuriluvuiiu 33n1518u
foyalunisfinuiadsd ssfuteyainntadiiioug

usugudnasfiogseRuaugs 1.30 Wins

Oral presentation

i 177



nmsUszgsivInsuasiauenanuivInsisedenuideinineilivssmelng asad s

f AMEALINTOLLAENININIAIENT WnInedeniing uATUTH SEWINE Tuil 19-20 UNTIAN W.A. 2560

Tuwdasauysaluunaeidiauiadinim
Feigvenn1iadgean Urvzuanludiauysel

Yrunandvsuiaaiududusasuinnintudn

'
a

anysalun wiaddanunsaadydulaldegiadiy

wnnIlutanysaiun wagmnderuiivimudng
climax community 8199z 1#91Uurianay
nandnulaganImastariadlnalfssiuunlasn

auysaliIn Fansrasaiiunsfnydnssugnis
L@NE15D1999

Bedy Werdnyn, Magna aalae wagiaun ?Tﬂc?;‘g
9%, 2554. MIdzaumIUBUYBIRTIAglUUN
SITUYIR QU QNUTUUNITIAUAINTZAU. N3
UssAnmsseduna 3es Ussndlveiy
gfiomlanaft 2 : mawAsunszURiem]
dirsugiadiden Tuil 18 - 19 Asnau 2554
o Auduszguduuiin13n Weweswll Uin
3R WUVYS. B9AN1IUIIMIANIsinasou
N3N (DIANTTUINVL). 23 1.

Hairiah K., SM. Sitompal, M. van Noordwijk and C.
Plam. 2001. Carbon stocks of tropical
land usesystems as part of the global C
Balance. ASB Lecture Note 4A. ICRAF,
Bogor, Indonesia. 49 pp.

Tsutsumi T., K. Yoda, P. Sahunalu, P. Dhanmanonda
and B. Prachaiyo. 1983. Forest : Felling,
Burning and Regeneration. In Shifting
cultivation. An experiment at Nam Phrom,
Thailand and its implications for upland
farming in the monsoon Tropics. Edited by

K. kyuma and C. Pairintra. p. 13-62.

Oral presentation %I 178



N13UsEArINsuazdLaUONANEIvINISIeTeT N8R tnmMIne U liiusewealne AsV 6

fl AIndenuarnINeINIAIEns unIneduuing uATUTN SEVINT Tuil 19-20 UN1AN W.A. 2560

=

gauuiiuazUsinanunlinadedadianizduvuguiiudu sunelnslea Jswdanigyauys

9

Temperature and Rainfall affected to endemic species on Limestone Hill in Sai Yok

District, Kanchanaburi Province
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516U YU w.A. 2553-2558 nud1 UTInenenslen Saminnigauys ﬁqmugﬁmﬁamaamﬁgﬂ 26.5 DIFwaITYE
Wanweuilatgungiiasan Wi 42.1 ssrwaldiea uaziiluandlisnounsngiauiuseuna1nuvesnl ey
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wazfnnieanede (Jusiu
AnedAty: gaungil Usinaniely fivemeiiu gundiuyu

Abstract: Data were collected by atomically machines and analyzed of each month as well as calculated
year by year. In 2010 to 2015, the weather can be varied from the highest as 42.1 Celsius and 26.5 Celsius
of averaged temperature by year. The highest annual rainfalls are July from October. September can be
recorded 480.2 mm per month as the highest of each mentioned years. Thus, the fluctuation of
extremely weather in the limestone forest can be adapted in genetics and morpholosically changed by
evolution namely Jarujinia bipedalis (Chan-ard, Makchai & Cota, 2011), Gekko nutaphandi (Bauer,
Sumontha & Pauwels, 2008) and Cyrtodactylus tigroides (Bauer, Sumontha & Pauwels, 2003)

Keywords: temperature rainfall endemic species limestone

@ '

unin ANWULAINANVIN AL FNINDINABANAIIAUTENIN

a a

Useimelne dseginuadeny Juoanidedls Qiinne ANwnssaanA1aiunugiiaie lnglanie

e

o

wiAnziunnvesUszimandaningiduszmedu

holy

Indlduaudgnsvesian (equator) anmgiuszina

Sa

Tneyaly Sienradududeunimeuniiesniasg

Qiuyuiiianulaaduuand1991n)in1ndu e
eld meunarndunsugu firngiusenideanile anwazugignlannszateed anmduiiuyu
2 A a ) U a P & v v v & ' I a va v '
Juisuegs waziiangTuesniuiialdvesusemaiu douriuiududeuidnuazeraiilnsalafudiua
AuaLNIEURRNgNELA (NTUNTNEINTETE, 2550) (Karst topography) As3a@1usaaLu1danwuzndn

Oral presentation VI 179


mailto:thamarat.phu@mahidol.ac.th

wraLALTLAnAINA1TAALENzIaeUN (Satitpittakul

'
a

et al., 2013) avuaiviliinssuuiAgasIuun

insUTud (adaptation) Tiedsenuazduiiugla &

[

Tuudiakazindnduriaiuinnienn (rare

D

)

species) ansnsanulausnufiddnvazidugiun
Huyuld
FfamgauEidudmiadfiounalngiige
luniangTunnvesusenealng anmeiniAleiinng
LRNAISANDYIININ mngﬂﬁ"mLLuaLszmﬁuaﬁwi’mﬁgﬂ
119FIusuITiansSuson-azunn Fesudie
e upeniiveuiunagnImeunalsvesUsenalnesin
TilFSudnswaauusauanilenzias1alnele we
nasuiiansJuandanimduguuriuyudnlasu
SvEnannilanziadunisiu Selusinanirunszane
Liwinfuiisdamianalidaugaduunndnatuni
anwuen1aniUTEINe Nufimsneumilovastmin
Unaauietdviunastduinnsuiesanldd
Usiarlugin neunatsvesdeuninduiuniedy
(rain shadow) ¥lsEuSunaiWutoevinlidanm
WudmaundalunazUnfess (aensn wasadie,
2552) deesaUsenaumantvinlsiiaumainvane

P9I WA TRl SENA LY
4 ac =
UNIULATIGNITANET

A0UNANEN

=

sunelnslen Jminnyauys

q

1%

[ ¥ a LY =
1.1. NTINUVBLEA ANITUUNNYBIANN 1

U q

1%

Halus Safudeyauuusalui@ teyarigniudin liun
USunauinely gunNNeNIA QUNYATYAURIAY
USinauaseniing fienisuazannuiiiny uazanudy
dutnsluenna deyagniufinlilueiesduiindeya
(Data Logger) LLaxﬁ’]lJ’]iﬂQﬂﬂ’l’JﬂIWa@g{’JEJLﬂ%‘IEN
ponfinasuuunnnIidndalusunsudiagu

LS2WIN L58US08Wa3A28n15L30UMABN 1 UAY USB
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RS-232 siovnniutideyafivuiinlilnesesdiuuana
*.bin, *hfd, dat (DL2 dataset) tUafulusunsy
ﬁ%%ﬁ]gﬂ Microsoft office excel WuU import data
(Enable Macros) yililadayaluzureeniaa (excel
table) au1satirdeyailduiiiaszsiuazdnun
Foyatfunuusieiu s1eiieu 1eTldnuainy
Aoin1svesldau luyaet wa. 2554-2558

1.2. dr9auazduunvinfivuaseindnii
Usngusingeafiuyuusiiudunelnslen
FainnIgyauys

1.3. ﬂwsﬁagaqquﬁuaw%mmﬁwNum

Wisuigu
NaN1SANE

anwargun)ilena

nmsdaivdeyanuudnludfadduinios

U = Y

Uumsua;gammm%miwﬁ‘ia;&auwiwLﬁauu,az

a

o [ = a
Iuntdunuusied AUNAUBINIAUILIE

U

WNNAINe1deNing INenvRN1YINYITounds 6 U

o

P o a

(.. 2553-2558) LLaZﬂ’]iLU%?JUL%EJUﬂUE]ﬂJMﬂ&JLQa“EJ

9 Y

€

o o d'

YoaUsEmAlny (WA, 2514-2543) T6i9dl (1151991 1)

Tud w.a. 2553 fiA1adsgamgiigandn
Alndsvesusznalng 6 Liou Ao IWeuuniiAy
(26.4 semnwaLIBya) LADUNUAINUS (28.7 A1
Walded) Wauluiay (29.2 93ALYaLTd) Lo
WwIeU (30.4 29ANYALTYE) Lhoung 1AL (30.4
PIFALTYE) WazRousuIIAY (24.3 BerwaLTea)
wazilmenmgiiiededininAnadevessemalny 5
\Wiau i LAauUNINYIAY (26.7 BeAYaLBed) Aol
damAu (25.7 aeAwaldua) Wounueey (26.1
aamgalyd) liounaau (24.1 sarlwaldesn) Lay
WaungAINIeu (24.3 aerwaidea)

Tud w.a. 2554 fid1adsgungiganin

' d' = A 2
ﬂWLQaEJWJ?JQUﬁgLV]ﬂ»LWEJ 410U AD LABUUNTIAL
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(24.6 aemnwaLITya) LADUNUAIRUS (27.0 BeAT
\WALTYE) LABUNGAINIEY (29.2 DIALTALTYA) LAY
Wousuiaw (24.0 9 Lwadya) waviaA1gumngd
wagdninAadevesssmalne 8 lieu fie \ieu
Tuay (24.6 paMLEALTYA) WoUWWIEY (27.7 83A1
\waLTea) WounguNIAY (27.2 BIANYALTYA) Loy
fquieu (26.4 parmLgaldyd) WaunINg AN (25.8
D3AALTYE) LAoUAINIAL (25.9 peAYaLIToE)
Wieufuggy (25.5 samvalfea) uazihaunaia
(25.4 aepwaLTea)

Tud n.a. 2555 fid1adsgungiginin
Aladsvosuszmelne 51iou Ao iWeuuninay
(27.6 BeANgALTOE) LADUNUATNUS (28.2 BA1
WAL d) Liauluiau (28.9 93ALALTEE) LAY
NOAIN18Y (25.7 DIALYALTEA) havinaUTUIIAY
(25.5 pamwaldon) uazilaiguugiindeninid
Auadresuszindlne 7 ou Ao iWeulmen (28.3
DIANYALTLA) LHOUNBAIAN (27.4 BIALTATA)
Waullguieu (26.4 29ANYALTYE) LADUNTNY 1AL
(25.5 paALgaL@ed) LAoUAINIAL (25.1 DIAI
walled) Wsuiuieu (25.2 09Awalied) wasiiou
naAL (25.9 BarwaLTya)

Tud w.e. 2556 fiA1Ladogumgiiganin
AnadevesUsznalny 4 feu Ae Weunniia
(26.0 DaFGALTYE) LABUNNATNUS (27.5 B3AT

WAL ud) LABuluIAY (28.8 DIANLTALTYE) LHDU

a a

nIngIAx (28.1 aernwaldua) wazlengumgiiad

9 U

N N

° o a 2
mmﬂmmaﬂ%adﬂi%mﬁiwﬂ 6LADU AD LABU
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WI8Y (29.3 D9A@ATEA) LADUNGYN1AY (28.2
paALeaLgea) WaullguIgy (26.1 arALYALTYE)
Waudmnay (25.5 asrnwaldivd) wianiueeu (25.8
DIAYALTYE) uaziRBUNaNAY (25.9 BIMYALTYA)

Tud w.a. 2557 fid1iadoguugiidinid
Aadsvesuszimalng 10 o fe iWeuunsiAL
(20.9 paANLEALTYA) LABULNYIEY (28.6 DA
\waLTed) ounguNIAY (28.5 BIATALTYA) LiDU
fguigu (27 aerigaliea) Liounsngiau (26.3
DIANYALTYA) LFIBUFMIAN (26 BIMLIALTYA) LABY
ugngy (26.1 BAIalTya) HeunaiAy (25.9 a3e
Waldua) LhoungAIN1eY (25 a9ANaalded) uay
Wouduinaw (24.6 9 LwaLByd) wardA1gunyl
\dvgeninAndsveusemelne 2 1feu fe Loy
NUAMUS (26.4 p3rwalied) uazinouiiuaw (28.3
NGUIL RG]

=

Tud w.a. 2558 ieuunsauldiiveya Lo

a

Juraudaigunaivinnduatedgvealseind i

9 Y

'
= a '

! ' a &
ﬂWLﬂaﬁqmwﬁﬂgﬂﬂ?"lﬂqLQaEJsUEN‘lJiSW]ﬁVLV]E’J 39U

AD IaUNUNUS (26.5 peAnalla) LAouneg3-

AU (26 DIANYALTUE) LATLABUSWINAN (25.5 BIFN

a0 o dl

waldea) uazildrgaumgiiiadediniiAiadeves
Usznalng 7 1hou Ao thouluwieu (28.6 831
WALTYE) LABUNG¥A1AY (28.4 BIANYALTEE) DU
fquiey (27.1 93 Lwal@ya) Weounsngau (26.7
DAL YALTEA) LioUFINIAN (26.2 DIALTALTYEH)
Woufueuu (26.3 A LwaLdd) wagiiaugaiay

(25.8 paAYALTYH)
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M13199 1 MsilIeuiisugumgiionaaisveauTaumINgWing Ingwnn1auyIdeunds 6 U (w.a. 2553-

2558) fugumniiennmadsvesszalnedounds 30 U (wa. 2514-2543)

\wiou
578013 — —

WA, AW de we. wA fe. aA @A N8 A WY SR
oumniiiode U 2553 264 287 292 304 304 282 269 257 261 241 243 243
qmmﬁmé’la U 2554 266 210 246 277 2712 264 258 259 255 254 257 24
qmmﬁm?{a Y 2555 264 282 290 283 274 264 255 251 252 259 257 257
qquﬁmé"a U 2556 260 275 288 293 282 261 281 255 258 245 - -
qm‘mgﬁmﬁa Y 2557 209 264 283 286 285 270 263 260 261 252 250 246
qquﬁmé"a U 2558 - 265 281 286 284 271 267 262 263 258 260 255
qmmﬁm?ﬂaﬁ%ﬂwmﬂ
Hounss 30 (2514.43) 244 261 281 294 287 282 2718 2715 2712 267 254 238
Hasing U 2553 20 26 1.1 1.0 17 00 09 -18 -11 -26 -1.1 05
nasing U 2554 02 09 35 -17 -15 -18 -2 -6 -1.7 -13 03 0.2
nasing U 2555 2 38 46 3.9 30 20 1.1 07 08 1.5 1.3 1.3
nasing U 2556 1.6 3.1 4.4 4.9 3.8 1.7 3.7 1.1 14 01 - -
nasing U 2557 35 03 02 08 -05 -21 -15 -15 -11 -15 -04 -08
Hasing U 2558 - 64 00 08 -03 -11 -16 09 -13 -09 06 1.7

I * nugrluningn 2555

Usinasielu

911915797 2 WU Unasunslvslea
Usinanrdunassdfiusinasioma Tud w.e. 2553
Wwindu 842.2 fadwuns Tul w.a. 2554 1iniu 874.8
Taawwss Tt w.e. 2555 WnAu 1,334.4 Haduns by
U w.p. 2556 Wiy 1,173.4 Saduns Tul w.e. 2557

WINAU 365.2 faduns Tl w.d. 2558 winnu 1,047.8

¥ '
A a

fadwnes Weihunussuisudununous lawn

Oral presentation

gunoila M Ing19Y3(1,063.9 daduns) 81.ne
Woe Famian1gyauyi(1,103.98a5103) kagd1ine
Munakay FaminuAsUTN(L,168.2 Haduns) 81une
FUNT9 T IANIN(L,766.6 Taduns) Lagd1Lnones
M1 Jandaniyauyi(1,883.6 dadiuns) dusunu
ihelutosniyniud Ssiusunaniruadenaontid

(Founda 6 V) widu 972 Taduns
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M19199 2 UTHNNHUTIBER USRI ING LTS TNEURNIYINYTTRUNAY 6 U (W.A. 2553-2558)

Ysuuuey USunawtdy USunasdele USunanddue Usunauudely USunaudnely

o Uwe2553  Uwe2554  Uwa2555  Uwa2556 U wA2557 U w.A2558
3.9, 0.0 0.0 8.6 36.0 0.0 0.0
.. 0.0 28.6 0.2 0.0 0.0 0.0
i.a. 0.0 60.8 11.0 61.8 0.6 49.6
1.8, 0.4 75.2 14.8 64.6 50.2 182.6
WA, 0.2 43.2 63.8 48.2 141.6 64.8
N, 1.0 92.4 82.4 249.8 67.8 160.2
n.a. 40.8 81.4 296.8 364.8 45.0 73
a.a. 236.0 60.4 153.4 132.2 32.6 155.2
n.e. 315.4 144.8 480.2 16.8 11.2 151.8
7.0, 248.0 288.4 114.4 8.8 12.8 210.0
.o, 0.2 0.0 108.6 190.4 34 0.4
5.0. 0.2 0.0 0.2 0.0 0.0 0.2
521 842.2 874.8 1334.4 11734 365.2 1047.8
ninensan iUl (Orthriophis taeniurus (Cope, 1861)) &

ndnvazpivsznaluguiiuyulagansdiu dnddesmanuvanilinsusudmaneuuu 1w

vugnresrenY anmduguuniiuyurilidn i YSudeudimilslvinaunduiudneuiu senmiu

aevliadesUumliisadinegluaniniingoud ABUNANNAY WaraIUITaVaUTaURmImUTanAuluY9

wansisnduiegedeund msusumlviidinuag na1eiu Wesangamgiluneunansiuiirdeudie

guituslasurilrda iUrueviadudainuied

]

gauargenlutieggsou
Y Y Y

(endemic species) 91NN1581519 WU dnllAveAau

1w 7 e Tdun Javauaesionnsdangius
(arujinia bipedalis (Chan-ard, Makchai & Cota,
2011)) Feaniumeddy (Dixonius hangseesom
(Bauer, Sumontha, Pauwels & Vogel, 2004)) ﬁmm
91913631591 (Gekko nutaphandi (Bauer,
Sumontha & Pauwels, 2008)) ﬁﬂmammﬁa
(Cyrtodactylus tigroides (Bauer, Sumontha &
Pauwels, 2003)) finnelnslen (Cyrtodactylus
saiyok Panitvong, Sumontha, Tunprasert &
Pauwels, 2014) gmeudun1ayasl (Trimeresurus

kanburiensis (Smith, 1943)) gn1unnneila

a3Unan1sAnen

dlamziuiiondulussuuinaguiiuyy
In19UFUAINIIAIUNUgNITY @358TM81 uay
woAnssulivangausoannundeuifinuuansng
19409N190819AUT LTU gN1IUBUNIRYIY

(Trimeresurus kanburiensis (Smith, 1943)) Afinng

o [ %

Ususduvesdlinaunaudu dunsiiuyu (Begonia

9 Y

alicida C.B. Clark) tns1¢edninasfivanaviain

v
[

8191191998 LITRIUINNTIINAUNT NSANYIATIT
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Wugawan1s@nyndssduiiiosanissasanlu

AUIAN
ARRNISUUTENA

KA UAMANENTIUNTIANITU TS
N5UsEUINNTUAZ Y NAUBNANUIYINITIATEYY
NuITednenedldussmalng adedt 6 Az
AuandounaznsneInsa1ans un1ivedeuding

WATUMINGNTEUTANS INSNUANIYIUYS
v a
LaNE591994

NIUNSNYINTEIEN. 2550. s5dIMeUsemdlne.
FUNeIAINYT NTUNSTNYINTETA
NITNTWNITNYINTFITUI ALY
faundey. lssasinenide, NTANNA.

nsugnileaingn. 2555. asudnwarainiAsel:
agUan1zamaialuluseud.
WaaTian: http://www.tmd.go.th/
climate/climate.php/, 10 uA1WuS
2555.

ABN3N 11500 LardiA NYBUNS. 2552. Tiarine)
gl AsuIuAmEnS, IINEEEINYAT
TGRS, NTININL.

dtinidumseusnydUliinasiugity. 2557.
wsalldfundaandnflnduseyu
Jamdngviesnil. nugNeULYIF
dniUn uazuginy, ngamme.

gims Uszanfal uazdnsdy snwallew. 2557.
Auvanelinvasdndiaoenay
USLIUUNNINYIRDUTRAS INYUVA
NQYIUYT IMIANIYIUYT. 315813
dninfieslne, 21(1):15-25.

Chan-ard, T., W.K. John &J, Nabhitabhata.
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AUVAINTATEYRsNYNUaSluEIUNNsaNeTURANNIZINYSA (Nedannn) dnadulug
JmIndendl
Diversity of understory plants in Buddhist Park (Koeng Cho Phaka), Subyai District,

Chaiyaphum Province

Wigawvie YAus’ ndumn Beaglans wWwedTsa kuIn1ls Ans1assa Augaedy uag aiid 29373na19
AIneImanskaznalulal unIne1desviguasisdin sunewdes Ymiauassvdun 30000

*Corresponding author: thiamhathai@yahoo.com

undnga: 1NnsdTaRiuasesiuluaunmsgneuaiunssiiesi (Asenni) sunedulug Jawmiadugd
JEuinRoudaniny 2558 - Augneu 2559 wuligiiuans §1uau 51 296 96 ana 126 vila lnedadudivliive
ddes 3 ¥l Wuuariivindifeaiiu 15 viin fivwdaudes 1 viia fivluideudss 71 vlin Avluidesd 36 ¥ila

WANNUNINTGA Ao WANEN s09a8NAD WANN agIeARnUaIu mua1u

a

Frddey: Anuvanuans fiviuang Fogl
ABSTRACT: Preliminary study on understory plants in Buddhist park (Koeng Cho Phaka), Subyai District,
Chaiyaphum Province was conducted between August 2015 and September 2016. The study found 51
families 96 genera and 126 species. The understory plants consisted of 3 species of non-vascular plant, 15
species of fern and fern allies, 1 species of gymnosperm, 71 species of monocot, and 36 species of dicot.

The dominant families were Poaceae, Cyperaceae, and Commelinaceae respectively.

Keywords: Diversity, Understory plants, Chaiyaphum
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Seudvesuszyvuiill sawludsinGeu dndnw
lunisdrsiavieasrsunduseus ynfanssudie
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dnnnsuagnIseusnEnIneInssTINYAsely

ABn1s

Vrf’lﬂﬁ?‘f’ﬁ’sﬁ]LLﬁ%LﬁUi?Uiﬁu%’aﬁdﬂﬁ‘d‘ﬁuﬁN
1AENITLAUAIULAUN AN YITITUIR TEniNehDUY
Fan1AN 2558 - w18y 2559 6180 INKaTLAY
Fregraiion1sszyviauazifusiegiesnedely
Ais ity uingrdosudguassviin Suiinde
nssaldusazaia Yadranudunsn-anevediu
arudiluiy anudulueinie PN syUnanIg

]

QiFans LarANgRINTEAVIMELE

wawaziansal
INNsETaLasAUTIUT I RTUaNuay
Snwaznadirinen nuftiiuans $9uau 51 29A
96 ana 126 i (37 1 waz amil 1) Taedadu
aldfiviednides 3 vl Nvdvieardeaualiasdng
wén 15 i fvwdades 1 via Aeludsaien
71 9fin filuidesd 36 9iin dfinuniniian Ae

s £

WANG (Poaceae) 3998911AD 29NN (Cyperaceae)
wazNARNUa1U (Commelinaceae)

MARaNSANYINUI Tvursnguiisianny
Ladanisgnanaiy lddneedu n1sanaiueinnis
WasuuUasesanmeInia anwiiuil uaznasld
Uszloytvrouywd wu Nvuuaiuiuiasiiviuwiag
(a¥ovassan 180U wathdns fimnas uazad
A1) fwes ([@nwu yn ydeld) fvayulng (Gaun
Tan i) Fedndueeebeiifesinisadanim
ilatugumdlesseuiidnluliuselovminnmandslu
i lunadumvest

fiwfiudnafidisiany egluanmdenuiiy

wuuddsSsnazdnuganssa dAuvwalngnszane
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2]
v A A

hitud Ausiuvunste Sidumeilvaluunado
AP dunsa-A1sveiiu sEning 4.5-7 anuiuly
Au T¥UIN9 50-85 gaunni 581319 29-38 0N
Wwalged mmqamﬂszé’uﬁmxLaﬂszmm 300-500
wns Inefigursyiaanunsanuldnssaneildluitug
Wy vgaenuas Andatuun luvagiiisunsiany
Il uiuiisfnrdenuluuisuiinm Wy fefuuas
iy fudnun wupnsauiuvdeRunsefitndy
dlowSsudisuiunisfnwianumainwansy
yowmssalsituardlugnenuuisniguauan Smin
Fonil v09 l@dnual IUIYsTIN wardyvd a1l
(2557) Ainusiuau 142 wila azuiuldinituiivives
AIUNNTYNEIWRAUNTELAL A (Aegonnn) faana
warnwdnvoanssaliifiuans luseduilndidsady
Wil enafesandsnuivuasdnvasdnainend
ANUAIEAdITY ag1lsfinu arunvsgnaIweis
wzifosh (Aadonnn) WWuiuiifdsdinnsduaseslyl
WN9IA 913lAsuRansEnuannsieuseluvila
wnniiuiidunsesedagneuiisnd fadu ns
ISsshevenssAmNSunisnulasyaraiiieaies

aufunistaedaasuniseyinvlidsduseld

LaNEN581989

AoINIUAT Yeuge. (2551). AnwasUszdnednssa
14 3. nyamne - drdnfuiguyuannsal
nsinuRswisUsEmelng 911,

o

dnaurenssald. (2557). Yanssalsuviesusene
Inguiy afftunyd aduwd lurNuLAY W.a.

2557. nawn: dinddenseyinvinliuag

o s

WUGNY NTUINYIUUNIYF F0iUn wagiug

q

WY ATENTNVINYINTEITUVIALALEWINADY
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=

L@anwal 31315550 Ofyva a1, (2557). A

o
v

nanuatgvasnssaldinuanslugneiuy
wisrIAguaual Jmdadegll. sreuatu

AU UMIMEIRETIUAUATINVENN

awdl 1 dheghaiviiudrdlumunmsgnenuaiunsiiosh (Aadernn)
n.neselutite (Leea thorelii) %.Mébdaimi (Amalocalyx microlobus) a.1Uauwunes (Thyrsanthera
suborbicularis) 4.%919310 (Adiantum philippense) 9.U53U1 (Cycas siamensis) a.mﬁﬂ‘ﬁumﬁaﬂ
(Cyperus niveus) %.113 8 (Geodorum siamense) %.a84A4 (Gloriosa superba) . WAUAU
(Commelina benghalensis) &y.38nUN8 (Drosera burmannii) {].Miﬁﬁﬁ’]ﬁﬂﬂ (Drosera indica) £).+U31
U1 (Kaempferia marginata) g.gmﬁya (Munronia humilis) #.92unlan (Stephania erecta) ®l.A1u

$9%@N (Tephrosia vestita)
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T

aduii ‘ Foed | Honenaans Yoo e
fieglaifivioddes (Non-vascular plants)
1 Leucophanaceae | Leucophanes sp. ued Bryophyte
2 Polytrichaceae Polytrichum sp. uod Bryophyte
3 Ricciaceae Riccia multifida (Stephani) Stephani Aesise Bryophyte
WuuazialndiAeaidiu (Ferns and fern allies)
4 Aspleniaceae Asplenium hidus L. Prvevasany EF/LF
5 Davalliaceae Davallia denticulata (Burm. f.) Mett. ex Kuhn TIUUIATIY EF
WIATIVFAUNTZAY
6 Davallia solida (G. Forst.) Sw. WEYIUIATY EF
waswluasiden
7 Lygodiaceae Lygodium salicifolium C. Presl gIUALNT CF
8 Pteridaceae Adiantum erylliae C. Chr. & Tardeiu L?\Iuigﬂ’iwhﬂ EF/TerF
Musnlud
9 Adiantum philippense L. RGN EF/TerF
10 Adiantum zollingeri Mett. ex Kuhn Q(rﬂ‘ULﬁﬂ LF/TerF
11 Ceratopteris thalictroides (L.) Brongn. inden AININ | AgF
12 Selaginllaceae Selaginella sp.1 auéjmm F
13 Selaginella sp.2 WorFde F
14 Polypodiaceae Drynaria sp. nszualald EF
15 Platycerium holttumii de Jonch. & Hennipman YIWRNENN EF
16 Pyrrosia lanceolata (L.) Farw. inUnla Wugdien EF
17 Thelypteridaceae | Cyclosorus dentatus (Forssk.) Ching “ﬂqm'h TerF
18 Cyclosorus interuptus (Willd.) H. Ito Uﬂqm“ﬁw 2 TerF
Avwdndos (Gymnosperms)
19 Cycadaceae Cycas siamensis Mig. Usath Usawden S
feludeniien (Monocotyledons)
20 Araceae Amorphophallus sp un H
21 Homalomena sp. - H
22 Scindapsus officinalis (Roxb.) Schott ‘WQ%”N C
23 Typhonium sp andin H
24 Amaryllidaceae Crinum asiaticum L. IGE H
25 Scadoxus multiflorus (Martyn) Raf. Nulasefing ExH
26 Arecaceae Calamus sp. Y CcP
27 Asparagaceae Asparagus racemosus Willd. audy inTTng C
28 Burmaniaceae Burmannia coelestis D. Don A5a3UNT ABNAY SapH
29 Commelinaceae Callisia fragrans (Lindl.) Woodson MAUNGDY H
30 Commelina benghalensis L. nnvatu H
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31 Commelinaceae Commelina diffusa Burm. f. nnUanu H

32 Cyanotis axillaris D. Don ex Sweet NAUaIuwW H

33 Murdannia edulis (Stokes) Faden Tt H

34 Murdannia gigantea (Vahl) G. Bruckn. R MIBUReN H

35 Murdannia spectabilis (Kurz) Faden WIAINTEAY H

36 Colchicaceae Gloriosa superba L. aNgh HC
37 Cyperaceae Bulbostylis puberula C. B. Clarke LIS H

38 Carex tricephala Boeckeler neIMINAU H

39 Cyperus compactus Retz. Wﬁﬂum H

40 Cyperus compressus L. NNABNLLUU H

41 Cyperaceae Cyperus cuspidatus Kunth Ansan1Un H

a2 Cyperus cyperoides (L.) Kuntze neIFIN U H

43 Cyperus distans L. f. ﬂﬂﬂaﬂ‘mﬂﬁ H

a4 Cyperus imbricatus Retz. An H

a5 Cyperus niveus Retz. AV UNEDS H

a6 Cyperus paniceus (Rottb.) Boeckeler AWl H

a7 Fimbristylis dichotoma (L.) Vahl mﬁ’rﬁww H

a8 Fimbristylis quinquangularis (Vahl) Kunth nesadn H

49 Rhynchospora rubra (Lour.) Makino RYITIAS H

50 Scleria levis Retz. RYIANUY H

51 Dioscoreaceae Dioscorea bulbifera L. LT IReIU HC
52 Dioscorea daunea Prain & Burkill Suiieu dudeu HC
53 Dioscorea glabra Roxb. 1ung HC
54 Dioscorea hispida Dennst. naeY HC
55 Eriocaulaceae Eriocaulon sp. NTEAUEY H

56 Hypoxidaceae Hypoxis aurea Lour. AR H

57 Orchidaceae Nervilia aragoana Gaudich. Trdulay wslufudu | Tero
58 Geodorum recurvum (Roxb.) Alston ﬁm’gﬂ‘m\‘i TerO
59 Geodorum siamense Rolfe ex Downie d’mgﬂmﬂ TerO
60 Habenaria lindleyana Steud. wsatiey TerO
61 Peristylus goodyeroides (D. Don) Lindl. Bosname TerO
62 Pandanaceae Pandanus tectorius Parkinson ex Du Roi LYNUIU NITTINA S/ST
63 Poaceae Acroceras zizanioides (Hump., Bonpl. & Kunth) petule G

Dandy

64 Brachiaria distachya (L.) Stapf. AU G

65 Centotheca lappacea (L.) Desv. wtleanan G

66 Chrysopogon gryllus (L.) Trin. - G
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67 Poaceae Dactyloctenium aegyptium (L.) Willd. neUINAEY G
68 Heteropogon contortus (L.) P. Beauv. ex Roem. & NN G G

Schult.
69 Melinis repens (Willd.) Zizka Wﬁ:’]ﬂ@ﬂ“ljllwu G
70 Ottochloa nodosa (Kunth) Dandy neATUIU G
71 Panicum luzonense J. Presl neyININSoY G
72 Panicum maximum Jacq. neudounan G
73 Pennisetum polystachion (L.) Schult. NEYIVATIV G
74 Perotis indica (L.) Kuntze REIWAIY G
75 Rottboellia cochinchinensis (Lour.) Clayton ngle G
76 Vietnamosasa ciliata (A. Camus) T. Q. Nguyen Tan B
77 Vietnamosasa pusilla (A. Chev. & Camus) T. Q. Win B
Nguyen
78 Pontederiaceae Monochoria vaginalis (Burm. f.) C. Presl ex Kunth Anvlan AgH
79 Smilacaceae Smilax ovalifolia Roxb. ex D. Don 101 3adde LAToLan C
80 Smilax zeylanica L. BN C
81 Stemonaceae Stemona tuberosa Lour. NUBUNENEIN HC
82 Xyridaceae Xyris emarginata Phonsena & Chantar. nsvaulan H
83 Zingiberaceae Curcuma alismatifolia Gagnep. nswLden Unun H
84 Curcuma comosa Roxb. angustifolia Roxb. udnuagn H
85 Curcuma parviflora Wall. AEETSERLRe! H
86 Curcuma sessilis Gage singularis Gagnep. Aszidgaun lan H
87 Globba albiflora Ridl. NITHIRONT H
88 Globba marantina L. TIUDINTTEN H
89 Kaempferia marginata Carey ex Roscoe RUPRFATR H
90 Zingiber montanum (J. Koenig) Link ex A. Dietr. wa H
ﬁ‘ﬂmﬁyﬂ&@' (Dicotyledons)

91 Acanthaceae Lepidagathis incurva Buch.-Ham. ex D. Don nauln H
92 Thunbergia fragrans Roxb. BuUInNm @
93 Amaranthaceae Gomphrena celosioides Mart. muhii’lﬁﬂﬂﬂ ExH
94 Annonaceae Polyalthia debilis (Pierre) Finet & Gagnep. NAIYLEN AUASTA S
95 Apocynaceae Amalocalyx microlobus Pierre ex Spire we‘faaqm C
96 Cynanchum viminale (L.) L. o Tadaau C
97 Telosma cordata (Burm. f.) Merr. C
98 Asteraceae Camchaya spinulifera H. Koyama Wi NIzAUNDN H
99 Elephantopus scaber L. oilsisau H
100 Convolvulaceae Evolvulus nummularius (L.) L. Tumansery CrH
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101 Droseraceae Drosera indica L. YA InH
102 Drosera burmannii Vahl. 0NV InH
103 Euphorbiaceae Thyrsanthera suborbicularis Pierre ex Gagnep. WAMIUNDS H/S
104 Fabaceae Clitoria ternatea L. Deytu ExC
105 Desmodium velutinum (Willd.) DC. BNGENTELN us
106 Indigofera hirsuta L. ATUVY us
107 Stylosanthes humilis Humb., Bonpl. & Kunth naalala ExH
108 Tephrosia vestita Vogel AUSIEYR us
109 Vigna dalzelliana (Kuntze) Verdc. el dalh HC
110 Lamiaceae Hyptis suaveolens (L.) Poit. WANAN S
111 Leeaceae Leea thorelii Gagnep. nzdsluife H/S
112 Lentibulariaceae Utricularia bifida L. a%aﬂqaiiw AgH
113 Utricularia caerulea L. Wﬂ’lﬁm H
114 Linderniaceae Lindernia ciliata (Colsm.) Pennell ResUan H
115 Lindernia crustacean (L.) Muell. nenuvessde | H
116 Malvaceae Abelmoschus moschatus Medik. subsp. moschatus vzupiu fol ExH
117 Hibiscus vitifolia L. Yol H
118 Urena lobata L. Yason usS
119 Meliaceae Munronia humilis (Blanco) Harms gﬂL@T&J H
120 Menispermaceae Stephania erecta Craib Paunlan H
121 Myrtaceae Rhodamnia dumetorum (DC.) Merr. & L. M. Perry NaANeY Aude | S
122 Onagraceae Lugwigia hyssopifolia (G. Don) Exell Wguun H
123 Portulacaceae Portulaca pilosa L. ATy H
124 Rubiaceae Hedyotis ovatifolia Cav. {NA19AT7 H
125 Spermacoce ocymoides Burm. f. ﬁixﬁpﬂ,u ExH
126 Rutaceae Clausena excavata Burm. f. dulan vano S

MNBLWR: AgF = Aquatic fern, AQH = Aquatic herb, B = Bamboo, C = Climber, CP = Climbing palm, CrH = Creeping herb,

%N 199

EF = Epiphytic fern, Ex = Exotic, F = Fern, G = Grass, H = Herb, HC = Herbaceous climber, InH = Insectivorous herb,

LF = Lithophytic fern, O = Orchid, S = Shrub, SapH = Saprophytic herb, TerF = Terrestrial fern,

TerO = Terrestrial orchid, US = Undershrub

Oral presentation
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Preliminary study of vascular plants in Phu Pradu community forest, Khonburi District,

Nakhon Ratchasima Province

Wisuniis gus” 5Usznn nesguuie uaz §a198 As§RnIs
AInemanskasinalulal unIne1desviguasTvdin sunewdles Ymiauassvdin 30000

*Corresponding author: thiamhathai@yahoo.com

1o

undnga: nsfnwAvananevemssimdosuluurunUszg Sunersyd faminuasvdin Wukumanidy
mseysndminenssssunAluriesduasumsiiiufiotmausmsznudslulasniseysndiugnssuivdudeannan
W3zI1UEN3T ALdun1ssEninafieoungun1ng - fue1eu 2559 wunssaity $1uau 39 23 63 ana 67 vila Tnedwunidu
Fuuagiivlndideaiiu 2 vin fnudaidos 1 vii Avluidsafier 14 via uasiivluidosg 50 3ia WdAnuINTign Ao

197 Fabaceae s89a311A® Rubiaceae Wag Dipterocarpaceae AINAIHU
AdAY: AuvaInvaty vilvioaides uATIIYELN

ABSTRACT: Preliminary study on plant diversity in Phu Pradu community forest, Khonburi District, Nakhon
Ratchasima Province was conducted between May and September 2016 for conserving criteria on local natural
resources and working on Plant Genetic Conservation Project. Thirty-nine families 63 genera and 67 species were
found. Plants consisted of 2 species of fern and fern allies, 1 species of gymnosperm, 14 species of monocot, and

50 species of dicot. The dominant families were Fabaceae, Rubiaceae, and Dipterocarpaceae, respectively.

Keywords: Diversity, Vascular plant, Nakhon Ratchasima
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Diversity of understory plants in Buddhist Park (Koeng Cho Phaka), Subyai District,

Chaiyaphum Province

Wisuwvie YAus nJuan Weuslans Wwyssu wuInT Ans1assa Augady uas giid 953UnaN9
AIneImanskaznalulal unIne1desviguasisdin sunewdes Ymiauassvdun 30000

*Corresponding author: thiamhathai@yahoo.com

uNAnga: mﬂmﬁﬁ'ﬁmﬁmﬁuéwLﬁaqﬁuiumuwwﬁqwmmaﬁmwwﬁaia (Fdanni) sunedulue Jmindendl sening
iWouAawnau 2558 - fugnew 2559 wuileituans S1uau 51 296 96 ana 126 ¥l Tnedaluiivlifvedides 3 oiln i
waziidlndiAoaiiu 15 ¥in fumdados 1 vin frludeaier 71 9in fludes 36 ol wdinuaniign fe sdudh
TBIAWFR WANN WAL IARNUAIU AUEIRY

a

Ardhdey: eamannuany fsiuans Jugl
ABSTRACT: Preliminary study on understory plants in Buddhist park (Koeng Cho Phaka), Subyai District,
Chaiyaphum Province was conducted between August 2015 and September 2016. The study found 51 families 96
genera and 126 species. The understory plants consisted of 3 species of non-vascular plant, 15 species of fern
and fern allies, 1 species of gymnosperm, 71 species of monocot, and 36 species of dicot. The dominant families

were Poaceae, Cyperaceae, and Commelinaceae, respectively.

Keywords: Diversity, Understory plants, Chaiyaphum
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Carbon Storage in Mangrove Forest in Thailand

alim Snviun'” asdivyn Useiid e aane! Tuade Bunsuen?

Vnsuminginsmanglauazyneils vand ngammny

“Corresponding-author: Email:research.dmcr@gmail.com

undnga: n15@nyinisinifivaifveuvesdivisiauunaiuivivisaudmiaguns wagginugisnd
Inen19119uUae0819d1579lATeA U UL Transect line kagtdiA1vuaduiuAudnasiesen LLaxmwzjqﬁy’wm
AwIuUsinamiatanmlagaunisinatininvesiugliviveaunnas siauasdnunmusiansue uasay
Han1sAnwINUI1 Urneauluiuiidnuisanuailnandnaisuau (Carlbon stock) 1,115,013.69
Aua1sueu lnedmingunsiinandnnsueuwindu 473,617.28 duaisusu wasdwmingsnugisfiiinandnaisueuminiu
641,396.41 fiupsuau i miﬂssLﬁuﬁmmmi‘uauﬁy’wmﬁgﬂﬁ’mﬁuazamagﬂuﬂwwmau AULUIALANUNUILLY

asUsEnouvewylll wagvllaiug aunsd it eauusasimin
Adndsy: MstniuaIsuew, waTanm, Jminguns, Smingsugiond

Abstract: To study carbon storage in the mangrove areas of Chumphon and Surat thani provinces using the
Transect Line method for sample plots is to calculate stem diameter at 1.30 m. above ground with the height of
all trees to measure the biomass and carbon storage.

According to the study result, the total carbon stock of all studied mangrove areas was 1,115,013.59 tons
with 473,617.28 tons from Chumphon province and 641,396.41 tons from Surat thani province. In addition, the
assessment of total carbon storage in mangrove Forest is altered in accordance with density, mangrove

configuration, species and total areas of mangrove forest in each province.

Keywords: carbon storage, biomass, Chumphon province, Surat thani province.
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Estimation of leaf area index for silviculture management in Rhizophora plantation at

Chumphon, Trang, and Suratthani Province

sutly UseAaneddl'” uaz nyed uaadion’

iheusndniwenseiau nsumdwennsmansiauazyeils ngamne 10210
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unAnga: audilnineiiiuszezingeinw (2-6 ¥) dhiliFeuseadeaduuduhliiianisunsugwdsdulunsiuuaaiiely

< a a

Tumsiasaiule dawaldduidvuindnasgivinlaliduivazenadunisadaglilainsiiluldusylomniteduniy

v '
A Ao ¢ A

goydemaATegna dedunsfineilfadinguseasiiieyssinassesanvangandmiunsdnnismeuiaive sl

q

Tnensludsninguns ase uazastugiond amnnsinaduiliiuiilu (Leaf area index; LA Tnevinisifiudeyalassasial

o 1w oA

AN el waginAdilnuily nanisfinwnuitvunaduiugudnalsEidueie 1adinm wag LAl Tugie
Fue1y 7-10 U dAiiudu 9101 LA waznisiasgiiivlavesdrduwilivanadlugiatueny 11-13 U enaifiesunainnis
wnsugauas nylidausuduitenisegsenlagn13annaesnusssue @ (self-pruning) M3091988A889 Aulndeosgds
anusasiulalantu aaznuldanudsendisduety 13 3 LAl wezmsasyiiulavesdniidnfindu nnanisinway
@ a ° 1% Y v ¢ | A A Yy Y v o a Y

Wiusrggaingandmiun1sdanmauiativesaiulilnnisfietiseny 11 Yieliiuldinswsyivlalied

- val Yo ° v f A a ' a v v
Wlllﬂﬂﬂﬂ’]‘wLLaglﬂJ‘V]‘lﬂENa']ll']iﬂu']llWiﬁﬁﬂigiﬂsﬁuLWBLWNHaﬂqwqﬂLﬂiwgﬂﬁ]‘lﬂaﬂﬂ?ﬂ

1%
]

Aadgy: avdiuily, aaulalnanig, Waadinim

Abstract: After the maintenance period (2-6 years), a dense crown of Rhizophora plantation resulted in the death
of small trees because of competition for light. Those trees are not utilized. It leads toeconomic losses. Therefore,
the aim of this study is to estimate suitable period for silviculture management of Rhizophora plantation in
Chumphon, Trang, and Suratthani Provinceby measurement of leaf area index (LAI). The forest structure, biomass
and LAl were studied. The result showed that an average of diameter at 20 cm above the highest prop root,
biomass and LAl of 7-10 years old of stand ages increased.At 11-13 years old, LAl and growth tented to decrease.
The trees may adapt by self-pruning or die caused from light competition. The remaining trees can grow well.As
the result of stand ages after 13 years old, the LAl and growth increased. Consequently, the suitable period for
silviculture management of Rhizophora plantation was 11 years old of stand ages. This management will result in

full-potential growth. Moreover, wood from silviculture management can be used for increasing economic value.

Keywords: Leaf area index, Rhizophora plantation, biomass
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21MN5VDIVTUAUNINIUEDS (Viverra zibetha) wazdiiusssuan(Paradoxurus
hermaphroditus) UstaaUnfulNsEAUAIRIgAandn el
Diet of Large Indian civet (Viverra zibetha) with Asian palm civet (Paradozurus

hermaphrodutus) in lower montane forest at Huai Kog Ma, Chiang Mai Province.

Juann ANTU" afiwgn Seang’ Aandn usan’ uae Useiiu Aaaua’
1A anenUIlll anziumans uwivendenyasmans

“Corresponding Author: prateep.du@ku.ac.th

unange: MsAnuriinennsnnnewarzuauesdoardiiusssumuinaliaussiuiwheaendt Yain
= Y Yo o o < = & ° a O a = A
edud loanlunisdsakaziiusiununesyausnaiudidulssdmnitou Awusinoungainieu 2558 fusiau
nsngay 2559 TnedlingusrasdiiednunasiuSeuiieusiafivomnssswinvsaauransUdewas Siiusssunnly
WosfuRns
HANTIANY @NUTOTIVTINBYWANIMLATIUIU 64 NBd TunTunewyavesszunLrIIUFDs (Viverra

zibetha) waydwiusssuAN (Paradoxurus hermaphroditus) $1uau 31 way 33 nos audey Wevihnsswunadananle
Pinmsnzwdaliinulunswa wudnnurdandlilunesavewzuauranannninBiiusssun S1uiu 12 way 9 vin
mugau sgslsimudiasndliifiliansaszyrialddnvansvin veuavivaesdadoniufivensmiloutudau 3
¥ila Ao ndrwUn (Musa acuminata), visieu (Morus sp.) wazizens (Sarcosperma arboretum) Wanantdanuin lwanan
newadiiusssumldalunmsientesninudeainneswarzununemaldes uansiiuivissunuraneUdauazdinu

& o ey a o Y oo o ' ' 2 o ea . & ' o A
sysualudn i vimhnddglunstieunsnsznemdanugity (Seed dispersal) uenaninssuiunisyesdaildu

1 '

dAnyronssentazawalalnaanduuidneae
AdAgy: Mvems Msnszanewdn UiRuwiszau dnitunaldl

ABSTRACT: The study on diet of large Indian civet (Viverra zibetha) with Asian palm civet (Paradoxurus
hermaphrodutus) was conducted in lower montane forest at Huai Kog Ma, Chiang Mai Province every month
during November 2015 to July 2016. The objective aimed to clarify and compare foraging species between Indian
civet and Asian palm civet based on their diet analysis in the laboratory.

The result showed that the feces in total 64 feces was detected which 31 and 33 feces were found in
the large Indian civet and Asian palm, respectively. After seed germination from feces, the number of seedling
species had higher in large Indian civet than Asian Palm civet, 12 and 9 species, respectively, however some of
them were unidentified. Three foraging species, Musa acuminata, Morus sp., and Sarcosperma arboretum, was
similar diet for both civets, while Mudhuca floribunda was only found in diet of large Indian civet. In addition,
seed germination of Asian palm civet shorter emerged than large Indian civet. This study obviously confirm the
important role of both civets. They do not only increase seed dispersal for plant species but also digesting

process help their germination which can establish far away from mother trees.

Keyword: foraging, seed dispersal, lower montane forest, frugivores
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Value Assessment of Water by INVEST Model, Doi Inthanon Nation Park at Chiang Mai
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oy Y o a o I3 g v ° : a a ¢ v o o :
datiunnsliuinisssuuiing Tnguszasdveinisuszananiimeuuudnass INVEST gnenuuiivifnesdunuun Jawmindesn
wielinsuisunisiunineinsiiivaaddeseenundudivinlifuguiismeg feglunaveuuisnfnes Sunuui n1s
Uszananhdmeuuudiass InVEST s1dudedldladenldlunisuszananadiuiu 8 Jade fe (1) Usunanieuads Uszanadiain
JayauTunanheuadesel a1u 10 U mnaaniegilenineglagseudiuiu 9 anil (2) n13M1eTred18esel Usssnanaan
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VDY
A

o v

uaan AT 1M9IN www.worldclim.org (3) A1wAN1AAYE931N Uszanmaaindoyanudnvesduiituingiutuingu
o1fedoyannvauiineu 9 9a uaznihdadudnaauu 37 90 (@) nslddssloviifuuazdsunaquiu U 2559 Annunimdrsan
Al Landsat-8 OLI Tufinnn 5 uns1au 8 2559 saufunisfinnudeaemainnindiensoiniad U 2545 (5) Uinauhil
fihlUIFLE Aesesiaindeyagadisraiu S1uau 58 viqu (6) veuiwngiiuarduihgen Uszananasndeyauuudiaosriugs
\Baay uazUiuufveuiinanaindou (7) mwanuessin Anw1a1n Soil Profile Description ¥839ad1399MY $11au 58 vigy (8) A
usgAvimisldthvesiio shnsussifiuvanadiifienssamesdeyanmeneainaaudion Landsat 8 - OLI $1uau 2 Fa3a0 A
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wisABunuuviUsuhHusm 817.43 §1u gnunadiuns Wi $1uru 540,83 & gnuradiuns/ AnduSesay 66.16 109
Usinadiluiionun deAnfuyadriiduiiannsaueldlusnsas mieay 0.15 vimdegnuiardiuns (MsUssUiuasans,
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Ad1Aty: NSUTEIYAATLN, WUUTIABY INVEST, UNNETINYIR, gNenuuiiwIfnesdunuum

Abstract: INVEST model is developed by Natural Capital Project for water source of management. The object is to assess the
water retention and release from the forest to the surrounding of Doi Inthanon Nation Park area. The factor for estimating
water by INVEST model are 8 factors, compose of (1) Average annual precipitation evaluate from climate data for 10 years of
9 Monitoring stations rain to the surround area. (2) Average annual reference evapotranspiration estimate data from
www.worldclim.org (3) Root of restricting layer depth. The study data were 9 and 37 point from pedon samples and road cut
soil, respectively. (4) Land use to assess by satellite image of Landset 8-OLI. The data was recorded on 5 January 2016.
Moreover, to assess by aerial photograph was recorded in 2002. (5) Plant available water content was analyzed by soil survey
(58 pedon) (6) Watershed area estimate from digital elevation model. (7) Depth of roof evaluate by survey. (58 pedon) (8)
Evapotranspiration coefficient of plant estimates from satellite image of Landset 8-OLI on 2 times. (7 march 2015 and 18
November 2015)

The results showed that the Doi Inthanon Nation Park has been average annual precipitation to 817.43 million cubic
meters. The annual water was 540.83 million cubic meters/year, the ratio of 66.16. Considering to annual water was 81.13

million baht.

Keywords: The Assessment of Water, INVEST, Natural capital, Doi Inthanon Nation Park
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Plant Diversity of Fagaceae family at, Doi Suthep - Pui National Park, Chiang Mai Province
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Anwivdafeundenilnaidesiulasiamgluiungdlulssmalne
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Abstract: Study on species diversity of family Fagaceae was done based on permanent plot (16 ha) and temporary
plots (20 x 50 m.) which laid out every 100 m asl. from 300 - 1,650 m asl. In addition, line transect observation

based on native trail was also reported. This study was carried out during January to December 2016

The results showed that high species number was found, 29 species from 3 genera and. species diversity base on
Shannon-Wiener index is .3.45. In permanent plot were found 16 species. The spatial distribution pattern in 16 ha
permanent plot discovered dominance species in clump on highland such as Castanopsis acuminatissima and
Lithocarpus truncatus and Castanopsis armata and Castanopsis tribuloides which were random distribution. For
temporary plots were classified 2 type of species such as deciduous Fagaceae species can be found lowland
mountain elevation at 300-950 m asl in 6 species 2 genera and evergreen Fagaceae species can be found highland

more than at 950 m asl. in 23 species 3 genera.

Thus, this result can be explained ecological niche and management plan of Fagaceae species in Northern Mountain

Thailand as well as the similarity area of study site.

Keywords: Fagaceae, Huai Kogma permanent plot, lower montane forest, spatial distribution pattern
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