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Forest dynamics monitoring for forest management in Thailand
Assoc.Prof.Dr. Dokrak Marod
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Bangkok
Email: dokrak.m@ku.ac.th

Forest ecology is the study on the relationship between forest and environments (both biotic and
abiotic components). However, the environments always change based on natural and anthropogenic
disturbances, relating to the changing of forest or forest dynamics; forest structure and species composition
changes. In addition, its changed can be effected to wildlife and ecosystem services which forced to human
being. Thus, the knowledge management based on their changes is very important to reduce its impacts.
Recently, the ecologists emphasize on long-term ecological research (LTER) based on permanent plots (PPs)
for monitoring forest dynamics and tree spatial distribution related their niche, in addition, forest ecosystem
change up on natural disasters, land use changes, or climate changes. LTER had been established in various
both ecosystems and permanent plots, for instant, PPs size 1-16 ha in the dry evergreen forest (DEF),
deciduous dipterocarp forest (DDF), mixed deciduous forest (MDF) and restoration forest (RF) at Sakaerat
Man and Biosphere Reserve, Nakhon Ratchasima province, PPs 50 ha in DEF at Huai Kha Khaeng Wildlife
Sanctuary, Uthai Thani province, PPs size 4 — 16 ha in MDF and old rice field at Mae Klong Watershed
Research Station (MKWRS), Kanchanaburi province, PPs size 15 ha in the lower montane forest (LMF) at Doi
Intanon National Park, Chiang Mai province, and PPs size 1 - 16 ha in LMF and RF at Doi Suthep-Pui National
Park, Chiang Mai province. However, less connection on data sharing was found. Then, the Thai Forest
Ecological Research Network, T-FERN, was set up in 2012 for increasing research collaboration and young
scientist capacity, sharing ecological knowledge through annual T-FERN conference, including, the
multidisciplinary on sustainable forest management.

Considering on some LTER results, particular on forest dynamics relating to environmental changes
for integrated knowledge on natural forest resource management can be showed, for instant, the monitoring
of tropical seasonal forest dynamics on their ecosystem services at MKWRS from 1992-2011, it showed the
forest areas increased which resulted from interpreting of satellite remote sensing in different times. While,
the forest structure and species composition in PPs had increased the similarity into natural forest which
pioneer species were disappeared and replaced by native species after long abandoned times. However,
forest fire is the main factor to inhibit native species regeneration. Increasing of plant species and forest
areas induced wildlife diversity who came to utilize food resources. In addition, the hydrological research
displayed that the amount of sediment in the stream decreased, while, the average amount of stream flow
in the rainy season was decreased based on increased forest areas which contrasted to stream flow in the
dry season. Indicating the increasing of forest areas may storage underground water based on their root
systems in the rainy season and supply water to the stream in the dry season. This phenomenon regulates
the flooding and provide water through the village during the rainy and dry season, respectively. In addition,

increasing of food plants and forest minor products can support the good livelihood of villagers. Other
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researches revealed the different ecological niches between deciduous and evergreen tree species in the
PPs between LMF and DDF at Doi Suthep-Pui national park. This character is very important on tree species
establishment and spatial distribution. The results showed that the spatial distribution between deciduous
and evergreen species were significantly different. DDF species had highly positive correlated with sandy
soil and distributed at low elevation (< 940 m asl), contrasting with the evergreen species. However, some
species from both types can be co-existed between the forest ecotone, 940-980 m asl. The effects of
climate changes during 2012-2016, particular, the amount of annual rainfall (AR) on forest dynamics showed
that the increment rate had increased when AR increased while the mortality rate had increased, relating
to decreased AR. Indicating the ecological niches varied among species, then, the adaptation on
environmental changes were different which seedlings and saplings were highly responded.

Thus, the integration on ecological knowledge, particular, the ecological niches of plant target
species in all ecosystems, in addition, the relationship between organisms, wildlife, insects, micro-organisms,
and basic need of human is very important on forest management plan for conservation and sustainable
utilization based on multidisciplinary management. The participation from stake holders, villagers and
official staffs, should be collaborated in order to protect the natural forest and restoration forest which
based on suitable species and practices relating to their environments. In addition, the monitoring should
be done to create the adaptive management according to the environmental changes in each period which

will support the high efficiency on maintain natural forest resources of Thailand.
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Abstract

Plants adaptation to disturbances is important for regeneration processes, especially for deciduous
dipterocarp forest (DDF) species. This study aimed to investigate structure, diversity, tree stands clustering,
as well as to identify the relationship bsween spatial distribution of tree species and environmental factors
in DDF. A 16 hectares permanent plot was established, all trees with diameter at breast height (DBH) larger
than 1 cm were tagged, identified, DBH measured, and recorded tree coordination (X, Y). The subplots of
50 m x 50 m were used for analyzing tree stands clustering and species-environment relationship.
The environmental factors in each subplot (topographic and edaphic factors) were collected. Topographic
factors such as values from digital elevation model (elevation and slope) were also extracted.

The study found that there were 36 families 68 genera and 88 species. The dominant tree species
based on importance value (IVI) were Shorea siamensis, Pterocarpus macrocarpus, Shorea obtusa, Lannea
coromandelica and Xylia xylocarpa. The dominant sapling species based on IVl were Morinda tomentosa,
Pterocarpus macrocarpus, Albizia odoratissima, Rothmannia wittii and Gardenia obtusifolia. The cluster
analysis exhibited seven group of tree stands. The intermediate similarity was found among stand based on
existed of dominance species, particularly Shorea siamensis, Shorea obtusa, Pterocarpus macrocarpus and
Lannea coromandelica. However, the codominance species was significant different, particularly
Rothmannia wittii, Albizia odoratissima, Mitragyna rotundifolia, Lannea coromandelica, Shorea roxburghii,
Dipterocarpus intricatus, and Xylia xylocarpa. Species and environmental factors differently affected the
spatial distribution of tree species. Regarding the topography, it was found that low elevation had influenced
on the distribution of Dipterocarpus intricatus, Mitragyna rotundifolia and Shorea obtusa. While
Rothmannia wittii, Xylia xylocarpa, Sindora siamensis, Gardenia sootepensis, Shorea siamensis, Dalbergia
oliveri and Albizia odoratissima preferred to distribute in highland areas of the plot. However, many plant
species had no significant with elevation such as Beilschmiedia roxburghiana, Pterocarpus macrocarpus,
Lannea coromandelica, Shorea roxburghii and Morinda tomentosa. The results can be applied to select
suitable species based on their ecological niche that may lead to more effective better forest restoration.

Key words: Structure, Diversity, tree stand clustering, Spatial distribution, Deciduous dipterocarp forest

uni siamensis) Wie (Dipterocarpus obtusifolius) Wad
Ui 959 (deciduous dipterocarp forest, ( Dipterocarpus tuberculatus) W@z 8130510
DDF) mmaa‘wumimsmaiﬁﬁguwia?wi’mwsum%'ﬁa (Dipterocarpus intricatus) Ssenanatuilusiials
Te4nTALT 89518 nunsgreu1nlunia Anunsnszanednlugluvinadiiefeseduge

pziusanduanievasusemelng TngUnfesatiuin (mansn uaz gfid, 2552) Undssslasudnsnaainta

Juthlunquindaly wssaldinuniodndunssu
Lafawdluddass de nguldndnlulutedens
(deciduous species in Dipterocarpaceae) Taenis

a 1 @ @ gj L e 1 a ] 4
33‘14“11‘14!91@1Lffl\‘15\‘1‘14!‘14(5]@ﬂWUWiim‘lﬁIUﬂQQJUE}EJNuaEJ

2 990 Lo wn LA 9 (Shorea obtusa) 54 (Shorea

Undansunnluifeunn q U dsliivadsnanons
Judadendnlunisinulasasnedr nsasile waz
nsdusertusvomssaldlunedeily egrdlsfnu
daﬂmﬂwmLﬁm"ﬁummﬂmiﬂisﬁﬂ‘umwwé LU

A5 AUMIVBIUN N1FA1ERT N1SLaEIdRd nsunls



nsUsvaivnsesedngdeineinenUiliivsendlne assi 10

WAINEFEUlI-UNS WaunIEALA 5818 Tul 4-5 NUAITUS WA, 2564

ASAOUMUANAUNIIEANUTALEIS LAaEIINDINITT
b1 (prescribed burmning) Wi an1s9anaslneau
Wnnne Wusu wssaldndesidnlngedosingg
Usudlirnssey uavdudeiiuglaludadouindey
wsmsiinliln (aensn, 2549; MAdrauiuuine,
2550)

Aa v a

AU ITF ILINA DUALULNTIY TINTA

Jd'ﬂ 2 o

upss1vdn Tudfuivudeds 9,066 15 deldsy
Snsnaanlivilidnnsdunisdaniadomases
a0l uagmsunlneililovesuyud fianannsinls
Wawdsuiufivinuasnssnuinusoutesiui
Felwhifuenadsuariomsdusontus enunainvany

v 13

IAssaswavesrusznouveanssaliluldeela
(@013 508 swandouazunsn, 1.U.0.) nsAne
Tnaingwesd i dudagudlngldniside
U138z (long-term ecological research)
Tngn15ldulasaias (permanent plot) 10 undn
wi ol lun1s@inany (monitoring) wasnulunsas
il pgalsinuuvasansUufesunlugdany
msanwldunn d@ulugnsfinuasfeuldilasans
yundnifudaumnn dadunsfnuilundaisejmty
Fzdnasaulannisuunn 16 wwauns dWelvinsud
1ASIAT1E AUNAINNAIY LATAIIUA DINTTNI
dnainenanizveanssalsl i ethdeyaiileun
Uswgndldlumsnaunudnmasying wasilusiui
Flaenrassiuiadoanudesnisaudineine1ves

wssaulddagludseoly

gunsaluazIsns
1. @anuiiAnen
anndidud awandonazunstw ogluvimiua
AVA dvataiudes wardUagAuUNINg g1ne
Insety Swinuassvan Sieusyanm 48,800 13

ﬁmmqwWﬂszﬁuﬁmmaﬂawaaﬁwd'm 280 — 762

o
o 1=y

WS WWEANINDINALUAIU 30 U AaLAUN.A. 2530-
2559 wu11 dUSurudusIeioulade 83.3

a a VI A a v
UAALUNT ANUTUAUNUTINULADULRAYTDYNY 85.8

Laveuuqdsioiieulad o 26.4 sarLvaldua
ATUNFNR, 2502; aani3TuA WWIndoNar NI,
...
2. maiutayaniAauy

2.1 ¥N19219UUBI01259UIA 16 LIALAT
(400 1wn3 x 400 tums) Aelulndess Tul we.
2562 PntuimsuUaduwlasgesaun 50 Was x
50 tums (Chisholmetal, 2013) 520 e A
64 wlasgey Jufiniiianiaiiamansusiamiums
yosimnidenseunlasnnisie 4 uya d1saasuld
nnduidvunadusiugudnatsssduen (DBH) daus
210 1 wuduas luuaazulasgos lnen1sAnumu
MU18LaY (ordered tag) TAuALA N UAUINA
s¥Aven (DBH) seyila Yuiinfifnduniavesduly
Tuudasdes Jarnuge dvsunssalsiitliansa
szyviiald vin1siiudiedna (specimens) wdatian
Wisudunssailifszyrlaudvesnsugneuuiand
dn iU uagiudiia n1sseyiing19dewnu i (2557)

2.2 msiiudegnsiulunasnnsunn 16
ALAS Ynsiiuileg1eRukuuiatelasEs1aniy
Tuusiazuiasges Tagldndrgnduduuy (audn
0 - 15 wwufiums) ave 5 0 WAL TINAULNY
wilaieg 19U TinseiaudRvesiulasldis
119557U (National Soil Survey Center, 1996) fail
auv@anuad laun anmdunsadunng (pH),
USu1adunIeing (organic matter, OM) kaza1u
nenn teun dienu (soil textures) @ sUsznauly
AIEdnd1UVIAUNTIY (% sand) AuNI1uwe
(% silt) wazAunien (% clay) lnsauiAvednu
Haunazdsiianeiiivonfoinmesniadgiine,
UNTINYITUNBATANERS
3. M3ApTidaya

3.1 avtiA1AudIA ey (important value
index, IVI) AW Ngnsve (Curtis and Mcintosh,
1950) TnenAn AumuIwdY (density, D) A3 ud
(frequency, F) LarAI1uLA U (dominance, Do)

INUUEIAT b UuIAIUIMAIFUR NS luwsazan
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YromanuduivsveusasAunsui densuil
AAudAvasTiinll

3.2 Ardwiiaunainuane (diversity index)
TATIENMIANRITAIUNAINNAIEIINGATVBY
Shannon-Wiener index (H) (Shanon and Weaver,

1949)

dle H = Adwlianunainaleves
Shannon-Wiener diversity index
b, = dnduvessnnuluwdalii i
sosunugulimun

S = fuurianssadlinnuinly

e

=)
=
=b.

ln = ABNNISAUFIUTITUYIA

33 Ueendeyadadeuing auniegdl
Uszine Idud anugeanseduimziatiunans
(elevation) warA11ua1aT U (slope) 31nn151Y
wuuIaRITEAUgATUAY (digital elevation model,
DEM) ANuagtden 30 1A3 x 30 NS AIeganmiLls
NesEUUAITAuMAdA1ans (GIS) Ao Tsunsy
ARCGIS 10.4 (ESRI, 2016) mﬂﬁguﬁmumauwmm
wUa9013s wagsuniinanawUasvesusarlaseoy
udndeniaduiifesnisitothdoyatadowindond
AoIN1TUTIATIEITRY

3.4 m3dunmy bl (clustering) 1935013
Twasgvin1sdana uny ld'd 1878 Euclidean
(Pythagorean) Distance measure W@ ¥ Ward’s
Linkage Method Tnala syagn19989 Euclidean
Wusrinmnuadeadssewinangumylsl 4935nsTn
svorn1auuuil 1 ui Jeulduiniiga (Xu and
Wunsch, 2008) Im&Jﬂﬁjw%md'lﬂﬁﬁizEJzWSLﬂé’mﬂ

ign azgniuUSeuiisuiunylddu «q i

nagauudvihnsinTadungumliidedu 91ntu
MNI1TUIANNARILARITUINTEEEN A LNS AV

nauwsnivinsauiu Aunyldfmdesgifieviinisda

naunyliilvg ddunisiansanuuuilisey q

umdenqulvajifieanguiien (aansn, 2549) vins

LY

wennguvy lWileeidenldaada (cut of point) A1
ARYARITREAY 50 ¥N15ILATIEA8TUTLATY
ﬁ’lﬁﬁ]gﬂ PC - ORD 6 (McCune and Mefford, 2010)

Tngszgrmesgriamgliidualdangns

e d (j, k) = Euclidean’s distance
syl j uae k
N = Snnwiiluusazyiinvewy
ifvhnswieuiieu
i = lanssed i

S = IIUIUYLATIINUA

v '
= =

35N15098918LT 9W U (spatial

vaa o v

distribution) T4 Ueyaslianssaldndiduiuiuggn
15 JUAVLTN @1MTUNIANUFURUSVRIN1TNTENY
dsuiifulatuaningiivssne uazauiRnu lagld
Tunatdaduilenaly (generalized linear model,
GLM) ileymanuduiusseninadladowndoutunis
nszaerilanssallsl Taiauusdase (independent
variable) fia Jadganinaiiuszimanazraudisiu uay
faulsnu (dependent variable) A9 91UIUAUVDI
usiaziln é’hLLUiéassﬁy’mmgnmaaué’aaawé’uﬁuﬁ‘
1o Faldanduiusifiesdu (Pearson’s correlation
coefficient) lngazldandalusdaszaInn1snagou
Fanandiden r = 0.80 3 r < -0.80 (Phumphuang,
2018) Jaduurndouiildarnnisnaasy fe ALE

v

YDINUN AINUAIATY ARAIUVDIAUNTIY dAdIUVDY

@

Fundlen anudunsn-ane waruSunudunseing

)

i oneaeulunaidsdudeialuissudesudnas
NATUENNTST S AT TodumnAvesailaLaz
(Akaike’s information criterion, AIC) ﬁﬂaaﬁqm 671{!\‘1
WUNBAIENNISNSNTEETINUTAT v aLd S

v

wiazydaviaruisadnesuieldavian vinas
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AERAELUTWATU R version 3.6.2 (R Core Team,

2013)

Nawaziansal

1. Tassa¥euazasdusznaunssaldduied

NNSANYIIATIAS19LaE89IAUTENBUVDY
nssadlsindesalunlasanseunn 16 wauns wuld
ﬁﬁﬁummLé’umuquéﬂmuﬁmaﬂ@\%m 1 UALUAT
91U 7,816 Aiu Juunls 88 wlla (species) 68 ana
(cenera) wa 36 3¢ (families) wilaRv1sauldlng
(tree) (DBH = 4.5 941.) WU A AUAUILUULAE
Huiveingin 428 dusioleAund LAz 13.83 MMSIALAST
AolgAung AU WERTaMLaususuIwile
1ffiniign Ao 297 (Fabaceae) fid1uau 15 wila
sp9aaulawn 296 LT U (Rubiaceae) 23 vun
(Malvaceae) 249# 8149 (Dipterocarpaceae) waz13d
UgiNde (Ebenaceae) 914U 9, 6, 5 ag 5 viln
AN drunadeu o Suurinaanduiuly
(Figure 1) Fudlofinrsanisdisugiusiuaudu wui
wAAufian Ao 19487 29819 2edLTY 2aduzaing
(Anacardiaceae) 14A o ULYY (Lauraceae) d91U474
2,789, 2,330, 1,223 Uag 640 AU AIUAIAU ATl
ANNUNAINYA18UDY Shannon-Wiener index (H) &
ANy u 2.97 Tdlug dnssaldinuainavidan
ANEIA Y 10 SUAULSN b wn 59 (Shorea
siamensis) U39 U1 (Pterocarpus macrocarpus)
Wi 9 (Shorea obtusa) ﬁ” A (Lannea coromandelica)
a9 (Xylia xylocarpa) wewa (Shorea roxburghii)
voU1 (Morinda tomentosa) n199 uon (Albizia
odoratissima) 4¢A W6 (Sindora siamensis) La g
8149n319 (Dipterocarpus intricatus) 1A13 08aE
65.56, 49.95, 31.02, 17.94, 17.12, 11.70, 11.43,
10.06, 7.61 way 7.16 ATUAA U mmxﬁllﬁwﬁu
(sapling) (DBH < 4.5 9w.) Awssaldinuainaviian
ANdIAs 10 arduusn laun sedn sz U
N1t uen nainye (Rothmannia wittii) Aueniies
(Gardenia obtusifolia) L ® s (Memecylon

scutellatum) wad AMUBNNa’e (Gardenia

sootepensis) i1 Wag fin dA¥eway 55.81, 52.93,
49.79,33.05,12.28, 10.13, 6.97, 6.70, 4.26 Loy
4.05 MUAIRY

dlefinsandaiidnanudifey wuin wese
Lifluwulussdulidunaslsmjuiianuadiondaiu
wu UszaUn 109 in wazuns wandliiuimssalyd

WIntiinsdusionugia (Phumphuang et al., 2018)

q
13

ag19lsfnn nasaulyd §9 A duvidad ddvidan
mudAaygeigaluszaulsiing ndulaimunaneiy
Tuddudu 9 vesszavliviy eradunszndndads
Tuignansanumusalla Jevilanunanldsiluseau
Iimailéion usiiledetasduvesggmisiaulandnlid
srdinsuanmiedunnlndusnmnesin dsn1suan
wiolmlizudeuseluides 1 aundndiliasinau
asanumuas iUl (wsimmw, 2546)
2. msianguuawmyldl (cluster analysis)

NMsTanguny sl anunsauvaingudsay
finiisziuanundrendedosay 50 Fanssasldinuly
wingnquuy L ldunnsnaiu lngazueneananiule
fnssadliiisududusesaun Jaannsaeonldidu 7
wylad (Figure 1) loun

vyflif 1 Jumylemtnale Uszneusoudas
s?ha&haﬁ ST1, ST31, ST32, ST43, ST50, ST51, ST58,

ST59 wag ST60 lawdinssulianaviaranudidgy

¥
v a o

5 8unulLIne il §9 UseUn milnde CRRGEIGN

v v

Hgvlianaudfgiosay 39.90, 39.55, 14.36, 13.70
WA 12.50 audeu

wyflefdt 2 1Jumgflinnsduen Ysenaudae
wUasi1eg19il ST22, STA9 uag ST57 UsegUa An
naduen uae wazeoUn Haudarnudifysovas
40.84, 39.13, 24.88, 17.73 Lay 15.84 muany

wyflifit 3 1Humyleinsevienmy Usznoude
LL‘Uaﬂﬁv’mEJ'N‘ﬁl ST7,ST15, ST16, ST23 way ST24
Tnefinssaldanduiannudin 5 susuusn el
Uszn U1 1A e nn uagnseviouny Ja vl
AANdASouaz 65.28, 31.03, 21.45, 21.14, uaz

15.60 ANUa1AU
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wyflsfd 4 1Juvyflsfet Uszneuseudas
Waeg 199 ST20, ST21, ST27, ST28, ST29, ST30,
ST37,ST38 way ST48 lawdnwssaliainavdan
Arwddy 5 Sudunan il Usegn 31 fn e way
got Aavilamudfgysesay 61.74, 52.91, 25.13,
24.42 y@az 15.29 Mua1au

vyl 5 Humlimeeen Uszneudoudas
L ERN 'ﬁ ST02, ST03, STO4, STO5, STO6, STOS,
ST12, ST14, ST35 way ST36 nednssalianawil

3 v

AIAUAIATY 5 SUAULIN Al LAY §9 UseqUn

v v

negoy wazdn davilAranudidysosay 55.62,
41.69, 39.64, 20.39 WAz 12.46 MIUAIHU

wyflifd 6 1duvylifonansnn Ysznousae
wUasdneenadl ST09, ST10, ST11, ST17, ST18, ST19,
ST25, ST26, ST33, ST34 way STA4 Ineiinssaldann
Fylanaud1dy 5 Suduusn dail $1 Usegin
Neul LAY Lare1InsIn dnvdAinudAgSeas
85.26, 31.37, 22.09, 20.85 lag 14.83 AUa19U

w181 7 \Dumylafuna Uszneusiouvas
W0y 97 ST13, ST39, STAO, STA1, ST42, ST45,
STa46, ST47, ST52, ST53, ST54, ST55, ST56, ST61,

ST62, ST63, way ST64 taadwssauldanaydan

Distance {Objective Function)
1E:05

AUAIALY 5 FUAULIN il % UszgUn uns 19 wae
goUn 63.67, 27.67, 24.14, 19.54 Uag17.08 ANuE6IU

1nmsdangumylimssailiisuiindronds
Aulunnnylsl Ao §9 1da UsegUn uaz fn Feaz
ansauennylifeenaniuldfinssaliisuluddiu
sesasan Téun ufnaie n1etuen nszviouny gal
NzHDl BNTIA LavuAd TalassadiuaresAuseney
summg'”l.ﬁé’wL‘f’JuLLUU{J%ﬁﬁnﬁguﬁuﬁﬁﬁﬁ]%’amﬂﬂ
Wududiglunisdnlassade uaznisaseda 9anns
Sonslaivnluiing Saunnsrsiumsinuees aendh
wazAnE (2560) ivhnsAnwinisdangumyliivads
Fatloafiuln U Inedoinunsaans e
wannsziiesh Jwinanauas wudmylivndeieg
fnssaldinuvo sy ladlud 1 e slunsas gy ld
Ay wanssaldinulududusesasniviansly
ntudesdada TaonyldUndedsriimatasiulm
Huszernanuuesduseneuvemssalitzudsuly
Fouvonduansan uardlivissindudotuguin
AUl 1 wesalldfanaia (Cratoxylum) wazanare
un (Lithocarpus) §95Un1un1sduA o us vealdl

AaLAY (A518NE wavAME, 2559)

Information Rgmaining (%)

| group 1

group 2

group 3

E

group 5

_—

group 6

group 7

%

| group 4]

Figure 1 Clustering analysis of deciduous dipterocarp forest stand in Sakaerat Environmental Research

Station, Nakhon Ratchasima province with relative Sorensen distance (ward’s linkage).
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7

3. n15n52E BN uf vaenssalld (tree spatial
distribution)

Uadeuinaeulunvasdnwr nutadenig
nilUseina Fail mmqammsé’uﬁmmamuﬂa'm
1A198 721719 274.17 019 320.68 LUAT LAY AN
a1ndu ddegseninedesas 6.43 fs 24.29 Jneglu
InayiAuaIndutesisuunans Tudiuandfnu wu
Wi efusauuNs e (sandy loam) wazsauLuilen
Junsie (sandy clay loam) laga ud a1ty
N3 - AN 0g7l 5.07 - 7.3

nan1siesziluadadutealy (GLM)
vpanssaldinusiuaudy 15 sdausniudade
wIndou (Table 1) Wud1 Augsvesiiud favEna
donssaldisudnfefunniian sosasn laun
Fadauvond ofunste aradunsa - fe way

@ =

duniging vanssaldunazyidnazgniinundiy
Uadeuandeuiilaivindu lnge1ansin n193uen fin
wrgou wazeoUn wialdinarfignivuadledady
Wosde wils w30 @oa Uady FadunquiiAeudis
nunuren1sidguwUasvesdadeuindouriann
Tudnesnsevieuns) (Mitragyna rotundlfolia) Hiz@us
AN 53 Fedu (Dalbergia oliveri) wagUsye U
= v o w I Y = P
fUadedineglusziunans fie audade Tadanu
& 4« v o o .d' )
gavesnunludadedAgige vaugi une ey
(Beilschmiedia roxburghiana) winye way 1fs

Wuwilad gniivusalagvatedasewindsy @alu

Y

o

AT fnualiiomndadodudnumvesiui
Anwn namAevidamaridfaugeulmmninig
sumuthdesadunssalliivaridormmellaniiui
diofinsanlueaidadulsialuveudas
wilg @unsaesurensusIngueusasstinnuiady
windeu Insudsnguanneugsesiufioonldidu
3 nau dail 1) ndunssallifiaruduiusidulione
wﬂﬁw?aL%qauﬁ’uwoﬁ’ummqwaaﬁuﬁ wazdnd Iy

YoUUBAUNTIY NUNTUTINYUINTLUTINTIUAIYDS

LUaI0Ms wardldndruvesiunsietsy Usenauly

I3

Aengsald 8190519 warnIeviouny vasd LA

o (%

LNUVUINTUAUN LD UNS TN A998 @DAAADINU

Y

NILFNA hazAE (2537) INULN bA9 UUAILITOTU

a o '

Ioalunnfidunseingge wasroudraduiisn 2) ngu

wssalianuduiusiiuufnalagnsaniordauan

v '
@ o & A

AUTEAUANNWBINUT wun1sUTINgunluiuias
YaaUas01s Usenaulunlenssalsl ninde was
ULATLA ATNBNUATT S TITU LAy N19T Lan

Tng vainye kazwad agnulaus R dauwminany

Y
d

anduloy uazAulidunieinggas vasf n19luen

o 13 oA

NUNITATEANLIUUSLIUAUNTDUNS BTN 3) NANT

q q

€

lanuanuduiusivdadeninugeuesiui winy
anuduiusfudadowindaudu 9 ldun Avueu
Wunssallifanuduiusidaunniuanuaindures
Hudl naafe Sl ufifiauainduannfaznunis
Usngunn Tudruves Usegun wasfin danuduiug
\Feaududadiuvei efunsie wazidsuaniu

v
o a o

USunadunieing 8nns Usegundaianuduiusids

aurudndiuvenilafuniesndas Fenssald
W1 2 wdnianansonunisnszangldlunsdusiuly
N318 WAEIIUNT8IUUNT IS VST wreeu 0
AuduTuSBauInfudndiuveafiunse uazaud
Wunse way gaUl Sanuduiusideuindudagiy
vouilofunden dadunssaldunazyidniainy
Foanstaseinaiunnsneiy Fetlasouindeutiul
wasian1sUsInguossianssald uazduduladondn
At munauLUsTuvesdanuily (Ussnen, 2528;

A, 2550; D3R5, 2557)
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Table 1 GLM analysis showed the relationship between selected dominant species and environmental

factors. The values represented the model regression coefficients which selected form the lowest AIC.

Environment factor

Species intercept
Elevation

%sand %clay pH oM

Dipterocarpus intricatus 15.2968***  -0.03572%**

Mitragyna rotundifolia 22.5929***  -0.0247***

Shorea obtusa 16.3908%**  -0.0407***

Rothmannia wittii -21.445%%% (0.0859***

Xylia xylocarpa -1.0165 0.0327***
Sindora siamensis -0.9112 0.0218**
Gardenia sootepensis -5.6638 0.0378***

Shorea siamensis -6.23747%**  0.0095**

Dalbergia oliveri -4.7133% 0.0389***

Albizia odoratissima -4.1134%**  (0.0185%**

Beilschmiedia roxburghiana ~ 11.3540**
Pterocarpus macrocarpus 5.7148***
Lannea coromandelica 4.7754%%*
Shorea roxburghii 0.1279
Morinda tomentosa 1.1879**

-0.0563*

-0.7404%**

-0.1884***  -0.1879***

-0.0189* -0.2804** 0.1760%**
-0.5919%**  0.2970***
-0.0483**  -0.1059***  -0.1364***  0.1267 0.2845%*
-0.064** -0.2040%
-0.0371* -0.3589**
0.0830***  0.0761**
-0.1843%* -0.5663**
0.1309**
0.0979***  -0.0446 -0.1648% -1.2092%**  0.162
-0.0210** -0.1048*** 0.0502*
-0.0531%** 0.1390%**
0.0886™** -0.7749%**
0.0521*

Remarks: * p < 0.05, ** p < 0.01 and ** p < 0.001

Gl

1NNIANBILATIATINALDIAUTENBUVDN
wssasldundesslundasanisvuin 16 Leauasny
wssaulyl 88 wiln 68 ana uag 36 29 nasauldiauly
szauldllvg) leun §9 Uszqun 1his wazin uazszeu
i Tdun voUn Usequn nistuen wiinie uas
Auenifos levinsdnnguvylifanusautsoonls
D 7 vyl Tnewssaildlisiuveusiagnyliifin
AdoAdaiu fie §a 16ls UseqUn way An Feazannse
wonmylfoonanduldfinssalsiviuludifusesasnn
¥un wiinde naduen nsgviouny gaUn Ngyau
6190979 LAzUAY LaglllensadeunIInTEAeE
A ud vosnssald wud nesaldudazyiad
Anudmiusivdadeuindeunagiivssmatayaudi
Auupnaeiuly whislefinnsananuduiusiuam
aeosiuiidafidninauniignanmsout mssald

sonlaidu 3 ngu Ao 1) nqunssadldianuduriug

LﬂuﬂﬁmﬂwﬂﬁuﬁaL%qauﬁmzﬁummqwmﬁuﬁ
16uA 8190510 nszvieamy uazifie 2) nuwssallsid
auduiusiduljnialaensaniaifsuiniuszau
mmqwaqﬁuﬁ own viinale uas uerus Auenyians
$9 §9%u uazn1sduon wag 3) ng'uii lany
anuduiusiuiateanugeosiiu 1dun Huvey
UsegUh An ngeeu uaveet Fetu n1sdadenai
Liffianudesnisvestadouindounisiiiainen
wmziuanarsiuluusazein Wvaiyauden uil
flun ansotaelinisAuanindadadndululg
othamInl3) uaziuseAnBnmandstu
AnAnssuUsEnIA
YoveuAnManiAfeAundenarunity
FYvinuasswdun fis1uesanuazainaniuiliiv

T8 MADAIUVDVDUANANUITNWoIUJUANS

Y 9
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Tnaing U liinvinu NYrewmdslunisiiudeya

wazlvruuziielrnisaiuanudisalanies

LONE1581994

Wi afRtumi. 2557, FenwssallduisUsemalne.
atuwAluiiudy. drdhauvenssals
driinidenseusnuUnliivagiugity
NINPVETUUINYIA F0ritn wasiugine
ATENTHNTNEINTTITUNIRUAZAIING DL,
NFANNA.

ABN3N W138R. 2549. UNUHURNIINITAIATIZd AN
Ny, A TVINe Ul asugauaEns
UATINGIFLNYATANANT, NTANNAI.
wag giiel NBuns. 2552. duaaaneaUald.
fuvindedl 1. Tsefuvisnusae
SRR, NN,

, Useiiu aauwn, InInew nesed, 29Ass W
was, afin Hurums, oyasal

NANY Uay g85e LANEN. 2560.
msdangunyled uazmsUszdunmsiniiu
AsuauTRIU LA
URINYIDUNYATANENS INLUVALRAN
WIELAYIA Jminanauns. 215815398

a

ArainenUnldifiedlne 1 (1): 1-9.

Tundng Juut. 2542, Enuarneiadneuas
UIAINYIUNNUITZNITVDIUNANIUVILAS
Tu Unfiefeusnasaniideduandon
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URINYIDUNYATFAERS.

Usgndn Farsssuna. 2528, nsiUAsunUasuasivy
nIsaunNANgs Tulwadnemugdndt
wagvds. Anerdnususygin,
URINYIULNYATFANERS.

wadnn avuy, U311 59500V Lay U [uwa.
2537, MTIATIERANUEURUSTEUINAUAY
Aeludufese. Ansansueans 13:
98-113.

wsw wilounad. 2546, wadnvaendnligeluiud
Pl wazfidostulwlng Usadudis
S9AzUNSY TIWIAUATINVEUN.
I TNUsUTEY N,
UAINYIDULNYATFANERS.

mAdsuiaLdne. 2550, audaninen fugy
n1sugnd. fiuviadedt 1. Tssuvisnesan
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a

Usziiudunegnmunzauvesliianausine

lusaniideguiusingaas dunaveawll

Jandan1ggauys. InendnusSyail,

v
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URINYIRELNYATANERS.
aoidudsndonasinyy. 1.UY. a01iide

AUINSDUATUATIY. unaeTiun:

https://www.tistr.or.th/sakaerat,

5 WeFRINEY 2562.
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Abstract

The research aimed to study the relationship between some environmental factors and natural
distribution of Melienthia suavis. The systematic sample plots were identified in topographic map, 15
sample points (each included 3 sample plots of 30 x 30 m?” plot size, 45 plots in total) were laid at different
topographic factors. All tree species with diameter at breast height (DBH) larger than 4.5 cm were measured.
In addition, the environmental factors that included elevation, slope, aspect, and distance of natural stream
were collected and analyzed to elucidate the relationship between these factors.

The results showed that natural distribution of Melienthia suavis was found in deciduous
dipterocarp forest (DDF), with elevation ranging from 382.14 to 443 m.a.s.l. The Dipterocarpus obtusifolius
species was ranked first of dominant species and showed moderate species diversity (2.79) based on
Shannon-Wiener Index. Among different environmental factors associated with density of Melienthia suavis
seedlings, it was found that Melienthia suavis mature stage and slope of the area were mostly related with
natural distribution. It was indicated that the number of mature stages of Melienthia suavis had positive
effect on natural distribution (R* = 0.55), while topographic factor such as higher slope had negative effect
on natural distribution (R = -0.56). This was consistent with the analysis to identify factors affecting
Melientha suavis distribution. The results of this research could be usefully applied in community forest
management of non-timber forest products. The suitability of Melientha suavis based on their ecological
niche is essential for efficient population restoration in the future.

Key words: Melientha suavis, Deciduous dipterocarp forest, Environmental factor
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AIDY1991NA1UI5ITUIR (Distance form natural
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(Digital elevation model) fiauaziBen 30 was
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Figure 1 Sample plots determination for field survey at Ban Pong Development Projects area of Royal

Initiative Project, Ban Pong Community, Pa Phai Sub-district, San Sai District, Chiang Mai Province, Thailand.
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(Dominance families based on basal area) 5 2144
Toun atinlda9dens (Dipterocarpaceae) siinliaed
121124-3n (Anacardiaceae) flalisdne (Fagaceae)
yila9d liiUszg-1in (Fabaceae) warvlnldaed
uzyudfon (Phyllanthaceae) Sl ufintirfawiify
12.30, 1.60, 1.70, 0.91 kag 0.69 A1TIILUATAD
WNLAS AIuaIRy daraunainnatevesviald
windu 2.79 TavesdUsenavvessiall nnuuag
drananmsaszyliindudenuiivdudeda iesann
wurilaliedens (Dipterocarpaceae) findaluata
Tow 2 wilnTuly naufusiialindaludu 9 Fsaunse
a5 utveAUTynauvesrdalad sauniun e il
ANEIA Y 10 @1AULIN NA1IAD NUYIILTA B
(Dipterocarpus obtusifolius) 1T uadalaliaundn
Hefuilanuddwindu 56.94 sesan laun Lhs
(Shorea obtusa) §4 (Shorea siamensis) 819Wa24
(Dipterocarpus tuberculatus) 5 n'lvigy (Gluta
usitata) Aoy (Quercus kerii) lilonlan (Aporosa
villosa) Wan11993 (Wendlandia paniculata) 113

(Tristaniopsis burmanica var. rufescens) hazzia9

Fwueiu (Buchanania lanzan) amuanay laedan
fAtlANEIAYLIIAY 35.65, 26.29, 25.34, 18.35,
12.93, 11.11, 8.52, 6.47 Lag 6.03 A1Ua16U
(Table 1)
INNANSANEIT LA NG UT U7 Wy
HANIUUIAIUSITUTIRT 1A UERAAR BIAUAISAN®YN
Y99 UIIATE wazAny (2551) dUNGY LazAMY

a o

(2552) waz3sTmy (2562) Mna1191 fananudagn
nsvaneluituivmdalulnemsUnddaiineusig
1U59 dA1mUnaInviaves Shannon-Wiener
TusgauArUunanssening 2-3 agralsiny favnu
Urilseauin wunsnsyaneisiuiuuisessoUnids
Sindutudnlu uazaneUnldundalu wu Uniuwnd
JLAUANERNNNIN 600 Luns (aINFINT wazUndin,
2552; 5U3UY uazlatey, 2561) MNNANTSANYIT
NUTNUIUA UL VDI AU UYL nd W ArITuT
nszeluagnnulasdisiagesiailugnisnaasy
N15n1583718M2909na W nrI1uU lulAazuUasly

NANSANYNA LY

Table 1 Quantitative data of Melientha suavis Pierre distribution in DDF.

Basal area  Stem density RD RDo RF
No. Species VI
(m’/ha)  (tree stem/ha) (%) (%) (%)
1 Dipterocarpus obtusifolius 5.72 244 2155 29.06 633 5694
2 Shorea obtusa 297 171 15.13 1510 543  35.65
3 Shorea siamensis 1.87 119 10.48 9.48 6.33  26.29
4 Dipterocarpus tuberculatus 1.74 125 11.07  8.85 543 2534
5  Gluta usitata 1.15 75 6.61 586 588 1835
6 Quercus kerii 0.93 av 4.13 473  4.07 1293
7 Aporosa villosa 0.61 a4 393 3.11 407 1111
8  Wendlandia paniculata 0.24 41 3.67 1.23 3.62 8.52
9  Tristaniopsis burmanica 0.49 19 1.70 2.51 2.26 6.47
10 Buchanania lanzan 0.34 18 1.57 1.75 2.71 6.03
40 species 3.61 228 20.17 1835 5384 89.36
Sum 19.69 1131 100 100 100 300

Remark: RD = Relative densit