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ABSTRACT

Objectives: The abandoned teak plantation (ATP) is an area without silvicultural practices and has been left for natural
succession. Many tree species had high established and increased species diversity. This study aimed to analyze the
forest structure and species compositions in these abandoned teak plantations of North Forest Industry Organization.
Method: Total of Forty-five purposive sampling plots, each of 0.16 ha (40 m x 40 m) were established in thirty forest
plantations. The sampling plots were divided according to the age of abandon into two age ranges; 16-20 yrs-ATP
(planted since 1982 - 1986) and 21-25 yrs-ATP (planted since 1977 - 1981) and in the natural forest (NF). The forest
structure and relationship between plant and environments were analyzed.

Main Results: The results show that total of 153 species 110 genera from 41 families with Shannon-Weiner (H/)
diversity index was 3.66. The 16 - 20 yrs-ATP showed that 105 species 83 genera from 32 families with H of 3.52.
while, the 21 — 25 yrs-ATP showed that 101 species 79 genera from 32 families and H' of 3.39. The dominant species
of both ATP forest types; Tectona grandis, Pterocarpus macrocarpus, and Xylia xylocarpa. The NF showed that 106
species 73 genera from 31 families and species diversity index was 3.55. The dominant species such as Tectona grandis,
Pterocarpus macrocarpus, and Millettia leucantha. All of three forests had high similarity index values (94.34—
97.08%). The results of some environmental factors study found height above sea level (ELE) and slope (SLO) affects
the established of pioneer species and rainfall (RAN) and temperature (TEM) affects the established of primary species.
Conclusion: Abandoned teak plantation in teak plantation area can encourage the establishment of tree species,
however, depended on the time of abandoned and physical environment. Therefore, using dominant species that appear

in the abandoned teak plantation for forest restoration may be rapidly supported on plant community succession.

Key words: Mixed deciduous forest, natural succession, climax species, diversity, economic forest management

1Departmen‘[ of Forest Management, School of Forestry, Maejo University Phrae Campus. Phrae 54140

2Department of Forestry, Establishment project of Forestry school, Maejo University Phrae Campus. Phrae 54140

’ Department of Agroforestry, Maejo University Phrae Campus. Phrae 54140

¢ Forestry Research Center. Kasetsart University, Faculty of Forestry. Bangkok. 10900

* Green House Gas Management Centre, Establishment project of Forestry school, Maejo University Phrae Campus, Phrae 54140
*Corresponding author: E - mail: lamthainii@gmail.com

https://doi.org/10.34044/j.tferj.2024.8.2.04


mailto:lamthainii@gmail.com

NsansdsetineInethlfidesIng 82): xxx-xxx (2567)

o

AN

o N Y I [ A
nswennsih i unsSwenssssuan

asonaunu'ld (Renewable resources) $111
Aa [ I
AA 1ANIIFITUIA (Suksard, 2009) 13319 u
a A dy 1
MINALNUMNTIINIIANToN15UgnUnIny
4 dy A A o A 1 ay
Tasuywd Tuiunngnynyniiaeiieldesna
9 = g a A 1 v a
Pszezrilanszinamsduaonus laosssuma
Y
(Natural regeneration) YD IWI Tl 13 A 1A Y
Y v v
Tagmwizlununiiignsuniu (Disturbed

forest) Huwa lilvgjuag luguuse Tuldvas

o

A ' A A g o v ]
maaagiuwumﬂummuum RN AAREIGR
Y

a Y Aa I
VlﬂLWIH@]'W‘E???J%’W]‘U@QW?SQHMYVNL@MHJuth

< &

148 (Marod ef al, 2013) 981915 AenumIANUN

I a g
aﬂ‘Uﬂ';ﬂL‘}Jumnmﬂﬁjwuazgﬂi‘umummﬂ

U Q

4 a

bz sIIua wu na lwidlulszs i

:/9/ ¥ 2 \
1¥doaldszeznarlunisnaunudulvy
ABUY19819UIY (Toky & Ramakrishnan, 1983)

A Y] 9 Ao d 1 g’/ o
nmsnidadeuradounsuiluaonisaani
(Establishment) 1Jagunalaa’ly vld Temanay

v & o y EA
ndudludeanihangiwdluld1denuazein
) ) A v & A4 o
desldszoznarnenauiuniiiunngniiate

~ 3 9 (] <
INYIaNUDY (Dhanmanond, 1994) 9814 15n a1

k4 1 ]
A

9
1 [ a 1 1 I~
wunthifegnidasensldldsnirenalanilu
F v v
naUWeaNAls amuwiunfezlSunlasulyl
lunaniansulalIuvaInval1enig

o ¢ X

4 a
p9A15ZNOVVOIBUANUE FUU (Marod ef al.,
1 4
2003) a8 NdIn13 19lse Tewian it
9 [
uazmsvereiuinsasnssui ldinansyngn
1 I~{ o o ¥ i { a
Thiludnunasi linunih lifsnnzina
ay ¥ = A
AINAUNUMINTITUHIA I ATANYUTBINTG
9 ]
YsvdysanmhIddluduganmnlndifesiy

N z:g‘; A KR A o & 1 A
thsssumnaauandslanusniued19es wae

a Li} d’o 1% a =Y 1 Y A
wwAanuguid g lumetineinenh'ld fe
(399MTNAUNUVYBIFIANNY (Plant community
succession) (Kamsanor ef al., 2013) Nagyi
NIIVUDIBFIVBIANYN UM UM AN
(Amplitude of tolerance) YoaN5584 Ifiiazwiia
A o o oA 9 9
nuaudayedngwauaIUMsgnaiing

1 1o & a [ a Y4
ath inudludesinsandadonstanusg i

Y o
v 15 lunisdgnluiunndanimaianiiuy
4 a
ANYIADINANNN
4 ' 9
pannsgadinnssnild (e.0.4.)

a [

I v a a
WuFgIea M uInS weInIsIsusIALaY
FUNAFU FINANTLNTNNTNIINTFITUIA
uazauadon anduaumelduleuiens
tan1saaut uAsTEgN0619098 U1
URIFIUAINA (Forest Stewardship Council: FSC)
o Iy 4

fmualdlinisdnidesnnugauauysoives

a A -
szuUHnmEs N uYANNMaINaIEN 1IN

A o A v Y a A
LW@ﬁﬂTﬁl’]ﬁ\‘lLL'Jﬂa@ﬂJiWLﬂﬂﬂ'J’mJﬂQﬂUﬂ']flzlu

.

dy v 2K A o [ dax o [

NunaIUt WINMIAHUAINIANITI NS U
Y H

MIAAFNVIUTLEL NYHAINITAAATIN 2

1019 20 1 @285 M31AENARA (Selective thinning)
A a Y

' 49) A & AA o 9 Y
LN@W%WimTLLﬁ'J'J']WUV]L‘]JUV]VITITLI‘JJ@@ﬂllﬂ

o 1 ' J
drurnuaz luquarlunisasnu oeAns

Y
v A

1 9 d' 1 Y 1 dy
gaamnssui Ifagduiunaanthdnimant

o @ Jax 1 9
99191NNIIAMIMIUTAIITHazlaos1d
Y H 9
WUNAAMINAUNUAINTITUTIA AUURINUDY

' a a U 9y 9 dy ~ o £ Y
Glullﬂﬂl@ﬂul')ﬁ')ﬂﬂ’lﬂ’lulllLlﬁﬁwuﬂﬁﬁuﬁﬂﬂﬁi'l\?
v Aa o X oA4 o Yt
mamamuﬂuwuwﬂgﬂ’duUﬁguiw11mi

9
NALUNUATUT T TUBINLASINANTITAIN IVDITIAY

Yy A A y £ 9y o , o
Tdulununauthnededenain Tutlagaiu
= o A A Ay o £ Y oA
msandeauiaslununthdnnedwdaliog
Vo8 19U MIANYIVOI Kruama er al. (2021) N'1¢



NsansdsetineInethlfidesIng 82): xxx-xxx (2567)

= Yy '
ﬂﬂymanmamﬁmﬂﬂlm"lmummmuﬂmu

LA

[

N

[

= o VR I = =

I\ NIAALUNT G]f\‘]fJ\‘]HJHLWfNﬂ']ﬁﬂﬂBflu
tg ~ v Ao =\ [ [ sas
NWUNAIUFDINYIAINUNTITIANTITNINIUIMNUID
o m 9 g& a
ﬂ\?ulllulﬂ’ﬂQ‘Hﬂ\?ﬂ'ﬂllﬁ'liﬂﬁﬂﬂl@\?ﬂTﬁL%ﬁﬂJuVlﬂLWlu

Y Y

(Regeneration) VOITIAUN YA AN A1 U

[

s = A = 9
’N]ilﬂi%ﬁ'\iﬂGU’ENﬂ'IiﬁﬂH'ILW@ﬁﬂ‘]&l'liﬂi\i’ﬁi'l\i
(2 =} 4 a yd' a
AIANNY uazmﬂﬂszﬂauwﬂ”lwmﬂummmu

o 2y A qud 9 o
wawmﬂaaﬂmiw LW@i%LﬂuﬂlﬂHﬂﬂﬁﬁ]ﬂﬂﬁ
N 4 1 9 dy ~
ﬁ')u‘lJ’lGU't’]Q't’]Qﬂﬂ'liQ@]ﬁ'lWﬂiiﬂJ‘]J'lthllagwuﬂ

aulilszansnmazinaanudisuae 11

ad
IHNI
A A
WHNANH
= g’/ dy o a dy ti'
NSANEIATIHA N UNIT TUNUN
J U 9 A = ]
@\‘]ﬂﬂ'\ﬁ@ﬁﬁ'ﬁ’iﬂﬁiﬂﬂ']lluﬂ']ﬂlﬁu@ PILLUN

EICUITT SO0

S0
1

KD
1

THHOO
i

HOOH)
L

k4 v
A A A

< J U 9
Wu‘lfl‘iJ’iﬁﬁ\ﬂuLﬂ‘IJﬂ\iﬂﬂﬁQﬂﬁTﬁﬂii‘N“}hlliJ

A =}

4 [
milouuazimiloa1s AseUAQNNUTN 6 1UA
311U 30 d3UY1 13 991IA (Figure 1)

4’4’ d' A A o a
Tasunmamtensuuulanyuz)ilszmea
I A v o A [
WuNonaauNUNIIUTEHINY U TUD

UguuQudIgaInte 21.14 93RS ALT o

=

3

=
y

@
%

QUUYNGIGAINTY 32.22 DIAUALTYE 119

9

Yinahdusumae 1.697.86 iaamwasaodl

=

Y
drununnimnilenoualanyas gl

S
Uszmaniluisiuquinii Uszina 2 1w 3 ves

A A~ Ao = a
NUN quﬂﬂuﬂ\lﬁ'lqﬂ!ﬂaﬂ 22.50 OF LB QLH T

=

IgAna

=~
y

@
%

Rl 8 33.01 DIANIFALTOE 1D

]

nQug
[ 90} d‘ =) =) 1 =
USuahdusIumae 1,479.95 Haauasnod

(Thai Meteorological Department, 2024)

U

(B0 1900000 2000000 2000000 2200000

1700000

A
e

e

ey [

m\m‘i ~

i J
e
v

2000000 2100000 2200000

1900000

1200000

Legend

H FI0 Plantation

- Study Area

- North Forest Industry OGrganization

i

1700000

" SO.000 100,000 200000 ET

T
300unn

T
S00i00

T
600000

T
TOHO

400000 H000

[ = —ee— b
W Meters

Figure 1 The location of study area in North Forest Industry Organization. It contains 1) Chiang Mai (CMI)

2) Maehongson (MSN) 3) Lampang (LPG) 4) Lampoon (LPN) 5) Nan (NAN) 6) Chiang Rai (CRI) 7) Phrae

(PRE) 8) Phitsanulok (PLK) 9) Sukhothai (STI) 10) Uttaradit (UTT) 11) Kamphaengphet (KPT) 12)

Nakhonsawan (NSN) 13) Uthaithani (UTI)



NsansdsetineInethlfidesIng 82): xxx-xxx (2567)

[ Y
maiuveya
= y 2, v A A
1. lunsAnpInTINiImIsuUInuf
I 1 4 y @ Qy
Anweenilu 3 dszan 1dun 1) Aunthdnng
9 a ~
FTRNAUNUMVUTITUYIA 01¢ 16 - 20 U (1)ag
9 1] Y
Ugnil 2529 - 2525) 2) WunThdnnedranauny
MUFIINTIA0Y 21 - 251 (uiasrlgnil 2520 -
9 v
2524) uaz 3) Nunthsssuesa Tasulasla
1] dy d' 1
nseeaylunui 30 auih ATPUARUIVANTT
A A 4 A A E)
YIMITHUNMAN LU ULASIH T DEA19 31NUY
N1n15919u1a3d708190 VU FUIIZ D
(Purposive sampling) YU1A 40 LNHAT X 40 LUAT
a A g @ Aa o A Y
Usnuniuaununavesdnuny 1¥nszaie
Tunaazilszinnih 59w 45 uilas uaazudag
[ 3 [
U wuulaagosunIn 10 1NAT x 10 LUAST
o 1< 9 k) 4 Y Y
Wmsinudeyadivesnlsznen lddunn
uilasdos Tuiindoyalddu (Tree) Ao l¥dun
1 o
ﬁﬂjmmﬁ'umuﬁuﬂﬂmq (Diameter at breast
[ 9
height, DBH) 10210 g99 10N UAY 1.30 1WAT
WINNNHIOMNDY 4.5 IBFUANAT 11115521 %0
4
WYNHAIETAS 819A13 Phuma & Suddee (2014)
Y v XK Aa o a J 9 A
WU UNNNAANIYUAITATAIYIAT 0

o ~

f‘imuﬂﬁnmmﬁ"mﬁﬂgmmﬂnmtm (GPS)
9 [ 9 Y
2. 1032197819 DUNNAIUNEA N

9
[ °

1dun anwgeninszauiimeialiunaig
(Elevation, 1A 5) NAAIUAIA (Aspect, DIAT)
ANAIATY (Slope, 110315 1A) TCTTRTTLIRTIY
(Rainfall, Haatua3) 4agga1inil (Temperature,

= Y Y a J Y
GNGRISGICTE)) ﬁi"l\illﬂﬁ]"lﬂﬂWi’Jmi"lgﬁsU’t’)ﬂalja
Y
a A o

~ . . [ g’/ 9
LBINUN (Spatial analysis) HAIITNUU UL

9 4 1 9 aq
FOYANIAIUNIYNTNUYDIUAALYARIYIT
Uszanaalugie (Interpolation) TA8LAT 0930

Topo to raster toolbox Tuldsunsu ArcGIS

a d
MIAAIZHveYa
[ Y 4
1. anvaz Iasaasaazednlsenou
a A [ Y Y a 4
yuanssafyluszan lidy Jinsiziay
LUINNUDN Marod & Kutintara (2009) Tagan
axtinnudrnnueans sl (Importance value
o a 4 1
index, VD) $1110831A5 1WA N HUILY U
. Y 4 1 9
(Density, D: AU/18NLAT) AITULAUATIY
Y [
NuUNnida (Dominance, Do: 1131314 A 5/
o = - A
LWENUAT) 1azAIUD (Frequency, F: BIGHEATE))
4 1 [ % 4 gj 1 (% 1
NOHIAIANUTUNNTNITINAIAINED
1w ) o’g’/ = 1w A
TAgHasINYBIMFUNNTNIGWAINADAIA T
anudiagvesria lifluudazytia uazmia
AFUAIINKAINTAY (Species diversity index)
ATUFTUNTT Shannon — Wiener index (H/)
(Magurran, 1988)
1 Y= F =2 . . .
2. AMAYUAINYAAIYAAY (Similarity
index; SD 14A15A1UIMIIANANAITUD I
A a [ = Y =3
Sorensen (1948) 10U NUATHANNANIYAD
a v N YY
YoIrHANUF l1iAU
@ o W 1 9 . . A
3. mimamuwg"ln (Ordination) I1W®
1Y o 4 [] Y o [ Y
winnudunusvoany linudaveniadon
Taslds1uuliduunazyiiaveauaazuilaq
I a 4 [
YUIA 40 LUAT x 40 AT LU ULNNTAFHAN
(Main matrix) fuUifadauaadonnadumenIn
. o ¥
1dun arugeninszaviimeiailiunais
(Elevation, 1U#19) ned1uala (Aspect, D371)
o P S ¥
AMUAATY (Slope, tosiFua) Usuaiidu
(Rainfall, Haauag) uazgunl (Temperature,
I a 4
partsatdae) 1 uunSadseq (Second
. yad .
matrix) 1A 81535 Canonical correspondence
analysis (CCA) a1#811351n35%4 PC-ORD

version 6 (McCune & Mefford, 2011)



NsansdsetineInethlfidesIng 82): xxx-xxx (2567)

a J
Halaz It

(Y] Y w A

1. anvazlassa39dnuny
= o a Y Y
MNMIANEINYTIUIUTS A TT AU

Y

Wanua 153 ¥a 110 ana 41 29 HAY
nutnduueds urudulduazvuia
A A4 v o vy "o Y
nunmidasmved 1ddu 1wty 709 dude
LINATS UAY 18.40 AT INLNATADLINATS

AINA1AY (Table 1) UA19¥HAMUHAINFHA

(Shannon-Weiner index, H/) N 3.66 wila'ly
e Nnsanamariaud A (IVI) 5§18
Hsn Ao @n ( Tectona grandis) 15e @: 1)1
(Pterocarpus macrocarpus) W (Xylia xylocarpa)
Yy
AEFAIRLY (Millettia brandisiana) Lm%ﬁvﬂ (Lannea
coromandelica) UANNINY 57.39,26.07, 12.39,
S < J o w
9.22 118 8.67 1WoSIFUA MINE1AY (Table 2)

Tagunazs1907 vz lassadianay

gian
o a Y o dy
panlsznovwiia liiaall

Table 1 Plant community characteristics in abandoned teak plantation (ATP) and natural forest (NF) of

North Forest Industry Organization

Community characteristics Total 16 - 20yrs-ATP 21 - 25yrs-ATP NF
Number of species 153 105 101 106
Number of genera 110 83 79 73
Number of family 41 32 32 31
Steam density (Steams ha” D) 709 799 648 681
Basal area (m’ ha ) 18.40 19.63 18.78 16.79
Shannon - Weiner index 3.66 3.52 3.39 3.55
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Y
16.79 GI”IiNLiJGIiGI@LEIﬂlmg AN UAA%sT leucantha) 19 HASHUTIU (Vitex canescens)
ANMUKHAINTUA (H) (N9 3.55 (Table 1) e UAUNIND 45.35, 35.22, 13.02, 10.40 L1aL 8.52
Y A A = o w L4 I <3 4 o v
"lmﬂumawmimmmwmmmﬂmmim% L“]JE)ﬁLGI)'Llﬂ MUY (Table 2)

(VD) 5 draunsn ae dn Uszqih ass (Millettia
Table 2 Top five species based on importance value index (IVI) in each sub-community of forest in North Forest

Industry Organization, including relative dominance (RDo %), relative density (RD %), and relative frequency (RF %).

Plant Community Species RDo(%) RF(%) RD(%) vl
Total Tectona grandis L 1. 33.17 4.03 20.18 57.39
Pterocarpus macrocarpus Kurz 11.32 3.53 11.22 26.07
Xylia xylocarpa (Roxb.) W. Theob. var. kerrii
3.96 3.23 5.21 12.39
(Craib & Hutch.) I. C. Nielsen
Millettia brandisiana Kurz 1.99 2.32 491 9.22
Lannea coromandelica (Houtt.) Merr. 3.18 2.92 2.56 8.67
Others (148 species) 46.39 83.97 55.91 186.27
16 - 20yrs-ATP Tectona grandis L.f. 32.94 4.29 22.05 59.28
Pterocarpus macrocarpus Kurz 7.73 2.86 6.78 17.36
Xylia xylocarpa (Roxb.) W. Theob. var. kerrii
5.60 3.71 6.73 16.04
(Craib & Hutch.) I. C. Nielsen
Millettia brandisiana Kurz 3.17 2.86 8.24 14.26
Lannea coromandelica (Houtt.) Merr. 3.85 3.14 3.02 10.01
Others (100 species) 46.71 83.14 53.18 183.04
21 - 25yrs-ATP Tectona grandis L.f. 39.97 4.44 22.12 66.53
Pterocarpus macrocarpus Kurz 11.43 3.81 11.83 27.07
Xylia xylocarpa (Roxb.) W. Theob. var. kerrii
2.49 3.49 431 10.29
(Craib & Hutch.) I. C. Nielsen
Grewia eriocarpa Juss. 2.16 3.81 4.05 10.02
Lannea coromandelica (Houtt.) Merr. 3.25 3.17 2.70 9.13
Others (96 species) 40.71 81.27 5498 176.96
NF Tectona grandis L.1. 25.83 3.36 16.15 45.35
Pterocarpus macrocarpus Kurz 15.40 3.98 15.84 35.22
Millettia leucantha Kurz var. buteoides (Gagnep.) P. K. Loc 4.95 1.83 6.24 13.02
Xylia xylocarpa (Roxb.) W. Theob. var. kerrii
3.68 2.45 4.28 10.40
(Craib & Hutch.) I. C. Nielsen
Vitex canescens Kurz 1.91 3.36 3.24 8.52
Others (101 species) 48.23 85.02 54.25 187.49
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(Table 3)

Table 3 Similarity index of tree in abandoned teak plantation (ATP) and natural forest (NF) of North Forest

Industry Organization

Types For 16 - 20yrs-ATP 21 - 25yrs-ATP NF
16 - 20yrs-ATP X
21 - 25yrs-ATP 97.08 X
NF 94.34 96.16 X

Yy I XK a A 9 F2
waaslirunalssansanlumsganunles
c’zg A 4 9}211 a o £
Usg Teminunvesniug ldauauluaiudnig
vy 3 o q ¥ Yy = o '
F1augaun Mlianuaa1eaaInuIznIg
Y

Thdnnedresvihsssumadulylunanis

2 o A

Y
@eanu ilesnarudniedvegIndi ey

(% an Y a 1 [}
Waﬂiﬂ‘ﬁiill%1ﬁllﬂﬁi‘ﬁ!ﬂﬂﬂTT]JiTﬂQi’JlIﬂu

a @ JN Y 9 Y
YoIruaNug 10 lun1snszoretdiuls

s A v v 2 9~
YseTorunun damnaliaIuannesigy

¥ v

Y a Y9 A A
uu'ﬂunmwmmum@wuﬂ”lmusluwummu

w £y 9 Yo o ' @ g X
ﬂWVI\'iﬁ']\HGUWGI,ﬂaﬂUﬁﬂﬂﬂJﬂWWﬁMWﬁﬂjﬂlﬁjmu



NsansdsetineInethlfidesIng 82): xxx-xxx (2567)

ADANROINY Toky & Ramakrishnan (1983)
= 1 @ = <3 9
NITYIUIT MINAUNUUDITIAUNBILLI VIS B
~ 1 "o A A 4
LWENGlﬂ1!‘LJGUHﬂgﬂﬂﬂ?WNLﬁ@MIﬂﬁNﬂl@ﬂWHﬂ
o & o a A A A
uaxawuagﬂ‘umumﬁﬂgmmmmmwwmaa
a 1 <3 4
Gluﬂuﬁ’w ’é]‘t’JNll'iﬂﬁﬂﬁJ ﬂﬁﬂﬂﬁgﬂﬂﬂﬂ’ﬂuﬁaWﬂ
a [ 4 Y a l 49! Y
%UQWH‘QVI,MUSL’JQ!LLU’JGU’E]U‘JJVUUE]Qﬂﬂ
1 dy d' [ Qy 9 [ 1 a
5383‘ViN"’IJ@QWHT]ﬁ’JUﬁﬂ‘VNiNmJ‘lJ'l‘ﬁiill“lﬂ@]
(Asanok et al., 2012; Marod ef al., 2012a &
<
2012b) i’Jllﬁ\iﬂ’ﬂh’(fﬂm15ﬂ1uﬂ1§ﬂi$iﬂﬁlmﬁ@

15idenaruiy (Parrotta er al., 1997)

[ 14

[ 1y d

3.ANNANNUTIzHI19TadauIndeNYIe
dJ

szmsvazesnilsznauriialidiu

MITAAIAUTIAUNFA1OMITUATIZH

ad S 0 . lﬂl

M9I5MI CCA Taalian eigenvalue UULAUN 1
(axis 1) UNUN 2 (axis 2) LALUAUN 3 (axis 3)

UAUNIAD 0.242, 0.158 11AL 0.120 ANAIAL
(2 g Y A Aa
A9 UNISIHUnUN 1 ag 2 9T UIINA
[ [ 4 1 Y] =\ [
ANUAUNUTIEHINNTIANNSLaz e
Y =2 A ) 1% Y
UINABNIINANINIHNIEANTINTUNT 1%
a [ 9 d‘d 1 a 9 é
asu18fadeurndouniinanoyiialy aa
asasnuniladenindsuninanonis
[] I~ 1
nsz1eveny ldoonilu 2 ngu (Figure 2) Ao

= o Y

nQuN 1) NgUNYNAIHUAAIIINT WA

U
9

1NAUFIINTEAVUINZIA (ELE) uag
Aa A @ I [ =
aNTNaNANNAIAFY (SLO) lutladevian i
a Y o [ A a % 1
wiald1An Ao Fa%u (DALOL) Tuniiu
(WRIAR) 1/ounuin1 (GREER) fci)ﬂ (LANCO)
uaznszuiiu (MITRO) Wludu siialfiaui
Usingiilungu'lfiinidi (Pioneer species) 11
danuthwaurwanlunnszareainiaini

AadA 1 Y A =< Y a o
‘h'iill%W]‘Vl’f)QiﬂﬁLﬂﬂﬂ cm"lmuﬂmﬁ]zﬂﬂﬂqu

10

=

(Expansion) Wdu‘l/lulﬁllgﬂ (Hermhuk et al., 2020)

a2 A

v & Aa A .
luvmzi@erdunisulista lddosdu (Native
. PR s 9 9 S o
species) DR u i Tadudnasdanag

Y
a a < N 1
wigean Tatwdu ldnaunuae 1 wu sailh
3 S ¥ A
(TEREL) #2351 (GARPI) 1Judu 1109910013
danmsaruthegaunaoud 1813 lumlaclgn
1 1 4 I @ A
s— s auan 15 ieilunseysnd ldiesdulu
uh (The Forest Industry Organization, 2020)

=y

1 Y a VR4 a 9
Qﬁﬁl’(ffillsl’ﬂlﬂ@ﬂ1iﬂ§$i]'l‘c’l‘wu‘§m@\1°lf‘11!ﬂklll

=) ﬁILE

a

Yt A A= =
QmelﬂﬂGluwuﬂﬁﬂy1 INNNITANHIVUD

Dee

Bunyavejchewin et al. (2011) WU 21021 U

1 @ =~ d' 9 v A
LLG]ﬂG]NEUENig@‘]Jﬂ’Jﬂth\‘IiJﬂ’JnJLﬂEJ’JGU’EN uUy

>

a

9 ?:’ i 1
ﬂ'J'lﬂJﬁ?ﬂ?ﬁﬂiuﬂ?ﬁquu1ﬂlﬂﬂﬂuﬁﬁ\1NE‘W]

o

[

4 a 9 dy AAa
@Qﬂﬂﬁgﬂﬂﬂﬂlﬂﬁ%uﬂ]‘lﬂ Tﬂﬂsluwu%wmm

2

o v Y @

o {o o

ANNFIINNNRIINAAIENTNEINT NI NI U
[ a a A A Y o v Y
AaM 3T AU Taue s 11999 1nT9T1NAA Y

k2 v 9
ANUTU 519014IT LTIAN LAz TAINAUNAY
(Bridge & Johnson, 2000; Zhang et al., 2013;

Y v
Thammanu et al., 2020) aatiumny linsinglu
[ Id 1 a a
denndadinnuiluldnvensadnnlaalu
ANINUINZBUNINA HazAINAIATUTING
Y Y

TAgAN59R0TLUUNITIEVIOUINIHIAULAS T I
= a dy A o dy J 9
anuean TuNUNIATULINAMNFUAB U
v 9 X Y
A1AUAUIHLDIINMITNALEILYDIUIHIAY
[ = d' =3 @ I~ [ d’ 9 [ v o
FaaunsnnuIinludinundesdsuainy

9
o a

f atia ldlutheaunda

Y Y A A
anuuiandelaa on
Tulimsianszuusinnanylelinyainise

v ~ A 4 dda
YSudaznigan Taluanimiunndinim
uHaudalda (Wessel, 1971) aoandodny
AIANEIVDY Marod ez al. (1999) WuNFsA liT

1 [ o [ % Y 1
Tuhwaaluna launsalsualdedsoauas

a Aa Y Y ,i} A Y Y
LﬂﬁiymuIﬁllﬂﬂllu@giuﬁﬂWWWUﬂllﬁ\ulaﬂ



NsansdsetineInethlfidesIng 82): xxx-xxx (2567)

o~
NF6 n
« NF7 E
24-yr-1
& N ANTAC Weyr-2 22-y1-2
.
. A DALOL CRACO A 4
. LAGYI ANTGH
STEPE 21-yr-3 ELE SLO 21yrd g
2T A & & SENGA 8 hcco «BERMO A
A 17wn .
17-yr-8 NF13 * WRIAR e TGl
AT, A y
TERGL TEREL oMILVE
ORLI 19-yr-1 oSTRN
J e 2120 lTR
1 MITRO Axis 1
NF9 LANC * TERCO B IS
ITPE_° carso | Aleyrl

Hopel

-yr-6

NF12 s 20-yr-3
CROHU 4 17-y1-5

29-4h-3 23-yr-14

. TEM
FERAD RAN

21-yr-1

ANF14 CRAFD

A
25-yy-2

A
20-yr-1

G2

NF15

Figure 2 The CCA ordination diagram representing the relationships between the vegetation of each tree

species (5-capital letters) and physical environmental factors; elevation (ELE), temperature (TEM),

rainfall (RAN), and slope (SLO).
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