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Plant community structure, carbon sequestration in tree biomass, and the stem form of
Dipterocarpus alatus trees in the deciduous dipterocarp forest area of the Ban Pong Royal

Development Project, Chiang Mai Province

FPANIA LABLAEN AMINE AINNR™ gB5z NEn F51uuY 1hgesen’ uazamanA anauLEe”
Rattikan Lueng-iam' Witchaphart Sungpalee' Sutheera Hermhuk' Theeranon Pasutham’

and Chuthamat Atnaseo’

1 g1UNATNNHATIANARNT ADLEAANITNAI TN BT Nuanendauwdld enadunse Saudadaslud 50290
" Program in Agricultural, Faculty of Agricultural Production, Maejo University, San Sai, Chiang Mai 50290

* Corresponding author: sci.ocu@gmail.com

Abstract

This study was conducted in a dry dipterocarp forest area to investigate plant community structure, assess
biomass and carbon sequestration potential, and form factor of Dipterocarpus obtusifolius trees. The results
showed that plot C had the highest tree density at 3,040 trees per hectare and a dominant number of small
trees, reflecting a high'level of plant regeneration. Plots A and D exhibited relatively balanced tree structure
and high total cross-sectional area, with plot D having the highest value at 24.23 square meters per hectare.
In terms of biodiversity, plots A and D had higher Shannon-Wiener and Evenness indices than other plots,
while plot B had the lowest diversity. Plot A had the highest Fisher's index (), indicating a relatively high
structural diversity of the plant community. Analysis of the species importance index (IVI) revealed that
Dipterocarpus obtusifolius was the dominant species in all sample plots. Regarding biomass and carbon
sequestration, the study area had a total biomass of 324,151.27 kilograms per hectare. The dry dipterocarp
forest can store 152,351.10 kilograms of carbon per hectare and absorb 558,671.47 kilograms of carbon
dioxide per hectare, reflecting its high carbon sequestration potential. The relationship between the variable
d?h and the trunk volume of Dipterocarpus obtusifolia was highly positive in all plots, with an R? value greater
than 0.96. Meanwhile, the relationship between the form factor and d?h tended to be negative, reflecting that
larger trees have more slender trunks. The study results can be used as a database for forest resource

management and future carbon sequestration assessment.

Keywords: Deciduous dipterocarp forest , Biomass, form factor

© ROUAUANE

shudnaen daudas ieiaunslng bildfuengnduaednuainesanddnvinlaaifinaa



w unaASEgunaAnE rannswennsihliuaznisdnms
.o =
fuii 1 dnnsdnmn 2568

Enerta
“inigy ¥
FORESTRY www.forest-mju-cm.com

UNANASHAURAANEN
a ]
UNARea

[ %
o a o a

= A Ay @ o A = o Y o = a = o
ﬂqﬁ\ﬁﬂﬂﬁlﬂﬁ\ium’]Luuﬂqiiuwuﬂﬂqu\iﬁ'ﬂ LW@ﬁnﬂq@ﬂﬂﬂ’mgiﬂ?\?@iq\T@QﬂNWm UL HUNIBTINNLAZANLNINAG

o

nifiuArfuan wazginseaesldenaiins nanisAnsanudn uilas C arunuiuduaasiuldgengn winiu 3,040
¥ - o K = ] o & = o Py
FusiaEnang uazlawiwiuldauinangasiu axieutieaniafianaunuaesnssnsldlussAugs anisiudas A uas
IS ¥ v ' & dd’lj = PR ISP a [P '
D HlasvasaruianurauianaaLar i unminansangs lnaulas D HAganga Winfu 24.23 A131aLumsse
LENANT AMUAINNAINUANENWTININNLFULAT A uaz D HA1AEH Shannon-Wiener Uaz Evenness gana1

v A !
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ALY WUANRUA ANE T AR aTAn e 324,151.27 AlanFuseIanAnT arnnTainiiuanTuenld
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Figure 1 Study area and locations of sample plots in a dry dipterocarp forest at the Ban Pong Royal Project

Development Area, San Sai District, Chiang Mai Province
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31 AAreATtANE1ATY (importance value index; IV)) AMNAT9U84 Curtis and Mcintosh, (1951) 1w

HAIINATAT AL WLENTNE PN dNNE uazpanasuding HamslunisAun il
VI = RD+RF+RDo

32 ApPyiAsatiAaInaerad i Shannon-Wiener Index AR @ Shannon and Weaver. (1949)

33 '3Lmﬁw’mﬁﬁﬁmqmﬁﬁL@m@mwﬁmﬁuﬁ:ﬁnﬁ%ﬁum Pielou. (1966)

3.4 A@ziAnunaInNgiia (a) Fisher 484 Fisher et al. (1943)

35 AArsiBunnmnaiannaesduliioma luasinen annisuaalawssn (Allometric equation) 1
annn3g1iFagLives Ogawa etal.(1965)

36 AAriFununinifuatfienlunaion et uliiannluulasdnen dndouanfueu
(conversion factor) Winriu 0.47 (Intergovernmental Panel on Climate Change; IPCC, 2006)

3.7 '3mm:u’ﬂ?mmmi“wau”l,mfafaﬂisﬁm’ﬁgﬂ@wﬁummn%umimmﬂuﬂ%’lum:mumizﬁ”qmm:ﬁﬁqmmq
vpafuliavamluudasdnen TnendnAndsuun1siniuAnFuaugRIRE 3.667 (Intergovernmental
Panel on Climate Change; IPCC, 2006)

38 AwnwiniEunsansuaedliianaiies 489 Husch et al. (2003) Avgmssialilil
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A2 Aa Wunutinsalaulanaviay
A 1
L AR AINENINAY (M)
UFumansansae = 1/3*A1*H
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AIaLNTaINsI iUl douAnaTil Fisher's Alpha wugegaluulas A HAwiniu 5.74 LL@zﬁﬁquu
wiaa C HAwinfu 4.71 (Table 1) Tnasanaiunsnagl1adn ulas A uaz D HlaseaFrsdanninafaudi
anysnllariaunaINuanga anusiutas C HAnuMIULULAZ NN ANALNUES douuilas B HAa1w
vanuaneesniulasauluiuiiAne JeaenndesiunisAnEnaes Marod et al. (2019) Uag Chaiyo
etal. (2011) Aganudntudeialudssnalnafesmlszneunanidulfiuunadn i anans uazd
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a a ¥ v v 1 a
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Table 1. Forest structure and plant species diversity in the study area

Location
Characteristics of location sum
A B C D

Number of tree (per ha) 1,644 1,524 3,040 1,904 8,112
Species richness (per plot) 25 21 24 24 45
Number of families (per plot) 16 13 15 16 32
Individual
dbh < 4.5 cm (per ha) 444 188 1,228 368 2,228
dbh = 4.5 cm (per ha) 1,200 1,336 1,812 1,536 5,884
dbh 4.5- 15 cm (per ha) 732 928 1,384 1,020 4,064
dbh 15 —25.5 cm (per ha) 348 360 404 472 1,584
dbh >25.5 cm (per ha) 120 48 24 44 236
Total basal area (m*/ha) 23.90 21.83 21.71 24.23
Shannon and Weaver index (H’) 2.29 1.57 1.91 2.26
Evenness Index (E) 0.71 0.52 0.60 0.71
Fisher's index of (Ql) 5.74 4.78 4.71 5.33

2. ATUANNAIATYNNNLIAINEN
=2 ' o a o o a 2 ' o i ISLIR%
m@mmﬂmmmummmﬂmmwumiu (Importance Value Index: IVI) Wm’fluvlml,ﬂmm'aﬂ’muiu
wiuluaed Dipterocarpaceae WluasAilsznaunanvasdsania Tneaniziiiesdadlan IV gangnaluyn

wilas TeuA wilag AB C WAz D Winfu 115.90, 165.76, 113.42 LAY 99.50 ANNANAU Aziauliifiugn

v
' o

= a vy S | = e A A e o o oW el
Jaadusfia ldidundneaanumuniudy aAaud LAZAMNAULTINUNNUIAAGY aru1sndiusalafse

o v Y o a

AN AR NTD9T L AITINT AN LITaLAY AR waziia g dutsran Tuanenulas B 8@ VI
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1 o a =

vaufisageannidefieutiuuLlasau SA1uinu 165.76 uansianisaseuinnesriinldidecdaiieiin 1
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nezanafagasria ldiaunatasianinndn i 5 5nlun) uazife denalilaseafreadapunainonm
umnumﬂmeu@@mnndm@nmnﬁ fanudnaiia lddanulunsazidasiauuansaiunuanin
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(2019) Asnearudn L luaeA Dipterocarpaceae utfia liliauniunundnAysalasaasiedenuiaves
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1 v

Pfefludssmalng Wasainaunsalsusasaaninipdaniuiuaanazniana g lam aqdni

ANATHANEATY (IVI) geuazpsatindsanivg wenani SeaanARednuNIsANHIY8Y Kutintara (1975)
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Py | @ e A o A ° Y & a o
nesungdntfsiaiansnclasvaisngniuualaaadu s uanaulubu AnugaNaNy TR LAz
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Table 2. Importance Value Index (IVI) of the top five dominant tree species

utlag afin deAnendrans RD RF Rdo VI

A el Dipterocarpus obtusifolius Teijsm. ex Miq. 42.09 14.04 59.77 115.90
EX Pantacma siamensis (Mig.) Kurz. 11.44 12.36 10.92 34.72
NrdaeiuNedy  Buchanania lanzan Spreng. 5.1 6.74 5.87 17.72
mnamngfau Canarium subulatum Guillaumin. 4.38 7.87 4.03 16.27
mfl'ﬂm% Memecylon plebejum Kurz var. plebejum. 6.57 7.87 1.06 15.49
ﬁlu"] 30.41 51.12 18.35 99.89

B e Dipterocarpus obtusifolius Teijsm. ex Miq. 64.30 23.15 78.30 165.76
9 Pantacma siamensis (Mig.) Kurz. 5.51 10.19 4.25 19.95
analng Terminalia chebula Retz. var. chebula 4.46 10.19 2.16 16.81
wilanlan Aporosa villosa (Wall. ex Lindl.) Baill. 4.99 8.33 2.35 15.67
L Shorea obtusa Wall. ex Blume 4.20 6.48 3.08 13.76
éuﬂ 16.54 41.67 9.86 68.06

C e Dipterocarpus obtusifolius Teijsm. ex Mig. 35.00 14.62 63.80 113.42
S| Pantacma siamensis (Mig.) Kurz 18.82 14.04 7.47 40.32
snluny Gluta usitata (Wall.) Ding Hou 15.13 14.04 16.27 4543
L Shorea obtusa Wall. ex Blume 12.76 12.87 3.74 29.36
mﬁ@mg Memecylon plebejum Kurz var. plebejum 7.63 11.70 1.08 20.41
%‘lu’] 10.66 32.75 7.65 51.06

D Wl Dipterocarpus obtusifolius Teijsm. ex Miqg. 28.36 14.53 56.60 99.50
Fetu Dalbergia oliveri Gamble ex Prain 21.43 12.21 17.31 50.95
ﬂiwjmﬁu Mitragyna rotundifolia (Roxb.) Kuntze 9.66 10.47 1.35 21.48
snluny Gluta usitata (Wall.) Ding Hou 8.19 8.14 7.00 23.33
mﬂ’amﬂg@u Canarium subulatum Guillaumin 7.56 9.88 6.89 24.34
?ﬁluj 24.58 44.19 10.80 79.56

3. waadanw USanamsiniiuaisuay waznisaaduasuaulaeanlasuasldiusiu
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NANITUTZHUNIATIN NN AN UAULAZANLAINNNTANALANTUA U IUNUNANSET WL 4 NUNRAINN
' o ' o & A g = H = o & a a " o a o
wansineiuetnatniau Inaiun D HANgeangaiauaaTon wmiauaL HAWiniy 89,245.91 Alaniuse
WNANT UTNNANFURUATAN NANWNAL 41,945.58 Alaniusetannng waviBunasinaasueulasanlas

WgLin FANWNAY 153,814.44 NlanSUABLENANT 78989N1ABNUN A BUaY C AANINUITHNIATINN

'
a 1 o a

WitaNUANIINNNUNRAINAY 324,151.27 Alanfusaianand arnnsoiniivaisuenld 152,351.10

Alanfusiaianang uazgadufingaasuaulaesnladinauminle 558,671.477lansuselanmas (Table 3)
wans i unAnmdAnanwlunisinifuasueulussdudeud1egs Auuans1eeaAfIngn
azauivaninaralnnaialuazavinaesiuld Tnenunnilldaunluogjuaslnseairadudauasd
U = o < & ' a:r_;’ll -::dld v =3 5 o a s
ANNARTINNLAZ NN UATUBUAININ Tuaneniiunndldauiadniduesdlszneundnasianen
n41 TRenAARIALINNTANEIT8Y Jaikham et al. (2022) WA Saengthong et al. (2021) NEIUIL LG

o

Aﬂld % [ & a v 3 | a o = 1% =3 &
wuim\imwﬂmwimmmmuimmmlmy “]SZEJﬁﬂﬂﬂ’]Wl‘uﬂ’]?@&@NNQ@‘Mﬂ’]WLL@ZﬂﬂLﬂUﬂ’]?U@u@I\‘i
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Table 3 Aboveground biomass, carbon stock, and CO3 equivalent of each study plot

Area Biomass (kg/ha) Carbon stock (kg/ha) CO2 equivalent (kg/ha)
A 87,266.90 41,015.44 150,403.62
B 82,385.25 38,721.07 141,990.16
c 65,253.21 30,669.01 112,463.245
D 89,245.91 41,945.58 153,814.44
Total 324,15127 152,351.10 558,671.47
4. paduNusszuieRREsaulafuBnssAuaadlienaiaduiufinnem

o

o

HANI9T3LAZ s A NANRUS sz Ui eAauLs d2h (dudasAugnatiiENanenindIaIAnIANINgY) L
UsnamsarsuzesldenaiteslununAne wudnlunnulassnatng (A, B, C uay D) HAouANRUSIT
uanadedaiau wazamnsnesunelifaannisniasugluuy v = ax’ Inadienduils@nsnisdndula
(R?) ag luszatigeianun (81nn31 0.96) wanaliiiugn a2h udaudsidlss@nsninlunisesunanis
wasuudasrastFunnsansulaiiuedned Inaudas A Hauns y = 0.0003x"“*'uazAn R® = 0.9662

= v o oa o/ h . R = v py o & ~
WAAIDNANANAUT LN TUITALIZ windsisa et TR uua iNTvaeadle d%h ITNTIUW 204
was B Haunng y = 0.00004x" ***uazen R? = 0.9881 dauutlas C Jannis y=0.0001x"*"uazan R? =
0.984 uazilag D Jaunnsy = 0.0002x"%"" uazen R? = 96610 @9LiT91UTNAsaFUANILIUE RN

o N A . : - . y

anastilaaunpresuldifinau(Figure 2) 99l AuuanAIasA W Tinaslunsasilasdsiauls
AnELsrasgUuLILNssnELTe Fsanaduiusiuan wwndan TassaFredeaning uaznisudedi

meluiuiAne fasiu dzh avunsaldidusaudsdAn lunisdszanndfunnsasuaasldanaiesls

atnefidse@nsninlunnuilassinetinsinan aearaaeiu Husch et al. (2003) Nszyadurituguenans
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Figure 2 The relationship between the d2h index and the direction of Dipterocarpus alatus trees in

study areas A, B, C, and D.

5. ANMNANNUEIzuIlARstAUlANLAY Form factor
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Form factor (All locations)
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d'h
Figure 3 shows that the form factor at 1.30 decreases with increasing dzh across all study areas (A-

D), although the strength of this relationship varies among sites.
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