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ABSTRACT.

Background and Objectives: Tropical Forest ecosystems are globally significant for their roles in
biodiversity conservation, climate regulation, and carbon sequestration. In Thailand, two predominant forest
types, Dry evergreen forest (DEF) and mixed deciduous forest (MDF), are of high ecological value but
differ in species composition, canopy structure, and successional status. DEF is characterized by multi-
layered canopies and high species richness, while MDF often supports fast-growing, early-successional
species and exhibits more open canopy structures. Khao Nam Sap Forest, located within the Kasetsart
University Sriracha Campus in Chonburi Province, is a secondary forest landscape that has undergone
natural regeneration following historical logging and land conversion. This study aimed to assess forest
structure, species diversity, aboveground biomass, and carbon sequestration potential in both DEF and MDF
areas. In addition, the study investigates how environmental variables such as elevation, soil pH, and organic
matter influence tree community distribution. These findings contribute to understanding forest dynamics
in secondary tropical forests and support Thailand’s national carbon neutrality policies.

Methodology: The study was conducted using a systematic line plot survey across Khao Nam Sap Forest,
which spans approximately 54.4 hectares. A total of 51 vegetation plots, each measuring 30 x 30 meters,
were established along transects distributed throughout the DEF and MDF zones. In each plot, all trees with
a diameter at breast height (DBH) 2 4.5 cm were identified, measured, and geo-referenced. Soil samples
were collected at 0—15 cm depth at five points per plot and analyzed for pH, texture, and organic matter.
Biomass was estimated using species-specific allometric equations, and carbon stocks were calculated by
applying a standard conversion factor (47% of biomass). Carbon dioxide sequestration was estimated based

on the carbon content multiplied by the CO, conversion ratio (44/12). Cluster analysis and Canonical
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Correspondence Analysis (CCA) were used to classify vegetation communities and examine the influence
of environmental gradients on species distribution.

Main Results: A total of 120 species belonging to 90 genera, 39 families were identified across the study
area. The overall tree density was 1,264.49 individuals ha_l, with a mean basal area of 14.64 m™ha”. The
Shannon-Wiener Diversity Index was calculated at 3.69, reflecting high species diversity. Dominant species
identified based on the Importance Value Index (IVI) included: Terminalia nigrovenulosa (Combretaceae):
a late-successional species dominating DEF with tall straight trunks and strong wood. Dialium
cochinchinense (Fabaceae): a canopy species contributing significantly to biomass in both forest types.
Diospyros coaetanea (Ebenaceae): a shade-tolerant species common in DEF, known for its dense wood.
Vitex limonifolia (Lamiaceae), Atalantia monophylla (Rutaceae), and Hydnocarpus ilicifolia (Achariaceae):
each with distinct ecological niches in both DEF and MDF zones. Cluster analysis based on species
composition and forest structure separated the vegetation into 8 distinct forest communities at approximately
50% similarity. These were classified as: (1) Leucaena leucocephala — Atalantia monophylla community,
(2) Diospyros castanea — Leucaena leucocephala community, (3) Vitex limonifolia — Leucaena
leucocephala community, (4) Cratoxylum formosum — Vitex limonifolia community, (5) Lannea
coromandelica — Vitex limonifolia community, (6) Walsura trichostemon — Briedelia ovata community, (7)
Walsura trichostemon — Bixa orellana community, and (8) Hydnocarpus ilicifolia — Walsura trichostemon
community respectively. These forest communities varied along gradients of elevation, canopy closure, and
soil conditions. Canonical Correspondence Analysis (CCA) identified soil pH, elevation, and organic matter
as the most significant environmental factors influencing species distribution. DEF communities were
associated with moderately acidic soils (pH 5.7-7.2), height above mean sea level (above 150 m a.s.1.), and
finer-textured soils. In contrast, MDF communities were linked to more alkaline, sandy soils with higher
organic content, found in foothill areas and valleys. These findings support the hypothesis that species
composition and forest structural attributes are strongly shaped by edaphic and topographic variability. The
average total aboveground biomass was 612.70 t ha', comprising stem biomass (477.94 t-ha), branch
biomass (122.04 t~ha'1), and leaf biomass (12.72 t-ha'l). This corresponds to an average carbon stock of
287.97 tC ha and an estimated tCO,-equivalent sequestration of 1,055.88 tCOz-ha'l. When analyzed by
forest type, Dry Evergreen Forests exhibited significantly higher carbon storage and biomass than Mixed
Deciduous Forests. Specifically: DEF plots had an average biomass of 445.06 t ha and stored 209.18 tC
ha" of carbon. MDF plots had significantly lower values, with 167.63 t ha” of biomass and 78.79 tC haof

carbon. A notable ecological concern is the widespread presence of Leucaena leucocephala, an invasive
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alien species dominating the forest edge, particularly in MDF zones. This fast-growing legume forms dense
thickets that suppress native regeneration and may alter successional dynamics, reduce biodiversity, and
diminish long-term carbon sequestration potential.

Conclusion: Khao Nam Sap Forest demonstrates considerable ecological potential, particularly within Dry
Evergreen Forest areas, where structurally complex tree communities, high diversity, and substantial
biomass contribute to robust carbon storage. The data highlight the crucial role of late-successional forests
in maintaining ecosystem stability and resilience. Mixed Deciduous Forest areas, while less carbon-dense,
offer diverse species assemblages and are valuable for understanding regeneration pathways in disturbed
tropical landscapes. Integrating species data, biomass estimates, and environmental factors provides a
comprehensive framework for forest restoration planning and management. These insights are vital for
Thailand’s strategy toward achieving carbon neutrality, promoting forest-based climate solutions, and

conserving native biodiversity under changing environmental conditions.

Keywords: Biodiversity, aboveground biomass, carbon sequestration, plant succession

! Department of Forest Biology, Faculty of Forestry, Kasetsart University, Bangkok 10900, Thailand

? Cooperation Centre of Thai Forest Ecological Research Network, Kasetsart University, Bangkok 10900, Thailand
’ Department of National Parks, Wildlife and Plant Conservation, Bangkok 10900, Thailand

*Secretariat Office, Faculty of Forestry, Kasetsart University, Bangkok 10900, Thailand

° Royal Forest Department, Bangkok 10900, Thailand

* Corresponding author: E-mail: fforwop@ku.ac.th

https://doi.org/10.34044/tfer].2025.9.1.6291

77


https://doi.org/10.34044/tferj.2025.9.1.6291

NsansIsetinaIneth ldiiesIne 91): 73-92 (2568)

o_o©

A1 (Introduction)
] o 1 d J 9w
P ldianiluesdlseneudnngues
szuuinAUUUNRNUNUIMYan Tunsgady
@ 3 (24 14 4
uaznnmumansueu laoon lad (CO,) 910
2 4 ke o 4
u5501018 FudunilalumsFounszani

daragomsnlasumlasaningiionireg1al
v o W ] [ @ Y] <
weddan Tagu thlimlanawsonniny
I'4 9 a @ ]
asuouldlszuin 289 Anzdu nazgaduy
) .
AU UIINUITTeINA ldtnaslaz sz
2.6 NNEAU (Pan et al, 2011; IPCC, 2021)
TaginiziuvadouniiFivradzduganay
UAMUNAINHAINNFININNIN UANEA NG
Id [ @ 4
Tunsifluuviasgeaguaisvouluszezed
(Lewis et al., 2009; Malhi et al., 2006) 31NNTDU
HUIAA mqyf]mimmmmmﬁ% (Successional
theory) (Connell & Slatyer, 1977) sTUUUNAT
dal (%} 1 o U gf’ li'
dzuaIr IuaIauIUYeInIstlasuuilag
4 a Y] d A A 1 A
paAlsEnouHANUGNY TasiTuIINNGUNY
9 '
119ad U (Pioneer species) "lﬂqﬁﬂm’quﬁﬁ
ANUAINTD UM IUUTU Gz 198U (Late-
. N 2
successional species) FINTEUVIUNITHUAI1U
oo lasasanumaasunasInseadig
A = A ' o
SoUyALATNTALANFIVIANTNAADNITNA
< 4 ~ ] a
nuasueuluszezen Tuvazi@eny uulae
anuludounrudulunieiing (Niche
complementarity hypothesis) 1diaueiiniiy
nannatgvesrianssansnelussuuiing
g Y a Y o Qad‘
o lnams lansnens luuanvainvale
9y
U N1 IFHEs 11 HagF1R01M1306191)
A A dg! = ) [ A Aa
Uszansnmuniu guih ldgmamunanan

¥1171899952VUNNATABTIN LaziaI N9

78

Thai For. Ecol. Res. J. 9(1): 73-92 (2025)

ANVTUAveITTVVINaAMeldaninuadow
44
nlaguunilas (Loreau & Hector, 2001; Cadotte
etal.,2011)
3 ' D, A
Uszimalneasoglutvanioudu
Y1 J ' < o
amsoszyldindudiunilsvesgudnai
= % =
ANUNAINHAIINIITININTEAD Tan Tl
seruudalIvatesuall tvu rauiun
(Montane forest) 1118 U 1t 89 (Dry evergreen
9
forest) Thauau (Moist evergreen forest) Thway
v . . 1 < @
Naaly (Mixed deciduous forest) 1116959
(Deciduous dipterocarp forest) U 1% 18 # 10
(Beach forest) wazimaau (Mangrove forest)
3 Y 2 g ' o A o 7
Wuan Fuluua o IAguI NI TUNTIAL TR )
Y v v
1IN FIWMITHARIIEduLazyiianlng
gYWUT (Ashton & Zhu, 2020; Sodhi e al.,
2010) ANNHAINHAWAINAINUNVINAIATY
TumsaiuayuAsZUIUMIMITNA 15U N3
HEUINAS NTNTZVONTTUNY LaZNITAIUAN
ﬁﬂgﬁ% (Cardinale ef al., 2012 ; Barton et al.,
Lﬂ' v A [ 9
2013) tvesuienuigyrilanioutazaanis
1 [ [ o
danefiwiTounszan Sguialne fivua
4 o 4 t':v
gNEANAATIZOZO1IAIUNITHAUINT DOUM
Y
(LT-LEDS) Tagauivuieldlszinelne
I 14 =
1359 “anudunananieasvoun” nelull
[ [ A a
W.A. 2608 Az “MIlavsmaiToUnIzINgNs
I o =~ = Y
Augud” geluil wa. 2593 Faiuunumues
v k2 v 9
math T lumsmununddenaznisiuy
FEUVUNATITNHIA (ONEP, 2021)
a o 4 k)
yMInedenyaseans lalsyna
Aav o 4 I a v A A Y o
Adgmin sy “umInedemued” uazgin

a ¥ = v Yo_ A
NINIFINTTATUAIUIAAD N Tﬂ&”lﬂmmu



NsansIsetinaIneth ldiiesIne 91): 73-92 (2568)

@ 4 & a o
Iﬂi\‘]ﬂWig]}WHﬂWi@uiﬂ‘H ﬂuw Hasivy

Q U
Y

ot a = l:' 1 tﬂ' 1
ninenssssuma luinunthnegluanugua
a Q 1 \} d‘ da’ d‘ 1 90’ o
YBINMIINGIAYRE1NADB W gy
pgmelumiInedoinuasmans Inenuads

[

5191 Sandarais udeddidauesszuy
fdnathavudaazihnaundalundinani
4 v A X a
auysol nrevasinisHuye1usssuea
=\ s A 9 A
Joanlseneuiyvainviale lasaasiaisou
Y
goAN a8 Y tazAnenIngalunisgady
J [ g’; [} o Aa o g’./ dy A’
MIVBU AU InnszasAn1sIvenTall e
= o o S Y
Any1oalsznouiug 11 AnuraInna1en1g
FANW LAZANINUIAZDUNINIAINGT 1D
a [ [ <3 J
UsziudneanlunisanpuaIsuey uag
arduayuuloniodiunissanis
NINeINITFITNPIR0E198 U TuTEAUN DY

Hazszaumane 11

J ad .
gUnsamazITMs (Material and Methods)

1. a0UNANY (Study area)
o =) dal d' L 90’ U
aguduns lununi gy nely
¥ 1 a [ Ia
ANUNVDINIINGBUABATATAS INGUUA
= % % S A dy d' 1
A351971 Jandaraly nuindszuim 340 15
J Y (2 A v Y
(54.4 1830091%) Usznoudredanuisran 1aun
REHITER (Dry evergreen forest) a2 11Ha Y

Wan 11 (Mixed deciduous forest) NENAVINNIT

e

Huwawsssunanaangansiidudniuld
F969A90ANHAINHA1IN 19T ININ T U ZAY
1 9 [ a I a
Apudg anbuzgilszmaiuguiiunsig
= o %}
paghuuaauiu IANugIInNIzaUEINa
11UNA193EH I 50-250 WAT LAzliAINEIA
Y = a ]
Fuiuna1edge giemeeglulszsnnusgu

wadou ggdugrufounguaiaudigainy

79

Thai For. Ecol. Res. J. 9(1): 73-92 (2025)

=) ?)} d' a a 1 =}

Usuaidumay 1,200-1,500 Yaawasaell
a d' = =

nazguuQNInaeI191 27-30 DI UTALFY A

(Thai Meteorological Department, 2020)

2. M3RuTeYa (Data collection)
o o 9 an
1) $117158152992835015190ag
v I .
SRR LR IS ATEERTRT (Line plot system
survey) 1SRN UALUNTUNEN (base line) 11
Y
uunriie-1d Mntudivuanundudisng
. @ [ Y
(transect line) 1uuuIAL IU0DA-ATUAN 191
FTILHITTHINLUIFITINUNINY 100 LUAT U
uaazuuadudITIimsfiuagadisiaie
1M asdI0g19Nn 9 528N 100 1IAT TN
U 52 9Ad1399 (Figure 1)
2) 11015219098 0819UUA 30
A A \
AT X 30 AT (WUA 900 A5 1UUAT) Tuaa
o ) A = Ady Ad'
9991529 320310 52 uilas uTouWuN
o gl.: 1 Aa I 9
f15299anua 29.25 15 aantludosay 8.67 Y04
¥ 4 4 g}/ 1 ) [
wunveldlsy Teminavua 340 19) dmsuy
9 % ] o v é’, Yy a
M3 lgvunanilainio81993na1 i ud1999911
ANNAZIDIAVDININDI18A1UNEY Landsat TM
A Y 9y o
e lnannsalsvoyamsdisianinauy
3) Tuneazudaaiinisutaalasdos
I A o
20MIUVUIA 10 LUAT X 10 LUAT INOTINIT
o A o YD A A 9
d1srartanug nanuadfivuiaduniu
o . .
AUINA1UNYU NN (Diameter Breast High :
DBH, A7UgA 1.30 1WAT) WINNT 4.5 LEUAINT
o [ [ v KX av Y Y
mmsiavuna dannuge Tuiininaduldlu
A o MY Yy a A
nilas nazszyyiianusg sl Taed1999%0910
.. o [ a Iy 4 H ]
Smitinand (2014) d1vFusdawus 14 laj
o a @ o o <
dnsoiimsszywiianus 18 agsimsnuy

a1081910 aon Wiewa e MITIUNTEY



NsansIsetinaIneth ldiiesIne 91): 73-92 (2568)

a ~ v 1 o I YA
siauazilfouiounuaiodianug linszy
HALd o vonTial 1l NIUGNOIULHIFIA
[T v 1
daithuazwugiy ae'l)

o v =K (% tg dl
4) MMITUNNTZAVANINGIVDINUN
nagfinangimans luudazyad1519a70

A A v = A o a 14
130Nt UNANAANIIUAIaAT (Global
positioning system, GPS)

a3 o ] a ' 3
5) inudegnausduiluszuy Tagly

708000 708500

1452000

| 9

i
| [ED

1451500

1451000

708000 708500

Thai For. Ecol. Res. J. 9(1): 73-92 (2025)

WAIYAAUNAWAN 0 — 15 IFUANAT TIUIY 5
9
90 Tuuaazuilasdledia 1nwihdiegaau

swiuiedludumulunaazuilas Iaeld

a3

TihmiindSuaedraies lid1n11 500 nSu
g}/ @ [] 4 o a 4

FAINNINUA 51 298719 DU ININUATIZHI
wvAaa ara 4 vaa =1

anauianunilanduazauiiaaumanil lu

Y v a A A
novldgianisnialdgiianen

MﬁTL’jﬂﬂTﬁuﬂlﬂBﬂﬁﬂWﬁﬁg

1452000

1451500

1451000

Figure 1 Line plot systematic sampling map; the red color indicated plot locations, each 30 m x 30 m.

2. M3UATIZHiVoya (Data analysis)

2.1 mastianud 1A yUoInT SNy
(Importance value index, IVI) ’5} NATY Marod &
Kutintara (2009) #¢1@91nHa57090387 A2

[] [ Y4 $
RUBUUTUNNT (Relative density, RD) ANND

80

o @

4 1
FUNNT (Relative frequency, RF) L8z ANUAY
o v
AUNNTS (Relative dominance, RDo)
2.2 AFUAINIUKAINYAY (Shannon-

wiener index) (Kent, 2011) Ao



NsansIsetinaIneth ldiiesIne 91): 73-92 (2568)

S

H=- E pilnpi

i=1
4 o o 2 4
(0 H = mMariAnuiaInualgvodnui
pi=AAFIUTIUIUSUA (n) NWUAD
v
HATINYRITIUIUNINUANNF TR
Tudanu (N) 30 pi= n/N
Woi=123,..5
o a o S}g’/
S = Surianug inivue
2.3.ﬂ1§5ﬂﬂfj1ﬁdiﬂﬁ) (Cluster analysis)
1 4
e munny ldnenainsiuy Tagldniine
1579 ﬁ"mizﬂxmq (Distance measuring scale)
4‘ [ 1 [ 9 = Y =
MOIANGUAINTTAVANINAAIBAAIAAIIAA
sendrany Wuazuaaslugdvesumuain
o <
au'ld (Dendrogram) @10 Talsunsudnusagl
PC-ORD version 6 (McCune & Mefford, 2011)
2.4. M3vaa1auny 1 (Ordination)

= 9 =}

99y o
Taglddoyasiuiu 2 ga Aoyadoyanssans
Y
nazyafatowradon ldun auiiaau (ilodu
I 1 a ~ ] o
anwiluniaan nazdunioiag) uazszau
dy d' d’ (% Iy 4 1
ANMUFIVOINUN NBHIANNTURUFTZ1I

Tadeuadeudaenisdsinguoany iy Tagly

L))

a 4
$I1AT12 WUV D Canonical Correspondence

Analysis (CCA)

£
A A

2.5. M3UsziuvIaT MM HON LAY
o <3
(Aboveground biomass, AGB) (LagN1TNALNU
o 9
A15UDY (Carbon storage) 1a8 l¥aun15L0Q
TawasieduraInIad 10 Mue 14 1vg)
4 - A
V04 Ogawa et al. (1965) tNal5ZHULIATINN
[l 3 o 1 (% o g
T ludeswazihnaundaly il

0.933

W, =0.0396 (D’H)

81

Thai For. Ecol. Res. J. 9(1): 73-92 (2025)

1.030

W,, = 0.00349 (D°H)
W, = ((28/(W+W,)) +0.025)"

Wi=Wg+ W, + W,

nazl¥aun15U9 9 Tsutsumi er.al. (1983) 110

E4
v A

Usziiuarasin i i luthauuds aeil

0.919

WS = 0.0509 (D°H)

0.977

WB = 0.00893 (D’H)
WL = 0.0140 (D'H)"*”
WT = WS + WB + WL
A ~ A A a ' ~
1o W, = wiadawmileniuauludiun
Fluddu @landw)
W, = watinmtienuauludiun

Fluns @lansw)

F4
A A v

W, = uaFmmmtenuauluaiu

=)

I a 1Y)
Wulu @lansy)

W, = IAFINNAIUVDIGIAU + N +
lu (" Tansw)

D ¥i5® DBH (Diameter breast height,

Y ] 4 =~

DBH) = [ UHIUAUIN1UNYIDN
(FUANAT, NTLAV 1.30 IIAT)

H =aug3 (uag)

1w

Mdad UM INNAUAISUOU (Carbon
. YA Y a o 1
fraction, CF) ¥04'lfdudunnyiia f1uai
Uszuudosay 47 voaulrarininvesaulsd
I 1 4 A
Wudiuvesarsuou (IPCC, 2006) 130
CF = AGB x 0.47 (fuA15191)
Aldadaunisgadunis
m3veulaeenlod (o)) Wudadiuszning
(%)) 4 4 4 A
Maasueu laeonlaa azarsuou Av 44/12
(IPCC, 2006) %30 CO, = CF x (44/12) (f

I'4 = 1
asvou'laoon leameumi)



NsansIsetinaIneth ldiiesIne 91): 73-92 (2568)

a d
WauazIn13 (Results and Discussion)
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a Y] o a o
WU%uﬂwuﬁ:"lﬁmmu 120 ¥UA 90 ﬁfja 39 WA
= 1 d’ dy d' Y o
(Table 1) HUANUAUIMUHURAYLAS WHUHNTTUIANA
{ [ 4
mﬁa 1,264.49 ﬁ/uml,amgm uag 14.64 913149
1 4 o [ s v A
LUATADLTNUAT ATUATAY UATATURAITU
¥aINNA19UD9 Shannon-Weiner #1101 3.69 G?N

donianurainraeegluszauiliuna

Table 1 Characteristics of top ten tree species based on IVI at Khao Nam Sap Forest, Chonburi Province.

No Scientific name Family D BA RD RF RDo VI
1 Terminalia nigrovenulosa Pierre Combretaceae 79.96 1.98 6.32 3,55 1354 2342
2 Dialium cochinchinense Pierre Fabaceae 97.60 1.27  7.72 3.46 8.68 19.86
3 Diospyros coaetanea H. R. Fletcher Ebenaceae 79.30 1.09 6.27 3.18 7.44 16.89
4 Atalantia monophylla (L.) DC. Rutaceae 101.53  0.70  8.03 355 477 16.35
5 Vitex limonifolia Wall. ex Walp. Lamiaceae 51.63 1.08  4.08 3.65 7.38 15.11
6  Hydnocarpus ilicifolia King Achariaceae 77.78 0.75  6.15 1.50 5.12 12.77
7  Lannea coromandelica (Houtt.) Merr. Anacardiaceae 49.24 0.59 3.89 2.25 4.05 10.18
8  Cratoxylum formosum (Jacq.) Hypericaceae 47.28 056 374 225 3.84 9.82
9  Diospyros castanea (Craib) H. R. Ebenaceae 53.16 029 420 3.09 1.96 9.25
10 Grewia eriocarpa Juss. Malvaceae 31.15 0.47 246 2.15 3.20 7.81

Other species (110) 59595 5.89 47.19 7127 3997 15851
Total 1264.49 14.64 100 100 100 300

Remark; BA = basal area (m”.ha”'), D = density (individual.ha), RD = relative density (%),

RF = relative frequency (%), RDo = relative dominance (%), and IVI = importance value index (%)
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Burseraceae
Hypericaceae
Lauraceae
Oleaceae
Opiliaceae
Achariaceae
Cannabaceae
Clusiaceae
Combretaceae
Connaraceae
Cornaceae
Dipterocarpaceae
Irvingiaceae
Lecythidaceae
Ochnaceae
Peraceae
Putranjivaceae
Rhamnaceae
Salicaceae

Figure 2 Number of tree species in each family existed in Khao Nam Sap Forest, Chonburi Province.

Number of individuals (ind. ha ")

Ebenaceae
Fabaceae
Rutaceae

Malvaceae

Combretaceae
Achariaceae
Larniaceae
Melastomataceae
Anacardiaceae
Phyllanthaceae
Euphorbiaceae
Hypericaceae
Lythraceae
Annonaceae
Rubiaceae
Moraceae

Burseraceae

Sapindaceae
Capparaceae

Family

Apocynaceae
Dipterocarpaceae
Meliaceae
Lauraceae
Celastraceae
Oleaceae
Bignoniaceae
Cannabaceae
Opiliaceae
Clusiaceae
Connaraceae
Ochnaceae
Peraceae
Lecythidaceae
Irvingiaceae
Cornaceae
Putranjivaceae
Rhamnaceae
Salicaceae

Figure 3 Number of individual trees in each family existed in Khao Nam Sap Forest, Chonburi Province.
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Figure 4 Dendrogram of tree community clustering in Khao Nam Sap Forest, Chonburi Province.
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Table 2 Correlation coefficients between species data ordination axes and environmental factors.

Axisl Axis2 Axis3

Eigenvalue 0.334 0.205 0.139
Variance in species data

% of variance explained 6.80 4.20 2.80

Cumulative % explained 6.80 11.00 13.90

Pearson Correlation, Spp-Envt* 0.890 0.828 0.823

* Correlation between sample scores for an axis derived from the species data and the sample scores that are linear

combinations of the environmental variables.
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Figure 5 Ordination of tree communities based on environmental variables in Khao Nam Sap Forest.

The symbols of A indicated sample plots, while @ and abbreviation represented plant species.
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Table 3. Correlation coefficients of environmental factors in each axis.

Correlations*
Variable

Axisl Axis2 Axis3
1 elev -0.347 0.76 0.365
2 pH 0.964 0.169 0.106
3 Organic 0.526 -0.241 0.349
4 %sand 0.578 -0.614 -0.343
5 Yosilt -0.702 0.28 0.56
6 %clay -0.156 0.847 -0.001

Remark: * Correlations are "intra-set correlations" of ter Braak (1986)

Elev = elevation,

%sand = percentage of sand,%silt = percentage of silt,
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pH = acidity and alkalinity, organic = organic matter,

Y%clay = percentage of clay
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Table 4 Above ground biomass (ABG) and carbon stock of each forest type, dry evergreen forest (DEF) and mixed

deciduous forest (MDF); C and CO, indicated carbon storage (C) and CO,-equivalent, respectively.

ABG Total
Forest C Co,
Stem (Ws) Branch (Wb) Leaf (WI]) biomass
Type 1 -1 -1 -1 -1 -1
(tha) (tha) (tha) (tha) (tCha) (tCha)
DEF 336.93 95.42 12.71 445.06 209.18 766.99
MDF 141.01 26.62 0.01 167.63 78.79 288.89
Total 477.94 122.04 12.72 612.70 287.97 1,055.88
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