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Ecological Service Valuation of Tree Species in Forest Areas
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This study quantified forest ecosystem services within the farm area of Maejo University,
Chiang Mai with emphasis on supporting and regulating functions. The analysis estimated timber
volume and the economic value of carbon storage in forest biomass. Species diversity was assessed,
and tree species were determined based on the IUCN Red List. Timber volume and carbon storage in
the forest biomass of large trees were quantified within permanent sample plots. Data were obtained
from two permanent plots, each covering 4 hectares (25 rai), located within the study area. The forest
was classified as a secondary dry dipterocarp forest, comprising 32 species, 28 genera, and 18 families.
The dominant species, based on stand structure and the Importance Value Index (IVI), was
Dipterocarpus obtusifolius Teijsm. ex Mig. The conservation status assessment identified Least Concern
(LC) - 23 species; Near Threatened (NT) - 3 species; Critically Endangered (CR) - 1 species; and
Endangered (EN) - 1 species; the other four species were not listed in the IUCN Red List. Regulating
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services were quantified through carbon storage and sequestration. Forest carbon stock averaged 37.89
t C ha!, while carbon sequestration was estimated at 19.09 tCOzeq rai™. Over a two-year period
(baseline year 2025), net carbon sequestration increased by 133.96 tCOeq, corresponding to an
economic value of 19,476.39 Thai Baht. Provisioning services were represented by timber volume, with
an average of 18.46 m? ha! and a total stand volume of 960.09 m?, yielding an estimated economic
value of 1,440,139 Thai Baht. The total economic value of ecosystem services (regulating and
provisioning) within the University farm area in 2025 was estimated at 1,459,615.39 Thai Baht. These
results demonstrate that the secondary forest system contributes to carbon storage and economic
valuation within the university-managed landscapes. Management interventions, including forest
patrol, stakeholder awareness, and wildfire prevention, are associated with the maintenance of
regulating and supporting services, thereby sustaining ecosystem service flows and enhancing long-

term natural capital value.
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Figure 1 The study area at Maejo University farm and the 4-ha permanent sampling plots
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pinnata) wasn19d uen (Albizia odoratissima)
(Table 1) fiauLd sasionsgnanAy (Near
Threatened: NT) - sefiupnandestusunsiesionis
gauiugtusuiandulng 91wt 3 via ldun Wi
(Shorea obtusa) wais (Dipterocarpus
tuberculatus) Wazu14L% 8 (Dipterocarpus
obtusifolius) siafisieudssuingirensaaiug
(CR - Critically endangered species) — 5¢AUA1Y

s dl

\HesdudunefensgaiugaINeAen LU A
flagduu 1 vila Ao Jadu (Dalbergia oliveri) ¥iln
Alnan1sgeyiug (EN - Endangered species) - 5efu

AMULAEITUE A BE YN UTIINT D1ABAIUTITUYIR
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foy91uiu 1 vila Ae UseqUa (Pterocarpus
macrocarpus) wazdl 4 via 7 lailesryey Ty
an1unInniseysnedn udyduns (IUCN Red
List) lawn @15AU1 (Anneslea fragrans) $nlwgy

(Gluta usitata) A1 (Tristaniopsis burmanica var.

rufescens) wagnsedudny (Irvingia malayana)
Tneilsneazidonlundazulasdrsia dei
INATIATIZRAMULANANTEWINNTIUIU
vilnvesulatdosluaninlaifiogns wundIuIu
sinvesduliinianutasseghslifiauuandieiy

C-)

ag19lidedAyN9ada (p>0.05) (Table 1)

Table 1 Comparison between data of ecological quantitative values of permanent sampling plot 1

and permanent sampling plot 2 in Maejo University farm using the Welch t-test

Ecological Meanzstandard deviation
characteristics ~ Total number Number DBH Basal area Timber Biomass C Co,
of trees of species (cm) (m?) volume (m?) (tha?) (t ha) (tha)
Plot 1 368.75+18.14 9.75+1.47 20.34+3.91 0.03+0.01 10.40+6.33 103.63+5.47 48.71+2.57 178.76+9.4
Plot 2 220.50+21.93 6.75+1.47 19.31+3.33 0.03+0.01 6.00+6.88 34.72+4.12 16.32+1.90 59.90+7.12
t-test 9.0197 24842 6.4675 5.9466 1.3308 17.4125 174125 17.4125
p-value 0.001* 0.04753* 1.2074™ 3.1445™ 0.2018™ 2.3003™ 2.3003™ 2.3003™

ns = non statistically significant difference at the confidence level (p>0.05); * = statistically significant difference at the confidence level p<0.05

DBH = Diameter at Breast Height, C = Carbon sequestration, CO, = CO, equivalent

anavaniavesiugliluiiuiv it uas
71 1 nurialiivionn 20 4a 25 ana Tu 17 29 S1uau
1,475 AU 1A 19AAUINNTINIUAU 3 WAL AD 29A
813 (Dipterocarpaceae) 1,198 @iu (47.92 Ausiols
739 299.5 AUABLINAS) TO9AIUIAD 1AL
(Anacardiaceae) 76 #1 (3.04 Aunslsnse 18.55 Au
AoLENAg) wazduzlny (Burseraceae) 1UIu 54
fu (2.16 Ausalsyse 13.5 AURDLENATS) AUEIRU
(Table 2)

AUNaINTilnvesdInuR s UNLA 95
Tundasil 1 fAraunainvidaniuisnisves
Shannon Wiener index fioudnesn winifu 1.13 1ile
Rarsanldisuanaauiinaudidey (V) vesdnfess
U1 8191989 (Dipterocarpus obtusifolius) #
fuflanuddnanniian 174.32 Wedidud sosasn
leun snlug) (Gluta usitata) 53 (Shorea siamensis)

yrnennasy (Canarium subulatum) WALLARLA

(Dalbergia assamica) dAgadaudIAy WAy
30.65, 21.84, 18.59 uay 15.26 1Wasldus amuaeu
aamannuiinvesiuglilulidediuasi 2
wunssaldonnn 17 ¥da 14 ana lu 8 29d Ny
Fulsitanun 883 du Tnenadiauansiuiudy 3 29
usn A9 1A (Dipterocarpaceae) 770 #iu (30.80
Fusalivse 192.5 Fusaianms) sesasunfe 29di
(Fabaceae) 49 @u (1.96 funslinie 12.25 Ause
LW@NANS) War9AuLaag (Anacardiaceae) 27 @iu
(1.08 Aunelsnie 6.75 AuUABLEAATS) ANNEIRU
(Table 3)
AnuanviavesdsaniyUifieTelunlas
7 2 fidanunainvinniuiznisves Shannon
Wiener index sy 0.7 wiefiansanlsiisuaind
audaudrAg (V1) vosUfass nuangaies
(Dipterocarpus obtusifolius) ﬁﬁﬁﬂaﬁuﬁﬂﬁ@uﬂﬂﬁqm
214.35 Wosiud se9asun laun F98u (Dalbergia

123



Journal of Agricultural Research and Extension 43(2): 114-132

oliveri) $nlnay (Gluta usitata) ugnenna au
(Canarium subulatum) wagnsgun (Irvingia
malayana) fimdviianudnAgy Wiy 24.75, 16.10,
7.71 uag 7.68 Wosilus augau
lngnan1sAnwilaseas1uaresAlsenou
Uidia3s anerdimuddyvesiinliivgluiiui
Fududruniwastanulrdumse Sennumnain
yinAeudefesitiaesulasdisnn enadumnsie
nmsiaszsanglivualng (@useuimnnni
50 o) Mdudsrugeslfornisusiy Tnasaaes
wlasdrsadsfilassadsuazesdusznaufind ey
Tushudanudidedsuans Afiaadevnmduseuis
oEj5E1I14 60-75 . mgeesdulsifiegsing 8-5
was Sougenroudsluse wasilldfituandlaivuuiu
un 1 099l A g uwazatuuanndn
lngsaUdDnAa0INUNISANEIV0Y Hermhuk et al.
(2021) wag Vongsenekeo et al. (2022) i

yns@nului uiviudaseysndiug nssud 1l
TudnanuuisnAndunse fszyindsaududsse
Tuiuildulngjresiuiidudsnudosenaiios Al
anwarAuduAusUunTe wasdulufsguees
friunsduyulsilunisuseguuesaniiengu
wililuefin Fetledinisseumes Suwankesa et al.
(2023) wag Tamniyom et al. (2026) 7i @ nw
lassadsdufssduninunamilevesuszmelng
wqdwﬂwﬁﬂﬁﬁagmdéfmiaLLasuaq‘i'JwamuLLviﬂma
daulng fillassarsUndudniedsguasafivialsl
fnusnnanduneiiy doudradu Ualuss Aluefia
anduunulsiluguuusing 9 Weszeznamiuly
é’muﬁmzﬁuﬁaLaamuﬁsiuﬁmmugﬂLLUUﬂJmé’ﬂﬂu
douiin Wy daugrafoasufnnuiudicudes
f1u wardsnudmdeFusuinnulududesian

a < %
WA Lunuy

Table 2 Ecological quantitative values of tree species in study area sampling plot 1

in Maejo University farm

Scientific name Number Ba Do F D RDo RF RD VI
of plants (m? (%) (%) (%) (%)
Dipterocarpus obtusifolius 1108 38.1042 0.00 0.98 0.03 70.93 28.32 75.07 174.32
Teijsm. ex Mig.
Gluta usitata (Wall.) Ding Hou 73 6.2010 0.00 0.49 0.00 11.54 14.16 4.95 30.65
Shorea siamensis Miq. 76 2.2884 0.00 0.43 0.00 4.26 12.43 5.15 21.84
Canarium subulatum Guillaumin 54 1.4985 0.00 0.42 0.00 2.79 12.14 3.66 18.59
Dalbergia assamica Benth. 53 1.6086 0.00 0.30 0.00 2.99 8.67 3.59 15.26
Aporosa villosa (Wall. ex LindL.) Baill. 38 1.1340 000 021 0.00 211 6.07 2.57 10.75
Dalbergia oliveri Gamble ex Prain 17 0.4890 0.00 0.11 0.00 0.91 3.18 1.15 5.24
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Table 2 (Continued)

Scientific name Number Ba Do F D RDo RF RD VI
of plants (m? (%) (%) (%) (%)

Dipterocarpus tuberculatus Roxb. 12 0.6104 0.00 0.11 0.00 1.14 3.18 0.81 513
Ivingia malayana Oliv. ex AW. Benn. 9 0.4947 0.00 0.08 0.00 0.92 2.31 0.61 3.84
Vitex peduncularis Wall. ex Schauer 5 0.1526 0.00 0.05 0.00 0.28 1.45 0.34 2.07
Leucaena leucocephala (Lam.) 5 0.1532 0.00 0.04 0.00 0.29 1.16 0.34 1.78
de Wit
Cratoxylum formosum (Jacg.) 4 0.1188 0.00 0.03 0.00 0.22 0.87 0.27 1.36
Benth. & Hook. f. ex Dyer subsp.
pruniflorum (Kurz) Gogelein
Vitex pinnata L. 2 0.1004 0.00 0.02 0.00 0.19 0.58 0.14 0.90
Buchanania lanzan Spreng. 2 0.0720 0.00 0.02 0.00 0.13 0.58 0.14 0.85
Bridelia retusa (L.) A. Juss. 2 0.0603 0.00 0.02 0.00 0.11 0.58 0.14 0.83
Madhuca pierrei (F.N. William) 2 0.0507 0.00 0.02 0.00 0.09 0.58 0.14 0.81
H.J. Lam
Albizia odoratissima (L.f.) Benth. 1 0.1529 0.00 0.01 0.00 0.28 0.29 0.07 0.64
Shorea obtusa Wall. ex Blume 2 0.0545 0.00 0.01 0.00 0.10 0.29 0.14 0.53
Quercus kerrii Craib 1 0.0487 0.00 0.01 0.00 0.09 0.29 0.07 0.45
Mangifera caloneura Kurz 1 0.0440 0.00 0.01 0.00 0.08 0.29 0.07 0.44
Acrocarpus fraxinifolius \Wight ex Am. 1 0.0438 0.00 0.01 0.00 0.08 0.29 0.07 0.44
Schleichera oleosa (Lour.) Merr. 1 0.0408 0.00 0.01 0.00 0.08 0.29 0.07 0.43
Caesalpinia pulcherrima (L.) Sw. 1 0.0391 0.00 0.01 0.00 0.07 0.29 0.07 0.43
Anneslea fragrans Wall. 1 0.0385 0.00 0.01 0.00 0.07 0.29 0.07 0.43
Walsura pinnata Hassk. 1 0.0268 0.00 0.01 0.00 0.05 0.29 0.07 0.41
Terminalia alata B. Heyne ex Roth 1 0.0250 0.00 0.01 0.00 0.05 0.29 0.07 0.40
Pterocarpus macrocarpus Kurz 1 0.0236 0.00 0.01 0.00 0.04 0.29 0.07 0.40
Morinda citrifolia L. 1 0.0235 0.00 0.01 0.00 0.04 0.29 0.07 0.40
Mitragyna rotunclfolia (Roxb.) Kuntze 1 0.0209 0.00 0.01 0.00 0.04 0.29 0.07 0.40
Total 1,476 53.7189 0.00 3.46 0.03 100 100 100 300

Basal area = Ba, Frequency = F, Density = D, Dominance = Do, Relative Frequency = RF, Relative Density = RD

Relative Dominance = RDo, Importance Value Index = VI
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Table 3 Ecological quantitative values of tree species in study area sampling plot 2

in Maejo University farm

Scientific name Number Ba Do F D RDo RF RD VI
of plants (m? (%) (%) (%) (%)
Dipterocarpus obtusifolius 751 21.8835  0.00 0.99 0.08 82.16 47.14 85.05 214.35
Teijsm. ex Miqg.
Dalbergia oliveri Gamble ex Prain 39 1.9910 0.00 0.27 0.00 7.47 12.86 4.42 24.75
Gluta usitata (Wall.) Ding Hou 25 0.7451 0.00 0.22 0.00 2.80 10.48 2.83 16.10
Canarium subulatum Guillaumin 12 0.2977 0.00 0.11 0.00 1.12 5.24 1.36 7.71
Irvingia malayana Oliv. ex AW. Benn. 12 0.4152 0.00 0.10 0.00 1.56 4.76 1.36 7.68
Pterocarpus macrocarpus Kurz 9 0.2888 0.00 0.08 0.00 1.08 3.81 1.02 591
Dipterocarpus tuberculatus Roxb. 9 0.2561 0.00 0.08 0.00 0.96 381 1.02 5.79
Aporosa villosa (Wall. ex LindL.) Baill. 8 0.1913 0.00 0.08 0.00 0.72 3.81 0.91 5.43
Shorea siamensis Miq. 5 0.1394 0.00 0.05 0.00 0.52 2.38 0.57 3.47
Shorea obtusa Wall. ex Blume 5 0.1924 0.00 0.04 0.00 0.72 1.90 0.57 3.19
Syzyegium cumini (L.) Skeels 2 0.0568 0.00 0.02 0.00 0.21 0.95 0.23 1.39
Lannea coromandelica (Houtt.) Merr. 1 0.0368 0.00 0.01 0.00 0.14 0.48 0.11 0.73
Vitex peduncularis Wall. ex Schauer 1 0.0348 0.00 0.01 0.00 0.13 0.48 0.11 0.72
Tristaniopsis burmanica (Griff.) 1 0.0311 0.00 0.01 0.00 0.12 0.48 0.11 0.71
Peter G. Wilson & J.T. Waterh.
var. rufescens (Hance) J. Parn. &
NicLugh.
Dalbergia assamica Benth. 1 0.0267 0.00 0.01 0.00 0.10 0.48 0.11 0.69
Morinda citrifolia L. 1 0.0262 0.00 0.01 0.00 0.10 0.48 0.11 0.69
Buchanania lanzan Spreng. 1 0.0236 0.00 0.01 0.00 0.09 0.48 0.11 0.68
Total 883 26.6366 0.00 210 0.09 100 100 100 300

Basal area = Ba, Frequency = F, Density = D, Dominance = Do, Relative Frequency = RF, Relative Density = RD

Relative Dominance = RDo, Importance Value Index = IVI

BGanaslsivadsidunmunluiuiiuassauwuueis

nnsAwIumUsunslddudulundas
Fregrenaenlas wuiduldWedesulasiiogng
fUsunsladsin 147.70 gnuiadiuns (18.46 gnunen
waseatanaid) Anduusuaslinadewindu 0.06
gnuiAdnsHady Wedinsigsinnnuuansiees
Usumsldluunazulasiegtanuin dUsuaslyd

v

AVILANANAUNGEDR (Table 1) Inelis1eaziden Al

wlassaeg1ei 1 fusunsldsu 74.04
anuIAfLns (18.51 gnuiAfiunssalannis) e
fsnanuNARdUTesniaa 5 ddunen
laun 29Ae19 (Dipterocarpaceae) i (Fabaceae)
A uvnenina ou (Burseraceae) 19d $nlug)
(Anacardiaceae) wag13f vl anlan
(Phyllanthaceae) Tnafiu3uns 29.59, 12.67, 7.82,
7.77 waw 7.06 gnunAtiang suddy uazviialiing

126



Journal of Agricultural Research and Extension 43(2): 114-132

U?mmma‘ﬁ'qﬂ Ao 8198y (Dipterocarpus
obtusifolius) 59389118 53 (Shorea siamensis)
ugnenna e (Canarium subulatum) viAuAs
(Dalbergia assamica) snlugy (Gluta usitata)
widlanlan (Aporosa villosa) wans (Dipterocarpus
tuberculatus) B3%u (Dalbergia oliveri) nsEun
(Irvingia malayana) naudn (Vitex peduncularis)
nsrdudn (rvingia malayana) (ﬁwu (Cratoxylum
formosum subsp. pruniflorum) Auun (Vitex
pinnata) Ygd39uusIu (Buchanania lanzan)
wazn19duen (Albizia odoratissima) laed
Ysuasldivindu 15.64, 8.94, 7.83, 7.64, 7.59,
7.06, 5.02, 4.90, 3.53, 2.03, 1.75, 1.35, 0.44,
0.19 uag 0.13 gAUIARLUAT ATNEIAY
wlasiaagnedi 2 Fusuasldsin 49.66
gnuIAfiuns (12.41 gauiadlunsseienas) e
ﬁmimwammaﬁﬁﬁﬂ%mmmmﬁqm 5 @1AUWIN
Teun 29dens (Dipterocarpaceae) Wi (Fabaceae)
2ud$nlne) (Anacardiaceae) 2sduznonind ou
(Burseraceae) waz1dnszun (Irvingiaceae) lnuil
U311n5 22.89, 7.49, 5.09, 4.06 Uar 3.69 gAUIAA
lwns puddu wazsdaldAivsuasuniign Ae
874LiA8s (Dipterocarpus obtusifolius) T94a411AD
T39U (Dalbergia oliveri) snlngy (Gluta usitata)
uznennd ou (Canarium subulatum) nszun
(Irvingia malayana) wai3 (Dipterocarpus
tuberculatus) Usaun (Pterocarpus macrocarpus)
wilenlan (Aporosa villosa) Wi (Shorea obtusa)
uaw33 (Shorea siamensis) lnadiusuansldivinfu
14.50, 7.50, 5.09, 4.06, 3.69, 3.63, 3.38,
3.05, 2.59 uay 2.17 gnulAfUAT AUaIAY
etiUsumsliflundassiegnata 2 ulas @
Jusunuveslsunsldluszuudnadaldaaiy
oeetionsoras 5 Seminedule i lii D

FALNUNINATI1 AD Tosas 32.0 Amdu 325 19

(Sri-Ngernyuang et al., 2023) Lﬁugmﬁayjalﬁaw
FmnamUSinsiimunue i suaming &
wild 8nedunsy Jawiawesiud wuandusuing
5207 U wUaed1 599U Un125 U 960.09
anuiadiuns ewdsuifeutuuiinasldsuiuivn
daailndfestunuin fenfeenit@nwives Wansa
(2022) Adnwlulnfefefiinslivsslomivengs
yAugvessnedvnn Yanimdoduel Aszyli
(129.61 gnuAdiunsaaLanang) esainnisiiv
Toyadulilunvasiaudaauln 1 wufiunsduly
wlivsiesldunnndn seiluiluiidnudadinnswy
seaseensdnliilve) wazguuuunsiiudeyaiidne
Tuiuiiasedu lednwems lddudidvunnlnanin
50 wuwnstulusntfewis

msfiniuarsuaulugunadanwiald

USunasnadinmluesausenauvaanssalyd
WU ulasdrsnane 2 udaslud g esfavunidy
wInendouls funalddl 553.47 fu (69.18 iy
Aowgnand vie 11.06 fusiels) Wemuimnsiniu
ANSUBUTIUYINAU 260.13 AU (32.51 AUAISUBURD
@nAIs w3e 5.20 fumsuausels) wazidlemuan
USunamsueulaeenleaifisuin (CO, equivalent)
WA 954.68 61U (119.33 duarsusulaeenlynne
W@AAS 50 19.09 dursueulaeenlynnels) lned
srwaziBeausazuladnsie sl

wlasit 1 nudafvunaniadininsa
414.55 91U (103.63 AUABLENATS 130 16.58 AUmD
13) dlarwiumsinfuasuousiuwindu 194.84
fu (48.71 AUAISUBUABLENATS W38 7.79 Fu
a1svoun oly) wazid e ulrmUsuw
Asuaulaeanleniisuwii (CO, equivalent) Wiy
715.06 s (178.76 siup1suaulaeanlennaianans
3 28.60 suAsuaulneanlunsols)
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wlasdt 2 nudafivunauiadaninsay
138.91 ¢ (34.72 AumeLenNA1s %30 5.55 Aunols)
dlomuamnisinfuasuausinvaiu 65.29 fu
(16.32 AUAISUDUABDLENATS 138 2.61 FUAITUDUMD
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wiagAud T Famindeddul-aanu-nn fiazay

s

AT UBULN AU 103.95 A URNBLENATS

[V %
v a

(Chamnongphakdi and Udomsiripong, 2015) 144

[
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