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ABSTRACT

This study aimed to develop allometric equations for estimating the stem volume and above-
ground biomass of Mahogany (Swietenia macrophylla King) planted in a private forest plantation in
Songkhla Province. The 9-year-old plantation at the time of the study was 2x3 meter spacing. Diameter
at breast height (DBH) and total height (H) were measured for all trees. Due to the high uniformity in
tree size, five representative sample trees were selected across the DBH range for destructive sampling.
The trees were partitioned into leaves, branches, and stems. To determine stem volume, diameters
were measured at 0.00, 0.30, and 1.30 meters above ground level, and subsequently at 1-meter
intervals until reaching the tip. Stems were bucked into 2-meter sections to facilitate practical utilization
by the farmer. Bark thickness was recorded at each cross-section. Total fresh weight for each
component (stem, branches, and leaves) was recorded in the field, and 500 grams subsamples were
taken to determine moisture content at the Royal Forest Department laboratory. Allometric
relationships between tree dimensions and both stem volume and above-ground biomass were
established to develop predictive equations.

The results of the study on the stem volume and biomass of 9-year-old Mahogany in Songkhla
Province indicated that allometric equations utilizing diameter at breast height (DBH) as a single
predictor are highly effective. This approach offers practical advantages by reducing height
measurement errors, saving time, and minimizing costs, making it suitable for farmers and the general
public to implement without specialized scientific instruments. The developed allometric equations
for estimating stem volume over-bark (V) and under-bark (V) are V,, = 0.0010 x DBH*"8% (R? = 0.9640)
and V., = 0.0008 x DBH"®?" (R? = 0.9 3 1 8), respectively. The allometric equation for estimating above-
ground biomass is W, = 0.2314 x DBH***? (R? = 0.9736). As these equations were derived specifically
from 9-year-old Mahogany plantations in Songkhla, further research involving more diverse samples is
recommended to develop generalized models applicable across different regions of Thailand. Such
models will serve as a foundation for constructing volume tables, enabling farmers to estimate their

own timber yields and forest productivity accurately.

Keywords : Swietenia macrophylla, stem volume, biomass, allometric equation
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Table 1 Allometric equation for estimating stem volume of 9-year-old of
Swietenia macrophylla 12
Table 2 Allometric equation for estimating aboveground biomass of 9-year-old
of Swietenia macrophylla. 12
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Figure 1 The study area in Singhanakhon District,Songkhla province
Figure 2 Stem volume of Swietenia macrophylla from 3 study sites

Figure 3 Above-ground biomass of Swietenia macrophylla from 2 study sites
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a a o IQI' = 6 1 6
avlBunuardduaIB $1AegN 10 89 15 Avaansienmuain
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dun1suszanadiunnsadunazaiadanin
AUN5EMTUNITUSTUNNUSHIRSYBY Wahjono and Soemarna (1987) wun1slaanuduius
WUU log-log 58139UTHRsAY DBH iieteeafien 3o DBH wasAugesiniu aun1susuaslisy

(Thick-wood volume, Vit) A
logVt = -0.7618+2.3704logDBH

duaun1susueslaiveni1san (Clear bole volume, Vo) A

logVc = -0.5157+2.1623 logDBH

A15AN®IVBY Forero-Montaia et.al. (2021) wansaunisusuindduluasiesin fs

Volume (m?) = 0.003xDBH?!!

Tudruaun1suszauNladInIn wul1 31nn15ANEIT8Y Adinugroho and Sidiyasa (2006)
AUATUIBTIN WA LD NUAY D

Bioto = 0.048 DBH268

dUNaTININTIA (Root biomass) 31N15ANYI98Y Racelis, et.al. (2019) A

Root biomass = exp(-1.0587+0.8836 x In(TB))
dle TB Aewnadinmdulssau

agalsfinnu mswauns Alometric WileUssna@namioiuiuuazU3unsadiu wui
aumsild DBH \issednaiagnideniosnniusudsitinldheuasuiudifigalumaaun Sned
SzhUﬂizwé’@awizmmmznmLﬁaL‘ﬁsfuﬁ’umié\’aﬁm’;mqmqgfulﬁﬁmLam N15AN1V9 Adinugroho
and Sidiyasa (2006) WU’iﬁmsLﬁ'mé’aLLﬂimmqq (H) Wi W TuTmagefiuauudug (R?) lunis
UszanannatinnsaniissUszanmsesay 1.1 dedleuiunisld DBH Wissegraier uenand e R2

g v a | a Y] [ v A Y ° o = A a
SUENallﬂ'ﬁV]sLSU DBH L‘WEJ\T@EJ']\TL@EJ’J&JQ@QIU?%@UV]QQN']ﬂ (WY 5888y 95.8 ANWTUNIAVINTNLIAUDAUITIN)
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Figure 1 The study area in Singhanakhon District,Songkhla

province

aunsuszanaUsnsadunazanadinwimileiiuauvewzgennidlulvg Jminaswan



nsATIEidaya

6. AIUIUIAIAIUTUVDIAIDEILALNITINUIMUNLT 1NAUNNT (NUSANDY wWaLAME, 2530)

SovarAuTy (%) =  UImdnansaeeny — Untnuieds X 100
UIATUNLAIAIDY

100 x Unutinanvisyue
100 + SovazANTY

Pntnwse (Alansy) =

7. aswaumsuszanadSinnsaau wuasdszanaiatininluguuuusealamssn (allometric
equation) Tuguvesauniseniinga (power equation) YewnatInNaUsazaIuiUTLIAYRUL]

(DBH wag H) 91naunnsg (Wqﬁﬁ'ﬂé, 2552)
Y = ax?

Tag Y = USUNATA191/ 188N NUe9aIAU N9 U kazdluwnlanumy (Alansy)
X = ldurugudnanaiiesen (9uilun) uazaugs (wns)

< ! a
a b b lWUAIAINYBIEUNNT

AMUFNRUS TENINUT USRI wazaadanaIuse o vesnuldivruinuessiuld (DBH
wag H) luguuuuwealaunsn (allometric equation) luguvesaunisenfitge (power equation) 114
AUl aun1suealalunINLanIANLAUNUS I N18NATINNYDEIUAT o) FsRuliAuTLIALEY

nuAudnaaiiesensiuiuauEsluguluy DBH? x H uavaunisily DBHINgadadeisen
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NauazIasal

nsiiulnvesuzgannail

uggenmileny 9 U aruddiisaia Tnednasssdia qaudlled iudwesant dadumu
aaenvuluiuainany sunedanuns Sinasan Ugnd wa. 2559 vinnsdinwidlesny 9 U szey
Ugn 2 1was x 4 lung Svuadusituqudnarafissoniade 26.49+44.16 lwufluns uazilianugaiads
15.32+1.09 1n3 AR uguLed os1eUfuvunduiugud narafissenuazauguviady 294
wuRlunseial wag 1.70 wnssial auddu ludssmalveiinisdnwnisdulavesuzeenniiliutiey
unaulsififeyaithundieuiteuls dalusisussmeideyalisnnituiu Taens@nulusiisussng

wuituzgenniilnugnlunfduduld engiesndn 5 U fidurugudnans (DBH) afiensue 2.8 04 13.2

[
(Y '

a N = Yy aa = & Y] a Yy
LYURNLNRT LLagﬂ'ﬂqNQQLQaHWQLL@ 2.9 09 8.7 LuUng WLJV]NEY]EA 6-10 U IUH%WLWQﬂqiqmgﬁuaaﬂ HLFUNTU

¢ A a a | ' Y aa ]
@Ju&maqﬂﬂaﬁl 13.2 b HUNLUAT LLagﬂanQQL‘aaﬁl 9.6 LUANT Iua"]uu’]waqﬁlLLWQUULﬂ’]%GU'J'W]‘UV]lIE]'WEPJ']ﬂﬂ'}']

10 ¥ fidurugudnataade 29.3 lusiwng

aun1sansudssanuUsuInsanau
NULFBNNTAIDE19 5 AU NUIEIUITOAS1IFUNTHOALAIAS NAUSUUTEUIUUS IR TAHU
71957usUABN (over-bark volume) waglusiuwldan (under-bark volume) AFURUSAUAIVUIALAUN U

& a | ) 2 Aou o &1 Y] | & ~ = oA

AugnaaLiiganIINAUANES (DBHXH) wagiduiusA1vuiaduruaudnatsiiesantiganing,
(DBH) w@n9®1y Table 1 39ANNSANYINUINAUNISNIMUBUUNLGTR98 DBHAXH wag DBH wigatadeLfen
wii3A1 R? Nlaagda1aininnishyd DBHAH uwaliAgeuinndt 0.90 Fenaniladnanunsaientdle lny
d' % = 1 = = dl' 3 LY} d'tv v 1 o d' a 3 [
aun15¥ly DBH wigsathufgignideniiiesanidududsiinladiowazuiudngalunipauiy dnviads

PgUsendnsulszanauazailafisuiunmsiesinaugaasuldiiua

sunsdmsulszanamadanwmieiuiu

1N15@NEILe Allometric equations LAAIANUFURUS TENINUIATININVDIAIUAS ) V09
auldfuArvuadunugugnaiitensuiuaINgs (DBHH) 59U Allometric equations Land
ANNFURUTIENINATIN MY INAe 9 vasiuldiuArvunduuaugnauigaeniie LA,

(DBH) th@mem Table 2
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Table 1 Allometric equation for estimating stem volume of 9-year-old of Swietenia macrophylla

Volume (m?) Allometric equation R?
Over-bark Vop = 0.0002 x (DBH? x H)*8%%8 0.9982
Vo, = 0.0010 x DBH""8%® 0.9640
Under-bark Vs = 0.0002 x (DBH? x H)*8113 0.9868
V,, = 0.0008 x DBH""8? 0.9318
Remarks: V., = stem volume (over-bark, m?) V= stem volume (under-bark, m?)

DBH = Diameter at breast height (DBH, cm)  H = total height (m)

Table 2 Allometric equation for estimating aboveground biomass of 9-year-old of Swietenia

macrophylla.

Allometric equation R?
Ws = 0.0463 x (DBH? x H)*8%¢8 0.9894
Wpg = 0.0127 x (DBH? x H)*?*% 0.4962
W, = 0.0019 x (DBH? x H)*#°% 0.8172
W,y = 0.0419 x (DBH? x H)®-#%6 0.8862
Ws = 0.2921 x DBH"*% 0.9276
W; = 0.0369 x DBH??°%8 0.7057
W, = 0.0190 x DBH?%" 0.6557
W, = 0.2314 x DBH*1%%2 0.9736
Remarks: Wg = stem biomass (kg) W5 = branch biomass (kg)
W, = leaf biomass (kg) W, = aboveground biomass (kg)

DBH = Diameter at breast height (cm) H = Total height (m)
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Tngaziiuladn msUszanamadinmdiulusazisazlian R2 Aeudnesn lnsanizegnaganis
14 DBH iigeiuysinelunsuszanuuiadinmaune vatilesandunzaennfluaiudivgniive

[

noUsgasdlunsinluldusylovdanuniswdssy siibvinisdnnislaun nisaensludiusuans vivlvien

(% '
o Y a

Wtinvesiaagluinnuduiusliundduannanulavessuld wiviniianuganysenevaslvien R?
d' d? 1 @ 1 = d' ) 1 [ @ 6 [ &y
Ageindu egglsfinnlunisussanuaimadininiedilugnisiniiuaisvsunaznisgadufine
ANsUaUlneanlenar e UAM I UAILNYBINIATINMNLDNUALTUNINTILNINAIT FaUUANNITAINUEUNUS
A v = N v a A4 A a4 P 2
Aldanmsfnuilaauewuglildaunsussinasiatinmnioiuiudslia R g
lun1sfinwilafnwiaunismslugluuureddiuyssin A DBHXH way DBH tiiaeiuUstien
PUILLIAT RZANNNNSEEALUS DBH tigamuUssAe298mInI1 wid1u1s5atunlgussunauiadinin
duang 9 lngawzluiiatinindiuaidulazinadinndiumideonuausuala tieanu waugly
ASIANIAFUNN BI8UTENEAIUUTEUIURAZIIAT SIUNWNBATNTUIUTEV U2 a1 le e e lal

posldinseoviogunsnivainenmans

v
Y

agslsfiony nsdaniseanundniuiauisedisssdnduduingUsrasdvasnisinlulduselond win
dosnsthamdolilulivsslond Suduiidedldduiiiarilauazasavan nsanfsiaduisnsfmneay
Tuvazdinisugniiedasnislu wienisugniiedsuindeuludrunisvisanussnseunnuestiruasg il udu
sufsenudasnismsnifuasueuvesdumieiuiuendlisuiudesiinisdais dielvdAuarluTuni
un eglsimudesaninainmuaznsinifiuansveudiuiiduduiiiganindiuvesisuazluegudn
Fofumsianmsmauiaudsivilasuliauing vlraduilvunelng venanazieusdlenimaileldugdads
JumaiiulszavBamlunmsinifuasueuvesiuliinge

WannauUssuiguAINlAa1Naun15vaIRIaUsEmA tankn @uni1susuInshiisiy (Thick-wood

=& & a o v = Aa v & a a P P—
volume, V) #9tJuUTu105819 UAUDIANULAUNIUAUENA 7 LUURALNAT Tudszwmeadulati@e AU
M10819 114 Ay 31 DBH aglude 25-59 lwufiluns uagAugs 9-22 1wns lag Wahjono and Soemarna
(1987) Aw

logV; = -0.7618+2.3704logDBH

aunsUseaiululesingln annnsfinwives Forero-Montana et.al. (2021) fvivdoyasin
ugganmilluaiutieny 42-71 U Wuaiudnas (Mixed plantation) fivgninensudiliivesansys ¥

¥ A.A. 1935-1938 vuiunmesdulssasn aunisae
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Volume (m?) = 0.003xDBH? !

aunsUszanaadannluiiunaiulvesdulaidide Mnudeyaluaiudieny 21-26 U szey
Ugn 2x3 wes Taulidiieg1ednuiu 30 fu F93 DBH agluyae 14.3-36.9 lufiuns waza1ugs 8.5~

25.8 A5 lng Adinugroho wag Sidiyasa (2006) fie

Bioto = 0.048 DBH268

HANSUTEUTEU WU
1. Usesau
Uhinasdduiildanitiauannsidlofmuadt DBH Wiy (1461 DBH vesuzsann1fiuag

Freg1991nns@nend) Tanunansrafunn (Figure 2) TngUSunsanAuaInauniIsi wauiain
uzgonnianaiutluesleslndegsiign Tuvagiviinasanaunsainuzsenniflulszimalng
mnmsfinnidashiign Tasusinesanaunisanidesleiln fieganisamelneds 9.45 wh Tuvoe
fvFunsdduvessemadulaiifeUSinnsaduauiagadiidusinugudnans 7 wuiuns uazUszine
Inedianulndifesiv

2. 13T

a I's v & 1 P | [BY a = d’lj a
NANNTIATIELEASIALTAUIN LA DBH WinAu aunisussunaiunadnnmvdlainuniuees
Usemalneannnsfinunll adseanagaindiaunmsvedulaiige lnedewnnninseunm 4.2-4.3 il

winwnldawasrnanaunsneaeslsemasidululumadeaduinig (Figure 3)
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Stem volume
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Figure 2 Stem volume of Swietenia macrophylla from 3 study sites
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Above-ground biomass
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Figure 3 Above-ground biomass of Swietenia macrophylla from 2 study sites
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2. wwevesduls uzsenmidanmsinuluesledin Wedudnu (e1g 42 ) fideds
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