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ABSTRACT

The purpose of this study is to evaluate the carbon sequestration of monoculture
rubber trees at each age stage and to analyze the income generated from the sale of carbon
credits for these trees. The study area consists of five rubber plantations located in the Na
Sarn and Na Dern sub-districts, including Khuan Sri sub-district in Ban Na Sarn district and
Ban Na sub-district in Ban Na Dern district. In this study, the ages of the rubber trees examined
are 0-5 years, 6-10 years, 11-15 years, 16-20 years, and 21 years and older and study period
an april to December 2024.The study found that the carbon sequestration for rubber trees
aged 0-5 years totaled 18.87 tons of CO, equivalent, amounting to 11,324.13 baht. For trees
aged 6-10 years, the total carbon sequestration was 71.77 tons of CO, equivalent, worth
43,063.96 baht. In the 11-15 years age group, the total was 90.48 tons of CO, equivalent,
equivalent to 54,289.43 baht. For trees aged 16-20 years, the total carbon sequestration
reached 96.77 tons of CO, equivalent, amounting to 58,061.16 baht, while for trees aged 21
years and older, it was 128.28 tons of CO, equivalent, valued at 76,965.34 baht. Growing
rubber not only generates income for farmers but also provides additional revenue from
the sale of carbon credits and helps reduce carbon dioxide emissions. The study results
contribute to sustainable rubber cultivation practices and promote effective economic and

environmental development.

Keywords: Assessment; Carbon Sequestration; Carbon Credit; Rubber Plantations; Age of
Rubber Trees
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Figure 1 Area of rubber plantations in 5 plots by age range

2. maiiununindayauastiaaniudeya

Frsaniudeya seninfeuuweu-sunau 2567 wavnisiiudeyauSinauiatnnimuas
msfufnmiusuesuidiautas Tnsnsnulasheghaftednyiuiimuermnsanns
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Front of the rubber Center of the rubber back of the rubber
plantation plantation plantation

Figure 2 Sample Placement Characteristics
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3.1 miﬂﬂmmﬂsmmmammwmaamqmiﬂmammisuuﬂumuaumaiﬂLstuaaaumiLLaa
Tausnilddmsunisusaiiumaionmassermns (18] lneflneasdoadeauns (15) ite
AnspitoyaUiununatanmlneliaunsuealamsidmiuiuiiorsmnsves Ogawa, et al [19]
uazvenAsusuiazaneglusnaiinmilnegasiean Conversion factor G4l 0.47 feaunissneg
(table 1)

Tablel Equation for Calculating Biomass Quantity of Rubber Trees

Equation NO.

Biomass of the Stem(Ws) (kg) = 0.0396(D°H)0.9326 (1)
Biomass of Branches (Wb) (kg) ~0.003487(D°H)1.0270 )
Biomass of Leaves (WU (kg) = (28.0/(Ws+Wb)+0.025) -1 (3)
Biomass of Roots (Wr) (kg) = 0.0264(D°H)0.775 (4)
Total Plant Biomass  (kg) = Ws + Wb + WL + Wr (5)

(6)

Carbon Sequestration Amount (kg) = Biomass x 0.47

Source: [18, 19]

dlo D e nadurugudnatsdimbadusufiuns
H vanefls anugeieuavesiulsifvne dusns
W nsnens watinmilmheduilansy
3.2 MIAUINTElAIINNITVIBAISUBULATAA
m?zn&JﬂW%‘Uaumﬁmﬁ?ﬂuﬂﬁ]ﬁ;ﬁuﬁ;ﬂaﬁiwaqm%vaumsamwhﬁ’wmﬂssmm 600 UW/AU
anduou Tngldsnadeneansaansddunainanduounsinlan [20]

153



Research Article
Journal of Advanced Development in Engineering and Science
Vol.15 ® No.43 « May - August 2025

Table 2 Calculation of value from carbon credit trading

Equation NO.
sample plot value = current carbon credit price x carbon amount in the sample
plot (7
total carbon credit value of all sample plots = total value of all sample plots
combined (8)

total value (baht) = average carbon credit value of all sample plots x total of
trees in the area ©)
to simplify equations(7) - (9) for better understanding, we can rewrite them as
equations (10) and (11)

total carbon amount in the area (tons of carbon equivalent) = average carbon

amount from sample plot data x total number of trees in the area (10)
carbon value in the area (baht) = total carbon amount in the area x current

carbon credit price (11)

Source: [2]

3.3 NSANUIUYARUYUMNGATEAIERS

ANUANNUIINNITUIYAITUBULATAAVDIAIUEIINITT U8 NTUTZENIINTA LAY
fudunistgnenmnsiiietilurieafueuasintduaiunsofuuuazaiieiilsldviel lne
fNsanaNFUNUANGY WU Agn Ahgesnm wagAnAuifes udssldannisueanivey
\AsAn [21]

Uadoitdmasionnudumu

1) USnaueniveuasandiannsandnlésiels/d

2) TIMEATUBULATARLUAAIN

3) srepnaifldlunisaduaivewasin Fausgnauiuiedld)

4 mldglunmsignuazguaaingans

NAN15IY

1. ma%amwLLasﬂ%mmmiﬁ“ﬂLﬁumi‘uaﬂumumqmﬁLa?iammhqm&4

HANNSANYINIATIN LA NS ANRUASUB LAY mquﬁﬁmmqqLa?iml,awmmmwm
uAYI9eTY (table 3) 1IAFINTNYDILNNITIHUINIUYITD Fail 439918 0-5 V1A% 1mves
&% 67.53 Alandu Ae 12.67 Alandu Tu 2.66 Alansu 570 12.75 Alany wadnmsiuveiiy
95.61 Alandu uazUiinamsiniuanueu 44.94 Alan3u Yasengit 6-10 Tddu 120.53 Alanu
A1 24.00 Alandu Tu 4.53 Alandu 590 20.61 Alansy Wi msamvesity 169.68 Alansuuaz
Uinansiniiuaidueu 79.75 Alandu 1907g7 11-15 Tanatanmvesdrdiu 229.53 Alandu A
48.65 Alansu Tu 7.88 Alansu 5711 35.20 Alansu W8T ININVBINY 320.86 Alansu Lag
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Usnaunisinufiuafueu 150.80 Alan¥u 12907187 16-20 YanaTanmuesdndiu 327.64 Alanu
A1 72.16 Alansu Tu 10.39 Alansu 510 47.35 WiaTnmsiuvesity 457.53 Alansu wazUSua
nsfnfuaniueu 215.04 Alandu wastasengdl 21 FrulvanaTanmuesdidu 305.36 Alandu As
67.35 Alansu Tu 9.57 Alansu 570 44.17 Alansu WA IMTIWURINY 426.45 Alansu way
USununisiniiuaisueu 200.43 Alansu (table 4)

Table 3 Average biomass data of rubber trees by age class

Age Hight Circumference Diameter
(year) (m) (cm) (cm)

5-0 14.15 45 14.24
10-6 20.73 50.28 16.01
15-11 25.16 64.56 20.56
20-16 26.38 76.33 24.31
> 21 27.44 70.11 22.33

Table 4 Average biomass quantity of bubber trees by age range

Age range Biomass of ~ Biomass of Biomass of Biomass of  Total of
(years) stem, Ws the Branches, the Leaves, the Roots,  biomass
(ke) Wb (kg) WL (kg) Wr (kg) (k)

5-0 67.53 12.67 2.66 12.75 95.61
10-6 120.53 24.00 4.53 20.61 169.68
15-11 229.14 48.65 7.88 35.20 320.86
20-16 327.64 72.16 10.39 47.35 457.53
>21 305.36 67.35 9.57 4a4a.17 426.45

2. Usansinifiuasueusaznisussiiuselanmutien

PnuanIsnyIUTIIunsiniuasusukaryssfiusgldaiuermisniugieny lana
msEneall 139018 0-5 funafiudl 619 420 Fu USunamnduey 18873.54 Alany waziindueu
59U 18.87 siumsuaulaeenlediisui iWudunudui1324.13 v 93997 6-10 flyunaitud 12
15 900 Au USuauansueu 71773.26 Alansu wasiiasueusiy 71.77 siuansuaulaeenlaniisuni
Judwiuidu 43063.96 v ¥iseny 11-15 fluunediudl 8 15 600 fu USunapnduau 90482.39
Alansu waziasuausiy 90.48 suarsueulneanlamisuwin iWus uiuku 54289.43 Um 939
918 16-20 Hvwiadiuil 6 13 450 Fu danfuausiu 96768.6 Alanfu wawdlasususau 96.77 #u
asusulaoonladifiunin iudwauiu 58061.16 Un Faseny 21 Viuldfivuniiui 8 15 2 9y
640 AuIAISUDUTIN 128275.57 Alansu wazdasususiy 128.28 sumisusulneanleniiieulyin
Wuduau 76965.34 U (table 5)
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Table 5 Income assessment from biomass of rubber plantations by age range

total carbon total carbon carbon
age ) ) total of trees _ _ _
area size(rai) sequestration sequestration credit
(years) (tree)
(kg) (tons) (bath)
5-0 6 420 18873.54 18.87 11324.13
10-6 12 900 71773.26 7177 43063.96
15-11 8 600 90482.39 90.48 54289.43
20-16 6 450 96768.60 96.77 58061.16
21 years 8 rai and
640 128275.57 128.28 76965.34
and older 2 ngan

Notes: 1) Carbon stock (kg): Represents the estimated biomass carbon of rubber trees,
calculated from the biomass of the stem, leaves, and roots. 2)Total carbon (kgCO,e):
Represents the amount of carbon sequestered from the atmosphere, expressed in carbon
dioxide equivalent units. 3) Carbon credit value: Calculated based on the global carbon
market price of 600 THB per ton. All units and calculation methodologies are referenced
from IPCC [18] and Ogawa, et al. [19].

3.L‘U%'EJ‘UL%‘UW"]La?{amif‘ﬁ’ﬂl,f‘mm%mul,l,azmiﬂizLﬁuiﬂalﬁsuaﬂmumm’mmwdamEg

annseuifisulsunanisiniiuasususweesiitluaiugrsmisusazdiseiyling
nsfnuddl 4901y 0-5 T Sandueusiu 18.87 Fumsusulaeenledifiouwin 2vey 6-10 T
fiansueusin 7177 duarsusulasenledifieuit 9ieny 11-15 Uflansueusiu 90.48 du
Asuaulneanlefiisuin 939018 16-20 dansususiu 96.77 dumisueulneanlediieui 939
91y 21 Yuluiiandueusu 128.28 suadusulasenlamiiousi wasnmswIeuiiieusieldveus
avtvegfaiidaseny 0-5 VilUsinaseldem 11324.13 v 9231y 6-10 Tilsanamelda
43063.96 UMYy 11-15 YU wlasiu 54289.43 U ¥39018 16-20 AUsuuselasm
58061.16 U 1907y 21 FulUTUSnauseldm 7696534 uw
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Comparison of total carbon sequestion and income of age range

76,965
80000 —
54,289 98,061
P |
60000 43,064
40000
11,324
20000
18.87 71.77 90.48 96.77 128.28
a4

total carbon sequestion(tons) carbon credit(bath)

Wo5 [Oe-10 11-15 ®W16-207 ®W>21

Figure 3 Comparison of total carbon sequestion and income of age rage
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anvhelutieeny 21 Blulunelduasilsfinsgadeiion Fliifuinniseasueuwashndudn
madonnildumaieiuneldfidfyuashedineudimuesaugsnluszezen lnosuud
N13UgneemIsuenINgxnsadIRandnluTmuisudl MsvieasuswasAnausaasnesela
uazadesnmmaesugialditusn edirenadastudlosdanndounaznsiannes iy [22]
msfnadiditufiaustensludmingsugiodtddduiuiiisedunmsfinniinuaiveu
shn Aegnediuwians wazswnetiuuiy Wuwlasieguniaadasle wazldidisiudiuns
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Table 6 The break-even point of selling carbon credits in a rubber plantation.

total of  total carbon carbon Costs of Porfit/Loss
age area _ _ .
) ) trees sequestration credit planting and
(years)  size(rai) .
(tree) (tons) (bath) maintenance
5-0 6 420 18.87 11324.13 17,880 -6,555.87
10-6 12 900 7177 43063.96 35760 7,303.96
15-11 8 600 90.48 54289.43 23,840 30,449.43
20-16 6 450 96.77 58061.16 17,880 40,181.16
21 years 8 rai
and and 2 640 128.28 76965.34 23,840 53,125.34
older ngan

aiUseuazaTUNan1IIdY
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019 11-12 U wazantosaudeiiouifisuiutneey 20-21 T [26]
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143.10 du/tgnnis [27] :nwan15AnyIn1sUseiiugelaannsuensusuAinnIuYI9ee
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