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Abstract

This study investigated soil properties, including chemical and physical characteristics,
and evaluated carbon sequestration under different land-use types, namely Remnant Forest,
Home Gardens, Rubber Plantations, and Rice Fields, in the Huai Bon watershed, Mukdahan
Province, Thailand. Soil samples were collected from three plots per land-use type, with two
composite samples per plot, resulting in a total of 24 samples. Topsoil (0-5 cm) and subsoil
(20-25 cm) were analyzed for chemical properties, while undisturbed soil cores were used to
determine physical properties and soil carbon storage. Biomass and carbon sequestration were
assessed using 40 x 40 m plots in Remnant Forest, Home Gardens, and Rubber Plantations.
The results revealed that land-use types significantly affected soil properties and carbon
sequestration potential. Home Gardens and Remnant Forest exhibited higher soil organic
matter, nutrient contents, and soil moisture, reflecting greater litter accumulation and lower
soil disturbance. In contrast, Rice Fields and Rubber Plantations showed more acidic soils,
lower organic matter, and higher bulk density due to continuous land management and soil
disturbance. Regarding biomass and carbon sequestration, Remnant Forest had the highest

total biomass and carbon storage, followed by Rubber Plantations and Home Gardens,
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respectively. The high carbon sequestration capacity of Remnant Forest was attributed to its
multilayered vegetation structure, high species diversity, and minimal disturbance. Overall, soil
quality and disturbance intensity played a crucial role in regulating plant growth and carbon
accumulation. Land-use types with diverse vegetation structure and suitable soil conditions
demonstrated greater carbon sequestration potential and enhanced ecosystem functioning.
These findings highlight the importance of sustainable land-use management, particularly the
integration of perennial trees into agricultural systems, to improve soil fertility, restore soil

structure, and promote long-term ecosystem sustainability.

Keywords: Soil Properties; Carbon Sequestration; Remnant Forest; Home Gardens
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(Lattirasuvan et al., 2010)
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(Figure 2B)
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Figure 2. Soil samples collection schematic (A) chemical soil sampling area and (B) physical

soil sampling area

nsaAsIERsEnItelatefunaaiinaznenIen niidinanan151a 3 AU AU SN Y UBILAAZ N U
a ¢ i aad o o o ax ~ a o
NTILATIZRAIIULANANNNADANTEAUANUT DI Y 95% LneIsn1siTeuiisuraafinys
WedANaUAINARI8ATAA (Duncan’s multiple comparison test) A3elUsunsa SPSS Statistics
Version 20 wag muduiusseniItstadsaunisaiuagnen nidmanon1siasyaulnesnyues
uRaEh Uy lauISn197LATIE1 UL PCA (Principal Component Analysis) A28lUsinsuy PCORD

Version 6.08 (Chanprom et al., 2025)

nsAATIzRENTsUsTliunTsAnINUATSUDY
1. MRUALUaIA9819UUIA 40 LUAT X 40 LweT A1elulnUasiusluasgosrunn 10 LUAS
x 10 a3 sunavun 16 wlasges wiaudeyalilng nieunwuusduwlasdosvuin 4 was x 4
wasusnayulayuviavewlasdos Wiaiiutoyagnldl Tnedaanulafiseduen 1.30 wns szyzile
w3sadliiuarAI1ugianun (Thailand Greenhouse GasManagement Organization, 2016) Tuiiuil
1 1 dy PN v v dy a dy PN 1 v [ =1
ngoutn Nunaunaediu wariuiaiueens uiauesnlinugnldidesandunisdgnity

LNYATHTILAY)

|

U7 23 atiut 1: 0230104 7/23



NARESUAN AGRICULTURE

JOURNAL Soil Properties and Carbon Sequestration Assessment in
“ ISSN: 3088-1994 (Online)

Remnant Forest, Home gardens, Rubber Plantations and Rice

2. m3vszfiumsinfiuasueu Tneaunisuealawss (Alometric Equations) TiRmuITL
nnzdmiunguaiialsiddinulsinlulusemdalneiielflumsiuiasnatainweeasulsl aneld
lassnsannisiaesfieiaunszannaadaslaniuuinsgiuvesussmalng (T-VER) anvUilduas
N13NENT (SFUY LazAMe., 2561)

3. Ansgsivsinunisiniuansveulaeldrinaia (default value) The Intergovernmental
Panel on Climate Change (IPCC) (2021) lgfuunldiidvihiusesay 47 voswhminusi wazdua

Usunaunsgeduineesusulaeenlen mnadndiunisueulasenladdenisueu fe 44/12

Table 1. Allometric equations for biomass assessment under the Thailand Voluntary

Emission Reduction Program (T-VER) in the forestry and agriculture sector.

Study area Type Equation References
Remnant Mixed Deciduous Ws = 0.0396 (D?H)*#3% Ogawa et al. (1965)
Forest and Forest Wg = 0.006003 (D?H)*%27

Home W, = (28/ (Wq

gardens +Wg+0.025))!

WT:WS+WB+WL

Bamboo We = 0.0691512 Ubonwan et al. (2011)
(DZH)0.7930
W+ = 0.0883689
(DZH)0.7703
Wg, = Wy = We

Rubber Para rubber Ws = 0.0804 (D”H)0! Triphattanasuwan et al.
Plantations (Hevea brasiliensis) Wg = W+ - Ws - W, (2008)

W, = 0.000008 (D°H)" %

Wg = 0.0005 (D*H)"***

Wy = 0.0046 (D°H)!#%%

WS = Aboveground biomass in stem part, WL = Aboveground biomass in leaf part, WB = Aboveground
biomass in branch part, WR = Belowground biomass in root part, WT = Aboveground biomass in stem +

branch + leaf parts (kilogram), D = Diameter at breast height, DBH (centimeter), H = Hight (meter)
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Figure 3. Grid sampling procedure (40 m x 40 m plots)
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a @

SgInnUIY

q

whiuSesar 1.16, USuaduniedng (OM) wiriuseway 1.99 uansfeanisduiuiudun
nas (seAu OM Uunandesay 1.5-2.5), 519e1vavan loun weawesa (P) wiriu 4.30 fadnsuse
Alan3u oglusedius (P é1 3-10 dadn3useflaniy) uazlnunade (K) winiu 62.88 fadniusie
Alansu egluszAuliunans (K Yunane 61-90 fadnsusedlansy), 5199115589 Maun uaaidey
(Ca) Wity 355.66 flaansusielansa egluszdiudiann (Ca swun < 400 fadnsusiedlansy), uay
wunfli@en (Mg) iy 77.58 fadnsusienlansy agjﬁluizﬁ’uﬁﬁ (Mg 61 36-120 fadnSusedlansu),
59991 9 fio letfew (Na) wihiy 4.1 fadnsusiedlansy ogluszdium (Table 2)
audAmaaiivesduiiuil HG nud1 Arrnudunsa-answesiu (pH) Wiy 6.40 1unsa
@ntiee (slightly alkaline), Usunas (OC) wihiuSaeay 1.36, Usunas (OM) wihiuSeeuay 2.35 uansia
nsivinaBunseTnguiunas (seiu OM Urunasiesay 1.5-2.5), 5001wnvidn lawn (P) winiu
32.26 dadnFursfilansy agluszaugs (P ge 16-45 Tadnsusiailaniy) uag (K) Wiy 195.86
fladnFusienlanty sglusydugeann (K gann > 120 fadnsusenlansy), smemnsses laun (Ca)
Wiy 1,271.83 dadnsusiefilansy egluszauuiunans (Ca Urunane 1,001-2,000 dadnsusie
Alansu) uaz (Mg) winu 135.25 fadinFusienlansu egluszauuiunans (Mg Urunans 121-365

o 1

fladnsusienlansu), 19du  fie (Na) Wiy 35.55 ladnsusienlansu eglusedus (Table 2)
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audAmaeiivosauiiug RP wuln Armnudunsa-sawesiiu (pH) Wiy 5.12 18unsn
@ntiee (slightly alkaline), USunas (OC) winfiuSesay 0.66, Ui (OM) winiuSesay 1.14 uansii
mMsfivinaudunieingaeutei (sefu OM Aeudnesn Sesag 1.0-1.5), samewnswdn laud (P)
Wity 18.28 Tadnsusienlansu eglusedugs (P a1 16-45 fadnsusionlaniy) wag (K) wiriu 159.09
fiadnSusionlansy eglusedugenn (K awin > 120 dadnsuseilaniy), 5199115509 awn (Ca)
winftu 356.83 fladnsusiedlansu ogluszdusann (Ca sann < 400 fadniusioAlaniu) uay (Mg)
WU 57.08 faansumenlansy a&ﬂuszﬁ’wﬁ"w (Mg 61 36-120 fadnsusianlansu), ﬁmﬁu 5 Ao (Na)
winifu 9.26 fiadn3useAlaniu agluseiusi (Table 2)

audAimaaiiveshiuiiuil PF wudn Aranudunse-scvesiv (pH) Wiy 5.12 danudu
N3AgeUIN (strongly acid), Usunas (OC) wiriuseeag 0.69, Usuas (OM) winuTesas 1.19 Uanid
nsivsinadunieingroudian (sedu OM Aoudnssn $epay 1.0-1.5), smemsudnliud (P)
winftu 2.76 fiadnsusieAlansy eglusedusunn (P awnn < 3 fadnsusiedlansy) wag (K) Wiy
78.96 fadnsusanlansu agluszauuiunans (K Yrunans 61-90 dadnsusieilaniy), 5190115501

louA (Ca) Wi 414.17 fiadnSusienlansy agluszaus (Ca i1 400-1000 Tadnsusioflaniy) waz

'
a o 1 o

(Mg) wirfiu 56.92 fadnsusianlaniu aglusyaus (Mg #1 36-120 fiadnsusedlandu), ﬁwﬁu 5 A
(Na) Wiy 10.68 fiadnsusienlansy eglusyius (Table 2)

autimanmeninvesiu wuin anuudsvesiu HG endvgefian sesaunfeo RF, PF uaz
RP diAiniu 25.72, 23.08, 19.26 uay 18.28 HadLuns fisyduauty WU AuUsian HG ddady
qaﬁqﬂ 599890170 PF, RP, wazRF fawvindu 17.64, 8.67, 3.30 wag 1.18 % 3 sludiuvoininy
wuuUuAY Auuiin PF dAedegsiign sesaswnde RP, RF uay HG fldwvindy 1.41, 1.30, 1.23
way 1.16 nSusegnuiAiguiiuns aua1au (Table 2)

futuane (@szauanudn 20-25 lwuRiuns)

desuunifenuduans nuduiusiudunse audimanivesiuiiufl RF wuin e
Wunsa-Arsvesiu (pH) winiu 6.33 1Wunsadnies (slightly alkaline), USunu (OC) winfuseeay
0.64, Usu1a (OM) windusesay 1.09 LLamﬁqmﬁﬁU%mméuw%sﬁmqﬁauﬁt’mﬁﬁ (5¢AU OM ABUYNY
sfosaz 1.0-1.5), s9mp1nandn leun (P) wirdy 2.27 fadnsusielaniy eglusefusunn (P s
10 < 3 Tadnsudeflansu) waz (K) windu 46.01 fadnsusiedlansu eglusedus (K f1 30-60
fadnsusianlansy), 51901m15504 lawn (Ca) windu 212.17 fadnsusienlansy agﬂuszé’wﬁ"mm (Ca
AN < 400 fadnsusenlansy) waz (Mg) Wiy 47.75 fadnsusedlansy a&ﬂmzéﬁ’wﬁ"w (Mg 6
36-120 Taansusantansy), ﬁwﬁiu 9 v (Na) 1Ay 4.82 Taansumsnlansuy agﬁluizﬁuﬁﬂ (Table 2)

audRmaaiivesiuitud HG nuin Arrufunsa-Avesiu (pH) Wi 6.89 1Hunans
(neutral), Usunas (OQ) windusaway 0.44, Usunes (OM) inAuseeay 0.76 wansnean1sdusune

[

dunsengen (sedu OM sirfesay 0.5-1.0), 59901m1sMan lauA (P) Wiy 12.30 fadndusieilansy
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a a o 1

aglusgauirunans (P drunans 11-15 dadnfusenlansy) uwag (K) wiriu 145.05 dadnsusieflansy
agluszaugaun (K aenn > 120 dadnfuseflansy), 51901915509 Lawn (Ca) Wiy 979.50
fiafnfusenlandu aglusedusi (Ca @1 400-1000 fadnTusenlansy) waz (Mg) winiu 97.75

fadnsusenlaniu agluseiusn (Mg fn 36-120 fadnsusionlaniy), 5190u 9 Ae (Na) Wity 12.92
fiadnsusionlansu agluseaud (Table 2)
auifmaadlvesiuiui RP wuln Arrudunsa-aAnewesiu (pH) Wiy 6.47 Wunse

@ntiee (slightly alkaline), Usunad (OC) wirfudeeay 0.25, USunas (OM) wihiuSesay 0.43 uansia

'
[y o

NsHUTINUBUNIeIngaaN (SzAu OM AN Segar < 0.5), 5190WIUaN Laun (P) Wiy 2.55

[y |

fiadnsusienlansy agluszaudiunats (P Urunais < 3 Zadnfudenlansy) uag (K) wiriu 64.03

a

fiadnsusenlansy agluszAuliunans (K Uiunane 61-90 dadnsusenlansy), s1me1misses lauwn
(Ca) Winfiu 83.17 Hadinsuseflansu aglusedunuin (Ca a1un < 400 dadnusiaflaniy) uag

(Mg) Wiy 25.75 fiadnsusiaflansu sgluszaumiuin (Mg funn < 36 fadnTusenlansy),s1ndu

a o 1

q #o (Na) winfu 10.78 fiadnfusieilansu egluszius (Table 2)

auURivaAtiveaRuiuf PF nud1 Amnudunsa-arsvesiu (pH) windu 5.59 Wunsauiu

nae (moderately acid), Usuneu (OC) indusesag 0.34, Usunu (OM) windusesay 0.58 Wangg

'
[ o

nstvsIaBunseIngen (sedu OM ffevay 0.5-1.0), s1emsudnlawn (P) wiriu 2.01 fadniy

9

sonlaniu egluszAuUunans (P Uunans < 3 Tadndusenlanii) uaz (K) wifiu 30.86 fadnsusie

landu agluszauni (K @1 30-60 dadnfusailansy), 51901115504 Lan (Ca) iy 384.00

)

)

adnfusienlansu agluszAusann (Ca aun < 400 Tadnsusiaflansy) wag (Mg) Wiy 47.08

o

aansusienlansu agluseausn (Mg fin 36-120 Tadnsusienlaniy), s1mdu 9 As (Na) Wity 10.68

)}

o |

fadnsusienlansy ogluszium (Table 2)

AUURNIINIEANVDIRY NUIN ANULTIVRIAY RF ﬁﬁwm%qﬁqm 5898911A8 HG, PF Lag
RP SiAnuvinfiu 24.28, 23.05, 23.04 uay 22.57 fadums fiszduaritu HG fiAadegeiian sesasmn
Ao PF, RP uay RF SAiU 8.62, 5.91, 5.90 way 2.34 % 49luadiuresnumuuuuiy PF 3
mm?{aqqﬁqm $998911A8 RP, RF Lagiiud HG fiaadswiiu 1.53,1.28, 1.26 wag 1.25 NSU#8
ANUIAAEURLLAS AUEWU (Table 2)

Nuftaumdstny (HG) fiftes Potassium (K) veshudissdiunnudn 20-25 wuiwns

o w

wanenafueg1efivedidynieadf (P<.05) 1ilo991n fA1 (K) gegn arundavudunuialdly

o

o o w P & v a g | S % A v H
PInuszriuvenirvesaru Wuldlaiiunanfanssumandy wu dndeannisdnaanieviosdn
srUNglagnTIgNUNaIUVAIUIY UaEMSRUTLINTAINNTNIEIY Y9AN Ve saiayllivargldl

Tudinuszan iy WWunsiiius ne msanianssuvesdnvesaiunaatnu (suing, 2555) wasiuiiu

¥ '
€A aa

917 (PF) fA1 K doefign Fan1sAinwives laeniu uagane (2559) wudl Madnsziiuidamnin

q

(K Tudusge Tawmuainneesnsinswaadgrvuniudunausesliesissg (K) adly

|
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v = 1 a

Tuunnisugndni Jamsidunisladenung (K) luiuiudn nmsfinvaud@amaaivesiu wui

Tuuinafiuiiguivhevou fwiaunawns Saruaenndesiunsfinwves Tanaka (1998) wae &
mflndidssiuanugananysaivesivlumundstudmiaung Aszduainudn 0-5 lwufiuns
(51103, 2555) wanslilfiuinauansRvesfiukaznsazanstn emsmundatdsiinisugn uzsia
n&ae 11 Nze1L ayu wnndndesay 69 vesiufiazianiy oavauysalndoutulisssuwAlas
angisedy Anwan 0-5 wuRiues Wuremanmsavauves gty mMtiuaveInEnouIINL R
1

NnnsAnautAiMIsen ety wuln Aufissdumnndn 0-5 wuReng deuuansng
fuoehaiiuddymeadin (P<.05) Fsuflaundsduiinnuudaiugeiian osniluflaundsdy
singnldusgleviiegnanieiion 1Wu maiiusiiu msaensn nsldiduaudndne viedumedaes

UseanTu 590 lURluNuAUS a0 LU BIN LRI FUUUTN1SEETIIUS RUEIUNSI U1 UMY FINE

'
a

TiRuAnnsuadnarandainuwlavesfiugs (enuwazay, 2540) Tudiureermnudutiy wuiniu
anuraatulinuduvesiunnfigauiy leswin fuiaundrihutueglndiuurasi wasduid
Na aa v 3 aa o v & N Y vy g o =
Pinndnsldurlunisgulnaludinusedniu ienisenuin §nin a193u sauddulil egidudsedn 3
aunaeiutulANTugn I iundy 9 wasludimvessruruiwiuvesiu iseduauan 0-5
WURLLAT LaZTZAUAMNEN 20-25 WURLIAT HAULANANIURE1NNTE1ANINEER (P<.05) Wuil
& A Y a | = =Y & | Ay 1 a = a ' a
funutdanuuiitugnan weein Wuynnlddnismzdgnidlanunuiwiuresfugs
WoaNAnTuaulaINNITlanI NG waliAUTUALAIIINNITIXMETDIUIINNTVIANYARUAY

(Lal and Shukla, 2004)
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Table 2. Soil properties of various land uses.

Soil properties RF Rating HG Rating RP Rating PF Rating
value
Surface soil (0-5 cm)
strongly
1. pH 6.39+0.84 slightly alkaline  6.40+1.07 slightly alkaline  6.17+0.4 slightly alkaline  5.12+0.19 scid 0.17
2. Organic Carbon (OC) (%) 1.16+0.30 ML 1.36+0.63 ML 0.66+0.21 L 0.69+0.16 L 0.12
3. Organic Matter (OM) (%) 1.99+0.52 M 2.35+1.08 MH 1.14+0.35 ML 1.19+0.27 ML 0.12
4. Available Phosphorus (P) (me/kg) 4.30+0.81 L 32.26+2.00 H 18.28+25.17 H 2.76+2.12 VL 0.07
5. Exchangeable Potassium (K) (mg/kg) 62.88+14.15 M 195.86+108.72 VH 159.09+182.163 VH 78.96+21.15 M 0.42
6. Exchangeable Calcium (Ca) (mg/kg) 355.66+266.74 VL 1271.83£710.51 M 356.83+140.23 VL 414.17+267.07 L 0.06
7. Exchangeable Magnesium (Mg) (mg/kg)  77.58+27.57 L 135.25+56.53 M 57.08+22.50 L 56.92+15.61 L 0.07
8. Exchangeable Sodium (Na) (mg/ke) 4.11+0.25 L 35.55+23.45 L 9.26+4.94 L 10.68+10.08 L 0.07
9. Soil hardness (SH) (mm) 23.08+1.26 b 25.72+1.14 b 18.28+0.38 a 19.26+2.79 a 0.002**
10. Soil moisture (SM) (%) 1.18+0.65 a 17.64+10.28 b 3.30+3.02 a 8.67+6.68 ab 0.05*
11. Soil bulk density (SD) (g/cm?) 1.23+0.15 a 1.16+0.08 a 1.30+0.04 ab 1.41+0.02 b 0.04*

o A
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Table 2 (Continued)

Soil properties RF Rating HG Rating RP Rating PF Rating p - value

Subsurface soil (20-25 cm)

1. pH 6.33+0.79 slightly alkaline  6.89+0.71 neutral  6.47+0.04 slightly alkaline  5.59+0.21 moderately acid 0.09
2. Organic Carbon (OC) (%) 0.64+0.36 L 0.44+0.14 VL 0.25+0.13 VL 0.34+0.05 VL 0.18
3. Organic Matter (OM) (%) 1.09+0.61 ML 0.76+0.24 L 0.43+0.21 VL 0.58+0.08 L 0.18
4. Available Phosphorus (P) (mg/kg) 2.27+0.63 VL 12.30+9.46 M 2.55+3.63 VL 2.01+£1.85 VL 0.11
5. Exchangeable Potassium (K) (mg/kg) 46.01+18.83a L 145.05+65.67 b VH 64.03+47.24 a M 30.86+6.10 a L 0.04*
6. Exchangeable Calcium (Ca) (mg/kg) 212.17+317.74 VL 979.50+47.89 L 83.17+59.17 VL 384.00+297.23 VL 0.30
7. Exchangeable Magnesium (Mg) (mg/kg)  47.75+£31.96 L 97.75+41.26 L 25.75+5.41 VL 47.08+28.92 L 0.09
8. Exchangeable Sodium (Na) (mg/kg) 4.82+3.15 L 12.92+12.65 L 10.78+5.59 L 7.17+4.45 L 0.57
9. Soil hardness (SH) (mm) 24.28+2.80 23.04+1.22 22.57+4.21 23.05+5.62 0.95
10. Soil moisture (SM) (%) 2.34+0.37 8.62+6.73 5.90+2.78 5.91+3.78 0.38
11. Soil bulk density (SD) (g/cm?) 1.26+0.04 a 1.25+0.07 a 1.28+0.10 a 1.53+0.07 b 0.004**

Remarks:

The results are presented as mean + standard deviation (Mean + SD). RF=Remnant forest, HG=Home gardens, RP=Rubber plantations and PF=Paddy field. Soil hardness was

measured using a Yamanaka-type penetrometer. Soil moisture was measured using the gravimetric water content method. Chemical properties of soil analyzed in the laboratory of

the Product and Standards Inspection Service Institute Princess Sirindhorn Building Maejo University Chiang Mai Province. Values in the same row followed by different letters are

significantly different at p < 0.05 (Duncan’s multiple comparison test). Different letters (a, b, c) indicate significant differences among treatments at p < 0.05. Soil texture SL = Sandy

loam and SCL = Sandy clay loam. And Soil Fertility Evaluation VL=Very low, L=Loe, ML=Medium-Low, M=Medium, H=High and VH=Very high
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AMMUFUNUS 52171907 8AUNIUATLAZN19N18ATIN 1A8I5N15T1AS1ZWUUY Principle
Component Analysis

MNNTIATIZALALITNITIATIZRLUU Principle Component Analysis WU31A7 eigenvalue
UuLALT 1 (axis 1) wazwudl 2 (axis2) fiawindu 0.9885 wag 0.0016 Msldunud 1 wazunuil 2 Tu
nsesutenanNduNusdsliaugndeaniian detaduAumsnienimuaziadl leun Soil
hardness, Soil moisture, Bulk density, pH, OC, OM, P, K, Ca, Mg, Na, Sand, Clay mm‘iywm 14
ady mnudiusseristadoumaniivazmanenmyosnislivssleviaauluguuuuuandnaiu
annsnutsnguiueenifiu 3 naudsl nduuesiiuil RF nudadaruiiuanseanagisdmau ldun Mg,
SH Ssarioudnunzrasiiufififinssumunnianssuvesuyudaeudiai nmsilen Mg geanadusiug
fuingiuiifinfusaznseurunsyisvesusluaninisssued vasfisanuudwesduiigenaiin
MNNTEAvRsAUINSTINTIRT WA UM TBunT e TnnUnaguiaAufitaisannisuanaaleves

TASIAS19AUINNBIINTEWNNIALATI HARINAIFDNAABINUNISAN®T FAO (2017) hag Wiesmeier et

[ [N '
=) A aaa v o

al. (2019) nuiudivisssumdndefiuiiidnsdansstniaudifudinsanndady 1AELRN1EE
9115309 191 Mg uaglassadefuiiiafiosnings Fsvaesnuanugauanysaivesiuluszezen
nausion fo Mufl RP wuiladewuiiuansesnadiedman Iun K idudadoru Ssanunsnadunels
MngUuvuMsidUslovifiaudanunsiinsldleniiogeeides Tnslamzdegnsisl K1y
239AUTENOUNAN Lﬁ@ﬁ'ﬂLa%mmim%zyﬁuimLLazwawﬁmjaqﬁsu agnslsfiny mafintuves K lufues
daNarDALAAYEIIHDIMNTU 1WU Ca Uz Mg Hunszuiumswisiulunsgaduvesiiy Jso1athlug
aulsiaugavessimeivnslusyezen malsfinsdansfanzan (Zorb et al, 2016; Rengel and
Damon, 2018) wamﬁﬁﬂmﬁﬁaazﬁaﬂ%ﬁu’hmii%’ﬂaLﬂﬁﬁwmwé’ﬁf@@iaﬂﬁﬁLUﬁauLLanamﬁﬁwwq
wnilvpsiuluiuinuasnasy uaznguuesiuil PF uay HG davlndiAssiu Ssninliednduiieaiiy
Tnetadaiudiuanseanagradmau lauwn pH, BD, OC, OM, Ca, SM, Na wag P (Figure 3) dnvaus
fananageudsiuiifdnsliusslonidfuuuunaunaudoiuiinunsnssulndflegende Jeind
nsiduduvsnganiewenity nslddedunisuazeind sufnslonsiuegainane denali
A1 OC uay OM 243U wagasUiuUss pH wagarwanutsalunsdiivesiu sgslsfianu n1sla
wsuuaznisliiaiasdnseravilian BD iindu Sedwmadensdiemerniauazmaiainuessiniiy
UG MsavaLved P, Ca Wwag Na a'ml,?{sjﬁaqﬁ’umﬂ%’ﬂal,ﬂﬁ MsleraUTENIL LaynITLEN
Jyfgnsairueniiv Jelnasensiudsuwlasaniimaunivesiuet1aitodday (Lal, 2020; Smith

v

et al, 2022) HanISANELT LI N U N YRshasNuATUselominuuidutusinianuainvans

O oA

YaauvAnugs undanudgaianisideninsuvesiumnvianisinnisededliy Jeaennqesiu

N13AN¥1veY Tanaka et al. (2010) wudnislduselevunauluguuuusing o TansnasauTuusig

g1nsufu SunsaNtAnnen mkazAlveIRULANA1iY dasrseAuALenNaNyIaluadAu

(YY) a a

luwsiagiiug Fennuuandisvaiidusgivingiuinlafuuaziuimnienisdanisiud wu nsld

|
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Figure 4. Principal Component Analysis (RF) Remnant Forest, (HG) Home gardens,

(RP) Rubber Plantation and (PF) Paddy field

wradannuaznsiniuandusuluiuiingauun (RF), Aufiaundsdny (HG) waziuiiaiu
8190151 (PR)

1nn15U52sTuNaT 1N 1N RF HG kay RP %U7 1 83883071594 (total biomass)
yoanssadldnnaiia dewindu 64.36, 14.30, 34.08 dusials (3awiriu 402.27, 89.39, 213.01 fusie
w@Nes) Ysunaunisinuiuaisusuluuiadnain windu 30.25, 6.72, 16.83 sruasusunals (30
Wiy 189.07, 42.01, 105.16 AuAsuausaanais) wazaiuisagaduatsuaulaeanles iy

110.92, 24.65, 61.70 siua1suaublneanlennals (M3awminnu 693.25, 154.05, 385.59 fu

Volume 23 Issue 1: e0230104 16/23



47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

. TN YATULIFAT van - v P X 4 . .
FUUARULLAZNITUTSIHUNIINALAUAIIUDU WUNUeauU

ISSN: 30881994 (Online) AUNEITIU 819W15T waZUIT2

Asuaulaenlannelgnais) wuwiadinwsiuaeldive Wiy 64.323, 14.295, 34.082 funsls
(MT8Linf1U 402.4970, 89.2505, 213.12 fusiowanais) Tugnliifiuiadinnsiu RF wag HG Wiy
0.017, 0.007 siumals (MSowi1iu 0.104, 0.044 Fiumslanms)

Nuiingeudn (RF) Wliflwalneudswnadanimaesdidu (stem) A (branch) Tu (leaf) waz
510 (root) Wiy 40.104, 9.613, 0.931 waz 13.675 Ausols audsu wWeiersadusesianu 5
d1eunsn town vie (Shorea obtusa), Useq (Pterocarpus macrocarpus ), 4 (Shorea siamensis),
wAe (Xylia xylocarpa) wagog319 (Peltophorum dasyrachis) fiainfu 25.361, 12.524, 8.001,
5.083 way 2.776 fursls auaau USunanisiniiuasueu windu 30.232 duaisuausels (M3e
WU 188.949 duasuausialanas) wazatunsaaaduaisueulaeenledvindu 110.850 fu
asveulneenlednels (v3awindu 692.812 duasveulneenledsaiana’) Tulugnldlaewyaiy
1T mvesd1du (stem) As (branch) Tu (leaf) uag 510 (root) Wirfu 0.010, 0.001, 0.0004 uay
0.003 fusiels AuaIRy (Tabel 2) WoRarsundusisvidn wu 5 Suduusn loun nsgvjaniu
(Mitragyna rotundifolia), ¥11@15U1 (Chassalia chartacea), \iun (Aidia parvifolia), 31PN N
(Cassia fistula) wazd1ulugy (Dillenia obovata) AU 0.0024, 0.0004, 0.0004, 0.0007 wag
0.0031 fiuspls mudwiu Ysinanisiniuasueulugnlyl windu 0.008 duansueusiels (iewinfiu
0.049 fumsuausalanm1s) wazaunsagaduarsveulaeenlanviiiu 0.029 duaisueulneenlen
sols (Meawiniu 0.179 dumsueulasenledrelannis) wazanatinmsanvesld Wefiansanduse
¥iin wu 2 91l Ao Ll (Gigantochloa albociliata) wayiiin (Vietnamosasa pusilla) Sy
0.024 wag 0.001 fusels ANaIAU USurunsiniiuatsusuesli Wiy 0.011 duaisusunels
(MToLinAY 0.071 duAsuausalannis) wazaiursagaduariveulaeanledvindu 0.042 du
asuaulneenladaols (Wiewiiu 0.260 fupsusulaeenluddeisnd) WewSeuiieuusuaua

P Ysunaunisinifiuansueu wazanuannsagaduaisueulasenles luiuiveeudn Tuusim

' (%
a1 [

Hunguihguew Jawinyna1ms wudrdlalnalaesiunsAnwves wunngeudnluiundiuysy

q

De

1 [ [y 1

Wi Jadauns vesldlngjuazgnlll wu YSunaa®inin 64.88 uaz 0.0163 dusals Usuanisin
AiuAIsuau 30.49 uaz 0.0076 duaisususals waz Arwasagaduatsueulaeanlyd 111.81
way 0.0280 suarsusulneanlanmals (@SSnY wavAney, 2567)

fufiarundadu (He) Wulinalnoulsnaianinwesdidu (stem) A (oranch) Tu (leaf)
waz 570 (root) WU 8.988, 2.015, 0.253 way 3.039 fusrels muadu wWeRnsaundusesinny
5 geuusn Tawn 1 (S. obtusa), Ngas (Tamarindus indica), a1te (Dimocarpus longan), una (X,
xylocarpa) wag {nwiuU (Champereia manillana) AAYINAY 4.596, 2.242, 2.028, 1.979 wa
1.111 fusinls aua1du USunaunsiniiiuasusu wihiu 6.719 fumsuousels (Msewindu 41.993
AuAsuaUsalEnms) uaraunsagaduaiiueulaeenlediviniu 24.636 dumsueulasenlunsiels

(3ewifiu 153.974 diupsusulaeenlyddesnas) gnldlasuualuiadininuesdidu (stem) A
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(branch) Tu (leaf) wag 510 (root) WinAu 0.005, 0.001, 0.0002 way 0.001 Fusals audsu (Tabel
2) lefasunidunevia wuileswiaden fe ugvm (T indica) Tauviniu 0.007 fusels Usunw
N13ANIUAISUBUYEY WU 0.003 Aumsuauseals (MFawindu 0.021 AuArsuausoEnNas) way
ansagaduasveulaeeanledwindy 0.012 duasueulaeenledsels (n3ewindu 0.075 du
asvoulasenledsaianand) WelFsufisuusinamnadinim Usinanisinfuasuey uay
aruannsagaduaivaulasenled luiufimundeiu luuinuiuiiduinheuou Smimnams
wuhidunnniinmsfinwesiufissuuimnuasuuuadlivanay Tutufiguiiandesudnses-usl
wg fuauing snneduua Ywingasing wu USuamiadanan 10.01 dusiels Ysunansiniu
AU 4.93 AiuAsuausals uarANaNnTagaduasuaulneenlen 74.23 duasusulaeenled
#ols (Maosew et al., 2019)

fluflaruerans (RF) Tneutanadanimvesdidu (stem) A (branch) Tu (leaf) uag 510
(root) Winfu 19.079, 6.533, 0.666 waz 7.804 dusald muaisu Usuiaunisnniuaisuauluuiag
Y Wiy 16.826 duarsuaudals M3ewiniy 105.162 Aumsususaienns) waranunsan adu
Asuaulaeanlad Wity 61.695 dursusulaeenladsels (M3aminiu 385.595 dunsusulaeenladse
ennd) dlewsuiisusiinasnatanmm Winamsiniumi ey uazanuasnsagaduansuenlaoenlus
Tuflufianudani s naiuiigudwihsuou Swmiaunamns wuindadesnimsfnymeduyinm
flufiduanaesuu sunemilornes Yerfanszd wu Vanasnadinimeu 99.85 dusiels Usinamsn
NuASUBU 49.27 dumsususials uay euansanedumsusuleaeenias 180.66 Aumsuaulasenladse
15 (g, 2568)

Kan15ANY WUl Aufindendn (RF) fuaadanmsiy Usinunstnifuansveulumnag
Fanm uazAnuasalunsgeduinsmsuesulaeenledgefian sesasndeauiams (RP) uay
aundar i (HG) audsy annsaesursldanlassadsfionssnuasnnsdansiuiidunneeiu
Tnefuiingoninilassadrefisvareduiousen arumannnansvessialyl waznisavaudianaly
s¥ere17 dawaliinsaganansueuludidu Ae Tu wazsinluuiinaugs Jsaenndostunuifndnih
s3suvAnIoUriinssunuindidnenmlunsinifiuaisusugenitssuuinems (Ogawa et al,
1965; IPCC, 2021) luvaeiiaiusnamnsdussuniunensidanen fasadsivroudnsainauouas
fiongldlndldeeiu vibinadinmuaznisinfiuasueueglussivsesasn wiszlidnenmlunisge
ﬁums‘uaumaamﬁd’sﬂa’]qﬂ’lﬁﬂqﬂ (Triphattanasuwan et al., 2008; TGO, 2016) AURIUNIUIY Ll
szdlanuvarnvangvesity uivuadukazamruiuedlifuduindinit demalvuiinaana
%’meLLazmiﬁ’ﬂLﬁ*uﬂﬁuauimmami"'m’hﬁuﬁﬂw (Lattirasuvan et al.,, 2010; Schoenholtz et al.,
2000) faru Tassadefia anuvatnuasveswilalsl ety wagszdunssuniuiiud Fuduiade

'
a o

drrgiimvuadnen nnisiniuesusuresnisidusslevinnuwsassUuuy (Lal and Shukla, 2004)
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112 Table 3. Assessment of Carbon Storage in Remnant Forest, Home Gardens and Rubber Plantations.

Biomass
Total Total Carbon  Carbon
Community ABG (t/rai) BLG Co, Co,
Biomass Biomass storage  storage
characters ABG  Root (tCO2eqg/rai) (tCO,/ha)
Stem Branch  Leaf (t/rai) (t/ha)  (tC/ra)  (tC/ha)

Total  (t/rai)

Remnant forest Tree 40.104 9.613  0.931 50.648 13.675 64.323 402.019 30.232 188.949 110.850 692.812

Sapling  0.010 0.001 0.0004 0.012  0.003 0.017 0.104 0.008 0.049 0.029 0.179

Bamboo - - - - - 0.024 0.151 0.011 0.071 0.042 0.260
Home gardens Tree 8.988 2.015 0.253 11.256 3.039 14.295 89.347 6.719 41.993 24.636 153.974

Sapling ~ 0.005 0.001 0.0002 0.005 0.001 0.007 0.044 0.003 0.021 0.012 0.075

Rubber plantations Tree 19.079 6.533  0.666 26.278 7.804  34.082 213.012 16.826 105.162 61.695 385.595

113 Remarks ABG = Aboveground Biomass
114 BLG = Belowground Biomass
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