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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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F9Eg19AU (Soil core) LBYNNITILATIEHNIAIAIILTULALAMUNUILULVBIAY (Sakurai et al., 1995)

(Figure 2B)
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Figure 2. Soil samples collection schematic (A) chemical soil sampling area and (B) physical

soil sampling area
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2. m3vszfiumsinfiuasueu Tneaunisuealawss (Alometric Equations) TiRmuITL
nnzdmiunguaiialsiddinulsinlulusemdalneiielflumsiuiasnatainweeasulsl aneld
lassnisannisiaesfieiaunszanniaadaslaniuuinsgiuvesussmalng (T-VER) arvuilduas
N13NENT (BFUY LazAne., 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)
(D2H)O.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)" %

W = 0.0005 (D?H)*%

W5 = 0.0046 (D?H)!20%

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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q

LY a o |
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Alansu egluszAuliunans (K Yunane 61-90 fadnsusedlansy), 5199115589 Maun uaaidey
(Ca) Wiy 355.66 flaansusielansa egluszdudiann (Ca swun < 400 fadnsusiedlansy), uay
wunfli@en (Mg) iy 77.58 fadnsusienlansy agjﬁluizﬁ’uﬁﬁ (Mg 61 36-120 fadnSusedlansu),
5999 9 fio lewfew (Na) Wiy 4.1 fladnsusieilansy oglusedium (Table 2)
audAmaaivosiuiiuil HG wudn ArAudunsa-snsvesiu (pH) Wity 6.40 Wunse
@ntiee (slightly alkaline), Usunad (OC) wihiuSeeay 1.36, USunas (OM) wihiuSeeay 2.35 uansia
nsivinaBunseTnguiuna1s (seiu OM Urunanssesar 1.5-2.5), 5001wnsvidn lawn (P) winiu
32.26 dadnFussilansu agluszauga (P ge 16-45 Tadnsusieilaniy) uag (K) Wiy 195.86
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o 1

fiadnsusioflaniuy), 51mau q Ao (Na) Wiy 35.55 Taansusieilansu aglusedusi (Table 2)
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audAmaeivosauiiug RP wuin Armnudunsa-sawesiiu (pH) Wiy 5.12 18unsn
@ntiee (slightly alkaline), USunas (OC) winfiuSesay 0.66, Usunu (OM) winiuSesay 1.14 uansii
mMsfivinaudunieingaeutei (sefu OM Aeudnesn Sesag 1.0-1.5), samewnswdn laud (P)
Wiy 18.28 fadnsusienlansu eglusedugs (P a1 16-45 fadnusionlaniy) wag (K) wiriu 159.09

[y |

fiadnSusionlansy eglusedugenn (K awin > 120 Tadnsuseilaniy), 5199115509 awn (Ca)
winftu 356.83 fladnsusienlansu ogluszdusann (Ca sann < 400 fadnsusioAlaniu) uay (Mg)
WU 57.08 faansumenlansy a&ﬂuszﬁ’wﬁ"w (Mg 61 36-120 fadnsusianlansu), ﬁm?)'u 9 Ao (Na)
winifu 9.26 fiadn3useAlaniu agluseiusi (Table 2)

audAimaaiivesiuiiuil PF wuin Aranudunse-svesiv (pH) Wiy 5.12 danudu
N3AgeUIN (strongly acid), UTunad (OC) winiuseeag 0.69, Usuas (OM) winiusesar 1.19 Lanad
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 dadnsuseilaniy), 5190115504

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

'
a o 1 o

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

autimanmeninvesiu wuin anuudsvesiu HG fendogedian sesawnfo RF, PF uaz
RP J@AvinAu 25.72, 23.08, 19.26 kay 18.28 Jaalins fisyduauTy WU AuUsian HG ddady
qaﬁqm 5998911A® PF, RP, WavRF fiAniy 17.64, 8.67, 3.30 uaz 1.18 % @ sludu0inany
wuuUUAY Auuiio PR dAedegsiige seasmnfe RP, RF uay HG fldwvindy 1.41, 1.30, 1.23
wag 1.16 nSusiognuIAnlguilins aua1u (Table 2)

futuane (@szauanudn 20-25 lwuRiuns)

desuunifenuduans nuduiusiudunse audimanivesiuiiufl RF wudn e
Wunsa-Arsvesiu (pH) winiu 6.33 1Wunsadnies (slightly alkaline), USunu (OC) winduseeay
0.64, Usunaw (OM) wiriuSesay 1.09 LLamﬁamiﬁﬁmmSuw?ai’mqﬁau%’wwﬁ"w (5¥AU OM ABUYN4
sfosaz 1.0-1.5), 519o1nsndn leun (P) wirdy 2.27 fadnsusielaniy eglusefusunn (P s
10 < 3 Sadnsudeflansy) wag (K) windu 46.01 fadnsusiedlansu eglusedusn (K A1 30-60
fiadnsusianlansy), 5190mM1550¢ lawn (Ca) windu 212.17 fadnsusionlansy agﬂmzﬁwﬁ"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), Usunad (OC) winduseeay 0.44, Usunad (OM) winfduieeay 0.76 wansdan1sdusuiu

[

unseIngan (seAu OM Msegag 0.5-1.0), 519@IMNMEN bakA (P) Wiy 12.30 adnsusenlansy
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a a o 1

aglusgaulrunans (P drunan 11-15 dadnfusenlansy) uay (K) wiriu 145.05 dadnsusieflansuy
agluszaugun (K aewnn > 120 dadnfuseflansy), 51901915509 Lawn (Ca) indy 979.50
fiafdnfusienlandu aglusedusi (Ca @1 400-1000 fadnTusenlansy) waz (Mg) winiu 97.75

fadnsusenlaniy agluseusn (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), 5190WMIUAN Laun (P) Wiy 2.55

[y 1

fiadnsusienlansu agluszaudiunans (P Urunas < 3 Zadnfudeilansy) uag (K) winiu 64.03

a

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

(Mg) Wiy 25.75 fiadnsusiaflansu agluszausiuin (Mg funn < 36 fadnTuseanlansy),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), Usunew (OC) indusesay 0.34, Usunu (OM) windusesay 0.58 Wangg

'
[ o

nstvsaBunsengen (sedu OM ffeway 0.5-1.0), s1mesudnlawn (P) wirdu 2.01 fadniu

9

soflansu agluszAuUiunans (P Uiunane < 3 fadnsusenlansy) uaz (K) wiiu 30.86 fadnsusie

lansu agluseaus (K o1 30-60 Hadinsunailaniy), 5190115509 taun (Ca) iy 384.00

)

)

adnfusienlansu agluszAusann (Ca aun < 400 Tadnsusianlansy) wag (Mg) winfiu 47.08

o

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

)}

o |

fadnsusienlansy ogluszium (Table 2)

aUURNINEAINVDIRY 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 SA1AU 8.62, 5.91, 5.90 way 2.34 % 49luadiuresnumubyufiy PF 3
ﬂ"]LQSEJ’QQﬁQW $998911A8 RP, RF wagiiudl HG fiaadswiiu 1.53,1.28, 1.26 wag 1.25 NSU#8
anuIANUALIAT AUa1GU (Table 2)

Nuftaumdstny (HG) fifles Potassium (K) veshufisssiunnudn 20-25 wuiwns s

o w

waneinaiueg1efiveddynieadf (P<.05) 109910 A1 (K) gegn arundavudunuiildly

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

1% '
=] aa

117 (PF) 1 K doefign Fan1sAnwves lvaeniu uagane (2559) Wudl Mansieiiuidamunin

q

(K Tudusnge Tawnunainneesnsinsnaadgrvuniudunaisesliesssg (K) adly

]
v A
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v = 1 a

Tuiunnisugndni Jamsidunisladenng (K luiuiud nmsfinwautamaaivesiu wuii

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
angiisedy AnwAn 0-5 wuRiuns Wuremnnmsazauves gty mMtiuaveInEnouINL R
1

NnnsAnautAiMIsen ety wuln Aufissdumnndn 0-5 wuReng deuuansng
fuoehaiioddymeadin (P<.05) Fsuflaundsuiinnuudaiugeiian esniuflaundsdy
singnlduseleviegnanoios 1Wu maiiusiu msaensn nsldiduaudndne viedumedayas

UseanTu 59 lURaluNuAUS I ua U U UV BIN LRI T8 UUTN1SEEIIIUS RUAIUNEI VUMY d9Ha

'
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 1A = a ' a
funutdanuvuiiiuganan wesn Wuynilddnismizdgnidlianunuiniuresfugs
Weosnniatuaiulaainnislansiug waslinuyuiua1a1Nn135emeved19IN N5V ANTAGUAY

(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 V0L 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, ¢) 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) fidwindu 0.9885 wag 0.0016 Msldunud 1 wazunui 2 lu
nseutenanNduNusdsliaugndeaniian detaduAumsnienimuaziadl leun Soil
hardness, Soil moisture, Bulk density, pH, OC, OM, P, K, Ca, Mg, Na, Sand, Clay mw‘gwm 14
ady mnudiusseristadoumaniivazmanenmyosnislivssleviaauluguuuuuandnaiu
annsnutsnguiueenifu 3 naudsl nquuesiiuil RF nudadaruiiuanseanagisdaau liun Mg,
SH Ssariaudnunzresiuiifiimsumunnianssuesuyudaeudiai msile Mg geanadusiug
fuingiuiifinfusaznseurunsyisvesusluaninisssued vasfisanuudwesduiigenaiin
NNTEARU0IAUANTTINVIRT WA UM BUnT o TmnUnaquiaAuitisannisuanaaises

TASIAS19AUINNBIINTEWNNIALATI HARINAIFDNAABINUNISAN®Y FAO (2017) kag 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
MngUuvumsiduslevifiaudanunsidinslddeniiod oo Inslamzogasid K1y
29AUTENOUNAN Lﬁ@ﬁ'qLa'%mmil,ﬁqgtﬁuimLLazwamamﬁumﬁ% agnslsfimu mafintuves K lufue
danasDALAAYEIsIHDIMNTAU 1WU Ca Uz Mg lunszurumswisiulunisgaduvesiiy dso1athlug
aulsiaugavessimeivnslusyezen malsfinsdansfanzan (Zorb et al, 2016; Rengel and
Damon, 2018) wamﬁﬁﬂmﬁﬁaazﬁaﬂ%ﬁu’hmii%’ﬂaLﬂﬁﬁwmwé’ﬁf@@iaﬂﬁﬁLUﬁauLLanamﬁﬁwwq
wilvpsiuluiuinuasnasy uaznguuesiuil PF uay HG davlndiAsetiu Ssgndnlfegnaunienriu
Tnetadaiudiuanseanagradmau lauwn pH, BD, OC, OM, Ca, SM, Na wag P (Figure 3) dnvaus
fananageudsiuiifdnsliusslonidfuuuunaunaudoiuiinunsnssulndflegende Jeind
nsiduduvsTaganieveniia nsldieduniduazeind sufenslonsiuegaminane denali
A1 OC uay OM 243U warasUuUss pH wagarmanutsalunsdiiivesiu sgslsfianu nisla
wsruuaznisliieiasdnseravilian BD windu Sedwmadenmstiemerniauazmaiainuessniiy
WeNNi Nsavauved P, Ca uag Na mmﬁm%aﬁ’umﬂ%ﬂamﬁ nslevaUsEnIL LaynITLEN
JyRunsairueniiv Jalnasensiudsuwlasaniimaunivesiuegnaifodday (Lal, 2020; Smith

v

et al, 2022) HanISANELT LI N U N YRshasNuATUselominuuidutusinianuainvans

'
v A =

YaauvAnugs urdanudsaianisideninsuvesiumnvianisinnisededliy Jeaennqeiu

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

p1sluAy TunsaudAinenien nlazialiveFiunuanseiy dmaresziuauenuanysalveiuy

(YY) a a

luwsiagiiug Fennuuandiuvaiidusgivingiuiiiafuuaziuimnienisdanisiud wu nsld

]
v A
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Figure 4. Principal Component Analysis (RF) Remnant Forest, (HG) Home gardens,

(RP) Rubber Plantation and (PF) Paddy field

wradannuaznisiniuandusuluiuiingeuun (RF), ufiarundsdny (HG) wasiuiiaiu
8191131 (PR)

AU UNIATIN 1NV RF HG wag RP %U31 178%T3A1N53Y (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 AuAsuauseanais) wazaiuisagaduatsuaulaeanled iy

110.92, 24.65, 61.70 siua1susubneanlennals (M3awminnu 693.25, 154.05, 385.59 #u
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Asuaulaenlannegnais) wuwiadanwsiuaesldive Wiy 64.323, 14.295, 34.082 funsls
(MT8Linf1U 402.4970, 89.2505, 213.12 fusioianais) Tugnldifiuiadinmsiu RF wag HG Wiy
0.017, 0.007 siumals (MSowi1iu 0.104, 0.044 Fiumslanms)

Nuiingeudn (RF) Wliflwalneudwnadanmaesdidu (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) wazog319 (Peltophorum dasyrachis) fiawindu 25.361, 12.524, 8.001,
5.083 way 2.776 fursls auaau USunanisiniiuasueu windu 30.232 duaisuausels (M3e
WU 188.949 dua1suausialanas) wazaiunsagaduaisuaulneenledivindu 110.850 fu
asveulneenlednels (v3awindu 692.812 duasveulneenledsaianni’) 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), 411@15U1 (Chassalia chartacea), \iun (Aidia parvifolia), 31PN N
(Cassia fistula) wazd1ulugy (Dillenia obovata) A1 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 duaisueulneenled
sols (MBeawiniu 0.179 dumsueulasenledreianns) wazaiatinmsanvesld Wefiansanduse
¥ilm wu 2 vila Ao WWls (Gieantochloa albociliata) wagwiin (Viethamosasa pusilla) aviniu
0.024 wag 0.001 fusols ANEIAU USuaunsiniiuatsusuesli Wiy 0.011 duaisusunels
(MToLinAY 0.071 duAsuausalannis) wazaiursagaduariveulaeanledvindu 0.042 du
asuaulneenladaols (Wiewiiu 0.260 fupsusulaeenluddeisnd) WewSeuiieuusuaua

P Ysunanisinfiuasueu wazanuannsagaduaisueulaeenlys Tuiiuiivdoudn Tuusnw

' (%
a1 [

Hunguihguew Jawinyna1ms wudrdlalnalaesiunsAnwves wunngeudnluiundiuysy

q

De

1 [ [ 1

Wiy Famdauns vesldinguazanld wu YSunaunatiinin 64.88 uay 0.0163 fiusials Usuianisin
AiuAsueu 30.49 uaz 0.0076 duasususials waz Aruasagaduatsueulneanlyd 111.81
wag 0.0280 sumsuaulaeenlannals (A35n wavmuy, 2567)

Nufiarundadu (He) Wulinalnouvsnadaninwesdrdu (stem) A (oranch) Tu (leaf)
waz 570 (root) WU 8.988, 2.015, 0.253 way 3.039 fusrels muadu wWeRnsaundusesiany
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 wag
1.111 fusels muasu USinanmsiniiuansuey windu 6.719 duaisueusals (WSewiiu 41.993
AupTususaianais) wavanunsagaduaiivsulasenlenvindu 24.636 duarsusulasenlensels

(vFewiiu 153.974 diuprsueulasenledseisnnd) gnlilasuwvalumadinmeesdisiu (stem) A

]
v A

U7 23 athudi 1: 0230104 17/23



NARESUAN AGRICULTURE

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

Remnant Forest, Home gardens, Rubber Plantations and Rice

(branch) Tu (leaf) wag 510 (root) WinAu 0.005, 0.001, 0.0002 way 0.001 Fusals audsu (Tabel
2) lefasunidunevia wuileswiaien fe uzvm (T indica) Tauviniu 0.007 fusels Usanw
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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 (tCO2eq/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 2015 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

Remarks ABG = Aboveground Biomass

BLG = Belowground Biomass
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