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Soil Carbon Contents in Agricultural Land Uses in Central Chi River Basin

Mahasarakham Province
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Abstract

A study of carbon contents in agricultural land uses were conducted in 4 of land uses types
such as sugarcane (SU), paddies field (PF), cassava (CA) and yam bean (YB) on central Chi River in
Mahasarakham province. The objective of this research are to quantify carbon contents and determine
relationship between soil carbon and soil properties in agricultural land uses. Soil sample were collected
at 0-25 cm of depth by disturbed and non-disturbed method. Physical and chemical soil properties includ-
ing soil bulk density, texture, soil reaction, total nitrogen, cation exchangeable capacity and soil organic
carbon were analyzed. The result show that soil texture were sandy loam and loamy sand in all land uses.
Soil reaction was very strong acid to neutral. The total soil carbon contents in each land use were
16.69+10.80, 9.46+3.57, 7.82+2.84 and 7.39+2.85 t ha' in paddies field, sugar cane, yam bean and
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cassava respectively. The paddies field shows highest carbon contents than the others land uses with
significantly statistical different (p<0.05). There is significantly relationship (p<0.01) between soil organic
carbons and CEC, total-N, sand, silt, clay with correlation coefficient (r) were 0.794, 0.530, -0.723, 0.677
and 0.621 respectively. In addition, there is significant linear relationship between soil organic carbons
and soil properties in sugar cane, paddies field, cassava and yam bean with coefficient of determination
(R?) were 0.391, 0.748, 0.491 and 0.443 respectively.

Keywords : soil organic carbon, land uses, agriculture, Chi River Basin, Maha Sarakham
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Figure 1 Soil carbon contents under different land use types (SU=sugar cane, PF=paddy field,

CA=cassava and YB=yam bean). The bar indicate the standard deviation.
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3. AMNANAUSTEUINUTN AT LA UA NS NUANTR AU 9]
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ﬂ%ﬁwﬁuﬁuﬁ:ﬁ’]WJ’]N@’]N’]?OIHT]’]?LL@HL‘]Jaliluﬂﬁ“éi'ﬁ‘]_lfm auN1ANIIE NIt Aumitien waZlulnsiausianan
TuAuEn i &1 ATynaatia (P<0.01) atnelsfinuAumuuiugmnaediu uasUjiseAuliinouduiug
AuAfueuBUEd lUAY AFUALAWYETNAYINANILEAL ﬁﬁm’mmma‘ﬂuﬂ’mmﬂLﬂﬁlﬂuﬂa‘xﬁgmﬂqqﬁqm
90989 WA aunnAne nanauil Aumtsauazlulpgiaun auaAu uenaniaTRAUS R AN ANTE
Auedluszavugs i aynn m‘wmﬁLLﬂqLL@Waumﬁmﬁﬁuﬁuﬁﬁuaumﬂm’m%\iﬁﬂqmmam’ﬁmﬁum@miﬁm:m
284 Korkang (2014) mwmﬁﬂumﬁm‘ﬁml,ﬁm mumummmmmwummummuﬂuﬂ?mmmmu@umﬂ
N3el LL@vmwmmummu@mum\m mmmzﬁ’mwuﬁﬂummwmmm“lumimﬂLﬂ@wﬂiﬁmn Fariviin
fmémﬂLufamuuw@mms@muﬂ@ﬂqmmLLiﬁmmm uena il Bunndlulnsauipsdaiugananm
mmmlumﬂmﬂLﬂ?{ﬂuﬂﬁ:@qmﬂLwirﬁhzﬁ“uﬂazaw%rmﬁuﬁuﬁ’ (n ﬁﬂ'ﬂﬂ@qmﬂﬁﬂ

Table 2 Pearson’s correlation coefficient (r) between soil organic carbon and soil properties.

Soil properties  SOC BD CEC total N pH sand silt
SoC = ; " 3 - -

BD NS ‘ - - - -

CEC 0.794~ NS 3 2 - -

total N 0.530" NS 0.525" - - -

pH NS NS NS NS - -

sand -0.723" 1072300 11]1:0.867" 120454~ NS -

silt 0.677" NS 0.703" 0.445~ NS -0.928"

clay 0.612" 0.274" 0.884" 0.357" NS -0.858" 0.605"

NS: not significant, * Significant at p<0.05, ** Significant at p<0.01.

annsAnAmANTUSsznd A fusuBwrEd uAutuanRausne) I Araomnuiulufu
ﬁ'ﬁﬂ')ﬂN@’W’]?ﬂIMﬂW‘JLL@ﬂLﬂ?ﬂlﬂuﬂ‘iz@ufm Uanndlulnsiauiovasludn ANUNTENAU 8YNIANIIEY AYNTA
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NAMTAATZAUAZANNNIANNATLE fil (Table 3)
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Table 3 Relationship between soil organic carbons and soil properties.

Land uses Variab|eS
Equation R’
type independent dependent
SuU Y =0.50 + 1.81X3 Eq. 1 0.391
PF BD, CEC, N, . . Y =14.87 - 8.42X1 + O.99X2— O.22X7 Eqg. 2 0.748
. soil organic
CA pH, sand, silt, Y =1.00 + 0.838X —0.149X Eqg. 3 0.491
carbons 2 !
YB clay Y =8.405+0.454X_— 0.87X_ Eq.4 0443
All land uses Y=6.40 + 0.77X — 0.06X_—0.20X Eqg. 5 0.685

Y = soil organic carbons, X1 = bulk density; BD (g/cm3), X2 = CEC (cmol/kg), ><3 = total nitrogen; N (g/kg), X4 = pH,
X5 =sand (%), ><6 = silt (%), ><7 = clay (%)

7N Table 3 Wudn Huin s\ s lgmfaumannanemsisiaslessnniitiadefiiavsnasesuns
ANSLUBLYRT AU LANFN AL LAz sy AnE lunnsfadula (R? Aupnaneiu Wuinildsslumimnenns
INEAITLANLIN TiaNtTFRY 3 sznnsTiarEwaseLFunafen 1L Aaanuantnsnlunsuani ey
dszquan aun1Ane LazaynARLmLe Tadt wenililananasienedzauA e WAL 68.5% (RE=0.685)
’Luﬁuﬁﬂ@uﬂﬁ”@ﬂ (SU) HaniFnu 1 szniensansnasanifueulua ae ulmnaniiainnluau Tnadlanana
fantsazanNAsueu LAY 39.1 % (R*=0.391) LT (PF) HantiAmu 3 Usznnsfilansnaneisunn
Paunnuanfuanludy un arumwisivaessu mmmmmsaluﬂmmﬂLﬂﬁﬂuﬂizqum LATAUNIARY
Wl auTRALWAN TN aRanNTg s an A FUaLlLRL 74.8% (R*=0.784) 'luﬁuﬁﬂqﬂﬁua?ﬁﬂwﬁa HanTh
Fuu 2 eznnsfidayswaseifannilianmenfueuluiu mm'mmmiﬂ“lumﬂmnLﬂﬁﬂuﬂaxﬂgmﬂ waAzauNIA
Auwmilen Tnafdninareanisazananfuenlumy 49.1% (R°=0.491) LLaxiuﬁuﬁﬂ@uﬂﬁuLmq FandRsy 2
dszns Mun Tulpsiasmenanluin wazaunANI Y Hananasenisazana1fuaulufu 44.3% annis
3mmzﬁmmmn@ﬂﬁwmwudmuﬁﬁauﬁmj fansnenneiensuewlupuldlussiuvile douivaed
%w%wammﬂﬁ@ﬁﬂﬁluj ma‘ﬂﬁﬂmuuﬂmmmﬁmﬂL'awmm@"l,awmw,ﬁ@Lﬂ'mamammqm?mwm@wdwa
’Lﬁaulﬁmmﬂ?ﬁ"@uimuLmza_;zyt,ﬁﬁﬁﬁmuiuau atelsfiniumsldilaan nsannnslansau visauitnszvilsl
TonsowluuasneanfhAsigiaiyafeuauyiad Al (Ogle et al., 2005)
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