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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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Paunaianfueulufnsesvui sy laminunanisinsnssiie uandl Figure 1 Wuiudne (PF)
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Wemuluiuiaes Galdos et al. (2009) #nnsAne LI TuAumTaqTal A NsAnFANeTUNNTAnEN AT
Hda A & o a v a o = o o o a, o I -
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azanASUaudanewannanniaEsyiuinvesiudliuds Anudneiuaninaresnisazanan fuanly
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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. AMNANANUSTEUINUTUN AT LA URUNTENUANTR UGS 9

AN Table 2 W91 AFUeWBUVES ALl ANANRUSTLaNTRAUnaeailn Tnadanfueudumedd
mmﬁuﬁuﬁ“@'ﬁmmmmmluﬂmmnLﬁ?}laumzfgmﬂ auN1ANIIE NIt Aumiien waZlulnsiausiavan
TuAueEn i &1 ATynaatia (P<0.01) atnelsfinuAumuuiugmnaediu uasUjiseauliiinuduiug
AuAfueuBUEd lUAY ANFUALAWYETNAYINANILSAL mmmmma‘ﬂuﬂ’mmﬂLﬂ?}lﬂuﬂ@:'ﬂmﬂf@qﬁqm
90989 LA aunnAnse nanauil Aumtisauazlulpsiaun auasu uenaniaTRAUSE AN ANTIE
AuesluszAugs Toun faummwmu;ﬂqmeaumﬁmﬁﬁuﬁuﬁﬁmumﬂmm%qﬁmmmmﬁmﬁum@maﬁm:m
284 Korkang (2014) mwmﬁ@umﬁm‘ﬁml,ﬁqmemumumummmwummummuﬂuﬂ?mmmmu@umﬁ
N3el LL@.Vmwmﬁ@ummu@mumaj 34mwmu‘wuﬁﬂummmmmmiumnmnLﬂ@wﬂiwmﬂ Farkedan
fmémﬂLuamuum@mams@muﬂimﬂmmerﬁ;mm uenaniifionudnBunadlulnsauipsdaiugananm
mmiﬂuma‘mﬂLﬂ?\'ﬂuﬂ@z@qmﬂLLﬁﬁqﬁuﬂizaw%rmuﬁuﬁuﬁ (n ﬁﬂ'ﬁvl,sizgqmﬂﬁn

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 - - - - - -

BD NS - - - - -

CEC 0.794" NS - - - -

total N 0.530" NS 0.525" - - -

pH NS NS NS NS - -

sand -0.723" 02300  -0.867  -0.454" 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.

AnnsAnEANANTutsznd A fusuBwrES uAutuanTRRWsAe 6w Aaoanuiulufu
mmmmmmlmmmﬂLﬂﬁlﬂuﬂa‘:qmﬂ Banadlulnsauriomsluiu ANUNTENAU 8YNANIIEY AYNTA
noeuil wazaynIARUMNEY daannsdiaszinaneanan wardiasvisaulsbasvidnganniadunsls
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 =14.87-842X +0.99X-0.22X  Eq.2 0.748
] soil organic
CA pH, sand, silt, Y =1.00 + 0.838X —0.149X Eq. 3 0.491
carbons 2 !
YB clay Y = 8.405 + 0.454X - 0.87X_ Eq.4  0.443
All land uses Y=6.40 + 0.77X ~ 0.06X_—0.20X Eq. 5 0.685

Y = soil organic carbons, X1 = bulk density; BD (g/cm3), X2 = CEC (cmol/kg), X3 = total nitrogen; N (g/kg), X4 = pH,
X5 =sand (%), X6 = silt (%), X7 = clay (%)

7N Table 3 Wudn Huins s lemAunannanemsusiaslssnniitiadefiiansnasesunns
ANSLUBUYRTILALTLANANIA LAzl AnsrAna luntsdadula (R?) Aunndnetu Wuiildsslemimnenis
INHAMIUANLY TaNTFAY 3 LlsennefimavEwaseiunanfeu lun Aranugmnsolunnsuaniasy
dszquan ayniAnae uarayn ARt ade wanifilavanasiensazaumiueuluiu 68.5% (R*=0.685)
’Luﬁuﬁﬂqﬂﬁﬂﬂ (SU) RaniiFnu 1 Usznnsnisiansnasienfueulua Ae Tlmsiauieunluiu Inafianana
santsazanNAsuenluAY 39.1 % (R*=0.391) TuiuTngn (PF) TlantiAfu 3 Usznnsfidlananaseisunn
Paanuanfuanluiu Wun arumuiuiuaessi mmmmmidumm@ﬂLﬂ?ﬂlﬂuﬂixﬁgmﬂ WATEUNIARY
Wil autTRRwaN T ENaRa NN Tz an A e lUR 74.8% (R*=0.784) ’Lu’ﬁuﬁﬂ@nﬁuzﬁﬁﬂwﬁq asTs
A2 eznnsfidavnasietfunnaliunoen fueuluiu s mmmmaﬂuﬂmmﬂLﬂ?{ﬂuﬂizﬂuqﬂ WAZAYNIA
Auwmilen Tnadaninasanisazauanfuanlumy 49.1% (R?=0.491) LL@KIuﬁu‘ﬁﬂ@ﬂﬁuLmq FandRsu 2
Uszms Mun Tulasiauievanluin wazeauNIANIY HananasentsazanAIsuaulufu 44.3% annis
3mm:ﬁmmmn@a%mmwudmuﬁﬁﬁuﬁhﬂ fnansnedneieanfuewlupuldluss i douivaed
%w%wammﬂﬁ@ﬁﬂﬁluj msﬂﬁaﬁ‘lwmmmwm‘lﬁmmmzmﬂawmwﬁ@Lﬂlmamammammwm@wmm
Iawinnsden insuuazgoydeanfueuluiu etnalsfaunisldtean nsasnnslonsan seudnssvilsl
Tawsauluulaaneaaniiidaidosfinarsuenauridlusuld (Ogle ef al., 2005)
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