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Total Carbon Contents and Soil Properties in Nong Bo Reservoir, Maha Sarakham Province
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Abstract

The research aimed to study was to total carbon contents and soil properties in Nong Bo reservoir,
Maha Sarakham province. Soil samples were collected at three different depths (0-25 cm, 25-50 cm and
50-100 cm) by disturbed and non-disturbed method, total 30 plots. Results found that the mean soil total
carbon in subsoil > medium soil > topsoil layer (4.74+3.22x10™ > 1.59+0.97x10™ > 8.40+5.70x10” t/ha)
respectively. In addition, these three layers with the soil reaction ranged from 4.32-8.72, soil electrical
conductivity 0.78-11.90 dS/m, soil maisture 5.32-114.74 % by weight, bulk density 0.92-2.65 g/cm® and
soil texture found that the mostly was sandy loam. Moreover, there was significantly relationship (p<0.05)
between total carbons contents and pH (0-100 cm) with correlation coefficient (r) were 0.212. There was
significantly relationship (p<0.01) between total carbon contents and bulk density, clay, sand, silt
(0-100 cm.) with correlation coefficient (r) were 0.312, 0.710, -0.659 and 0.362 respectively. In addition,
there was significant linear relationship between total carbon contents and soil properties at three different
depths (0-25 cm, 25-50 cm and 50-100 cm) with coefficient of determination (R”) were 0.823, 0.665 and
0.935 respectively.

Keywords: carbon storage, total carbon, saline soil, Nong Bo reservoir, Maha Sarakham province
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1/92110 160-200 AT (ANIN9NUNEATENDLITE, 2555) WAAWNAN T WLTLAWLAN
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nsdimauaziivet 9Anlugan LA auaNn 30 uilas NsTduAluEn 0-25, 25-50
WAY 50-100 FIUALNAT (AINUANLNNT NN iU BN NAUTNANTUaLaeY NaTlduasniAng (2544)

Tuurazudasnisiiusaed1aAuuLLsLNIulATNa5e (disturbed) A28dI14ANZAY (soil auger) A3
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3 Vg antiurndaesneu i usetnnan (composite sample) T OVSSERT IS 11t VYT RF: PPNTRR
Uity LazIaUAIERTUNTIUNA 2.0 Haduns wasifudad1slunausTlaieldlunnnmsianTAny
sia
3. NMSAATERANLAAUNIINENINULAELANLNNUSEAS

A siaNTEn1anianan Eun annuduludu (soil moisture) 288 Gravimetric with oven
drying (Gardner, 1965) AMNULNLLUIINTA9AY (bulk density) #8138 Core method (Blake and Hartge,
1986) Hedu (soil texture) #2eRT hydrometer (soil survey staff, 1996) antTenaadl Tawn Annisun N
Ime/lf Electrical conductivity meter TuSATELAuAe 1:5 (Jackson, 1967) mﬂgmmmu (soil reaction)
Imerld pH meter uSRIduRALsaT 1:1 (Soil survey staff, 1996) A fueuamanluay (total carbon
contents) Fineia Dry combustion (USDA, 1996)
4. maaAszimnlSanamsuaulufunaune

Frunnm e fuewiannluin Tnsanansasianddannaunisdaselyli (Batjes, 1996)

Carbon contents (gC m”) = bulk density (gsoil m®) x soil carbon content (gC gsoil”") x depth (m)
5. NMSAATITHLRYAN AT

W Reifeus Funuansauianua i (Total carbon) lusiazszaumnuaningldnisimszif
one way-ANOVA #1838 DMRT (Duncan’s Multiple Range Test) WazalAsgiAnudNiusserdnaTunm
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(p=0.05)
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1.44x10 0.99x10 uaz 0.63x10* Fusiewanmn mudsy WeuSauiiauFunnnisazauenfueulumu
Wnudrafuivuesie éflmemﬁ@ﬁuﬁuﬁﬁluj vulanwudrenafutimieseihBunninsazananiuen
TudusNn Lﬁ@q@ﬁﬂﬁuﬁﬁﬁHWiﬁnwwﬁ%@ﬁ@ﬁiuﬁumm%’@uﬁﬂﬁﬁmmmiﬂ'@ﬂmmwmﬁuﬂﬂm‘fumqq
(aAdnR, 2543) z\iqmiﬁlﬁmmmﬁylﬁﬂmeﬂ@mﬂ@'@ﬂm§uaumnauﬂﬁu@:°%u‘1_|ﬁﬂ’m’1ﬂié’uﬂnﬂdﬁﬁuﬁﬁluj



(50"0>d) seoualayip JuedIUBIS ©12DIPUI UWN[OD BWES 8U} UIUIM (4 pUE B) SIs}a] JUBIalIp 8y |

%

B66°EFEC L
8LEFLLLL

8L CFIV L

e VG 6F98°LL 2 G9°9F26°01
.91°9%22°8/

L FLY6.

q-0LXCTEFVLY 2G9°C6C ) 2 bGCC-98° L .2L8¢cEY 4067L1-82°0 001-0S9

(%)

HIS

o, 0LX.6'0%765} .00C-G6'0  ./687-G6'G  .€98-8V'F  .088-8.0 05-G2
.. 0LX0L'GF0V'8 ,91°C-260 ¥/ ¥ll-2€'S .90897r9 .8.0L2S5¢C GZ-0
((wo/B)  (ublem Ag %) (w/sp) (wo)

Hd
Aisusp xing alnisio 803 udeq

uoQJed |e1o |

AMTANTNBATNTEIBNLNAN

‘9ouIn0Id Weyseles eye| ‘JIoAIasal 0g BUoN ul 8ousialip Jo sanledoud |10S g 8|gel

weo| Apuesg
weo| Apuesg

weo| Apues

aInxa |

LOLXCT EFr . ¥ G9Z-62°1 1G€2-98°,L 2,82V 06LL-8.°0 00L-0S
,O0LX/6076G'| 0072660 /6'87-G6'S  €988Y'F 0888.0  09-GC
LOLX0L'SF0v'8 912260 v, ¥LL-2e'S 90'8-9¥'9 8.0L-2¢5C G20
(eyn) (;wo/B) (ubBiem Aq %) (w/sp) (wo)

S1U81U0D Hd
Ajisusp xing 8INISIoN 803 ydeq

uogJeo [ejo|

140

"9ouIN0Id WeyMeIeS eUBIA ‘JIoAlesal og BUop ul saiadoud [10S pue JuUSjuU0D UoQIeD |80} 8y | o|qel



NNIANTINHATNIZABNLNAN 141

27
1.4E-37

1.2E-37

1.0E-37]

8.0E-47

5.0E-47

4.0E-4-1 ‘[
2.0E-47 J_
= X

0.0E0™]

Total carbon contents (t/ha)

I I T
0-25 cm 25-50 cm 50-100 cm

Depths
Figure 1 Comparison total carbon contents of Nong Bo reservoir in the 0-25 cm 25-50 cm and 50-100 cm

depths.

2. \iapu

Auluiuiignaiuimneste sanevsile fiszdinanudn 0-25 wuRAT UsznaumieeynIAmy
Witien aynnAnNeLazeynIansauiNiasay 9.13+4.90 79.4147.11 ey 11.4643.78 AINAAL fisefunanu
an 25-50 wuRmg dszneussuayniaRuiien aynianIeuazayniAnsguilsiaas 9.51+3.91
78.726.16 uaz 11.77+3.18 ANSIAU LAZAILALALAN 50-100 WuURAT Usznaudaeaunipiumilen
auNANILATaUNIANI Ul FReAY 10.92+6.65 77.86+9.54 Ua¥ 11.23¢3.99 AMNATAU (Table 1) e
WEHLTRLANNLANFNTaNAYN AR WY NeuaET TN UAa AN WL AR LTRIN
mnmmxmmLLﬂqﬁqmu%ummﬁﬂ’lﬂﬁm'mLLmnﬁmﬁuﬂﬂwﬁﬁm‘hﬁzymmﬁﬁ (p<0.05) (Table 2)
3. SEAUANMNLANTBIAY

srAuANIANTsATuaNTRN1AT IR %ﬁmt&imﬁuﬁ%ﬁizﬁumfmwﬁuﬁl,l,mnﬁifmﬁu%uﬂg
ﬁuﬂ?mmmmmﬁfaﬁmmm@:mmfghﬁﬂﬁ (ANAT, 2539) ezl AnEN T A UANIA NI AL luA TS
mmsﬁmmmmu%mmmm%maﬁuw%g@Lm?ﬂﬂﬁﬂauﬁﬁmmwLﬁumnmﬁ 2 TR UARINAT 7| 25 B9AN
waiFaaiiednfufudy (United States Soil Salinity Laboratory Staff, 1954) S4annnnsfnunszsfuanmLix
esnuluitufienafutivuacie stneusile nudAuiiszaueea@n 0-25 imuRums HANANIANEEIZNIN
2.52-10.78 WWTTHNUADNAT (AUANANTRL-AULANIA) fiaLfUANNAN 25-50 [UAWAS HArAnnLANeY
3511919 0.78-8.80 AT TIUARIAT (FUlIAN-AUANSR) WaLTis@UANNEN 50-100 LIURMAT FANAINNLAY
Bg91319 0.78-11.90 W@diuusiamng (AuldiAN-AulAnds) (Table 1) o RauFaumnuLanFneTdng
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S AUIAN AL AUTIENFUANLAN WL 9L F LA NIRIRUTITZALIAINLAN 0-25 LAY 25-50 LTUFILLAT
fIANNUAN AU LT UIAN LA LTI A LTS A UAMLAN 50-100 ruRmATad 9T a1 AN 19alA (p<0.05)
(Table 2)
4. AlPnsenaadnu

miﬁm:mmﬂﬁﬁ?mmmaﬂuﬁuﬁﬁwLﬁu“ﬁwumﬂﬂ aneusiie MinusidnpUisenaesmumx
@:ﬁ@ﬂﬁﬁﬁmaﬂgﬁﬁmmLﬁymﬁuumﬁmmmmﬁmqawﬂm mm’msﬁmmﬁmﬂﬁﬁﬁmm (2554) NUINANAN
unse-snsesin fszFuaau@n 0-25 wuRiuns HAANITUNTA-ANTBIAURE TYNT19 6.46-8.06
(nNgpLanilas- ﬁmﬂmﬂmq) fissAUANAN 25-50 IEUAWAS TAAaTlunge- FN9TBIAUBETENINN 4.48-8.63
(NTARP-ANSUR) UATRIZALANNAN 50-100 LTURMAST HA1AA1ALTIUNTA- ANNTBIANBE TEUING 4.32-8.72
(NTARANIN- m\um) (Table 1) LmL‘Ll?‘ﬂummummmem\wmmqmﬂgmmmmmummmummm WL
mﬂgmﬂwmmummmumwmnhummLLmnmmu@mﬂuuﬂmﬂmmmnm (p<0.05)(Table 2)
5. Annduluiu

AL uAwluLTE ALt iuesia s1neusiie naldR3 Gravimetric with oven drying
(Gardner, 1965) HANTAN WL TIEEAUIAIAEN 0-25 1R ms T BanasnnuTulufsasias 5.32-114.74
Tnerinuiin fiezfuAnIuan 25-50 luREing HLRnARTw RS ataL 5.95-48.97 Ineinutn wasiisyil
ANNAN 50-100 WURMAT TiuANNTu AL Az 7.86-23.51 Taeninutin (Table 1) ol Baufiay
ANLUANFNITE MR LRI LA AN NIRRT R ag A NAN IR As AN NG
funnfiladnAtymeaa (p<0.05)(Table 2)
6. AMNURUILUUTINTDIAY

ANLLALLTN TR e LY aste SaunetisTie TreldRE Core method (Blake and
Hartge, 1986) HANNIANENNLANAILAUAMNAN 0-25 LIURINAT AATLIILIMIINALTA TN 0.92-2.16
NINFARYNLNANITURINAT TsFUAR AN 25-50 IUAWAT PAILMUIRILIIALR AL 0.95-2.00 nFuse
ANUANLTURALNAT UATATEALARAAN 50100 (UR AT AUV WAL 1.20-2.65 nFusie
Qﬂmﬂﬁmuﬁmmimauﬂ%ﬂ 3 %mﬂuaui'quﬂumm (Table 1) L BTN LAAANIEMIN gAML
LU AU IEN LT UAINAD NUTIANLN LI TR WA N LA AN TR AN A s ueging
AfadnAtynneana (p<0.05)(Table 2) HaganAReITINIINEIUTRY AANE, (2543) WU FURT ALY
LLliuQQZﬁ"JuSLMQJWUIuLﬁ'aauﬁ duAusau Ausulunaeuazaunse
7. AmNANRUSsznIS i fuauanualuduiua A

TunsfinEnAnaduiusITi B e fueaNe AU DE T AR L uRe L e se
sninavstie Tnel93an19aa5 Pearson’s correlation HaNA3ANEAAN Table 3 wLdn1BanauAtFawRvLe Y
AudANANALUS I UANTRENLINAS ANUNTTEN299RY ANILILILIINIEIAY aUNIANINEAWMTHELAT
aynAnauilvat eldedAyn1eaa (p<0.05 uar p<0.01) FaflAnuaenadesiuniem e uEun
AuvdAnSUaUAN particle size classes TBWATE WaTVANA (2554) uaz Ruehimann and Kdrschens (2009)
AuntifeRuazBunasitiunmanfueuuiadaniueugs sesaunAeRURRIBeRuunauazATiTile Ay
vgLAsi BB WET A FUe U LA LA u@nmn‘ﬁﬁx‘m@mﬁmﬁumimmmmm Siqueira Neto et al. (2010)
wudreynieaumdsaiAnanwlunissranuwazinmanfueuluaulduinndteynianaa Apaauduiugiy
anTiREIaLAR auN1ANIEataRTiAATynealia (p<0.01)
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Table 3 Pearson’s correlation coefficient (r) between total carbon contents and soil properties (0-100 cm).

Total carbon Moisture Bulk

ECe Clay Sand Silt
Soil properties contents pH (% By density
(dS/m) X (%) (%) (%)
(t/ha) weight) (g/cm”)
Total carbon contents (t/ha) 1 - - - - - - -
ECe (dS/m) NS 1 - - - - - -
pH 212 -322" 1 - - - - -
Moisture (% by weight) NS NS NS 1 - - - -
Bulk density (g/cm?) 3127 NS NS -593" 1 - - -
Clay (%) 710° NS 300" NS NS 1 - -
Sand (%) -659" NS =257 NS NS -.908" 1 -
Silt (%) 362" NS NS NS NS 4697 -795" 1

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

10 Table 4 WudrTuRehafL Kviastie sneLstie Sadasmanan iladefiananaseFuno
m‘mmmmfmuﬁwumhﬁuﬁLme;i’mﬁuTmﬂﬁmﬁuﬂixawé(ﬁ) AumnsreiulussANsAN LAY
Fanupnid SaanFnu 3 dssnnsniananaser Bunininnsasanar fenlunn I8 aanusun utsn e i
DUNARBANLIUATOLNIANIE e aaniRATiaEnaesinmnsazananfueuluauduLmy 1 dsznns
Fun ewnipdumiles TnedlaveraseiSunninsazasan fuewimmalufn 82,3 % (R® = 0.823) Autunan
faniTRaw 2 Usznns HifavsnaretSanmnisasanpnsseviosnlualdun ayunaiumilouazaasmn
LUUTINTRIAU Tmﬂﬁ@w“ﬁm&i@ﬁ?‘mmmmmmﬁuauﬁwmhﬁu 66.5 % (R* = 0.665) au%m'wﬁmuﬁﬁ
Fu 3 Usznng AenswaseUBRAMINsaTaaAnFue L wita iR 1Hu BYNMANINE BYNIARUMTEED AN
ML AULAY S A AL T8 InetanEraseB i sasan A e s Ay 935 %
(R* = 0.935 ) u@ﬂmnﬁﬁ\iwudﬁﬂ@@”ﬁmsgmumm’]nmiﬁmLsmzl,mzmﬂzﬁ’]wﬁﬁﬁuﬁmN@Tmﬂmqm‘@
ﬂ?mmmmmum?’muﬁwmhﬁu (Matson et al., 1997)

Table 4 Relationship between total carbon contents and soil properties.

Depth Variables
Equation R2
(cm) Independent  Dependent
0-25 ECe, pH, Y =-0.00001 + 0.00001X_ Eq. 1 0.823
Total Y = -0.00020 + 0.00002X_+
25-50 Moist, BD, s Eq.2 0.665
0.00010X
Carbon 4
Clay, Sand contents Y =0.00110 - 0.00001X_+ 0.00024X
50-100 . 6 4 Eq.3 0.935
and Silt +0.00002X_

Y = Total Carbon contents (t/ha), X = ECe (dS/m), X, =pH, X_ = Moisture (% by weight) X, =BD (g/cm3),
X5 = Clay (%), X6 = Sand (%) and X7 = silt (%)
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UBNANNIANHIANNENAUF T UINUTN A FUBUTIMNA TUAUAUANTRAWLAY N13ANE AT
A9 leanauFaumaudinnaansuawiaria luauluNuRauAULnYuesta a1nausiie A9 AN a17ANN
o A da & A | | ¥ Ao & A Ay ve
ﬂuwuwmummuj (Table 5) L1 URIINHNNIATANLBLNAD (Pan et al., 2013) WuNNlFSUNANILNLUAIN
mzm (Islam etal, 2014) mammﬁ?ﬁumﬂuﬂ?mmmw@unuwumuj wumﬂ?mmmamumwmslumu‘l,u
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Table 5 Comparison total carbon contents of Nong Bo reservoir with other saline areas.

Depth Carbon content Clay Sand Silt
Country Area Reference
(cm) (tha) (%) (%) (%)
Chaina Grassland Salinization
Lightly 30 47.00 0.40 14.20 85.40  Pan et al., (2013)
Moderately 30 32.40 0.40 26.20 73.40 Panetal., (2013)
Heavily 30 17.30 0.00 29.20 70.80  Panetal., (2013)
Severely 30 13.10 0.00 33.30 66.70  Panet al., (2013)
Thailand ~ Ban Nong Suang 60 4.71 12.00 76.60 11.40  Islam et al., (2014)
Thailand ~ Nong Bo reservoir 0-25 8.40x10-5 9.13 79.41 11.46  This study
25-50 1.59x10-4 9.51 78.72 11.77 - This study
50-100 4.54x10-4 10.92 77.86 11.23  This study
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