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ABSTRACT

Labile carbon fraction of soil organic carbon (SOC) as Permanganate Oxidizable
Carbon (POC) may provide an sensitive indication of soil quality in respond to management
practices. In this study investigates the relationships between POC and SOC from various
land use types that included agricultural soils and non-agricultural soils. Experiment 1,
which was a study of the various factors that affected POC, was conducted by using Sansai
series soil from both cultivated and non-cultivated areas. Results showed that (1)
wavelength of 525 nm was most suitable in measuring the absorbance capacity of KMnO,;
(2) POC was found to increase when KMnO, solution was increased; (3) the KMnO,
solution, which had alkaline properties, had POC status much higher than using an acidic
solution; (4) when time was increased to shake KMnO, with soil, POC also increased; and
(5) POC increased when weight of soil sample decreased. The results was shown
significantly closed between POC and SOC. Therefore, the POC could be an intensive
indicator for soil quality changes and soil managements.
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Table1. The methodology of POC.

¥

POC Method Soil mass KMnO, Wavelength Shaking POC
(9 (M) (nm) (min) (9/kg)
Blair et al. (1995) 15mg C 0.333 565 60 1.02-3.99
(Murage et al., 2000) 15mgC B335 565 1440 14.84-19.59
Weil et al.( 2003)(lab) 5 0.02 550 2 0.43-0.49
(field-kit) 5 0.02 550 2 0.38-0.45
Whitbread et al. (2003) 15mg C 0.333 565 60 0.44-5.3
Lucas (2004) 2.5 0.02 550 2 0.37-0.57
Tirol-padre and Ladha
(2004) 0.025 0.033 565 360 3.90-5.10
Gruver (2004) 0.25-5 0.02 550 2-18 0.06-1.24
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Figure1. Effect of concentration of KMnO, on POC content. (Modified from: Weil et al.,

2003)

szEAT lUN1sYINUN5En (Shaking time)
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fnel (Gruver, 2004) A1NNTANEY KMNO, ﬂ@ﬂ%vl,msﬁmiﬂ@zn@umfmu'ﬁ'u’%qw'ﬁf LA 2
unfiite 24 dalug nudnilenansdufinguy POC azifintumnldaauazag/i¥dnaand

winnzan N1 e ATNINN9T 6 2184 (Tirol-Padre and Ladha, 2004)
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Figure2. Effect of soil weight on POC concentration. (Modified from Gruver (2004))
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Figure3. The relationship between POC and TOC from paddy soils.

(From: Tirol-Padre and Ladha, 2004)
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Table 2. Sites of soil samples for this study.

Soil sample Location

Agricultural soil Research station of Agronomy Department , Maejo University
Chiangmai, Thailand.

Non-agricultural soil Conservation forest at Aumphur Sansai ,Chiangmai, Thailand.
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3.t ldwginAansisy 200 saumawI 1 dqlue (engqslilann)
4. v lUfumReanznauAaNE 5000 22UAAKNT 10 LT
5. AARNIATATYAN 1 BN, ANHANIAzaE 0.2 Na. UFufsunmssaaiinilsnaann
o o I A ¥ dl dl
Toaaw 10 wa. UrlidpAnNIsgANALLAIAILLATES spectrophotometer 1AYHEINY
4
AR 565 W1 TUINAS

6. 1UANITIRANAULAITN IFMNAATIZILEIAL POC Aeanng

POC (g/kg) = M - (a + b x abs) x 9000 x 0.02 / UMHinAW (NFN)  (Weil et al., 2003)

b
)
<
|

= (Morality) Ao NdiNduTas KMnO,

a = intercept ﬂﬁ"]V\lZﬁ’]ﬁ‘@ﬁ@’WN’]ﬁ]ﬁ‘ﬁ’]u
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b = slope NINATATAENINIFIU
abs = atomic absorption
9000 = umwin C (nFw)ngnariasae 1uaa s KMnO,

0.02 =110 ABENIKMNO, (AM9)

WHNEWR: AN a waz b MfanansazataxnsgiuaNidudy 0.000, 0.01, 0.02, 0.03, 0.033

waz 0.04 luaans

N5ILASIZRAUNSEAS LAY (Soil organic carbon, SOC)

Bunaausifanfieautanundiased Inaniseandladaunidan fuaudas
Tnunaienlalnsmm wdaniBunnn Bunalnunadaslalasuniivaelaglnsmandoundudosmas
Satamn HEIANNTURR N ALYETAn SeuTanun Ry Taafadiiaieant ledauyiaden ey

8 77% (Walkley and Black, 1934)

aa o | o 8 =3 oA an o I dgl
AINTBNIRTFIUAINAINIANEID9ENTRG197] 28478 POC Adrialiil
1. NNIANHI A INENIARUTIIMNNZANFABNITTAAINITAANABUAITBT KMNO,
a ) dl dl % d‘ .
WATIEAlnen1sind1savae KMnO, Tldunuminaiua1aafuiiuiizanfagLAsas scanning
d‘l 7N dl v v o % o 1 a dl = v U
spectrophotometer e lAAAMNIzaNud2 1N naaasiufqae1anuimsa Ny Tneld
A A o = PR A o« v o A = - o
ANNENIAAUNAUNU AT UNTNINUAN 1 LAZIANTINNUAINALALNAN 2 NINtuus Lazsinlil
AA1zrdFunn POC malil
2. naAnEIANIduduaeIanTazae KMnO, san1saand ladafua
ApseilaenIsTaNANTazaIY KMnO, Aidlaauidudumingu 0.01, 0.02, 0.033, 0.05, 0.07,
0.1,0.2 uaz 0.333 Twaan$ uaztnliAiaszsindsunn POC saldl
3. ngAnEIAMTuNTARIe (pH) 2998198878 KMNO, slansaandlad
=

ASUAY ATIETlAENINATENANTAZAY KMNO, AidipH WU Blank, 5, 6, 7.2 LAY 8 LAY

Pl zsinisunns POC salil
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4. nagAnmrzazinaagrluniseant lada1fuan AT ziilaanigld
svaznanlun1seand ladasuauwingu 1, 2, 5, 10, 30, 60, 180, 360 WAL 720 U uazwnldl
AA1zrdFunn POC maldl

= = ! , \ & = ~

5. NIIANHITEUIANTUMNIZANFANNTE 1 uAINITRANALLA A AN T
FLULIAYINGL 0, 10, 30, 60 WAY 120 W17 wazunl3asziiuntsunns POC saldl

6. NsANEINTANLAATENAAE I (CaCl,) 0.1 TuaanFluansazaie KMnO,
INANALNLNIITTUIRENAZNAY LAZNINNTTa LN SN0l POC NAATILiile

= = K, = = o o ' e

7. N1ANELTHNFAN2EN9AUAALTNI POC  ALAT Liilpadasinatinemu
Winu 0.5, 1, 1.5 uay 2 n5d waztnlidmszvinnidsunn PoC salil

8. NITANEIIUNATBIFIDENNAUARLSUNL POC  Apmzilpe ldsaasinamwi

FRUHNUAZUNTITAUALAUNA 0.5, 1.0 uay 2.0 1y, uaztirlifmsssivifsunn PoC salil

aUnsaluazasasdaildlunisnaand

d‘ A =3 o 1 a
1. ATANNAINLUAIDLINAL

2. esnsfielunisunuazsaufnasned

3. Lﬂ'??lml,lf’ﬁluﬁmﬂﬁﬁﬁm@

4. resalnineninfimes (SR NRTL/C {1 G20)

5. Lﬂ?:fa\mLLﬂuﬁﬂﬁLﬂﬂTmﬁWTmﬁLﬁlﬂ§(HitaChi 714 U-2001)

6. Lsae (Gerhardt 11 LS5)

7. Lﬂ?'?'faﬁmmﬁmﬂumm-ﬁm (Metrohm Herisav)

8. wiasdanailen 4 Aumn (Sartorius 714 B 200 S)

9. Lﬂ%\iﬁumémmn@u (SORVALL @'u GLC - 2P)
a1ssARNIglun1snaand

1. Potassium permanganate (KMnO,) (MERCK)
Calcium chloride (CaCl,) (MERCK)
Hydrochloric acid (HCI) (MERCK)

A w0

Sodium hydroxide (NaOH) (MERCK)
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N153ATIEUTDYA

o o

MANANAUSTEnd1e POC wazdunddafusulunulneduilse@nianduduiusg
(correlation coeficient /)  AVGUANAUS (Correlation) WATANNIINADBE WAZILATIZHAINH
uil91l791 ANOVA TAfiNN32190HUNNTNAAAILLIL Completely Randomized Design (CRD)
SAUI 4 FAnMeane nsuBeuidisuAedsiag Least Significant Difference (LSD) 7

& @

sYAUANNNLTRT 95 Llafifus

AD1UNANEI

1. ﬁmﬂﬁﬁﬁm@ ANAITINTNENNTAULAZAILIAA AN ARLENARNTINNITLN AT
a o Y o o = 1
PPNINENALWNIA 99N ALTEI b
2. ﬁ@qﬂﬁﬁﬁmi ANAYTILAR ALZANNANARS WrInedaudls  dandn

Teralyiad

NANITANHILAZIRITDE

1.meAnw 1Al ] NAUAFAAN19ATIZY POC 1Wald3tAs 12l ugmMW
wasijiianig
o oA = o = on = -
nmasestidngszassieAniladtveshuiarAniantRvesinunameNile fung
' v a A o s o 1 a ' 1 oA @ a A
NuA (KMnO,) slansannauristafuanlusaatinmusig q nausnquaneenidununeiiu
nsinemsuas lluiinisaneng amanuenanen luAuiiinsinensLas N anems
F S O N N\ B . et .
\asanAuiiananeasiulAFuadesine Auanssanaun linian sinemagu naslowson
9/801 1 H 1 a d‘ a 1 1 dy = | a s a a ¢
nsliin 1dile uaznisldansiafl TeNanssNsng] waNHariNafen1IIATI LILEN B WY
- a o i a o = a o = = o X
arsuaulumu InssaetehunAnwpataaudune Tnadnanisfne sl
1. AMNENIAAUUAIN LTINAINITAANAULAIIRY KMNO,
o A o 2 vy =
AINENIARUNAINITNTAAINITAANALLAITES KMNO, lARaAINENIARY

400-700 W TwNmT A9nIN 4
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Figure4. Scanning of maximum of wavelength of KMnO, solution.

= A g ve & Y
AINNITANHIAINE1IARUA LTI R AINIIAANALUAITDIATAEAIY KMNO, THunAu
£19AAY 500, 525, 550 LAY 565 W1 INATIUAUNNINITINHATNLINLTNATL POC NALAT1 Lt le
Winf 1.25, 1.54, 1.46, Uaz 1.17 nsusanlanfumuat il 49uAUN lNIN1snEnIaLAs1 Ll

1313104 POC l@winfiu 2.45, 2.55, 2.53 WAz 2.47 NSuAANIANTNAINAIAL A1nNATLlFeLnei

1 1% 1
a A

M9ARANLANAUTN AT BRI TuANNENAAY 525 wilwuasazAiad POC Idgefign
(p<0.05) s AL AT INATAN NN ABU 525 AT 550 U TINATALATIZAPOC 16g
ﬁzgm (p<0.05) ANNIN 5

ANHANINAREIAZTIUIEI AN ENIAEY 525 W TMMAIAINNTORLATIT
311U POC VLé’zgqﬁzgm%qauﬁﬁmﬁimwmmﬂﬂﬁﬂmiLm:rm?m@mﬂé’mﬁumimmuuﬁmm
HN9AAUTIMNN L AR AZANE KMNO, 71 pH ANy

MNP ATENEMI19 KMnO, r'T‘uﬁﬁu@uiuﬁuﬁmzﬁﬂﬁ@mzﬁmﬁﬁmm
kMno, wWanwliAedandudsuiduansazanslalifid (KMno, 1Tuaanfazeandlad
A1fuaulsd 9,000 FaanFu) %uﬁmmmﬂﬂﬁlwﬂﬁmmm Mn"" 1 Mn"® (Loginow et al.,
1987) 11U

5C",+MnO, +8H" —> 5C" +Mn"" + 4 H,0
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Alivinmsineas

AUN

A
ANNIAAY (11 TUNAT)

O 565
O 550
c W 525

O s00

AuUNvinEas

0.0 0.5 1.0 1.5 2.0 2.5 3.0

POC (g/kg)

Figureb. Effect of wavelength on amount of POC determination.

Note :Error bars show one the standard deviation for the POC and different letters indicate

significant differences in the POC among time of shaking at the p<0.05.

2. ANMNLINTUARIATAZAY KMnO, siailsunm POC

padiduansansazane KMnO, fidnmnlduniaansdinde 0.01, 0.02, 0.033,
0.05, 0.07, 0.1, 0.2 18=0.333 TuaanslagAufivinnisinemsdinseiliunn POC téwiny
0.84, 1.10, 1.42,1.83, 2.14, 2.46, 4 59, lax 5.15 nfusenlaniumna s dauauiliv
nsinemsaATzfiinnn POC 1iwiniu 1.53, 2.22, 2.86, 3.17, 4.11, 4.79, 6.18 LAz 6.78
nsuseATanFuANAE annnsuReufisumnsifvesPunvanfsinensaz i s ER s
wuiramdiduiae ezl POC 18gefign (p<0.05) Turmanadiudu 0.333Tuaas danam 6

annuani1Inasadaziinladiaaudndy KMno, WintulTunm POC 7
Ainmeflfazifisdunaludaereluauiivinmainemsuazhivininnems Taakvno, Aflans
dindiuga o amnsndiaszsidn POC Tduannan KMnO, fiflannuidadutesnds esann
iwm@ﬂumiﬁﬁﬂﬁﬁ?mﬁwhﬁu (60 W#) KMNO, ﬁﬁmmﬁu%’uzgﬂ avilusanand lnd
Afuauliganda Tae Weil et al. (2003) na41 KMnO, 1 Taanfazeand ladarfuauls 9,000

{aandn wazdanudndnsraznanlunieindjizend 60 uiNssndne KMnO, uazASuautiy
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fiyldanysallag Tirol-Padre and Ladha (2004) $18971431 KMnO, 0.033 Tuaanfazaand lad
'8 a = rdl a = . . ¥ c @
ﬁﬁiﬂ@ulu@ﬂi@uW?EWU?QWﬁ (carbon in pure organic compounds) & 2-45 Wafidusilu 1
daluawintdu Aaiun133iAsnzy POC Aszdumanudindy 0.01-0.333 Tuaanfluszaziaan 1
dolusasdvag ldlddn anudivdulamunzasngaiiasaniladamissinusz ez nan g unnsyin

o o a

Uffseniandn Aslssavidaanaznaasall  dedunmandsznisuisne douwdeauu

ANy oA X A Y o X = Y o el
nmsguaziiaiinTuienNdnduees KMnO, Winau Turnsiaandudu 0.02 Tuaansd
AU FIUTRETIgR AU KMNO, Andnd 0.02 Asiavumnnzaniaztimg

AA31E9A1 POC NNW4A

Livinmsineas

fud

O 0333
=P
0o
W 007
O o005
O 0033
Mooz
O oot

KMnO, (Tuam3)

v

A duve

fuminnneas

POC (g/kg)

Figure6. Effect of concentration on amount of POC.

Note : Error bars show one the standard deviation for the POC and different letters indicate

significant differences in the POC among time of shaking at the p<0.05.

3. pH 2129#158za18 KMnO, sial/sunas POC
nsANHaIazats KMnO, N5y pH wazlfu pH winfu 5,6, 7.2 uaz 8
AaUINN POC WU ALATNNN TN BRI ATIZiLTN 0 POC winfiu 1.16, 1.08, 1.06, 1.09 Uaz

1.15 AFUARAIANTUANANAU dNuAuN linINI 2N EATINA AT 2F 30104 POC Winfiu 2.46,
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2.33,2.26, 2.45 LAz 2.37 nfuAanlanfumINan sy annniai3auiaun @i neeaaunng
NMFNEATNLIN PH FINN ] 28981782818 KMNO, liflearan1331msef POC (p>0.05) Tuanie
Aunlivinnisinems pH Alluane(@sazanalldfy pH wazarsazateflsy pH windu 7.2
hay 8) aralAszitsnnns POC 1é’§qndﬂaﬂiazaﬁﬂﬁﬁaﬂﬁwLflumm (pH Winfiu 5 uay 6)
(p<0.05) AININ 7
(=3 Ya d‘ 1 o i’/ d‘d G| 1
ANEANIINAasAziuld I AR TR N1 9IN AT KMNO, Adan niilusng
aMN30AIIZIAN POC ligendnansazanandaniniilunga Loginow et al., 1987 $1897131
KMnO, ian widus1saziidnannlunisindgisanduazanssinenidszqauauinlug
(large negative values -1.45 V) 289A218A19ANETEM919 M uagMn™ @9annnisvindisen
o o va all | 1 al (=3 2
fuasnilddrevansazansidasuiugnsazarelalifid anuan1snaasaaziiuladn
dl [~ 1 901/ a o = 6 8 v 1 dl (=
an9araeilupn9998Rs Blank dAnan nluniseandladanfuaulagindiaisazaiaiilu
1 o ?:/ = I (% 1 dIQ 9 [l ]
AN ASTUNERENANTAzae KMnO, Tiaa91l5u pH ngnzAn POC Nataseiflel laiiansng

Ay pH Mdlupesiagy

auii lusihmsinuas
B

g .
=
<
=
g
o B s
[="
= O pH72
E
= Opus
&
M pus
O ilsy

2

3

POC (g/kg)

Figure7. Effect of pH of KMnO, solution on amount of POC.

Note: Error bars show one the standard deviation for the POC and different letters indicate

that significant differences in the POC among time of shaking at the p<0.05.
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4. szazranlunisindgnsen

awm@ﬂumiﬁﬁﬂﬁ'ﬁ?m(m@ﬂuﬂW@Lﬁjﬁh)ﬁﬁﬂmiéﬁm@wzmm 1,2,5,10,
30, 60, 180, 360 LA 720 WA WU AURARNsINEAsAATZTIN0L POC &N 0.57,
0.65,0.78,0.83, 1.10, 1.27, 1.74, 2.12 uay 2.52 niusenlaniumuan sy doupuiilin
nsinERsTdAIAsZiEN0 POC T8Ny 0.88, 1.02, 1.14, 1.36, 2.14, 2.40, 3.19, 3.83 Uaz
3.91 nsusenlansumug sy 1iethAr POC Rlduniedaseuninudnpuiivianisineas
Firssisunns POC waasauwndilévinfu 057, 0.32, 0.16, 0.08, 0.04, 0.02, 0.01, 0.01 UAY
0.00 NFuAEATANFUANANTY EruAuTtinnIsIneasiAA 2iBaN0 POC 1edesaun il
Winfiu 0.88, 0.51, 0.23, 0.14, 0.07, 0.04, 0.02, 0.01 1Az 0.01nFuARATANTNANANFL A1NNNT

U UNI9AD AR IAUNNIN TN HATULAL INATNNTINEAT NUIITLETINAT 1 UINAZIATIZT

b

71104 POC 1@a86a1171 1649140 (0<0.05) LATATAARIAINAIALLEBIZEZIIA AN WA LD

U
| '

2821987 180 wINAN POC aziEuilenann 8

AnRanIAansasivldd iz viaan e lugagusn *1 (0-180 117) A1 POC
azfindueenesnEe waeniugnsnnsfisduees POC seunfiazGuasd a1ns1ea 109
Loginow et al. (1987) Na1291994198748N ] KMnO, a¢lilaendladaunadansuaudauilose
AnsulaauuladlEdne (abile carbon) atlsznaulidae arflulasn nsnefily wiluielus
{i’]rﬂ’mﬁhx‘i"]LL@Z@W?ﬂixﬂ’ﬂuéuj@O’]W'}ﬂ wylansanda Alaw Arfuanda ALdAUAUAAIALTA
LazazANAAN Aeantu KMnO, @zﬁﬂﬂﬁ'ﬁ?‘mﬁum’i‘rufausluzﬁ'quﬁmnrfi@ﬂ’mﬂﬁ'wuﬂmzﬁ'qu
Tunjilsznavlddaaaniiv FaTUN193LA Y labile C ANsTAZALAMZiRseZIaaN 60 U Tiaes

NN7RaNT lAdANTUAU
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Auiliinsineas
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a1 lumsg (1)

A0
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Figure8. Effect of time of shaking on amount of POC.

Note : Error bars show one the standard deviation for the POC and different letters

indicate significant differences in the POC among time of shaking at the p<0.05.

5. ANENATBILAIAANITEIUAINITAANRULES

1
=

iHevanszazaanlunisinljisenafuentedediinasiaden 4 ety
, . § £ 2P ¢ y . 4 4
ANUIUAAL 9N M LATILF IULARAZATIANTNALA T ALT NI ALNA TR A UAI TN AR ALARD 1T
a X O o5 a0 =2 o gvy y = o 8§ o
8193z ATW ANNeainfaetea N WiFesin1sulsnisasetaenidumane seuvin inis
1 1 A 2’/ £ o i’/ v o 1 = v o =3 o
anuAINITRANAULATINA RN At tasInn i faaan il Asnanaaslsinnisdnenisanis
A1 POC udnssielfine Anmannulasuulasniiatuianinisauerinisganaunaluas
e TN AN INTLa LA 0- 120 WANLAWA 0, 10, 30, 60 LAY 120 U WUINAUANA
ANFLNEATILATI LT POC AN 1.19, 1.19, 1.19, 1.19 uay 1.20 nfusanlaniy
ANNA AL ZNUAUN ININITINHRT IATLilFuN POC TAwinfu 2.48, 2.48, 2.48, 2.48 uAay
2.49 nSuARNIANTUAINANAL ANNIRTaUIREUNINAD ATRIAURNINITINEATLAL 1NN

AN9NEAT WUITz8ZRa UNTAedNavan el i tasan1s3As 2 POC (p>0.05) A9n1n
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Figure9. Effect of the timing in the light on amount of POC.

Note :Error bars show one the standard deviation for the POC and different letters indicate

significant differences in the POC among time of shaking at the p<0.05.

6.N15LAN CaCl, adlua1sazans KMnO, ivanawnunisiuiineenznay

Weil et al. (2003) na1931n19in CaCl, avliluarsazane KMnO, azvinlf
aunIALIIUA AN IR EAN BTINNANABIAZANAZNAY AITNIgAN CaCl, adlilluansazans

4z L 2
KMnO, iaandunaunisiumigsnznall ann1saneInIsiia Cacl, 0.1 Tuaanflu
& - Cg

angazane KMnO, (luitlumieanznaw) waznisllifa CaCl, luaisazane KMnO, (fluimieg
ATNAW)NLLNAUNNNINTNEAIIATIZE POC Tewinfu 1.30 waz1.28 nfusanlaniuminal sy
doupui ldvinnainemsiiagizd POCHE windu 2.42 uay 2.44 nfusanlanfumiuanau an
naulFaLauNINana wudanstin Cacl, 0.1 Tuaansluansazane KMnO, 0.033Tuaansii

laifinansznun1eadffanisiam e POC alufunninisinemsuaz ldvinnnsinems (p>0.05)
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AININ 10 TeaanARasiuN1IANHITaS Weil et al.,, 2003 Tutlsziiunnsiia CaCl, 0.1Tuaan5

luasazans KMnO, 0.02 Tuaang

lihnsinyas

A
aun

30ea8 KMnO,

AUNNUAYAT

a

B + caci2
O - caci2

0.0 0.5 1.0 1.5 2.0 2.5 3.

POC (g/kg)

Figure10. Effect of the CaCl, on the amount of POC.

Note :Error bars show one the standard deviation for the POC and different letters indicate

significant differences in the POC among time of shaking at the p<0.05.

7. MnA2ENAY
UFnnusnatnemunldlun1sdiasizd POC Husiasintsdanuliuintaau
Y '3 2 8 I % a a o a dld [y 2 ! 1
\ia9ann KMnO, 1 Twaanfaandladarsuauls 9,000 Haaniu Aunida1fuauiiaanditay
aantladlfanysniiaununiafuauninndy ann1sAneEuIMaasdaatinaaundilaan
Wntingng o) lu 0.5, 1.0, 1.5 uaz 2 nFN WudIARATNANATINEATIATIZILFuNM POC T4
Wi 1.27, 1.23, 1.13, waz 1.13 nfusailanfuninardu dauaunldiinisnemnsii
Apnziifinnns POC ldwiniu 2,52, 2,50, 2.32 uay 2.29 niusefilanfumiuaidu annis
= aa | a dAa A o P aw | A e e P | a A
Wrauinaunead AnLAuRNUTN e tsAudaandnazaandladanfusulagendnAun

FunuANFuaUNINNGN (p<0.05) 9 luAUNNINTNER LA INRIN1TINEAT AININ 11



29

ANNANNINAREIATILlAd e N TN i niinae s asnaRudINN s POC
faziinaumnllfatuiiiasain Buiuaifusuresshunuwinteandiazgnasnd 6159
navin ARz flaaegendn TeaanAdasiu Gruver (2004) $1eNIuIN TN Aunaangn
azaand ladan fuanligandrminaununnnda uazandelfiaua factor Naziinlilgnudinfu
A1 POC 7N3A1¥lAaNnuNunilnaunf19is 1Wedannliuiae POC fAsnanuilanaasld

o aaa =1 o a dl ¥ o a o i’/
szazinanlunsinljiseiuiladuanisznisfiavsiesinandsenatlunisfiansnn dariunis
- . J oes¥ ooa A A . Yo a s
WA POC AnsfiazlduiminAunasi uazliatsiaznlaausunnsinminaudes s wiadn
iunazilasuatsiazdnenluGesaesszeznannldunismdjizenacug iuie il
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Figure11. Effect of the weight of soil sample on amount POC.

Note :Error bars show one the standard deviation for the POC and different letters indicate

significant differences in the POC among time of shaking at the p<0.05.

8. UUIATBIBYNIARIRLNAY
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nsuafaeteAuludnd1Ansan1s3ias sl POC uarn1sainszinnianiis
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pruantTRnadufecldfaetatanndt 1 nfu ErSunnetneiuannnd 1 nfuazld
faateRuRinun < 2 W, ANNN1TANENITUN ATBIBUNI AR B NARLALN <0.5, <1.0 uaL
<2.0 3. TWAUTTN AT EAINLAN TR0 POC Wind 1.14, 1.17 uay 1.18 niusanlaniy
PNANEL BIURUT N3N BRI AT BN POC TdwinL 2.32,2.31 uay 2.31 nfusia
Alansumussy aannsueufisunesinesduivnnisineasuas laiinnsinems wign

mmmwmmmrﬁTfmﬂ'Nﬁuﬁiﬁqﬁuiniﬁm@ﬁi@ﬂﬁﬁLmﬁ:ﬁiﬁmm POC (p>0.05) AN 12
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Figure12. Effect of size aggregates of soil sample on amount of POC.

Note :Error bars show one the standard deviation for the POC and different letters indicate
significant differences in the POC among time of shaking at the p<0.05.
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Figure 13. The relationship between POC
and SOC in soils. (A) and (B) from various
land use types of Northern Thailand (C) from
same 11 soil groups with agricultural practices
(Agricultural Soil) and without agricultural

practices (Non —agricultural soil).
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Figure 14. The relationships between POC and SOC in soils from various land use types

,and shown by correlation ( r ) of Afforestation (A), Fallow Area (B), Teak Plantation (C),

Fruit Plantation (D), Field Crop(E), and Secondary Forest (F).
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