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Effect of water management and soil on permanganate oxidizable
carbon and total organic carbon in paddy soil
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ABSTRACT: Rice is a staple food of the world population (60%). Two to three times more water is needed to
grow rice than other cereals. A water saving management form has an effect on properties of the soil. Besides,water
management in forms of day-wet switching and stagnant water also have an effect on organic matters in soil. Thus,
the objective of this study were to explore: 1)The form of water management; 2) The effect of soil type on growth
performance of kdml 105; 3) variety relationship between soil organic carbon(SOC)and Permanganate oxidizable
carbon(POC) under various forms of water management and soil type under a rice growing system. In this study
three replications of factorial in RCBD were used together with two factors. Factor one included tree Soil types:
Hangdong(Hd), Nampong(Np) and Sanpaya(Sa). Factor two included three levels of humidity; wet-dry switching
had a level of humidity at 0.3 bar (AWD 0.3); wet-dry switching having a levels of water saturated soil (AWDsat);
and waterlogging above the soil at 5 cm. (WL). Findings showed that Hd had the best SOC dry weight, height and
tiller off but Sa had the best POC amount. Regarding the AWD at water management form, it had the best amount
of SOC, POC dry weight and tiller off but WL had the best height. The AWDsat water management form together
with Hd was found to have the best SOC amount and dry weight but WL had the best height tiller off. The WL water
management form together with Sa, had the best POC amount. When SOC was used for finding a relationship with
POC, a positive coefficient correlation was found at p<0.0001, when r was equivalent to 0.9646. That was, an increase
in a SOC amount had an effect on increased POC amount.

Keywords: water management, rice growing soil, permanganate oxidizable carbon, soil organic carbon
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Table 1 Treatments of this study

WAKNERT 42 arTUNLAL 2 : (2557).
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Water management : 3 types

Soil type: 3 soil series

1. Alternate wetting and drying (AWDO0.3) (Soils were flooded to a depth of 5 cm 4 Nampong (Ng)

moisture and were allowed to dry up for 0.3 bar before submerged (by measure o Hang Dong (Hd))

the weight of each pot e,g. pot +soil+water 0.3 bar) and then re-flooded to 3. Sanpaya (Sa)

waterlogging for a depth of 5 cm again. Thus, soils were kept under repeated

flooded and dried conditions until rice was harvested.

2. Alternate wetting and drying (AWD sat.) (Soils were flooded and were allowed

to dry up for saturated soils (by measure the weight of each pot e,g. pot

+soil+water = saturated soils) before submerged (by measure the weight of

each pot e,g. pot +soil+water 0.3 bar) and then re-flooded to waterlogging for

a depth of 5 cm again. Thus, soils were kept under repeated flooded and dried

conditions until rice was harvested.

3. Waterlogging (WL) (Soils were flooded to w a depth of 5 cm throughout the rice

growth period.

Table 2 The properties of soil before the experiment.

Soil type Soil texture %SOC POC (g/kg) %N P (mg/kg) pH EC (uS/cm)
1. Numpong (Ng) Sandy 0.24 3200.0 0.012 13 5.51 119.05
2. Sanpaya (Sa)  Silty clay loam 117 9970.0 0.059 7 4.78 140.35
3. Hang dong (Hd)  Clay loam 0.56 4590.0 0.028 14 5.10 128.95

Note: SOC = Soil organic carbon, POC = Permanganate Oxidizable Carbon (POC)
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suuunsdaniadn WL Hanugeaesdnegaign
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WinAu 14.1 weieealafimunugn Hd wazgiluuy
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Table 3 The effects of soil types and water management affected the soil organic carbon fractions (SOC and

POC) and the rice’s growth.

Soil type(S) SOC(%) POC(mg kg"') Dry weight(g plant’) Height(cm) Tillering(no plant™)
Hd 3.3A 12711 B 81.7A 679A 12.3A
Ng 0.7B 6778 C 21.7C 50.7C 96 B
Sa 20A 2301.2A 51.9B 60.9B 54 C
Water management(\WM)

AWDO0.3 21A 13776 B 416C 55.3C 74 B
AWDsat 20A 14374 A 595A 60.9B 98 A
WL 1.9B 1435.0 A 54.2B 63.2A 10. A
SXWM

Hd AWD 0.3 34A 1239.6 B 70.2C 62.2 CD 9.4 BC
Hd AWDsat 34A 1277.5B 944 A 68.4B 13.3A
Hd WL 3.1B 1296 B 80.5B 72.8A 14.1A
Ng AWD 0.3 09E 636.3C 192G 59.4 DE 8.3 CD
Ng AWDsat 0.7 EF 715 C 26.7F 63.3C 111 B
Ng WL 0.7 F 682.1 C 192G 59.9 CDE 9.4 BC
Sa AWD 0.3 21C 2256.9A 355E 443G 44 F
Sa AWDsat 19D 2319.6 A 57.3D 51.2F 50 EF
Sa WL 21C 2327 A 62.8 D 59.7 E 6.7 DE

Note: This is for each factor or interaction means followed by the same letter are not significantly different

p < 0.05., AWDsat. = Alternate wetting and drying at saturated soil, Alternate wetting and drying at saturated

soil 0.3 = 0.3 bar, WL = Waterlogging
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3. AMNANNUETENING SOC AU POC
AnuANANE AN NAULANLT (atin
sOC limAnuduRugTy POC wudnfiduilszans
wﬁuﬁuﬁ“ﬁqmnﬁzﬁq (r=0.9646, p<0.0001) NA17
Aeuletiunnes SOC TifiuanTuganaiale
1By POC innnay (Figure 1) #9a7nn"3
ANH189 ANBAN WATANLY 2554 Tuaﬂwwﬁuﬁmﬂ

WAKNERT 42 arTUNLAL 2 : (2557).

NBUANAUANRUS I U9 SOC 1 POC Wi |
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H by o X dwe A daw. o X Ay e
Aunan Nunldna Nunigls uazvumlmpangd
FAnauduiug () windu 0.92, 0.90, 0.70, 0.65,
0.60 WAL 0.59 ANNAIF FaiuLHA TN EWYFE
P 2,
FAgsauainlidn POC inausiae

P <0.0001
1r2=0.9311

r =0.9649 ; SOC =0.4979 +0.0012 (POC)
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Figure 1 The relationship between SOC and POC

4. AMNANNUESTWINIUIMINWITIRIENTL
POC wag SOC
= oA o

AINN1TANEINUILNBKEY POC TdniAqnu
Fuiusiy dnmiinuwiiareddng wusnidulssans
ANANNUSTILANALTNMINULTNe999719 p<0.0001
TP8NAN r WinAy 0.8804 naNmABLaRN R84
POC MANNNAIBAIHATN I BN asinmTnu e
F19ANHIN wazie1n SOC TdnmauduRus Ay
YT Ha99919 WuINH AN AnBandniusida
UanAutNminwifeaesdng (p<0.0001) taalen r
WinAU 0.8439 NaNMALNeLTNUYeY SOC ALix

49{ 1 o v 9(.; o v Y QI
NnTudanani lFUT N s vinu e raedna i
1NTU (Figure 2) ANTAT (2553) NANIN @183
Buvzednnsine) waniinIReLaueseteIniE
I 4 m gyda 4 -
WaRn139AN1IviTalnIs M ALLAs UL LA [He R
HAnugaNaNysnd wnnzduiunisasyduls

wagluananuasing N0 liFuatiming faues
F1ANTY ANNNANITANHIT18911°91 POC §

o

Anan wlunsadna N nALWINILLENIs SOC
putiuanaaznanlidn POC anunsnayldiflusad
Ho = = a ;N
FipnansiasullasresAninIngYy Reaiy
31104289 SOC warnsLlsviiuaingaNaNysal
19951 POC avanaaz diiusatidanisnlaauuilas
TnduBuFiureIn @ e N IN1a9RU (soil degrada-
) - P o o a .
tion) visamaTIntuEFeINI1sUTulgatingeAu (soll
improvement) WaziduAsdne @avaqn wavd
. o o o
Anannitla (sensitivity) slansulaeuuiasesnis
14n5u [16] wazdlAnldanalunsimsziingnnan
warldifndunesedljifuiasandialugs
Y 4 @ o Ao pp
wandeuiNe UATHIANANILNLNHFAATIN WAL
AABAAULENNTIBsEVITIRE lUAY Suiiasanann
A5 1EARY (Figure 2)
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N}
o

r=0.8804 ; DW = 1.7982 +0.0353 (POC) ;
P<0.0001

o
S

]
1S3

r=0.8439;DW = -7.9749 + 27.|574(SOC.
p<0.0001

K 2=0.7752 E 100 2=0.7123
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Figure 2 The relationship dry weight of rice between POC and SOC

agu

gﬂLLuumﬁmmiﬁw wazTRaTesRY NRAe
POC uay SOC ﬁzﬁ'wwiﬂmm?mLﬁuimﬂﬁw
A8WUE NBNNTA 105 Wudn gﬂLLuumﬁmmi{iq
WUL AWDsat $auiugafu Hd 1153104 SOC was
ﬁﬁﬂﬂﬂLLﬁQQQ‘ﬁI@ﬂ LLﬁiwudﬂgﬂLLuumﬁmmi‘ﬁw
WUL WL Saniugany Hd  JAaugetaznisuen
ﬂ@@;aﬁ'a;m daunnsdansuuy WL sanifuaiia
Au Sa fiunns POC geilgn wazilevh soc 1
mAUANTUTIL POC Wudfduisz@nian

o o o

FuiudiFauani g4 (r = 0.9646, p<0.0001) NA12
AaileiBunmes SOC MfimannTudanaiinli
3104 POC ifisisintg NTUATRIALLATIL LI
mﬁmmiﬁﬁﬁmmumnﬁmﬁu%w‘iﬂﬁgﬂuuumi
SAnauLL AWDsat s fARY Hd HAa
mmmum'@m?ﬂgﬂﬂﬁm%q%ﬁﬂﬁmﬂLﬁuﬁm
mmﬂﬁuﬁﬁmLL@m'f;ﬂﬂiwﬁmﬁﬂumiﬂ@n"ﬁwiﬂ
gouderinlagianlsslomd

ANUBUA

unasaudauiieresaidsantsimen
gﬂLL‘LI‘LI“%\ﬂ’1ﬁ‘auLLﬂzﬁﬂuﬁ‘ZUUﬂ’ﬁﬂQﬂ‘ﬁML‘Wl’ﬂﬂ’]i
ﬂ?zuﬁmﬁw@m@u@mzﬁﬂﬁmmmmzmmmimi
gANANE (ana) Tuﬂﬂimﬁumunuﬁﬂm%ﬁ: gt
28N31UIBLNIT AT UGN il

LANAIFDN9DY

a0 Ameng. 2538, Au: wisea e, NMAdTIUgAaNeN
ADULINEATAART NUNINLNAUAULN,

yiadlel Smmziiuml 2550, Auildigndng, madmntgianen
ADULINEAT NWNANLAELNBATAART.

ANGAN S84, 2553, MaALTIBMSA AT Permanganate
Oxidizable Carbon Lﬁ@lﬂumﬁmﬂ?mm@uﬁﬁmq
lunsdszifiupnugaNanyIniLeIAL. T ENIUNANIS
ARauvnanenduudls, avnanendauadld, Jeaelo.

ANTAN §maa, inta ARIAN LAZNUNNIYADE AuNnzaa.
2554. mmﬁmﬁuﬁ’iwdwm?’muﬁgﬂmﬂ?ﬂm%’w
e LN uALArBWRTANsUe RN A luAuTa
Lv“h\?'] Journal of Agr. Research & Extension. 28(2):
33-38

ANSAN e, Ansdn Tayey uaznua aAd. 2556 syuu
nsdgninouuulindunaduuiesiaFunngurised
AFLaudIusne TuAY. W 86-92: lu nisszqu
?.memiﬁwmxﬂﬂLLmﬂmﬁﬂ%ﬁ]‘ 3.

Belder, P., B.A.M. Bouman, R. Cabangon, G. Lu, E.J.P.
Quilang, Y. Li, J.H.J. Spiertz, and T.P. Tuong. 2004.
Effectof water-saving irrigation on rice yield and
water use in typical lowland conditions in Asia. Agric.
Water Manage. 65: 193-210.

Bouman, B.A.M., and T.P. Tuong. 2001. Field water
management to save water and increase its
productivity in irrigated rice. Agric. WaterManage.
49: 11-30

Czyz, E., and J. Tomaszewska. 1993. Changes of aeration
conditions and the yield of sugar beet on sandy soil
of different density. Polish Journal of Soil Science.
26(1): 1-9.

Ghani, A., M. Dexter, and K.W. Perrott. 2003. Hot-water
extractable carbon in soils: a sensitive measurement
for determining impacts of fertilisation, grazing
and cultivation. Soil Biology and Biochemistry. 35:
1231-1243.



330

Gregorich, E.G., M.R. Carter, D.A. Angers, C.M.Monreal,
and B.H. Ellert. 1994. Towards a minimum data set
to assess soil organic matter quality in agricultural
soils. Canadian Journal of Soil Science. 74: 367-385.

Hou, E., and G. Hunter. 1998. Beijing water: causes,
effects, solutions. Paper published at website. www.
chs.ubc.ca/china.

Lipiec, J. 1992. Soil physical properties and crop growth
in relation to soil compaction. Soil Science and Plant
Nutrition. 93: 21-30.

Lu, J., T. Ookawa, and T. Hirasawa. 2000. The effects of
irrigation regimes on the water use, dry matter
production and physiological responses of paddy
rice. Plant Soil. 223: 207-216.

Pandey, S., and H. Bhandari. 2007. Chapter 1 Introduction
in Pandey, S., H. Bhandari and B. Hardy (editors).
Economic costs of drought and rice farmers’ coping
mechanisms: a cross-country comparative analysis.
Los Banos (Philippines): International Rice Re-
searchlnstitute.

WAKNERT 42 arTUNLAL 2 : (2557).

Tuong, T.P., and B.A.M. Bouman. 2003. Rice production
in water-scarce environments. In: Kijne, J.W., R,,
Barker and D. Molden. (Eds.). Water Productivity in
Agriculture: Limits and Opportunities for Improvement.
CABI Publishing, UK.

Walkley, A. and |.A. Black.1934. An examination of the
Degtjareff method for determining soil organic matter
and a proposed modification of the chromic zcid
titration method. Soil Science. 37: 29-35

Weil, R.R., K.R. Isim, M.A. Stine, J.B. Gruver, and S.E.
Samson-Liebig. 2003. Estimating active carbon for
soil quality assessment: A simplified method for
laboratory and field use. American Journal of
Alternative Agriculture. 18: 3-17.



