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different textural paddy soils
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ABSTRACT: The objective of this study was to determine location of stable organic carbon identified
by using appropriate indicator conducting with various soil-aggregate sizes of two textural paddy
soils, loam (Ratchaburi series, Rb) and sandy loam (Ubon series, Ub ). Soil aggregate sizes were
separated into: 4-2 mm (LMa), 2-1 mm (MMa), 1-0.25 mm (SMa), 0.25-0.053 mm (Mi) and <0.053
mm (FMi). Soil organic carbon (SOC), labile organic carbon (LOC) and non LOC:SOC ratio were
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determined and calculated. It was found that SOC content in loam and sandy loam were 1.073-1.557
percent and 0.377-0.823 percent, respectively; LOC content in loam and sandy loam were 0.721-
0.885 mg/kg and 0.603-0.806 mg/kg, respectively; while non LOC:SOC ratio in loam and sandy loam
were 0.909-0.954 and 0.811-0.925 respectively. In respect of soil aggregate sizes of both textural
soils, SOC content in FMi was highest, 1.188 percent; while that in LMa was lowest, 0.92 percent.
LOC content in LMa was highest, 0.798 mg/kg; while that in Mi was lowest, 0.641 mg/kg. And non
LOC:SOC ratio in Mi was highest, 0.935; while that in LMa was lowest, 0.875. The results from both
textural soils led to a conclusion that aggregates of Mi has stability more than that of LMa by mean
of the proposed mechanisms: clay—P—non LOC, clay—P-SOC, clay—P-LOC and clay—P—clay. The
present research showed that non LOC:SOC ratio is an appropriate indicator, which is essential to
explain soil-organic-carbon stability in soil aggregates. And it also revealed that non LOC contains
with a large quantity as a major component of SOC more than LOC in each soil aggregate size.

Keywords: Labile organic carbon, Soil aggregate, Paddy soil, non LOC:SOC ratio

UNU

Auunluniansueeniasamiledidesy
danulunnuifludunaia (Wi uazanle, 2559)
fanEanmuAey AR ANANYINIVBIAULAL
1Bu1usn mmmiwﬂumum (Puttaso etal., 2013)
esannlFuaninuasiiunaainnisdnnisaui
Tamunzanflunatuu

AutlsznaufioeildARUNgNIUIAFIN
(aggregate size) TNATBULARUALLIUFNTUA
TAsaas9e9tasdnemeluan Tnavinllawile
‘vmwmﬁﬂ?mm@uﬁﬁm%muiuﬁu (SOC)
mmﬂumum'ﬂ@ e (Mangalassery et al.,
2013) 34 SOC 1lszneudneduyiadannsueuiiaant
418 (LOC) @19 TwawzaA1 138 (Yang et al., 2017)
LazaNT LY ESA S UauRt RedANNN (non LOC)

817 52378 (Hobley et al., 2016) sneut098uyizs

AsueuluAuAzAue iUl nIs e Aunas
IUIATBILEARAY UBNANNUU TUIATBITAAUELS
LNTDIANLNUIBINTNALAUTTANSURY B9
@ a aid 1 o o U Qi

WAAUNRIUIAFINAUAEANTINNazanTu
AuriziANFUAUANNAWANAe (Fernandez et al.,
2010; Helgason et al., 2010) TneNAuleazidean
= 2 -=l| U @ a =3 d‘ =

L liunazasaslnAuIAAN @D s (stable
microaggregates) 1UziABaiW SOC Aznnansu
(occluded organic carbon) Lngﬂﬂﬂﬂmmﬂu
Waauladrandnlumwiiensnun i Hugsa
AR m’lm&i (macroaggregate) (Puttaso etal.,

2013) fnlfinguaninveadnfAudaninasae
ANLMUINITANIALANTLAN ANEILZTRI914
(gUuazaUIf) MIAREURTR T IMAILAY AN
LL@:ﬂ’]?LﬁﬂJmmﬁluau (Marland et al., 2004;
Udawatta and Anderson, 2008; Luo et al., 2010)
u@nmm‘fm@jmmmmLﬁmﬁuﬁqﬁﬁm%waﬁifﬂ
AansInweqauYTE AU
AnaTiFLN T BBy suawisnari
tAsmadihananndnanwaeaiaauTiise
ﬁﬁ”ffmﬁﬁ'mﬁmﬂmeﬁmmmm%uﬁﬁm%ﬂ@u
mw\mumﬂmimumnﬂﬂﬂm (protected
organic carbon) mummwmammﬂumm
LwammLmuwm@umﬂmmfauu@vmmfauw
mem:qmﬂmmmmmﬂmumamimuh
WIARUNENIUIAFING) vesRuLATieAuAai

A8NFANEN

FIRENIAU NMTUANNANIUALEAAY UAT
LHUNITNARDY

Fuseshsduuniondou (loam, Ratchaburi
soil series, Rb) (16° 32’ 48.08" N, 102° 51" 15 10"
E) uasitieAEuunae (sandy loam, Ubon soil
series, Ub) (16° 32 30" N, 102° 47 48" E) luasurin
aeuuAY FiseAIANNAN 0-15 a1, ﬁ'qlﬁuﬁﬂuﬁém
(air dried) LL@'J?’B‘LAN’]‘L&M”LLH?\??TL&’]@ 4 . Fapu
<4 14. (bulk soil) umun 100 . LW@LLﬂﬂn@mmm
AR (aggregate size fraction) 1Hun meﬂ,mg



KHON KAEN AGR. J. 46 (3) : 481-486 (2018).

‘ﬁﬁ“ﬂmmlmy 4-2 Wu.(large macroaggregate,
LMa), Lﬁmﬁulmﬁﬁwmﬂmnmq 2-1 WA,
(medium macroaggregate, MMa), Lﬁmauslml&i‘ﬁlﬁ
PUIALAN 1-0.25 W (small macroaggregate, SMa),
WARUIUNALAN 0.25-0.053 1W. (microaggregate,
Mi) uaziinfuaunaaziden <0.053 i, (fine
microaggregate, FMi) §1¢/A% dry sieving (AauUas
q1N Demirel and Scherer, 2008; Mangalassery
etal., 2013; Puttaso et al., 2013) lneiliLAsea W.S.
Tyler RX-29-10 Ro-Tap Shaker L1gin 1450 sau/
w19 LmﬁqﬁyfmﬁﬂLﬁmﬁul,wi@:mjmmmm:
frunaufluilesidudesinvinudie 919unw
NNSMARBILLL Factorial in CRD §71149% 3 41
Svunl¥id 2 fade TasausnAeiiteny TEur fiu
i uasiuiauunae dadefiansiie 6 NANIUA
seasiaAuislEnanoudadinedu

N15ILATIENANTRANINEAINULALLAN
ADIAU

N1TATIANIATNUUILUUTINIDIAU (Bulk
density) 1m2i3% Soil core (Baveretal., 1972) "ns
Apniiionu (soil texture) ImeAa Bouyoucos
hydrometer A uEluNgA-AsTR9AU (PH 1:5 H,0)
138 Glass electrode-calomel electrode pH
meter (Mc Lean, 1982) 1Bsnauduwvisdansuauly
#1 (soil organic carbon, SOC) 1A dichromate
oxidation 1ot K.Cr O 2 M vmljjfsenweniu 3
M C uaz C gn oxidized lHiies 77% uazlamsn

483

NAUAIE 0.5 M FeSOA7H29 (Walkley and Black,
1934) Buaslulnsiauianunludu (total N)
(Micro-Kjeldahl method) U3u1adlnunaides
waaldanuazuuniiFaufiuanilaauls
(exchangeable K, Ca waz Mg) (1 N NHAOAC
pH 7 3LAs1e¥ikAag atomic absorption
spectrophotometer) uan1s3LATIZLane 1511
Table 1 daunsAmziantAnAlzecinmy
NANIUIAFT] vhs WBinnsaasiniunng
SOC, 1BunnawRtATUuduRt AN e
(labile organic carbon, LOC) 1m2133 oxidation Ael
33 mM KMnO, Lmz‘f‘mm;ﬁm KMnO, fwaaly
FiaeinelaLiaa calorimetry 1 550 11 Twiums (Moody
and Cong, 2008) dautFunaurisdaniueudny
figlagganaenn (non labile organic carbon, non
LOC) Auqndann 5unad SOC aufaaFnnng
LOC WazAnndngasiaas non LOC:SOC i
Wil Bunnmesduidaieungniniulil
WinAunguauasie asinanalassisaedin
AUNGNIUIAFNG Aa2N19UA (crushing) WAL
¥MsAAsesT SOC wax LOC udladufilius
(uncrushed) LL@:‘?%‘LI@ (crushed)

NFIATIALRYN

ArzianuulslnuredeyanuuNunig
naaes WhenfauAeaslngl43d least
significant difference (LSD) Aqeltlsunsuaiasieyt
NNE0F Statistics 10

Table 1 Soil physical and chemical properties of different textural paddy soils

Soil properties Soil texture
Loam Sandy loam

Bulk density (BD, g/cm?) 1.54 1.50
Sand (%) 48.42 65.42
Silt (%) 37.40 33.32
Clay (%) 14.18 1.258
pH (1:5) 5.28 5.23
Total SOC (%) 1.07 0.82
Total N (%) 0.05 0.02
Exchangeable K (mg/kg) 57.52 12.13
Exchangeable Ca (mg/kg) 932.42 143.94
Exchangeable Mg (mg/kg) 91.02 15.68
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Table 2 Aggregate-size weight distribution of studied textural soils

Aggregate-size weight (%) (W/W)

Soils LMa MMa SMa Mi FMi Loss
(4-2 mm) (2-1 mm) (1-0.25 mm) (0.25-0.053 mm) (<0.053 mm)

Loam 16.70 9.82 12.28 46.93 13.95 0.33

Sandy loam 0.21 0.49 8.63 76.73 13.49 0.45

LMa, large macroaggregates; MMa, medium macroaggregates; SMa, small macroaggregates; Mi, microaggregates; FMi,

Fine microaggregates.
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Table 3 SOC, LOC content and non LOC:SOC ratio of loam and sandy loam soil

SOC (%) LOC (g/kg) non LOC: SOC ratio

Treatments

Uncrushed  Crushed Uncrushed Crushed Uncrushed Crushed
A: Soil texture (n=18)
Loam 1.337 A 2515 A 0.783 A 0.388 A 0.937 A 0.985 A
Sandy loam 0.734B 1.077 B 0.699 B 0.384 A 0.893 B 0.963 B
F-test A e ok o ns ok ok
B: Aggregate size fraction (mm) (n=6)
<4 (Bulk soil) 0.948 D 1.677 D 0.775C 0.376 B 0.906 E 0.974 C
4-2 (LMa) 0.923 E 1.892 B 0.798 A 0.376 B 0.875F 0.978 A
2-1 (MMa) 1.170B 1.579 E 0.787 B 0.378 B 0.915D 0.968 D
1-0.25 (SMa) 0.958 D 1.764 C 0.717 E 0.385B 0.925C 0.976 BC
0.25-0.053 (Mi) 1.025C 1.986 A 0.641F 0.385B 0.935 A 0.977B
< 0.053 (FMi) 1.188 A 1.876 B 0.726 D 0.414 A 0.932 B 0.969 D
F-test B o ok o N B *
AxB (mm) (n=3)
Loam (Bulk soil) 1.073 E 2.254 D 0.745D 0.373C 0.909 F 0.984 C
Loam 4-2 (LMa) 1.470B 2.382C 0.885 A 0.379BC 0.940C 0.984 ABC
Loam 2-1 (MMa) 1.550 A 2.374 C 0.838a B 0.384 BC 0.946 B 0.984 BC
Loam 1-0.25 (SMa) 1.127D 2.359 C 0.830a B 0.388 BC 0.926 D 0.984 C
Loam 0.25-0.053 (Mi) 1.247C 2.831B 0.676 H 0.393B 0.946 B 0.986 A
Loam < 0.053 (FMi) 1.557 A 2.889 A 0.721 FG 0.410 A 0.954 A 0.986 AB
Sandy loam (Bulk soil) 0.823 F 1.099 G 0.806 C 0.380 BC 0.903 G 0.965 E
Sandy loam 4-2 (LMa) 0.377 1 1.403 E 0.711G 0.374 C 0.8111 0.973D
Sandy loam 2-1 (MMa) 0.790 H 0.783 | 0.735 DE 0.371C 0.884 H 0.953 F
Sandy loam 1-0.25 (SMa) 0.790 H 1170 F 0.603 | 0.381 BC 0.924 E 0.967 E
Sandy loam 0.25-0.053 0.803 GH 1.142 F 0.605 | 0.378 BC 0.925 DE 0.967 E
(Mi)
Sandy loam < 0.053 (FMi) 0.820 FG 0.863 H 0.731 EF 0.419 A 0.911F 0.951F
F-test A x B *x o *x N o o
CV (%) 1.05 1.24 0.89 2.54 0.13 0.13

LMa, large macroaggregates; MMa, medium macroaggregates; SMa, small macroaggregates; Mi, microaggregates; FMi, Fine microaggregates.

Different letters in a column indicate significant difference among treatments. ns = no significant , * P < 0.05, ** P< 0.01.
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