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Abstract

This study proposed the effect of agricultural land uses on soil organic matter (SOM),
soil organic carbon (SOC), and labile soil carbon fractions (LSCF), and the relationship
between organic carbon fractions and SOM and SOC agricultural soil in the upper northern
region. Soil samples were collected from the difference of crop-land use types (i.e. paddy
soil, maize, and longan plantation) from the upper north of Thailand (i.e. Lampang, Phrae,
Nan, Payao, Lampoon, Chiang Rai, Mae Hong Son, and Chiang Mai) were sampled by the
grid method (1 grid = 10x10 km?) at a depth of 0-30 cm, and then the SOM, SOC, and
LSCF were analyzed by reference methods from soil samples. The soil data were analyzed
by Two ways and One way ANOVA, and the relationships between LSCF to SOM and SOC
were calculated by the Principal Component Analysis method. The results showed that
the higher means of SOM and SCF (e.g. WSC, C-FPSF, and C-LPSF) contents in maize soil
than rice soil. Meanwhile, the longan soil had the highest proportion of SFC/SOC (% of
SOQ) (P<0.05) (about 13.398-17.814%), which was higher than that of rice and maize soil

samples. As for the location effects, Phrae province had the highest content of SOM,
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while Chiang Rai province had the highest content of SOC. The LSCF were related to the
SOC and SOM, which differ according to the crop-land uses. In this study, the amount of
SOM, SOC, LSCF, and LSCF/SOC in rice soil (i.e. paddy soil) was lower than longan soil.
As a result of soil management such as tillage and synthesis fertilizers could affect the
LSCF a higher than longan plantation. The rice soil was plowed and contributed to a high
decomposition rate. Meanwhile, possibly a hish SOM formation rate in maize soil, there
was high LSCF content and corresponding hish SOM content. There was the highest
percentage of LSCF/SOC which was consistent with hish SOM content. Because the plant
residues were continuing input in the longan plot area, there were minimum soil
disturbances also. There was a combination of organic and chemical fertilization, that
enhanced the Negative Priming. These could be the reasons that the amount of SOM
and SOC in the longan soil was higher than in the paddy soil. Additionally, these soil data
were the spatial study. They came from many pieces of information (i.e. soil type, quantity
and type of clay mineral, geography, soil property, climate, and geomorphology of various
provinces). These affect the formation and decomposition of SOM, SOC, and LSCF within
crop-land types and in the condition of various provinces. The SOM, SOC, and LSCF could
be assessing soil health indicators. Moreover, they were the capability of the modulators
of Carbon cycling, which could be contributing to the carbon sequestration in the
agricultural soils. That could be for soil health improvement and the mitigation of climate
change.

Keywords: Soil organic matter, labile soil carbon fractions, management, abiotic factor
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The pattern of soil and crop residue management of soil samples

Soil . L. Burning Stubble
. Fertilizer Applications
preparation stubble management
Location Plant _ ' Mixe-'d Removed
No-  Chemical Organic Chemical Incorporated
Tillage . " . X urn from )
tillage fertilizer fertilizer and Organic burn feld In soil
fertilizers
Chiang Rai, rice / / / /
Nan, Phayao,
Phrae, Mae Maize / / / /
Hong Son,
Lamphun Longan / / / /
Chiang Mai rice / / / / /
Maize / / / /
Longan / / / /
Lampang rice / / / / /
Maize / / / /
Longan / / / /

nsATIzRUSUIMAISUBUDUNSELAY
daure o vasasuaulufu: Insiet LSCF
Y99619819AU Permanganate-Oxidizable
Carbon 0.02 M tag 0.03 M (POXC 0.02 M
waz POXC 0.03 M) (Anuiasann Weil et al.,
2003), Water Soluble Carbon (WSC) Wag Hot
Water Soluble Carbon (HWSC) (Ghani et al.,
2003), Carbon in Large Particle Size Fraction
(C-LPSF) wag Carbon in Fine Particle Size
Fraction (C-FPSF) (Nelson and Sommers,
1982), Soil Organic Carbon (SOC) (Nelson
and Sommers, 1982) wag Soil Organic Matter
(SOM) (Walkley and Black, 1934)

nsAaszidaya: 1A1e9 Analysis of
Variances (ANOVA) 983983an1uununig

nAaed Two ways ANOVA wWisuifisuaniade
Y9eMINeTANe q lunsdinavesgiwuy
nsUgnuagiiul dmfumslieseideyana
voesruUNIsUgnitysiaiesidudves LSCF/
SOC ¢eis One way ANOVA ¢nefis Least
Significant Difference (LSD) fisgfiuainu
Fertu 95 wWesidud wanuduiussening
LSCF ¢4 9 maU3una SOM waz SOC Il
NTIATIZY Principle Component Analysis
Tnglglusunsy SPSS version 26

NAN15I98UAZITa]
Havesgluuun1sUgniivnauIuim

SOM, SOC uag LSCF: 21nn153LAS1E%Mm

AeAsRUTisTRUANEN 0-30 WuRwAs WUt
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fudalnadsedn i iusinanaises SOM,
SOC, POXC0.02, HWSC gagaviniu 2.46
wWoasidud, 1.59 wWosidus, 686.20 Taansu/
Alansy, 1069.30 Aadnsu/Alansy, 51.68
fiadnsu/Alandy mudidu (P<0.05) iile
Lﬂ%ﬂmﬁauﬁuﬁﬂqﬂ%’nLLﬁzé’ﬂ&J WSC, C-FPSF
wag C-LPSF vasnuanlesdanadawiiu 37.65,
186.64 uag 344.4 Jadnsu/Alandu muaisu

(Table 2) luvazdidulgndninuin SOM way
SOC san uaziilefiansandadiuyes LSFC/
SOC (Waskdud SOC) wunaualeddndiures
WSC, HWSC, C-LPSF, C-FPSF g4gn (P<0.05)
dlewssuiisuiudnuarauininadodng
9199znanlanfAualedl LSCF/SOC (13.3980-
17.8140 Wosidus) ganiAudiuwazd1ilng
esdn s (Table 3)

Table 2 The mean of SOM, SOC, and SCF contents from Paddy, Maize, and Longan soil

POXC

POXC

e SOM  SOC oo ooswm  WSC HWSC  CLPSE  CFPSF
% (mg keg-1)
Paddy soil n=1014 2.33 b 134 b 639.44b 966.10b 30.47b 4421 b 131.04b 23577c
Max 4.93 2.99 951.79 1761.43  127.14 138.06 1179.36  1263.99
Min 0.07 0.09 0.62 54.78 3.90 5.46 1.30 10.14
Longan n=459 227b 1.57 a 636.02b 106440a 37.65a 49.27a 186.64a 344.40a
Max 5.24 3.25 971.27 2022.61 111.54 122.46 927.68 1037.40
Min 0.07 0.09 53.04 53.48 3.90 7.80 8.19 22.36
Maize n=1015 246 a 1.59 a 686.20 a 1069.30a 37.13a 51.68a 180.09a 286.94b
Max 5.54 5.33 990.22 2080.86  134.94 130.26 1465.75 1456.78
Min 0.07 0.09 77.56 19.64 2.34 5.46 2.99 19.63
Remarks: The difference of lower-case latter within a column is land use which means the treatments

differ significantly (P<0.05)

fufinsugnizvasdeniadig q do
U3ana SOM, SOC wag LSCF: lilaiSeuiiioy
3w SOM maqauﬂqﬂﬁ%ﬁgﬂmmﬁmm
Janinnamilonsuuuegluyie 1.84-3.26
Wesidud Fswuin SOM geanedamindiyu
(P<0.05) d@1miuysuia SOC Wudendn
\Foasefienefemindy 1.89 wWedldud gan
Jen¥adu 9 (P<0.05) wardwsu LSCF wui
JaninedludiiuSunaues POXC 0.02, WSC,

HWSC wa C-FPSF genindsnindu 4 fusana
\ABwiiu 756.58, 73.07, 81.79 wav 449.93
Jaansu/flansy a1ua1au d@ruvesusunn
POXC 0.03 M WU InunsiuTinngegn
(P<0.05) dlawfleuiusanindu ua C-LPSF vaq
Jawinanune (250.35 fadnsu/nlansu) wagil
USinaugegn vazfidsninmeienduasia
(87.91 fadnsw/Alansy) (Table 4)



9. WanNssuNIsSINURMS 5(1):62-79
J. Agri. Prod. 2023

Table 3 The proportion of percentage of LSCF by total organic carbon (SOC) from three

types of land uses

% of SOC Paddy soil (n=1014)

Longan (n=459)

Maize (n=1015)

POXC 0.02 5.4312 A 4.7642 B 5.0244 AB
POXC 0.03 8.7046 A 7.8156 B 7.9207 B
WSC 0.2591 B 0.3473 A 0.2895 B
HWSC 0.3851 A 0.4499 A 0.3892 A
CLPSF 1.1868 B 1.6070 A 1.1868 B
CFPSF 2.2011 B 31781 A 23474 B
LSCF 0.02 9.4721 B 17.8140 A 9.4012 B
LSCF 0.03 12.7360 A 13.3980 A 12.298 A

Remarks: The differences of upper-case latter within a row that means differ significantly in land use
(P<0.05); LSCF 0.02 calculated by POXC fraction, and LSCF 0.03 calculated by POXC 0.03

Table 4 The content of SOM, SOC, and LSCF from each province from upper northern

Thailand
POXC POXC
SOM SOC WSC HWSC C-LPSF C-FPSF
Treatment 0.02M 0.03M
% (mg keg-1)

LP n=339 2.05 DE 1.78 B 682.01B 191.20F 22.65E 4170 E 222.43 B 229.90 CD
Max a.17 5.33 990.22 588.4 81.9 97.5 1184.56 898.56
Min 0.09 0.39 317.53 19.64 3.9 11.7 3.51 22.75

PH n=228 3.26 A 1.71 8B 663.19BCD 1369.40 A 34.42B  48.03D 14553 D 149.89 E
Max 5.54 377 917.98 2080.86  62.4 124.8 797.94 923
Min 1.17 0.39 329.15 534.04 7.8 15.6 3.38 21.19

NN n=234 1.96 EF 131 CD  637.21CD 1040.30D 24.59 DE 57.97C  139.12D 262.28 C
Max 3.43 2.6 952.94 1742.08  52.26 119.34 841.23 1163.76
Min 0.07 0.26 121.2 197.84 5.46 10.14 3.77 19.63

PY n=198 212D 1.32CD 59443 E 115050 C 33.44 B 74.89 B 8791E 209.92 D
Max 3.65 2.56 971.27 1725.43 70.2 109.2 406.38 825.37
Min 0.29 0.09 17.24 263.89 7.8 15.6 1.95 30.68

LN n=201 1.84F 1.24 D 570.00E 952.80E 31.54 BC 2581 H  250.35A 389.79 B
Max 3.65 2.38 932.16 1700.18  60.06 46.8 663.78 1263.99
Min 0.07 0.17 0.62 492.17 5.46 7.8 12.74 43.63

CR n=513 243 C 1.89 A 629.07D 1149.00C 25.51D 31.55G 10741 E 25522 C
Max 3.52 2.38 932.16 1700.18 60.06 46.8 663.78 1263.99
Min 0.38 0.17 1.56 177.72 0 5.46 1.3 36.92
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Table 4
Thailand (Cont.)

The content of SOM, SOC, and LSCF from each province from upper northern

POXC POXC
SOM soc WSC HWSC C-LPSF  C-FPSF
Treatment 0.02M 0.03M
% (mg keg-1)
MS n=468 2.69 B 1.07E 668.70 BC 114820 C 30.27 C 3895 F 186.55 C  248.49 C
Max  4.93 2.1 927.95 172153 78 101.4 1465.75  979.55
Min 0.45 0.1 138.26 183.25 0 7.8 5.07 10.14
™ n=354 234C 1.36 C 756.58 A 122340B 73.07TA 8L.79A  159.95D 449.93 A
Max  4.19 2.43 911.58 1764.49  134.94 138.06 652.6 1456.78
Min 0.16 0.1 138.26 183.25 0 7.8 5.07 10.14
% C.V. 31.81 33.72 29.60 29.60 42.49 36.81 89.15 69.67
Remarks: The difference of upper-case letters within a column means a difference significantly in

location (P<0.05)

LP=Lampang, PH=Phrae, NN=Nan, PY=Payao, LN=Lamphun, CR=Chiang Rai, MS=Mae Hong

Son and CM=Chiang Mai

Ufduiugszudneiiuil (feuda) Au
sULUUNITURNNY: ANKATLATIERUTUI
SOM, SOC uay LSCF W 8 fam¥a nuing
Ugnaleludamdnunsiviuia SOM, SOC,
POXC 0.03 uag WSC gedn 1Ay 3.67
Wasidus, 2.28 wWasidud, 1879.20 fiadnsu/
Alan3u uag 45.50 Tadnu/Alansu audiu
Tugduas POXC 0.02 uag HWSC n1sugndn
Tudwineslal (781.27 uag 82.593 Tadnsi/
Alandy auddu) egendndenindu g
Tuyauzifiediuysuia C-LPSF 99e3Uuuunis
Ugnaleludainuaigesasu uag C-FPSF vas
n1sUgndinadesdnigefigaiaviafy
328.68 uay 332.53 Tadn3u/Alansu muadu
wipgnalsfimnunavesUfduiussauiusening
fuiifaniauarsuuvunisugniivlaifinam
(P>0.05)

o w aa

uanaNAUeE 19l TudAYNI9ad
(Toyalallsnaue)

AMUFTUNUSTZUI19 LSCF fauSuneu
SOM uaz SOC Tufu: 1NMTIATIEiveya
f1878115 PCA WUIIANUFUAUS 81U
USuneu SOC Wag LSCF fmnuduiusnausuna
soM TagRugnd1uazailonuin Ysuiu
HWSC wag WSC duiusiuusunm SOM iy
26 uag 30 Wasidus muaeu (Figure 1 a, )
FrSUANUEUNUSTENING SOC, POXC 0.02
wag POXC 0.03 fiu SOM lufudgnidniuas
anlewindu 20 wag 23 wWesidus (Figure 1 ¢)
AU Uay C-LPSF uay C-FPSF dAnudinus
fudsunas SOM lufiuvandnuageanlewiniv
19 uay 20 Wosldud muddiu dmsuiuuan
Flwmdeedninudn POXC 0.03, C-FPSF,
HWSC wag WSC finudunusse SOM winiu
28 Wosidud Tuvaigil SOC uaz POXC 0.02
Wiy 23 1Wesidus d@u C-LPSF Sannuduius
iU SOM winfiu 17 Wesidus (Figure 1 a, ¢)
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luAudgndny LSCF Tudiu WSC uag 1 d, f) wudn HWSC, WSC, POXC 0.02 uag
HWSC (30 wWaskdus), POXC 0.02 wag POXC  POXC 0.03 fanuduius SOC (39 wag 39
0.03 (22 Wesifus) way C-LPSF uay C-FPSF  1Uasidud auadu) uagnuin C-LPSF uag
(20 Wasi@us) (Figure 1 b) d@wiSuvesany  C-FPSF flmuduiusiu SOC (25 way 25
Fuiussewing LSCF Aiflanuduiusiu soC  wWesidus)
wuiAulgndlouazdnnlnadesdnd (Figure

Rice cultivation

Rice cultivation

Unexplained

35%

Longan cultivation

. .
Unexplained Component 1

39%

Maize cultivation Maize cultivation

a POXC 0.03

Unexplained

; POXC 0.02

)

N <>
.‘Q %

Cend

e

Component 3

Figure 1 The principal component analysis (PCA) of relations between SOM, SOC, and
LSCF from agricultural soils (1-a (rice), 1-c (longan), 1-e (maize)=SOM; 1-c (rice),
1-d (longan), 1-f (maize)=SOC)
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wiulddn LSCF duflauduiusiy
U301 SOC e SOM Fsazuandnafunuguuuy
Yaan1sUgNivusazyiln Lare1ainNUENIuS
ffumMsdanshiu iy uaele naenauaudRvesiu
othiadevesiuiiiliugniieiiy 1 dhe

sunuun1sugnilynausuiuaIsuay

v u

a ad¢. a ' s
BUN FuNgagaagsLazUIuIAITUDY
3

wnsd: USuna SOC Tuduluwpagssuunis

3
G
3
Ugnitwliufinainanuduiusniiaududeu
! a N a Noea v

symINUIuLarlavea s unId Nty
(Input) nszvIUNSAvILARNISIaResagluAuy
wagnszUIUMTgelUINAL HansAnwil
falanani1esuIn Usuna SOM, SOC, LSCF
wag LSCF/SOC Tuduugndimnindudile
(P<0.05) wagdusuAuTmlnaEssdn UL
Y949 LSCF gauazaannaodiuuTunn SOM me
PnMsAnetionRaznamli Usinaewen
dunsdluduniofuuayldnu dunumdfgy
AaUTUNAY SOC YRIAUTUUY B39371897UB3 Vos
et al. (2019) Inasea1unuaun SOC Tuushu
a I o | o \a A&

AUTUUNAIWINGINTT 2,500 MogaRuiiiy
1NNNUNYIINTINEAT kazdiseauiusum
soc TuAuiuduraanguuuunsugniivdnene

& wa Yaa a

wondnil UseiRnslonau Ysuaueunia
a = i ° a aa '

Aumtley wazAnsunlniveshiu Adnase
USunad SOC wiuiy (Vos et al., 2019) Tuuaue?
Qy 1 =) = o [ 1 a

FudrusinisliunuimdiAgae SOC Tuduy
Fua (Qin et al., 2021) ANNNTIANITAUVD
sruun1sUgnitusazUseianuu (Table 1)
8199na1IladszuunsUgnanledivsunm
s weasdunidnganinAulgninuaziu
Ugntalnadesdnd Tuvaziinislansiu

A5LAUAMUTULTINAINTIT1INAE 1IN

[Aoednd wonanil unumaes LSCF sonns
a$suazgopaans SOM fiugniteng 4 910013
AnwiafadinudAudgndafinislansaudu
wilsifmsthavennmedsosnanniuiuaylaiil
A15W1 (Table 1) 913tin1sgesaansves SOC
figanidulgndlouasiulgninilnaifedng
wzAudanmiinnn N dlefinnslanauwrwenn
sadstniFwilvindunidnansled N Juseluly
N 990 SOM Fsnnslanautrududqudialaian
dudidunsonnaninsansedunisaaes
299 SOM 161 (Kuzyakov and Domanski, 2000)
wszUsinaansusuiidnlUussuuRuiiley
QaunEdfeinssnosinduiiuiulag
dWlugesaaneain SOM Tudu (efiSeni
Positive Prime Effect) SsviliiuSunas SOM
anas FaaziiiuldainAuugnd il
e LSCF/SOC (Table 4) Faanndasiu
U3uas SOM ¢ndne 1ileann LSCF Tunsedu
v sdunisaugenaas SOM lufiu sais
dusndntiusniilinsdesaans SOM [dane
(Shahbaz et al., 2018) %naawaﬁaaﬁ’mwam
MAwgnindidnenmnisuaesfing CO, 10de
andRulgnaleuasiulgndrinaissdn
(ANSAT wazAy, 2562%) 81adnaliing
ade SOM 9ndudgninidues Jewudn
U3unal SOM way SOC @?ﬂuﬁuﬂqﬂﬁﬂ’n
uen9nil nslddenearieda (Phosphorus)
a313avin Iy WSC wag HWSC Tuansazvanaiu
duTunazsihl¥insdosdats SOM 1iindu
(Spohn et al., 2022) uspgnalsina N5ass
SOC AdunanIaINNNTIANSIAYYINNTUDS
nsUandI Wi MsTaAwrnaedayhdin
wdlonavluuvas sauiadinislddedunid



anansaduunames SoM Tdwuiy Tuvasd
nsladeiadianansadin SOC Tagarnnsiiia
1T NVoIdIuRTILAr N1 LR
NNl uEsenansaduumames SOC 14
saianmnstaiduamnddailiEing
avay SOC figsninfudgniivdu (Qin et al,
2021) dmduduvgndledunuiifidndou
Wasidurves LSCF/SOC gegn wavd3uim
SOM gawtuify enananldimsdanisiiaey
gnfigluitufiulasdlefinadousuna LSCF
Fanann iesenUsinamestududunsdid
USunaunnlaelifinnsiieeanannudasanle
MIdnnsiawdenanunslufuUgnaile
Tnonnsldendunazsingineioatuidu
nau Indndumsdaasunisasnaes SOC
Tnenszurumstosdansves SOC anaufisdu
Tnswamzudl 0-7 nMendansladunssidnly
Tufu wI9158N91 “‘triggering” effect” WANAS
Fufi 7 WJuduluniseesaaisazanas
eansBuvsfimdluduluifiesnanssdu
nsgUUMIATUATLveIgAUNISAumiaty
wiotdunismevauesroUsuuasaunse
Tutnaiifisadntosnieusunagsdeoitas
THnandudalusdmansty TnsarnnisAne
§838n13 Mass Balance @sldwadalelsiny
C yudUszana 50 Wedidusues 1“C fldas
Tofudusiiasng g wunaenainislaly 60 u
“C fignlddnllvilsianansaiinszieensnld
TneiFonansduv3dnguiii Microbial residues
mass faudaeiinisiiuglasa (Sucrose) wae
waglaa (Cellulose) Hludnlailévinlsing
gosdatres “C Lfinty (Aumtong et al.,
2011) §1 Mass residues fananiaziiluasns
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Ju som sely nissumuAuldinnmsiglid
nslonsauuagldfinigan sueiiniglade
Suvduas il SnitidnunsuaresdUsznoy
maaiiaviudufiofiinadanisdevaans
fiAndudilaiiouitoutuiuugninouasiu
Ugninnaidssdn Tnetudniludilowassn
aledianslungu acid-insoluble fraction,
anfiu unuilu visegiuesau Uusu (Bertrand
et al., 2006) agduvidauldvoumsivani
iesanillassairsluanatudouisinliia
U3nHanIn Negative Priming Effect (negative
PE) Taegdunsdanunsaadiveulesiungae
soc ¢ TneininTuiiiesszaviandu o vl
auvEdasusuuuunsAvlnanisiy
Fauazidsuld SOC unu Faddnsinig
goudaty SOM anas use19auinduliies
szovaandu o arendinisldiavennii
(Blagodatsky et al., 2010) Feonvaziouds
ANNTOUYDIAUNTE Tl awnFunIEae
FansAnwidaziiuldannivesifudves
LSCF/SOC galududgnanle uenndmsLin
Us1n9)n138 Negative Priming Effect a1a1du
Haunannstddetaivagdudunigvinle
USuusinomsiliiiganedevinligaunsd
WhlUgeeaans SOC amas (Liu et al., 2018)
Feoraduaumsmilaivsina SOM uag SOC
TuAudgnarlewasiutgndninadssdnd
fUmnigandiAulgndnn arnuanisfnuni
naledn U3nnas SOM, SOC, LSCF wag LSCF/
soc lufudgndadiniidugndalna
eadinardily onadusnsnsdosaans
figednsanisains SOM tfues dmsudu
Irlnaidosdnifiusinuues LSCF g uaz
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aonAdaafuy3anm SOM gene enailesain
finslonauiavenits suredinisladedunis
wazdoiadisdiuiinn N g vilinsdesaans
189 SOM anaie lnaidunauiainnisla

+

wsuAu Mslddeiniivazdedunsd nsians
Wenunuas finadenisevaansuay
nsa519 SOC InenflunaiiinanmisiUdsuutas
¥99d1uves LSCF 91nn1sAnwilaenis
AaTwideya PCA nudn POXC 0.02 uag
POXC 0.03 ffnennitanunsaldidusadiyin
A nAUlAlngLAEaiU SOM (ANSAN wazAnse,
2562n; Aumtong et al., 2009) dwsudeya
voadndues LSCF/SOC Migdluduugnanle
LLazﬂ%mmﬁmmmiﬁqa WU N, P, K, Ca, Mg
Feonalmdtudennsdnasunisadne SOM 210
U57n4n1358 Negative Priming effects (Liu
etal.,2018) LLazﬂalﬂmi@mﬁm LSCF i WSC
way HWSC Liuuusiuwmies iunisannisgn
gosaansuaziasuadne SoM Tupudiean
uly
NAYRITIRINRBNSIAALAZN SR EANY
soM Tufiu: nsfimsasiluSestaeiithdess
Usenau 1u Qilenie anwituit nszuIums
fudnvesiuluiuiiy mmqwmﬁuﬁ AaDAYL
anudnvesiu daduanmfinuluauise
TuBafiudl nsAnwillguseifiunavesfiud
Fmin) Jefivdadu (MauynRumEedusuAv)
fifmnuvainuans Fedafuiiunuimddey
lunszuiunsasne (Formation) n1siiusnen
warn1sgesdanyves SOM TuAuunazyin
wAN#19AY (Kogel-Knabner and Amelung,
2021) dwduiluiivuindn (Plot scale) anadl
AMLLANAITInAY LHoRy wazan iU

219b317n FIAUUANFANVDINFUYAAUNAN
a ~ v ' ) & A
Anviundegwnnaranuliniuvuianud
(Bekele et al., 2013; Gessesse et al., 2020)
P = a o & | P & &
Weorlspuisuiunuruslng nsdnwiasall
gipAuinuluiun@nvindunquau Ultisol,
Entisol tay Alfisol Wudiulve) waznszany
Tuiuvgnivunazyin dmSududuau
Ultisol @13n5anULsAunten s anoaannmy
¥UAAN9 ) LU Fe-oxides, Kaolinitic hag
Gibbsite Faudunsaspadnuniinnuauisalu
) ' v o A ad ada
n13aedu SOC ApuUNeAHBIRINT NN
l3ig9 (Kogel-Knabner and Amelung, 2021)
uen1nll 918971197 hydroxypoly cations 94
Fe* uaz AU WWuawerhliAnnisiivinm
SOC Iifuilafiang (Mineral matrix) ¥84
afunsdanswmanil swuneansiwanisantan

= =

F93 Al waz Fe Wudumnilavean1sdudn SOC

.

o

Faonavilsl SOC wanfleglufulderumuiy

9

WuU (Kogel-Knabner and Amelung, 2021)
feindunsvrasnisuassfing CO, eanu1aN
s uaﬂmﬂf‘:UV]U’WWENTJ%ZJ’]NE]WY]@ silt
waz clay MaUTuIu SOC TnoideuaziBenay
Tansgesaans SOC femuuniauile
weu Lilesan silt waw clay ﬁmi@m%’wm
LSCF 11 WSC wag HWSC iﬁﬁﬁuﬂwaaaumﬂ
fsnandaqaunisldiduuvamasnulden
Fahwauanmsdesaans LSCF ana (Kalbitz
et al., 2003) imﬂy’ﬂmiﬁuw%éﬁgﬂ@m%’uﬁ
vuiuRvessiumisronaduasdunsd
ﬁﬁimaqamm@lmyl annsafinnsiuasunlad
y83lAseassvesiuiana (Conformational
changes) Ly Msfilaanaveansnoziiluiinig
uwnsnlulassniseyniarunderdainlins



' - a o o &
gpgdaN8anad wanani A1 CEC TANUALNUS
nuvlauagUSuiaeunia Clay wy acidic
functional group (COO") Ypeninwaulaaau
a a . . = ° '
dun3d (Organic anions) Fudumiunus
UsgRavuunuiifusaumieuaz usums
Alglun1sgadumin polyvalent cations dmsu
AuUgn?1InfiUIuI SOM wag SOC 16
anune1aazdululadninainnisnvsun
SOC Qmjzadgﬁﬁu%’udwiﬂaﬁwaﬂizmuu,az
y S - ‘
WUrHuvesuaagunlugnnineadu (Soil
hydrology) w83Auugntdy dausziaud
ALNYIVBINUANINBINAVDILA L NUTN WA
ANNANYRIRUAIY (Qin et al., 2021) 8133
nanlainisussendldiieyssidunnniniu
warn1sAuSnwIAsuaulufy Tasaniznig
= 5 a’lj v a d’lj el' = o a" o
Anwiaall Yoyaludeuniduladendday
o & v a & A a
I UADININTUIVUINVDINUN AN BN 12
ANdLNUSAUaTaUadE (Abiotic factor) A1 ¢
PinasiaUsuia SOM wag SOC wu wiafu
USUNULALIRATD I AULTET @N1WDINTA
SINFUIUINE AN NIUN faenIuaNTRved
Aurng 9 Tnedudunesiarsanlundoniunis
IANTSAU FITNARDNTAS 1AL EBEAANY SOC
Faluni1sAnwinainueans uauluAulaen
muaunateUsznsdaiunmseinlunmsesune
AsilasukUasues SOM, SOC way LSCF oy
asurgestaveagnalaegnanile lnganiy
= v a 4 o 1Al ~ Y]
nsfnwluszAudsnuivualug naziidade
v o X A . o a
FratuvUNRNUT (Scale issue) msunluRasan
Tunsaansal (Modeling) @wsunsiiusnm
A1SUOU (Delgado-Baguerzo et al., 2018)
ANUSUUNUIMIBIUSUN LSCF HU 97019
o Lx o o e
ANYIASIUNUINLANUFUNUSAD SOM LAy
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SOC agedaan Fududnsudinistesaans
P ~ ~ ' A

MSwaziinnsnevaussnisen1sasuluad
ANMuIndeu YU seuun1TUan aumgd
ANTY N133AN1sAY N13danisde Wudu
(McLauchlan and Hobbie, 2004) f41u
AUt AUSU SOM, SOC way LSCF Tdu
svliuszidiugunmAulagianizn1sIanisau
AN 9 NNIAEAT LAZUNUIMABY SOM, SOC
waz LSCF siasAusnuasuaulufugeaiunse
T dunarsaundunurnislunisiiunwd

2 a A ! o -

Aasvauliluduiianisannisuasefnasou

ﬂi%ﬁ]ﬂﬁ]’]ﬂaUﬂ’IﬂLmﬂmii‘jUiiﬂﬁﬂﬁﬂ

d3UNaN1539Y
navesnslTiRumManumselAulgn
fiwauguuuy ldun 41 drdrinadssdng
wardly luuiundminniamieneauuy
ypaUsemalnesauSuu SOM, SOC wag LSCF
wud1 nsdgnitveanuguuud dlouas
Flnmdessdn Tinardausunn SOM, SOC uag
SCF ganinfudgnin Tuvaziinavesiiui
wuin Usinauedegega SOM Aedmind vy
uidsindusneUiinames SOC Aadugegn
waraues LSCF wuhdawindeddvaidusinm
\nfived POXC 0.02, WSC, HWSC itag C-FPSF
ganindaindu o dmsuaudiniudsening
SOM, SOC Wag LSCF w21 SOC, POXC 0.02,
POXC 0.03, WSC wag HWSC danudunusee
som Tududgndilewasdinlnadssdnd
fegeninAutgnin usd C-LPSF uaz C-FPSF
fmnuduiusiu SOM uag SOC 5098911
nsansantladeiitnadousunn SOM, SOC
way LSCF lnedndudosiiansannisdnnisiiu
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wu vdades nslanavieveIniiy way/mse
nsldde Wusu Sufudeyaaniiuiinged
anuduiusiueTiladusg q Aiduadenisiia
wazN13EoEa18vRIUsIIM SOM, SOC Wag
LSCF 1y wiinfiu Usunauwazaiinveausaumile)
anmernAvesidariuil sedidnguinen
anmituil naenauanTRvesiusig 9
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