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Long term effect of organic materials on aggregate size

distribution and organic matter in soil of sugarcane land use
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Abstract

The objective of this was to study
the effect of continuous application
organic material time for 0, 1, 3 and 5
years on 1) soil aggregate size distribution
2) soil carbon stock. Soil samples were
collected from sugarcane fields located
in  Nakhon Ratchasima and Buriram
provinces. Results showed that the
coarse and medium soils found the
microaggregate soil which had highest.
Both top and sob soil. Carbon stock in
medium soils will result in carbon stock

rather than coarse soils, both top and
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sub soils. This difference is statistically
significant. Long term of organic materials
on top and sub soil will form the
microaggregate soil followed by small
macroaggregate, <0.053 mm and large
macroaggregate. Soil carbon stock in top
soil continuous flow for a maximum of
1 year uptake of 0.32%. Sub soil for 3
years is 0.24%. The soil with organic
matter, application time of the aggregate
size and quantity carbon in the soil

didn’t interaction.
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uazyITug (Figure 1) thdousn Aeilonu
112 sustu Awnilonenu (coarse texture) waz i
iourunans (medium texture) Jadvitans
Aeausoiilosvesnisldtandunid o 4
van loun laldTandun3d (0 year) 1d
mnnzneunsionseauazeyaliet ereiiles
wiw 1 U (1 yean), 3 U (3 year) uay
5 (5 yean) lagaginsldianduvsduniu
Yar 1 pde wadludnsn 300 nn. sols
Aushetheiu 5 81 luthafeusuiey
Fadutranafilifinisdanisuvasgndes
wasLAuisInandndesudd LRufed19Riy
fimudn 15 @, waz 45 U, NI
et usunuduiuuy (0-30 «u.) uwag
FuRuans (30-60 @) AURILUUSUNIY
lAs9a519Au  (disturbed soil sampling)
waglisuniulaseadnefu (undisturbed soil

. =3 % 1 a v .
samplings) LAUAI9E19AUlALTY soil core

N15ILAIIZIRADE19AY
AaTedunseingluauldis wet
digestion (Walkley and Black, 1934) (Viftlg

LAzaIsnY, 2542) AURSEIRUIATISYIRE
pH meter M9nsIdAUABU 1:1 A1AINY
wanildsulanlooey (Cation exchange
capacity, CEC) a1n1siluin (electric
conductivity, ECe) USH1UAITUDUTINNA
Tudu (Total ©) 38 combustion method
USU0uuan (Fe203) Lazwuan 1 (Mn203)
lngnsarinene DTPA, USunauesailty (ALO)
AAselaen1sananig 1 N KCl audnnu
= va o & v °

wiandagldRuniusuusuniulaseasts ity
R AALAIUATO UK IUAZULNSIVWIN 2 mm.
AUANUKUILLILTINTOIRUY  (pb) Mlaeds
undisturbed core method N15N5¥AYVUNA
dnRulaedS wet sieving mMaNAUAAULUY
laisumulaseasne legseufuruasunss 4
um (5, 2, 0.25 wag 0.053 mm.) azla
@ Aa v 1 @ Aa [~

Wedu 4w loun Wefuvuislvaidale
(large  macroaggregate; LMA Haun
>2,000 pm) FRUILANIUALILATIVUIN 5

@ Aa [~ 133

way 2 mm. LaAuvwInlugiiadn (small
macroaggregate; SMA faurm 250-2,000

um)  AulzANNlUAZLATIIWIA  0.25 mm.

)
ce  ddIBunal
Q o
a.dny °® o @B o on OM
year
o o @ OM 3 years
® 5 @ OM 5 years
(]
0 7,370
e —

Kilometeres
Scale:1:170,100

[ Non OM

M OM 1 year
W OM 3 years
Homs years

= S
B.bIBIYTIUY

1,731

Kilometeres
Scale: 1:80800

Figure 1 Sites of soil sampling at Nakhon Ratchasima (coase texture) and Buriram

(medium texture)

osanstulia:e TR 40 1aun 1 w.A. 2561

diaRuwunadn  (microaggregate;  MiA
UM 53-250 um) AuarA1SUAZLATY
UM 0.053 mm. waEIUIAIARUTIENNT
0.053 mm. (u53A) Usunadaduunaz
yurnthluduarduiugudnansade
(Mean weight diameter; MWD vaendu
mm.) Searlddussiivsuenmnunmues
dinpu auTRRuRvLaimldazilulnget
ANULUTUTIUNADAAULUINIILUUNNT
Iafutoyafieanuutly  mslesesiaifey
T9lusunsu SPSS

NaKazITal

aynAUgugiivashuiiAny
Auvueshuievey fUSunaeuna
n91eeglut 65.73-83.77% ounmansenll
agluYae 2.97-21.77% sunaiumiletegly
129 4.94-1699% (Table 1) fiilofiuuuy
JUUUNITIY (sandy loam) LasnIeUuIIu
(loamy sand) wazAuULYe UL U uNANs
fUsaeuAnTIgaglugie 39.20-58.61%

aunansienlsegluyie  16.56-38.08%

Table 1 Particle fraction of topsoils and subsoils used in this analysis

Depth 0-30 cm

Depth 30-60 cm

%sand %silt %clay %sand %silt %clay

Coarse texture max 83.77 2177 16.99 83.20 271.92 20.34
(CT min 65.73 297 4.94 63.15 5.95 5.65

avg 76.89 11.56 11.54 73.51 11.77 14.72

Medium texture max 58.61 38.08 28.96 54.32 39.17 42.47
(MT) min 39.20 16.56 21.88 25.04 17.11 27.14

avg 48.01 27.41 24.59 41.57 24.96 33.47

21.88-28.96%
(Table 1) fieAukuusiu (loam) U

aun1aRumiletogluyia

Junseuazsiuluiuniey  (clay loam)
Audrsvoshuilevery  feynensiseglu
43 63.15-83.20% aunAnTiewlaglugis
5.95-27.92% aumeafuviletagluiig 5.65-
2034% (Table 1) fiflefunuuirutunse
NTgUUAUTILLAE IUUTEIUUNTIY (sandy
clay loam) LazhuaePuieUunansdl
UNANTIERY U 25.04-54.32% BUNIA

nieudaegluyie 17.11-39.17% oynia
Auwileteglurng 27.14-42.47% (Table 1)
azfidloRuuuusau (loam) sauvunmse s7u
Yuhuwnilen wazwnden (clay) dlefudn
wnfusdioyniafumisniuiuluiaiedu
Uunansuaziilonumeny \Ananmsfieyane
Aumilsnadoudrsluasalufuiiogdudnly
MnfIAL NsiedoudeintunusI TR
1INNISVLANVDINY (1BU, 2548)
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audAnILATiAuUIIENNS

futfenervnazauideuiunang
Ladvilirufisendu (pH) wagenisualii
(ECe) fimmuunnsnefuisiuuunaziuais
szozarlunisldtandunidaeidosluvila
A1 pH uway ECe LANFNeTUIIADITERU
Anudn fAuvy pH eglutia 5.39-6.58
(Table 2) uazAuarseglugag 5.22-6.90
sdnoglutradunsndndaiunans f1 ECe
fiAoglurae 0.14-0.30 ds/m AUy
(Table 2) uagAuarsegluyde 0.10-0.29
ds/m (Table 3) Fadmeglurrdlsifinanseny
Aoy

Ysunaduniednquasusunamisuaulufu
AuvLLATAUAIYeERaALTIUS I
dun3eTng (Organic matter: OM) waz U
ANSUBUNINUALUAY (Total C) TAMULANANG
AuN19an@ (p-value <0.01) szazianlunisld

v a N1 A Lo § v & a a
Tanduniddeiiioa lvinli OM NafuuuuazAY
A7198AULANFEAUNEDR taeUSunas OM
gnugeanniiinisld 5 U davindu 0.65%
a | AV 1 Y] a = P
wazhuananunluiinislaiandunid  aedl
ANgaEAIAY 0.62% TIAUUY Sreglialunis
ldandunsdraiiion vilusuia Total C
WANANAUNIETH  (p-value 0.02) WU
1 1 U dUsunaansusugean wiiu 0.32%

Table 2 Effect of soil texture and duration of organic matter application on some

chemical properties in the 0-30 cm

Depth 0-30 cm

ECe CEC Mn_ O Fe O ALO
273 273

2 3

(dS/m) (cmor/ke) (mgrkg)  (me/ke)  (mgrke)

0.20 3.64°  46.04 84.88 16.96

0.18 13.67°  37.86 69.92  100.88

0.70 <0.01 0.46 0.24 0.07

0.14 6.45 40.25 71.90 44.75
0.30 11.39 42.12 67.02 48.12
0.14 7.75 42.10 95.61 54.97

0.18 8.44 42.27 80.03 89.80

0.22 0.08 0.99 0.56 0.81

Treatments
Texture %0OM pH Total C
(1:1) (%)
Coarse texture 0.41° 5.99 0.17°
Medium texture 0.88° 6.05 0.37°
p-value 0.02 0.80 <0.01
Duration of organic matter application
0 year 0.54 5.39 0.28%
1 year 0.72 6.58 0.32°
3 year 0.62 5.88 0.28%
5 year 0.65 6.24 0.18°
p-value 0.81 0.10 0.02
AxB 0.88 0.36 0.30

0.95 0.12 0.96 0.45 0.67

Means followed by the same letters were not statistically different (P<0.05) from others according to DMRT.

osanstulia:e TR 40 1aun 1 w.A. 2561

Table 3 Effect of soil texture and duration of organic matter application on some

chemical properties in the 0-30 cm

Depth 30-60 cm

ECe CEC r\/lnzO3 Fe203 ALZO3
(dS/m) (cmorkg) (mg/ke) (mg/kg)  (mg/ke)

Treatments
Texture %0OM pH Total C
(1:1) (%)
Coarse texture 0.23° 6.10 0.10°

Medium texture 0.76° 6.12 0.31°

0.22 5.02 25.73 25.33 38.20°

0.16 15.05 13.01 2528  368.04°

p-value 0.02 0.76 <0.01

0.33 0.09 0.09 0.99 0.03

Duration of organic matter application

0 year 0.62 5.22 0.16 0.15 8.11 21.89 20.81 110.2"
1 year 0.47 6.90 0.16 0.29 11.82 24.72 23.67 37.37°¢
3 year 0.33 6.01 0.24 0.10 9.35 18.39 24.67  337.09°
5 year 0.52 6.44 0.22 0.25 10.17 14.11 3472 310.75%
p-value 0.76 0.06 0.31 0.10 0.44 0.55 0.27 0.02
AxB 0.87 0.25 0.79 0.44 0.41 0.30 0.32 0.02

Means followed by the same letters were not statistically different (P<0.05) from others according to DMRT.

(Table 2) wazduans szezvalunsha
Tandunsdeailes liviliusuia Total C
1 v aa 1 | a a
WANANAUNNEADR WU 3 U ddsunugsan
WInAU 0.24% (Table 3) @999 OM way
Total C dnegluvSuiund Wewinaia
% a = 1 a a a =l U
e iusanideaniieanlrgiusinadurseing
A1N37 0.08% (BTUN LATANY, 2559) Lay
USunad OM wag Total C Tuwlasiwlyasdl
USUNUTIRENNTEUUIUNENT (DTTOUN LaTAE,
2555) \finanAanssunisufualuiiauas
WNEASNS  IAELRNIZNIS NS I N ALNANAR
NNISNBAT AR LAAUNAANULEDUINTY
wazgeyideasuauludu  Feaenadeeiu
Chen et al, 2015 S789°UINT NI

a ] | Y a a
AUssATIn1dInaliiAinn1siUasuwUas
& a 1 =3 1 a 6
msvaulufiu edelsinnu nsldtandunsd
Wy nstddedian n1sannislansiu vise
] 0 2 ada
nsealalansiulunlaanunsns Wuishae
Winasuaudunsglufula (Ogle et al.,
2005) Yadswantifinanausuimuaisuauly
Au Felsunamsveulufutuduedfuvuuie
auAIAAY  laglanziunioyniAnsigazd
USunamsuaudn uenani Usunaumnsuau
& a < a & a a
Tudiaduaiununlunisiiadiniu - USunmu
Tunsazaurnvaadafurinniinlunisidoy
= I3 a Y a [~ & a
gnounimvoadafuliiaduliefy  uaz
ANSUBUAINAIIDIIL BN ILIINTUAIUIN
NSAA1YFIVDIBINDUNTE  MADAIULINTD
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Table 4 Effect of soil texture and organic matter application time on amounts of the

bulk density, Mean weight diameter (MWD), large macroaggregate (LMA), small

macroaggregate (SMA) and microaggregate (MiA) in the depth 0-30 cm.

Treatments Depth 0-30 cm
Texture pb MW LMA SMA MiA p53A
(g/cm?) (mm) (%) (%) (%) (%)

Coarse texture 1.54 0.48 0.98 31.30 52.16 15.56"
Medium texture 1.56 0.50 1.84 31.32 42.30 24.55°
p-value 0.62 0.67 0.33 0.95 0.14 <0.01
Duration of organic matter application

0 year 1.61 0.50 1.19 33.13 43.44 22.24%

1 year 1.52 0.48 1.83 30.20 43.18 24.79°

3 year 1.53 0.44 1.15 27.29 56.96 14.60°

5 year 1.54 0.50 1.25 32.62 47.96 1817
p-value 0.27 091 0.63 0.90 0.16 <0.01
AxB 0.42 0.99 0.37 091 0.71 <0.01

Means followed by the same letters were not statistically different (P<0.05) from others according to DMRT.

AaiFInluuninundnuassunlngdad
unumaemsiiadingu (Six et al, 2004)
Nan1sAaes i nsUasuuUas3un
fusudunIslufuiuegiuiladonaisogig
Wy dnwaurnsliussleniiau Bnsufoa
Tuudasnunstu AuaNTANIINIEAIN

YAINN WATNIIAL (U LaznIng, 2559)

USunauseanlanuasainuaiunsalunnsg
waniasunanlosay (CEC) Tudu
Ussnausmilaeanlad (Mn O) Wian
oenlad (FeO) uavegiithioanlas (ALO)
Tuifefuneunazidefuliunarsvesiiuuy

lufianuwana1anuni1@dd (Table 2) Tu

AUA19AN Mn O, waz Fe O, Taifiauansng

(%

Ausynitedoaiodu uaf1 ALO, Ty
wansnsusEsde Ly (p-value <0.01)
(Table 3) szaznartumslaiandunidreiiles
YBIAUUY bV Mn O, Fe O, uaz ALO,
HAUULANAAUNeEns Tnausuiu Mn O,
awwulumslddieiles 5 U gegn Tewvindu
42.27 me/kg, Fe O, ffinsldsieoiies 3 T
gegn ey 9561 mg/ke uay ALO,
fiinsldieos 5 U gean widu 89.80
me/kg (Table 2) AUANITWUIITLEZLIAN
Tunslddandunidaeides  lavilviudunm

osanstulia:e TR 40 1aun 1 w.A. 2561

Table 5 Effect of soil texture and organic matter application time on amounts of

the bulk density, Mean weight diameter (MWD), large macroaggregate (LMA),

small macroaggregate (SMA) and microaggregate (MiA) in the depth 30-60 cm

Treatments Depth 0-30 cm
Texture pb MWD LMA SMA MiA b 53 A
(g/cm?) (mm) (%) (%) (%) (%)

Coarse texture 1.59 0.39 0.23 25.88 56.16 17.74°
Medium texture 1.39 0.51 1.99 32.55 38.57 26.89°
p-value 0.02 0.03 <0.01 0.06 <0.01 0.04
Duration of organic matter application

0 year 1.46 0.49 0.41 35.69 42.10 21.80

1 year 1.57 0.43 2.55 22.34 48.51 26.60

3 year 1.52 0.46 0.73 31.04 48.39 19.84

5 year 1.41 0.42 0.56 28.07 51.18 20.19
p-value 0.46 0.55 0.06 0.15 0.41 0.25
AxB 0.27 0.27 0.08 0.83 0.25 0.37

Means followed by the same letters were not statistically different (P<0.05) from others according to DMRT.

Mn O, uaz Fe O, fimnuuandnaiu Tagan
Mn O, fiinsldieos 2 U gegn wirdy
26.72 mg/kg waz Fe O, fifinsldsieies
5 U gegn Wiy 34.72 mg/kg s¥EELIaN
Tunsld¥anduvideilowils ALO, &imnu
WANANAUNEDRA (p-value 0.02) (Table 3)
fiimslddieios 3 U gegn widu 337.09
mg/kg (Table 3) warnUUFAURUGIIMTENING
ofuuazsrarinarlunisldYandunidae
Usua ALO, desanezgiiflonazazans
ponuuile pH <5 widle pH Smadfiuty
v 7 evglidenazanaznouluasiszneou
Falslavaneihn (Landon, 1991) 81 pH Au

ogludae 4.7-7.0 msazaneleves ALO,
9z (Sparks, 1995) ol pH VBIAU
aglugie 5.22-6.90 nsararevesevgiliily
w1 Fanuuunuezgideulugy ALO,
figdlufuans nnmanisAnwinuiniuna
Mn O, Fe O, uaz ALO, dnagluszaugei
gen dadlefiusoanledivaniigs sl
\Anarsideuiviliouniaduidoudafinfu
Judladu  (Bu, 2548) wazHan1sAnuyd
wiuidlefiuseanledas  azvinliusunw
Asvaulufuiidesa

uenandl A1 CEC wesAuvuuay
fudns  dauusnssdussrinadofunety
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waztiofulunay (pvalue <0.01) sze
nanlunisladandunsdsioiiiasisfuuuiag
a 1 e 1 [} 1 Ql'd 1
fuasldiimnunnane1aiy agwuIninisld
oA N oA |y & a

poLied 1 U UAIgenIUaus MenuuulLa
fuane WNuU 11.39 cmol/kg (Table 2)
Wy 11.82 cmolkg (Table 3) @edmeglu
SYAUABUTANDIUIUNEN  D1RuTUSUN
ANSUBUlUAUAT Avdanaliian CEC aneny @9
A0AAARINU UNUN wazAMY, 2554 151897U
1 a dy %3 =) =
Nufuensielunienziusendewnils
nuld1 UsunauAisuaulidanswanisuaniu
A1 CEC wazsilasainansuauluduiunuim
peanistiiuysezgavludu lasanizaivou
Tuduiin1annIsaatgfiva AL NN NG

3 a o a a A
29AUsENRUMLATIIININANHULaL AN UeE
= g | Y v aa o

89 Feanstidudiuvesasnsiuniniswmn
soll aulnansdilanisansusznaudaiin
lufian Tpgansdafinidudunieingdiund
wtesnmeas  Fesgleiiiudszaaulviiuau
duasusenIsiuiulun1sseeusInemis
Tufu (Puttaso et al., 2011)

AUKUILIUIINVDIAY (bulk density, pb)

nauilouiis 2 wiin uarszernaly
nslasanunidseiilesiivinetu laivhls pb
VOIAUVULAULANANAUNIEDR  WUIINIT
laild¥andun3d fien pb geniinsladaug
WU 1.62 ¢/cm® (Table 4) \flosannis
Luiladunseingasiulufu vihldanumuiugy
vasfuilgs nsrzBuniednglufuiunum
Tunsdaasulinuillaseadeity usfuans
wuin Wenuneruwavidenutiunans e
pb Tumndneiu (pvalue 0.02) szezan

Tumsldianduniddeiies 1 U ganddug
Wiy 1.57 ¢/cm” Fadueiteglutianuus
Fulonsuily wasnuyfEuiussuseing

g a Y a ¢
WeRu  wazsvesialunislalandunidse
WinAuvuIaLan

N1NIZANYVUIAVDIINRY

fuvy nudnAudeneuuazaudle
Uunans "Lajﬁﬂﬁml,é’uﬂhu@uéﬂmﬂLQ?S
Wiy (MWD) USunandeduvuialugdiale
(LMA >2000 um) USunaudiafuvuinlug
iALdn (SMA 250-2000 pm) wkasUsunaes
WinAuvuiaan (MIA 53-250 um) YeeRuUY
AAnuunnaeiuneans  wavinlrdusune
PUALANNTT 53 um (U53A) WANANIVINNEDRA
(p-value <0.01) (Table 4) szazIalung
Tﬁi’aaﬁuﬁé@imﬁmﬁmﬁu Taivilst MWD,
LMA, SMA wag MIA JAMULANANALDES
IodAyneadd  uavhlrtuSuaaundn
N1 53 pm (u53A) WANANNNSEDRA (p-value
<0.01) wagnuURRseTsEwhailoRuuay
seugalunisladandunidaeusunauuin
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