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Effect of continuous application of organic materials

on soil water retention curve of soils under sugarcane plantation
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fusaidlosuiusinady  lavilnduldsdnwes
AuTUTiALuAN AU R UULLaE ALEN
mslavanduniduiuussiuedeseiileaili
fuideuunansiiUSinaniludisiduyselomn
ﬁaﬁ%gqmdﬂuﬁuﬁwmu

AdAgy : Tandun3duuuTenu, ildsdnumgauiu
Tufiy, nsnszneruindesluiu

' 1ANUFINET AMEINYAT MUWILEAY UNTINEIRENEATANERT IMEUIRMUNUAY 2.UATUTH 73140

Soil Science Department, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University Kamphaeng Saen

Campus Nakhonpathom, 73140
" Corresponding author: karnjana2755@hotmail.com

osanstulia:Je UA 39 1aun 1 w.A. 2560

25

Becrcuun - L

— =



[——

UNADDDY /=

26

Abstract

The effect of soil management,
namely the continuous application of
organic materials at different continuous
durations, on the available water storage
of soils used for sugarcane production was
presented. The research was conducted
on the 2 different soil groups, i.e. coarse
and medium soil textures. The effect on
soil water was investigated by analyzing
their water retention characteristics for
their parameters. The soil water retention
curve was fit to the form proposed by
van Genuchten (1980). Data analysis
followed the completely randomized
design with the duration of different
continuous application as the concerned
factor. There consisted of 1) no organic
material application and 2) 1 year, 3) 3
years, and 4) 5 years continuous duration of
organic material (filtter cake) application.
Five replications of soil sampling were
taken from each treatment. The analysis
for the 2 group of soils was performed
separately. Organic material application
included the filter cake and poultry dung
mixture at the average rate of 300-500
ke per rai annually. Results showed that
amount of pores at different size classes

obtained from the coarse soil texture

group were much evenly distributed

than those of the medium soil texture
group. Those of the upper soil layer
(0-30 cm depth) was much more evenly
distributed than those of the lower soil
layer (30-60 cm depth). The longer duration
of organic material application lowered
value of pore size distribution index (n)
of both soil layers toward 1.3. Values
of n for the lower layer of the medium
and the coarse soil texture groups were
1.52 and 1.81, which meant that these
soil layers began to have their structural
development, with more evenly distribute
of several pore size classes and decrease
amount of large pore size classes. The
effect of continuous organic material
application was much more evident in
term of water availability on the medium
soil texture group rather than coarse soil

texture group.
unin
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Keyword: organic material, soil water retention
curve, pore size distribution
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VIV FuAnnnsnsuvseingllandmdu
A ~ = ’~ a ° v
a13ieu NazidenaunIAlguNiivesiy vinln
a [ @ a . 1 Ya
Wendullinfu (soil aggregate) dsnaluAud
USunauasriavuaiiudy  wazdudunisyie
Ysuugslmhunsndudnludunthdnfulan
(rana1sgnAIUgianel, 2548) Teevily
AuloazdnilvauuInENUINNINY VU
g waziiledin1sdaddndanavudus g
Auluuiiy wazddaumsesnisseuietn du
a &I a0 U |l a dl
Aullloneuiiresinauuia g lulsunanuin
N UUIALAN ITARULINNTIZUNIEUNG W
lalanunsadniui ey dnfidawiSesns
¥ A &1 A Y] a =irs
v dulselevddony nsiuTandunsd
adluluduwuull WunistedfiuainuaIunse
TaudnAvd Il ulselesdsanylauiniu
AaliuANINEYeINSaR Lt veINYTLeg
fun1snszanevuInvaatadluAuundn
UsEAAURUll WeANYINATDY
N133AN1sAUAIENISLE Tandunsgusuleau
pg19melleauIw 0, 1, 3 wayr 5 U
san1snnAvt e lalduselesdvesnuly
naufAuiiene1u (coarse texture) Wazfu
\eumunane (medium texture) ldugndae
d' [ @ sg d' a 1
nsidsundasnisiniuiiiiinannishedan
uvsgUTuUTIRUAEANYILlAEN1SATIEBUIN
a ¥ Y o &
N15:UA0ULUAIDUEULAYA N YA ANUT U D
fAu dhunguilefuaslivsinaeynasumilen
wazounanseduiiusd

¢ ad
qﬂﬂsmLLamsms

NSLAUFEIALILATIZRFIDE19RY

AATIEveyan1e@iAwuy  Randomized

completely block design (RCBD) lawnns
wennszusandeiy fo nquilofuveny
(coarse texture: CT) LLazﬂdmLﬁaﬁumuﬂmq
(medium texture: MT) IAUMBEAUAY
F1UNNTNAGDY  1RBuUITE8LIa1989n15ld
Jandunidoandu 4 v laun lild
Janduniduiuusediu (OM), ldTandunsd
UFudgehu (nnegnauniiensoduazyaln)
Aollosury 1, 3 waz 5 U (OM,, OM,
uaz OM_ AIUE10Iv) WNufeegsRueg1aay 5
91 nnuasiiusogsiuduutasigndos
inwasnslatandurddusuuseiu 1 adwiel
Tudnswade 300-500 nn/ls ey
wuvdunarsuUasluriafiousunnay 2557 G
Hurrefisndesdatniiu fuiliiusedieiu
LARIRa Figure 1 1fiusnognefiudi 2 Fupuan
Aofuuuiinudn 0-30 cm uazAuansiia
an 30-60 cm AvAuLUUlisunulassade
(undisturbed) oyAAMLVILLLILTI (bulk
density: pb, 1475 undisturbed core method)
wazlda pb iledmnavAAImILT (B)
wasfuAuuuusUMUlasaE (disturbed) e
mdun3eIngludu (soil organic matter, OM
7% Walkley and Black) wiiioRy (texture
75 pipette method) wazyEUlAIENYAY
amduludu (soil water retention curve)
JERIE pressure plate extraction JEIU
avwdudld 1duA 10, 30, 50, 100, 300,
500, 1,000 waz 1,500 kPa AMTUTiAIA
Tupuuragszaunuay dluunualugunis
[1] wAAsfivesaunsTHlusunsy MATLAB -
R2008 MmsvnTAsdnumrANdY nszvhiumn
MYNAADY
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Figure 1 Sites of soil sampling at Nakhon

Buriram (medium texture, upper frame). The

Ratchasima (coarse texture, lower frame) and

symbols used on this map were points of soil

sampling for different of durations of organic material application treatments: ® no organic

material, @ 1 year, A 3 years and @& 5 years.

173 Y o n’l’ a
WHULAYAN BAIZAINNTUVBINY
EULAYAN WAL ANUTUVBIAY  (soil
water retention curve; 8(h)) {uA1fkandda
Usunauhannuldluiu - daduainuduius
1 dgil a 73 6 dy
serienuduludy (0) wazdndTaniuves

[
= U

Ulufy (h) L@ulAatasdunun1sNsEaNevun

= &

wazgUTvesesluAudiludnuusianizi
YDIRAUTINAINL LD AULALIATIASAUTLLANGNS

[y

A (Rowell, 1995) DakillAalazuwanininy

v v &

AUNUSTLIINIANUTUNI DU LU BINUFNEY

¥ '

Y = = 1 o s & <
Taniu Feendndianiiulag aunsowvaandu
YUIAYBIANIUAUNTT

r = (2ycos8)
(p,gh)

= A v A | 2 = a o
o r ADTANYDIYRY (M) v A LIsAsHIN
(N m") 8 Feuududaveidiniiuntsvadges
@nfvuall 8 = 0) p, ABANUNUILUUYDIL
(kg m?) ¢ ABAMULTLNA (M s2) A1IATEAY
YUATDY (pore size distribution) FeUszLiIU
Taanfuntans1vodulAIaN YL AU
v & v | PN | o A
NUNLALAISENING h AwpnFenY 2 A1l
AN USUIRsUe9tedlufuNTvuNnTERing

h Auaneneaiy 2 Arfazdiuinauluaie van
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Genuchten (1980) (quv3, 2535) ldaunis
DSUNLAUL AR NWAULANUTUIUAY  wazLTey

Tondu

0=6,+(0-6)
[1+(ah)" ]

o 0 Wuanuduluau (cm® cm®) 6, 1Ju

& = a A a v .
ANNTUAADlUAULLDAULAY  (residual

water content, cm® cm?® war 0. Ju

S
mm%iﬂ,uauqmm (saturated water content,

3 3 I [ '3 v dy
cm’ cm”)  h uANENYIIIRIANEIdA N
[om][
@wihodu cm?), n Qdfivdie) wazAiasi

(matric potential h = kPa) @7 «

YOEUMS @ m=1-1/n Awes n Ju
Arfivauenduiinsnszarsvunvestoslufiy
(pore size distribution index) rilA10g
SEWI9 1 09 3 01 n dandnlng 3 n1snseane
VAYBITBIRATUAY Yosdulngjaziivunnlg
Wazd1 n UAURY N1TNITINYIUINYBIYDN
Auau Yesdrulngazdiauindn uadn n fen
Jenine 1.2-1.3  msnszatededlunsavngy
yurnvziidnduiilndifesiu wazduansda
msiianmsvedasiaisfuiasnse (num,
2529) vilsausnAuin3egefuassyunei
989%19 (Arthur, 1994; a@dinA uazdo i,
2532) Snwariluveansndnuazauiy
fnifuguiaiea (S shape) Ao UTuaui
dvauanyesruIaan uieresvuinlug
mmuwawuﬂﬂmamwummm (Anautioy)
Usmmmava“auaHiuﬂjawmceﬁ,mu Yeuzdi
wawmﬂﬂmaﬂwuuaw (Faauunn) Ysunw
thazavanoglutoswundniviity

AnTedayaneada
WATIENANULUTUTIU (Analysis of
variance) MsadRfuansRAny lawn Buvsedng
ANUVULUUTIN AUIUILUUBLUNA AL
WgusI uaveAsiInauns [1] ldud dn

- ~
AN o, N, M, B, LAy 0, LWBATIVFDUAIU

S
WANAANRRETLARINLNUNTLAUFIDEN9FY
=1 =1 1 1 dl L%
LaLlUSYULNEUAIULANAIALARYUBIF ILUS
AuUARUMEIAAS Duncan multiple range
test  (DMRT)

Wedu mMsnseildlusunsudnsagy SPSS

wuNATIBREMTULARENEY
¥ aa .
A8 general linear model
= ¢
WEILAS Y138

1. U‘%mmagmﬂﬁuﬁ']u,unaanmuna;w,ﬁaau
fifvun
fuvuresiuiensiy  SUFum
auAIAAUmMTeInaraUNIANITIY  Bglugas
4.94-16.99% uay 65.73-83.77%

U5¥NaUMEAUNTL LA URUUTIUUUNT Y

ANUAINU

(sandy loam) Lagns18UuIU (loamy sand)
dhuvesiuilauunang ﬁﬂ?mmai‘gmﬂﬂ%am
Wu 21.88-28.96% way 39.20-58.61% M1l
S Usznousenuiiiiidenuwuusiu (loam)
suwllenunse (sandy clay loam) way
luwntyy (clay loam) @aufuaisves
fudloven ﬁﬂ%mmaymﬂﬁy’qaawm@ag
Tuyas 5.65-20.34% wag 63.15-83.20%
audiu Usznousmenuiiiionunuusou
Yunsig (sandy loam) ns18Uusu (loamy
sand) wagsiumilealunsie (sandy clay
loam) Audleuunansfivzinmeymaiumile:
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wazauNANTIwegluYe 27.17-42.47% uag

25.04-54.32% PudU UseneusieRuilsl
WoRunuusn (Loam) Srumilenvunsne
(sandy clay loam) Tautuuilen (clay loam)
wagiute (clay) (Table 1) Wipuioneu
wazAuLieUiunans Toun1AvuInfAumTle?

'
a

WinduluAuae YSunaeunavunafumien

a

IS a ! Q’lj IS ! =) 2

Muntufuatl  asiinasievuiavseusunn
YaaadlufiuiINNIAUITUIIIEYNIANTIY
wsensewdddudsuianuin (Saxton and

Rawls, 2006) Lﬁ'aqmﬂaummmmﬁumﬁm
fanvAduasidon ilfAensinzdaiy
vesouMARumtewneiues  visnzdn
ﬁ’uaqmﬁﬁm 1AUSITUYR Lﬁ'aaymﬂﬁumm
AumisnSusiulasdeutuasiliiAnges
IEn  N1sdudiiuressynnfumiles
vldandinnuilety  udwinliAnteswun
g Selvdndiuvestoswunnlngifiudu

(P3P IUgIaNen, 2548)

Table 1 Percentage of particle size distribution calculated from the four-continuous

duration of organic material application treatment in coarse and medium soil

for topsoil and subsoil.

Topsoil Subsoil

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

max 16.99 83.77 21.77 20.34 83.20 27.92

Coarse texture min 494 65.73 2.97 5.65 63.15 5.95
ave 11.54 76.89 11.56 14.82 73.22 11.95

max 28.96 58.61 38.08 42.47 5432  39.17

Medium texture  min 21.88 39.20 16.56 27.14 25.04 17.11
ave 24.59 48.01 27.41 3347 41.57  24.96

2. USHauBum3edng AMNRUILLNIIN wae
AUNTUTI
NU IRUULLALAUAIYDITINEDY
! &J a 1o a a 6 U a 1
nauilediu  nsldtanduniduuuseiuege
! = [ ' LY 1o POl a
olasdunatuusiaiy Tviilvieusunmn
ouviseing (%OM) AT (p ) uag
ANUNTUTI (E) dAuuane1aiu (Table 2)

lufunduileveny OM didneglugie 0.14-

3

0.47 %, p, Hfoglutas 1.43-1.68 ¢ cm
wag E deeglutig 0.35-0.44 dlufiungy
\euunans OM drregluie 0.45-1.01 %,
p, NA1eglurae 1.24-1.59 ¢ cm” uag E 4
Aegluti 0.32-0.56 N1snAuLleUUNaNE
USunau %OM gendvesiuileveny 1esan
A a N A ' o q val wa
fUSnaeunaRuwiemnnn yilvidauds
< d' o =2 [ S o

uanseuis  annsadainiziudunieing
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Table 2 Effects of soil texture and continuous duration of organic material application
on amounts of soil organic carbon (OC), soil organic matter (OM), bulk density
(p,) and porosity (E) in the topsoil and subsoil used for sugarcane production.
Top soil Sub soil
OM Py E oM P, E
% gcm? % gcm?
Coarse texture (CT)
Of\/l0 0.34 1.64 0.42 0.32 1.68 0.38
OM1 0.44 1.52 0.39 0.14 1.62 0.37
Of\/\3 0.38 1.52 0.41 0.22 1.61 0.35
OM5 0.47 1.49 0.41 0.27 1.43 0.44
P-value 0.71 0.17 0.87 0.45 0.48 0.66
Medium texture (MT)
OMO 0.74 1.58 0.32 0.92 1.24 0.56
Of\/\1 1.01 1.52 0.41 0.80 1.53 0.46
OM3 0.91 1.54 0.38 0.45 1.41 0.44
Of\/l5 0.83 1.59 0.35 0.77 1.39 0.47
P-value 0.68 0.72 0.68 0.64 0.21 0.32

Different letters within columns indicate significance at 0.05 probability level by DMRT

Wlawn (auansdaeivivgitiven, 2548)
Tagvhlunadundeingluiu fidesndi
1% awdeindmegluszium (Bses, 2558)
mMsftagdnwnseiudunioinglidiangs vinle
gn  uilagldtandunidlulsuamininiy
desnanwglenniafidouty Aussuis
91MeR  ilBuvseinginistevaaienaen
ne Uhinatandunisiflalundsandung
AuRelivilisundeagluiwdiuiy (sed,
2558) Bnvaninaznouniionsowuazyaliiu

¥ '
a v ada

Jandun3dtuiniinstoaanseg9sing

3. Fuldsdnwaranutuvesiluiu
Tufuvy nguilefuveny nslddan
duvsgUTuUT Ul o, n, m uay 6,
Tanuuana1eiu wevinld 6, Jdanuuaneig
0.03) 3%

& I = o a o a 1A
wiulen  eldanduv3duiuussiusiesiies

pgslitedAYNIEia (p-value =

Sunawuty  nldeaduiuduside
gt Tuwnefinguiuiiouunan anusoudios
vaashaTandunidusuugenu luvilven a,
m, 8, uwa 6, finnuuananeiu usviliaiaed
n dANuuenaeiy (P-value <0.05) nsld
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Table 3 Parameters of soil water retention curve following van Genuchten (1980) form

and amount of available water (AWC)

Topsoil Subsoil
o4 n m 0, 0, AWC o n m 0, 0, AWC
Coarse texture (CT)
OM0 0.01 212 052 006 055a 0.06 0.02 1.77b 0.43bc 0.09 0.53 0.08
OM1 001 218 054 005 047ab 0.04 0.01 228a 0.56a 006 047 0.06
OM3 003 192 046 0.04 043b 0.05 0.03 155b 0.35c 0.08 0.52 0.09
OM5 0.05 1.87 0.45 0.05 053a 0.06 0.03 1.81b 0.44b 0.06 0.48 0.07
P-value 039 0.49 0.51 053 0.03 0.31 0.06 <0.01 <0.01 0.32 0.74 0.32
Medium texture (MT)

OMO 0.01 1.83a 045 0.15 0.70 0.11 0.01 1.69 0.41 0.15 0.52b 0.14
OM1 0.01 1.59b 037 0.17 0.64 0.15 0.02 156 0.36 0.22 0.69a 0.21
OM3 0.02 153b 034 0.15 0.64 0.14 0.01 158 0.37 0.16 0.58ab 0.15
OM5 0.01 152b 034 0.13 0.69 0.14 0.01 1.69 0.40 0.20 0.63ab 0.17
P-value 057 005 006 071 072 078 022 052 052 011 005 0.5

Different letters within columns indicate significance at 0.05 probability level by DMRT

a A v oA = ° v a
duvsyingseilonduiaiuiy vilvaiai n
AnadwarlANINLNG 1.3 wansINAuTNmUINTg
99lASIES N HAZINISNTEINYVUINVDITD
naueee adnatennty InenluAunguile
Uunaaziiunadaaunitlufunguileveu
(Table 3)
dwlufivae  nauilefuvenunuin

| A Vo a a6 a
ANUFBLDIeINTsldTandunIdusuu TRy
M N waz m AANULANANAUNIGEDS
(P-value < 0.01) MsladanBun3dusulTeau
fowioauny 1 U (CT-OM) MIAAIASA N
WAy m 1ANN (2.28 war 0.56) wiawgunu

1 A 1a a v <
ANRBLoweINstadunseTng Wunan 3
ey 5 U (1.55 way 0.35 d@nsu CT-OM, uae

1.81 way 0.44 d@msSu CT-OM, AUENU) B9

a0 L4 U U a = U
n dAgidmian 1.3 wansdnisladuniedng
| oA N 0§ va o o
ateriailesuu 3 way 5 U yiiauiliauinis
Y8LATIATIRALNITNTEINYUUIAYRINANTT
1a a o < IS o U A
nstadunseiagiiuna 1 U dwmsunquau
\WeUmna Anusiailesvesmsladunsedng
Ml 6, HANuLANANAY  (P-value
<0.05) Aunldianduvsdusulafusieiia

v '
A a a

IiMANuTuALANAIEWY  Weleuiuaun
a (K% a S 6 Ly a a0 U ¥
Lifinslatandun3dusuussiu n Andnlng
1.3 LEAINNITNTLINYVDITDIAD UV IALLELD
=1 1 1 1 = Y a U
mnefaluisiaenauuwindesdivsinalnameniu
Y a A W a | | a P
nslatanduvsdusuunanuetvsiaiilos liliug
AENSUTUUTIERFINNNTNTEANYAIYUIAANN
Yp9dlufua19vesRUia U Iunanatl
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Falnerhluauionenvaziian n wn
Apwdetunans (quvis, 2535) 1wz
auﬁawmmzﬁé’mdaumaaﬁawum’tmpjﬁmﬂ
nhuunun wesidlowiuianduvidenwiailes
v inIsnszneveInguuuInges Ay
aihianonty andndudesiifivunalngas
Fonaardmauluiuarsdmiuiuidoneunas
TuduuudmsuRuiourunans (Table 3)

dlounuemfionn Table 3 Tuaunns
(1] warhwnasadunsvhidulasdnuaus
muAuveiy (Figure 2) \dlefiansands
U%mmﬁﬂﬁLﬂuﬂiﬂwﬁﬁﬁ%mmm@misﬁlﬁ
(h -50 849 -1,500 kPa) LLGiasﬂajuLﬁaﬁu WU
TuRuuuwazAuasvesiuionsiu nsldvan
SunIduSuussRuuuudeies livinliuinu

0.80 - Topsoil
—m-CT-OMO

e CT-OM1

060 4 —+—CT-OM3
1

Volumetric water content (cm® cm®)

= 10000
Matric potential (kPa)

(a)

080 - Subsoil

Volumetric water content (cm® cm)

~m-CT-OMO
—4—CT-OM1
—+—-CT-OM3
~o-CT-OM5

- 100
Matric potential (kPa)

(0)

- 1000 - 10000

4‘..-:_ N

i
0

ihiduuselosiunansnetu Tnedareglutag
0.04-0.15 cm® cm” (Figure 2a 2c, Table 3)
dnlufudoviunans  nsldan
Suvisduiuusshuewioidlenuu 1, 3 way
5% ﬁlﬂiﬁﬂﬁmmLﬁuﬂidﬂﬁuﬁmmﬁﬂuﬁuqq
niluauilildtandunidusuusedu  laed
Umnanhidulsslesdeglutag 0.07-0.21
cm’® cm” (Figure 2b 2d, Table 3)
smiuliin duldednva Ay
lflAuueneneiy SERINTEEENaIVeINT
TaYanduvidusuusiu  TunndndYaniiui
AUVULAZAUAN  LANANULANAIAUIZNING
denumenunaioruiunans Tnefinwile
UunansasiivsunanilugrefiduussTosid

wvaunsagaldlaganitluduiloneny

0.80 Topsoil
= MT-OMO

—a—MT-OM1
+—MT-OM3
—o-MT-OMS

Volumetric water content (cm® cm™)
o
a
8

0 - 10 - 100 - 1000 - 10000
Matric potential (kPa)

(b)

080 - Subsoil

Volumetric water content (cm® cm®)
°
a
8

Matric potential (kPa)

(d)

Figure 2 Effect of continuous durations of organic material application on soil water retention

curve (a) topsoil-coarse texture (CT) (b) topsoil-medium texture (MT) (c) subsoil-coarse texture
(CT) (d) subsoil-medium texture (MT).
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