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Study on soil properties derived from different parent materials
on water retention of coarse-textured soil
in Northeast of Thailand
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Togaunidanus1eiu wagimunaunIsnig
adamans  Lievhuneauannsalunig
fufuiwesduioveny wamsfinymuhiu
AldAnuriidadiuvesayniaruianseg
(637.29-884.00 n¥u/Alan3u) Audoneuiid
Ingurininanagnouinndanuannso
Tunsnfutilufugegn (6.05%) sosan
Fofiunseuazfiuunsdn audidu vonand

ganU71 N15UABULUAURIAUANNTE

nsfnfvilufudauduius fudium
LagdAEIUNITNTLANYAIBUNIATUIANT Y
(r = -0.744*) nyeuds (r = 0.620%%) uay
Auwilen (r = 0.582*%) UagaNNAN1SINWNY
mm%ﬂuauﬁssﬁumma}mm%uaum
(FC, r? = 0.88-0.98) uazqaLieans (PWP,

2

r’ = 0.93-0.96) laglddaduvuneuniaiiu

(M3guarAumilyd) ANUNUIMINTIN  uae
dunseingluiuuenudazingaunie vinlv
¥auns PTF fifiiavdiiusiigedudeifion
PnNswelagsumningauiule (FC, r’
= 0.89 waz PWP, r’ = 0.93) lagawizhu
flaansshainingauinindmaniiunae was
fuunsdn  wansAnuiasveulmituinfud
fifleAuieafuuiifngduiuiamsiudema
soamanunsolunisinifuiilufusety
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Abstract

Water retention is an importance
soil property influencing on soil and
water conservation and management.
The objectives of this study were to 1)
investigate some soil properties and soil
water retention of coarse-textured soil
derived from different parent materials
and 2) develop the pedotransfer functions
(PTF) for predicting soil water retention
employing soil particles, bulk density and
organic matter content. The results found
that coarse-textured soil in this study
had high sand particle (637.29-884 g/kg).
The highest available water
(AWC) was found

from alluvium (6.05%w/w) followed by

capacity

in the soil derived

sand stone and granite, respectively. In
addition, we also found that changes in
AWC in soil was significantly correlated
with sand (r = -0.744**) silt (r = 0.620*%)
and clay (r = 0.582**) particles. The results
of modified soil particle (sand and clay),
bulk density and organic matter content in
soil in each parent materials were higher

correlated to predicted water content at

FC (r* = 0.88-0.98) and PWP (r* = 0.93-0.96)
levels as compared to the whole parent
materials (FC, r? = 0.89 and PWP, r? =
0.93), especially in sandstone and granite.
Our results stated that the similar coarse-
textured soil derived from different
parent materials was varies of soil
water content which governed by the
relationship between some soil properties,
in particular the ration of sand and clay

particles.
unin

Awansalunisinfuiive st
Huasifistenuddnytonseysndauuasi
nMsansaunaztiiionanity Tngialuaa
FusiugszninaUsunamenitlupufuusedu
garansiasananudfyesirluiuse
N19LA3YLAULAVDINTNUIBDIAITULANF
'iw’mmm%’uﬁmmaaum (FC; Y3unani
Fussturarmansviaiu -33 Alawiana) was
WAIANITVBIAY  (PWP; Jsinavening
ussduramEnslyindu  -1500  Alannaana)
(Rawls et al., 2003) waglun15IAsIERausn

9P UlTSE LA UURAL LA I8N ABUTN
A9 UNINYIFANINIRUIINGILIUYINISANEN

&

FTYLATNAUIAUNITNIIANAAENS NT 8L
138A91 Pedotransfer functions (PTF) Tuns
Uszendlddmniunsiesegimeaudunus

TugUuuuNaunIsIdud un Taaaun 1989

Arddsy: nstiniuih, Tegduiuiindu, Audenety,
AAngTusanRswUile

Kewords: water retention, soil parent materials,

coarse-textured soil, Northeast of Thailand
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P b

annouLiioviiuieauamnsalunisinify
1h193fu (Medrado and Lima, 2014) ¥iail
auanansolunstnifuiuesiuaguUsdy
lumudnuagvenidedu  Tassadsdu  wae
USunauduniedngludu (Vereecken et al,
1989; Rawls et al., 2003; Wesseling et al.,
2009) sethu PTF daulveieléfinswamn
aunaifievhuisanuanasalunsiniui
vosaulanlddoyafiugruiitysdsauifnu
9 lolA YUINBUNIARY ANUMUIRIUTIY
warduvseInglumu (Tomasella and Hodnett,
2004; Botula et al., 2012; Obalum and
Obi, 2013) egwlshany  UssAndanuas
AMUYNFBIluNITYIIUIEANAINTATUATS
fnfuthwesdudae PTF duiuegiuai
wlsUsiuvestoya laevndnisiangudeya
AulvdautRviodnungiflndiAseiu dawa
TinnsviunedivssAnsnmuasgniesisiy
(Pachepsky and Rawls, 1999; Wosten et
al., 2001; Nguyen et al., 2014) MAnz DN
BoanilovesUszimalneiduginnafiuszay
Jofoudeiisunss  Vinanhliifieswese
nMsinwns  druvidallanuduiusiudnuny
warautfvesiu esmnfiufidrulngunegu
shefulungumnaiiulasy - Fedlvges
dufiunssunsnadufieturesiiunsanuu
fufunu wasindediu vilwAuiidodsudng
weudunINAUNTIEnsoRusIUNEIU  (NY
2558)
Anuduiiug fungiuduiavosAudtudn

WAL, AUANYUL AN
Judadeninanaznivaudnvuzuasaud
YoIiuIn  Ingeudnlinveiukarszezly

LY} . < [}
Myaanusn  (weathering stage) L1Uudase

(%
[ |

YITANAUUDIAINULANA VDA ULABLANY

o
(%

dedu (afsy, 2569) Fufunsiasanuas
aseanudnladeingauiiiafuasiiudn
wmanddunsiangudnvasuazauifnu
fvsimnuansalunsinivlufvlunie
nzSusenidsanilediliionumenuidudilng)
FefuieinsAnuillasinguszasdiiie
ﬁmamauﬁ’aﬁuaqﬁutﬁawmuﬁmmmi’mqﬁu
sufinRusetustemnuaunsaluntsiniiiuth
waznsUszgnAldtiademeduiionannaunis
PTF lumsvuneamuanusalunmsiniuii

YDIAY

4 ad
aUnIULALIENT

1. Hudidnwn
Anwrlupuiloneuluituiiniansiu
sonisanilelnefinsduuntueyniaiudy
AUNTIY (sandy) AUTIUNEIU (coarse loamy)
LazAusIuazn (fine loamy) oAy
AUNTIY (S) AuNTIUUALTIU (LS) AuTIulY
579 (SL) AUTIU (L) wazAusiumideivunse
(SCL) Fsiiingeudndafusnsdu loud ng
Furdafufiwaununanfiunse Ausnsie
LAZAZNOULIN

2. N3N 3T uazdiaszigaudaya
osku
M1n155uTnuasfnuideyalawn
Yoyafiunazunuil  (11m59d  1:25,000)
anuaENeEIAINeT Tngaunuilefiu wag
IUTIUAEIATIBTRYATNYTLaTaNTRAY

MNYIVDAAYRNIELUBAY  NITATLINYR?
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YuInBUAIARULazUTIINBUNS TR UG
fiszumudn 2 was anlassnsAneIRy
AINURTNEINTUNAUUINTLNYATUD
Uszwdlneuazlasanisenwannudunuses
audRnusunisldusslovdinuiofnniy
wazUsziiuaunninluniangiueanides
wile Ngud15IRTUUNGY uaznduANYILAE
IATERFDUATUNSNINTAU NBIFE15IAAY
Lasdsensnensay nsuiauiiau I e
2550-2559 upgymsianeideyailowin

TAYNNTILUN AL IANANS N WL AT AUUFVD

9

'
o a A =

Aumnaingauiiiafumuinvue lageide

=

vannseadd iedansosanizteyatieg
Tuteimsadaiongay WewTeudisui
Ateyaangedug Tutinadeaiu s
Annernazadiaunuiinaelusunsussuy

a1saunanegiaans

3. msfinwdeya uasnudlag1efu

NNTTIUTIFIUToYARULAEAN Y
wazifiudoyadufindsiluninausilaenis
vunenuuasiuiossduluiuiivim
fudlovenufifisnnagnoutiim funseuay
wuunstia (Figure 1) YNNsyARauALYILIN
N119 0.7 LUAS 813 0.7 AT 8N 0.7 LUAT uae
yozlagldainuaisAuauienudn 2 wns
udeyauazAnwanvuziazauifnunaen
wihdinAu Suiinteyaanimuwandenuianiivh
MIANYIMAZINUAIENAWIAENISUINTE U
By, 2542) Teenusieganuwuuldsuniu
Tssasiu  Iegldnszuoniiufudmiuns
AATIEiALTUR LAY ATV TINYDY
Aunaziiuieg1afukuuTuNIUlASIESIAY
dmuingiionu manszaeseymanu
warUSinadunie Inglusiu

50
4 -
s N
A ) \.\2‘91 vm/ﬁ by \\ A § 20
é hv\’_-l\ ! g E
i\ L s
£ 3 Py = § £
[\ 5 % / g
gt b, ’Jg‘ ~ P ;ﬁ‘-\ g 104
Ic_ 2 iy ‘\/\{ o, »
‘TSH{_“\-—\_‘ e )
ir/ “a T {k:’li a\\‘ S LS sL L scL
) \, A
\ i&l Y W N e o Soil Texture
L} 1 “t"\,l;"\\ * C—‘f A 3}\1\‘ e f \\\“\ o —
; & \3 L /‘\i PN ! v
et Py 2 q & 50
o~ c
a8 100 BETSL B
B T 5
(A e )/; A p A‘I } g
A { - £
e b A aa § 3 S 20
B T4 PP SR P N 3
e Ty e w D & 101
0 .
AV SS GR
Soil Parent Material

Figure 1 Locations and sampling points distribution of coarse-textured soil in Northeast

Thailand
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4. MSIATIZHA0E19AU
MNSIATIERANTRNIIN18ATNAY
oA n1snsEatemounIATUIANIIY (sand)
nsouty (silt) wazAuniden (clay) lneds
YuUn (Gee and Bauder, 1986) AUAUILLUY
594 (bulk density, BD) lng3Snszuaniiiumu
(core method) L.Lazﬂ';'m%uauﬁﬁzé’umwmg
Artiuauy (feld capacity, FC) a;mﬁ'&n
PWP)
Tngldviionuay @mAnn, 2548) LazNasia

01135 (permanent wilting point,

sErieANuALTuAUNLAE AT 1S
foarugarutuiidulselond (available
water capacity, AWC) uagauUanIeLAiivng
Au loun Usunadun3edng (organic matter,

OM) Tudulaedd Walkley-Black (Black, 1965)

5. M3AATIEdaya

5.1) Aeszviuazdangugnudeyafiuila

21NNTIIUTIMRATINNTAN YL TaLANTY
aeauy Teefisiuaudodsiuiomn 246
maglagiasandwunnguauingusyasd
Hu a4 ndu ldud 1) deyadedisiuile
neruTayningauningiu (Al parents) 2)
Toyadogafuanizfiunanaznoutim
(Alluvium) 3) FoyasegsRuameiaans
91NAUNTIY  (Sandstone) uwaz 4) Toya
fegnafuawziinnsaanefaniiuunsie
(Granite)

A5198UNT

iethlugnmsiinsgimeaiiuag

5.2) NM19ATeRteyan1sada e
AATIZRAINITNTEAEFIVIAIURAAIALAREY
AUN1950M08Y (regression) WagAMINULUIUTIU
N19EBRLUU ANOVA fisziuainudesiu 95%

vosladeautmnieiu loun euniAvuIanse
nieuds uarfiumiled HaTINTERINEUNA
vunnsewtalazAumie) m’mmmﬂui’m
YosAukarUTinaduse inglufu LAYARLTY
1umumvmum’1mm’1muaum ﬁ]@LMEJ’Jm’J'ﬁ
LLazm’mqulmuwL‘Uuﬂﬁﬂaﬁuu

5.3) Msilnsziteyalieadnaunis
MUNBNAANUFUNUS AATIZn1T0n008
wyAas (multiple regression) 7% Enter Lmuﬁ
Agaye (missing value) feoradsves
Toya (replace with mean) lpafimuali
FC waz PWP (Jududsaumiaduusinum
(dependent) wagmuuali S (sand), C (clay),
BD (bulk density) uwag
Wududsdasznsoduusvinuie

OM (organic
matter)
(independent)

5.4) N1IRTIREARUUTEANTANLALAIY
QNABITENINANULANGAIYBY FC wag PWP
(predicted)
n52930la (measured) MmsAdUUTEANSUDY

Alann1svinung frudeyai
nsenaula (%) AedgveesINNaaupInIga
AD9UDIAINAAALAFBY (RMSE) LazALade
ANuAaaLAaeU (ME) TngAn RMSE way ME
AWIULAINANNIT 1 WaY 2 ANUAIGU

RMSE = VNS (y -y ) 1]
ME UNE" (y -y ) [2]

= A o Y A v P
de N Aednnuteys, y - Aedeyayaiinile
z
uaz y Aedoyalugniiaos
z

osansaulia:e TR 39 1aun 2 w.A. 2560



NaLAZINT

1. auvffulazANUFuRUSAaANNEINITH
Tumsinifutivesiu
NHANTANIALTRNINEA NS
Lnﬁmwizmssmaqauﬁawmuﬁmmﬂfmq
Furndadusineiu lin aznoutmn funse
wagdiuunstn  wudr  Audulvgiieunia
wans1e neends wasfuwnien agluyas
637.29-884.71, 89.57-240 uay 25.71-122.71

n./nn. MUaIau (Figure 2) fudlafiansaln

wonluwsiagngdududnasiiuin Audiding
aufudafuuianiiuunsis  JUsuuuas
dneuruIneuNANIIYEIEn (884.71 n./nN.)
usislAuilendga (25.71 n./n.) vilvidndu
YaaUTIeUMANIIEReAumileIEEn  Ag
34 o 1 sosasunlufiunsie e 58 sie 1
duAulunduaznauiwniidndiusingn Seiu
naudiiiinmeymensisutligean (240 n/
nn.)  uazdildndiuremaTiusenineyna
vnanewlauasiuvietgan  dandly

Figure 2 Wlag Table 1

1000
Sand

800

6007 Silt S|It+CIay

400 dw

200+

Distribution of soil particle (%ow/w)

Alluvium

I sand
[ silt
[ Clay
[Cdsilt+Clay

Sandstone

Granite

Different parent materail of soil

Figure 2 Distribution of soil particle of the soils derived from different parent materials

in Northeast Thailand. Vertical bars are standard error (SE)

Audiilingduindauianiunnsie
fAnAnuvuwiuTINEsan (1.70 n/au.asl.)
e Ao mEneutn (155 n/av.w)
Lagiunsiy (1.53 n/au.9u.) AIua1au
(Table 1)
d0AARBINU  Wittaya

NAYDIAUINNAULNTUR LAY

(2012) ANWUIINS
3 1 I a =§’ <3 :J

psAUsznovdulngyluAuiidunininuniu

FONITAANEFAT LU WIAIBATYINAINY

VUILUUYBIBYNIAABUDINE  Wazaziiud

Audinrainfiunsiefiaiaaunuiny usau
TndlAssfuRuInAznou I BeRuriass
Usgnniloynirvuiafumiedlndifesiu
(Table 1)

'
[ o

NeaUALaz U LANF19NUTEUI 19T TAVD 4

a & aa S o A
ﬂumﬂﬁm@maumﬁﬂmeIﬂﬂLﬂaﬁ

[ v [J

Tgaunudanu esanaudlngdusuiu

9

auNARUTiEI  BuAANTIYEY  WinNg

q'q a S o oA A a a o
bNNBUNILINEFBLUDY LLG]@JUilI']ZUEJUVﬁ‘EJ']WQ
a4 a X = 13 v a s X (Y%
NLWHYULNEILANUBDY EJﬂ‘VNSUUEJEJﬂ‘UWTLlﬂ'ﬁ
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&7

AU nsdanisau (Puttaso et al., 2010)
defansanyUsinamudulufuiisssu  FC,
PWP uay AWC wud1 Serutulufiuesiu
939 2.71-12.30, 1.16-6.25 uway 1.54-6.05
Wodduslnetmidn awddu Taeazfiud
mmmmimaaﬁuiumﬁﬁ’ﬂLﬁuﬁﬂé’ﬁwqm
(1.5¢ Wosuslnethuin) Tupufiunaniiu
LN3ie (Table 1) Tuvasdilinunnuuwanang
semineRufiunanayneut Ly iunse

I1zUE TR LTI INAgne UL TS
dovenu Snldsudvinaantngfufiiniu
MniuiifigeniluninalndiAssdaiaun
wrnfiunse (adsy, 2558) well Aufin
Mnagneutmfiuwaliueuausovesi
Tunstnifuthgean  esanfutionsiins
N5%8FIveIVUINBYAIARUTNAINNAE
(Table 1)

Table 1 Physical and chemical properties of the soils derived from different soil

parent materials

Soil parent Particle size distribution (g/kg) ( /iD ) (?ﬁ/l) Soil water content (Yow/w)
. m
materials sand silt clay silt+clay $ yis FC PWP AWC
637.29C 240a 122.71a 362.71a 1.55b 3.17 12.30a 6.25a 6.05a
Alluvium
(+166.57) (+113.61) (+82.54) (+18.07) (+0.11) (+4.20) (+6.37) (+4.04) (+0.36)
749.78b 120.91b 129.31a 250.22b 1.53b 291 9.95a 5.74a 4.21a
Sandstone
(+121.63) (+57.30) (+87.54)  (+9.80) (+0.11) (+3.12) (+5.19) (+3.61) (+0.16)
884.71a 89.57b 25.71b 115.29¢ 1.70a 2.06 2.71b 1.16b 1.54b
Granite
(+27.94)  (+22.98)  (+5.35)  (+10.56)  (+0.19) (+2.42) (+0.38 (+0.28) (+0.06)
Mean 714.75 161.17 124.08 124.08 1.54 3.01 10.55 5.79 a.77

Mean in the same column followed by the same lowercase letters are not significantly different (p>0.05), the numbers are in

the parenthesis are standard error (SE)

PINNANITANYIAIIUFUNUST IEWIN
Hadvandimepuiuanuduluiuiasouds
awansnselunsiniuinlufiu wuin sedu
aadulufudanuduius fuimaeynia
AurwIne1e  leemiulaannananduius
galunmsauduuTunaeunAnswdmsue
FC (r = -0.882**) PWP (r = -0.820%%) uay
ANC (r = -0.768%) sudwiu Tuvesdia

anduiuslunsuindudinaeyniansenlds

0.412%*-0.620%%) LasAUWTNE? (r=

0.582**-0.953**) LAYNUAUAUNUSTLALUY

(r =

dmiurasinveteynIAnsgnlaiufumien
flalandly Table 2 uaﬂmﬂ’f PINNANTIIANEN
FlanupruduiugAidaauseninesunn
duvietnglufuduanaduluiu usiny
11 ANMURUILUUTINY DA UL A NF RS LY
sydusfusERUAMNTUluAY (Table 2) 210
AuduTLSFInandliiiiuinnisnszaesa
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N

2

padundafunLanaeiy Wudadenan

9

) ]

ﬁﬂ'ﬂﬂﬁ"l A ﬂ'J’]JJﬁ’]iJ"I'ﬁﬂELUﬂ"IﬁﬂﬂLﬂ“U‘Lﬂ“UEN

Table 2 Pearson correlations coefficients

soil water content

fAutilavievlunienzussndeuuis (Inea
LayAy, 2558)

(r) between some soil properties and

Parameters Sand Silt Clay Silt+Clay FC PWP AWC BD OM
Sand -0.837** -0.777** -1.000** -0.882** -0.820%* -0.744** -0.223** -0.003
Silt -0.837** 0.306** 0.837** 0.557** 0.412** 0.620** 0.215** 0.159*
Clay 0TTT™ 0.306 0777 0893 0953  0582*  0.160*  -0.185"
Silt+Clay ~ -1.000™ 0837  0.777* 0.882"  0.820" 0744 0223  0.003

FC -0.882** 0.557** 0.893** 0.882** 0.927** 0.849** 0.248** -0.046
PWP -0.820** 0.412** 0.953** 0.820** 0.927** 0.588** 0.219** -0.141
AWC -0.744** 0.620** 0.582** 0.744** 0.849** 0.588** 0.199* 0.095
BD 0223 0215  0.160° 0223 0248 0219 0199 0.130
oM 0003 0159* 0.8 0003  0.046 0141 0095  -0.130

n 246 246 246 246 246 246 246 164 160
¥, ** significantly different at p < 0.05, 0.01., n = numbers of soil sampling

2. N5l dadedlannznefudanisadng LLazf\;mﬁmm’;i wnilevhnisadisaunis
aunsiuneANTuluAY lnguanuaazingaunnida  vililaauns
nnan1sanwnisdndenldtads  PTF AidArandusius ﬁqa“’{ dlawfieuann

(%
=

AN ey Lol BuAIRININNTIY ke

Aunllel  AMURUILUUTINYDIAY LAY
Ysuadunsednglufulunisasrsaunis
yhureanutuluAudiiingdusiad1etu
(Table 3) WUI1 @UAITNABIAAIEATI
PTF

ANUTUNTEAU  FC

138NN wazUseansnnlunisyvinune

WAz PWP 619875013
Ainzinisannesgal Wea1sanans
asaunmsihwglunmsiunningauiiile
fArAuduius (1) wiriu 0.89 uaz 0.93

MSUAMNTUNTEAUANANTUAUY

LY 2V

ﬂ?i%’]ﬂ’]ﬂiﬂﬂi’]ﬂﬂﬂ’)@]ﬁ]@ﬂﬂqL‘Llfﬂ paanaly

q

Table 3 lag@n1zAudaIgfIaNNAUNTIE

LA AULNTHA
YNt LHeYN1sIAsIZANL
FUNUSIWUAUATY  TEUIAALAAINNNS

Ve (predicted value) wagnisiiudoya
(measured value) Asuansly Figure 3 uag
Figure 4 @msu FC uaz PWP lagwui
avmTudiseiu FC i r 2 way RMSE
0.88-0.98 0.044-1.932
Wesidud auddu Tuvasft PWP Te

DYITNIN Ay
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L

r? uaz RMSE agsewina 0.88-0.98 uay

0.044-1.932 Wosidus audeu wailddls
iuihiszansnmlunsinneigaderfie
Au PTF Auwnioulusuideves Tomasella
and Hodnett (2004) viiliilosandeya
Tunsneifiifenuiilndideatu (Bruand
et al, 2003) wariilenudoudnaneu
(Obalum and Obi, 2013) Nahazould
wWiudndleinisiansannisuangudnuue
wazanAnuiiaenndenuingiuiningy
ylvszansamlunisiiuegetu snity
Tunsvuneanuduiisesu FC Tufufiunan
prnewtimn (Figure 3b) @enndosiuna
483 Pachepsky and Rawls (1999) fifnwn
nsdangudeyavesiulmiulssinmideaiu

denalniuuluuuse@nsninuesnisyinuie
fae PTF gelu wonaini dmiunaresnis
vuneraduluiu wui fieutusedu FC
Umnanruduiildainnisvunedeigen
Agnnsate lTuvnefinnudusesu PWP
AMNTURLF 1NN TYueEAsnIildan
msnsate @sanldan ME Fiduun
wazau) Tuyndngaudnliafu laenisiune
araduiisedy PWP fiussAvsnnganiily
mMsiunefiseiu FC (2 gendiias RMSE
mnd)  mtnsededenalassedsiudeu
UMt useauTuRuTissiu  FC
(Pearson correlation w83 BD ﬁgﬂﬂ’i’flu
FC) danalvimautndinuudsusiuvestady

ganinANuuATEAU PWP

Table 3 Pedotransfer functions (PTF) based on specific soil properties for predicting

water content of coarse-textured soils derived from different parent

materials

Soil water content Equation RMSE (%) ME (%) r?
All Parent materials (n= 246)
FC FC=0.037*C-0.018*S+1.913*BD+0.085*OM+15.430 1.932 4.06504E-07 0.89
PWP PWP=0.035*C-0.005%*S+1.735*BD+0.005*OM+2.172 1.028 -2.03252E-07 0.93
Alluvium (n= 85)
FC FC=0.036*C-0.020*S+1.936*BDt+0.078*OM+17.416 2.200 4.70588E-07 0.88
PWP PWP=0.047*C+6.96E-06*S+5.40*BD+0.05*OM-8.072 0.976 -1.17647E-07 0.94
Sandstone (n= 154)
FC FC=0.055*C-4.37E-04*S+4.387*BD+1.52*OM-3.964 1.459 2.30696E-17 0.92
PWP PWP=0.031*C-6.53E-03*S+2.065*BD+0.41*OM+3.378 0.935 -6.49351E-08 0.93
Granite (n=7)
FC FC=0.014*C-0.026*5-2.684*BD+0.033*OM+29.569 0.044 2.85714E-06 0.98
PWP PWP=0.058*C+3.75E-03*5+0.841*BD+0.082*M-5.241 0.055 0 0.96

C = clay particle, S = sand particle, BD = bulk density, OM = organic matter
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Figure 3 Relationships between predicted and measured values of permanent wilting
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Figure 4 Isolines of soil water content at field capacity based on relationship between

soil particle (sand and clay) and organic matter contents (OM), where a. OM =

5 ¢/kg, b. OM = 10 g/kg and c. OM = 15 g/kg
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