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" AURANBUAUIY (FC)

5
1 25 %‘%I)@Q

|
D

ANUFUNALAYINIIS (PWP)

» . Maximal water : : Permanent Wilting

" aoquduimdudssTevd (Awo): capaclty (SWaw) Rana Ll Point (PWP)
Gravitational drainage
AWC = FC-PWP

-0.33 bar -15 bar
(pF 2.0) (pF 4.2)

Filipovi¢c et al (2016).

0 bar

U

AN NamenIsNnLiuLn

(loAu [GENGERNEIT! dun3ying

a. Well-structured soil http://szolo.blog.hu
O Pure

A— §15 4
) e [ 2 - ; E
4 —O0— PWP = ol = Air, water and nutrients s W Amended
Soil d BT Stored in pores %14 1
Dy, L 12
=l b. Poorly structured soil w
| w0 Jo Gmg | | 10,
A S e e, W 8
arge § £ T e =9 ) 2 6l
1 pares Y :"/ ’ S < ‘, s “‘- ‘-u‘\ 4-
‘ s 0k A .l. o
Water remains [f- o ‘b p > 24
near surface ;i 5 !" (_ 0 2

Water and nutrients move
very slowly down profile;
air may be excluded

w
S

N
=}

o

YSunamnaauluiu (%)
Total available

o
'

L‘-ﬁl Very small Samp!e
AALUAIIIN Weaseling et al (2009)

s ls sl osel sc L osiloclosicl sic ¢
Aputavan gana uazenz (2658) |1RAU
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Pedotranfer-funtion

N1931AT3N900008

List of selected PTFs derived from tropical and temperate soils datasers.

FC uag

PWP

Source

Outputs

Ceographical domain

"Tropical” PTFs
Aina and Periaswamy [ 1985)

Arruda et al (1987)
Dijkerman {1988}

Hodnett and Tomasella (2002)

Lal (1978}

Oliveira et al. (2002)

Pidgeon (1972)

van den Berg et al. (1997)
"Temperate” PTFs

Cupta and Larson {1979)

Rawls and Brakensiek (1982)

Schaap et al. (2001)

Vereecken et al. (1989)

#3362 = L6TBB-0.0055 x 53— 0.0013 =« BD

& ysookea=0.00213+0.0031 = Cl

woaakpra =029 2 (Cl+5i)+9.93

W_gspni = 0.27 » (C1+5i)+ 1.07 with Si (2-20 pm)

wW_13kpa =03697-0.0035 » 5a

W_yspo s = 000074+ 0.003%9 = (1

Ince=—0.02294 — 0.03526 x Si=0.024  OC - 7.6E7 »« CEC—0.11321 « pH

Inn=0.62986 — 0.00833 = (1 - 0.00529 = OC+0.00593 x pH+7E-5 2 (12 — 1. 4E-4 x Sa » Si
8,=081799+9.9E- « (1 - 0.2142 » BD + 1.8E* » CEC+0.00451 « pH - 5E-5 « Sa » Tl

& =022733 - 0.00164 = 53+ 0.00235 = (EC- 0.00831 = pH+1.8E-5 x O+ 26E-% « Sa = (1
W _134p, =0.065+0.004 =« Cl

W_isn0 |(p1=ﬂ‘.DDG+ 0,003 = C1

W13, =0.00333 x Si+ 000387 = (1

W_gspgims = 3.8E-4 » 53 +0.00153 » S5i+0.00341 « {1+ 0.030861 = BD

wir=0.0738 + 0.0016 » 5i+0.003 = C1+ 0,03 = DC

W_t3km =I:'.| 00 = Wi — 3.??).‘95

W_isogirs =—0.0419 + 0.0019 = 5i + 00039 » C1+0.009 « OC

& 1spoxps=0.00334 » C1x BD+ 0.00104 » i = BD

8 3349, = 00003075 = Sa+ 0005886 = 5i+0.008039  C1+0.002208 « OM — 0.01434 =« BD

9 _yspoxps = —0.000059 » 53+ 0.001142 x Si+0.005766 » Cl+0.002228 » OM +0.002671 = BD
8 _333p; =0.2576 — 0.002 x 52+0.0036 » O +0.0299 » OM

& _15ookpa=0.026 +0.005 = Cl+0.0158 « OM

van Genuchten retention parameters generated by the Rosetta software with 5a, 5i, O,

BD as predictors

Inge=—2.486+ 0.025 x 5a— 0351 x OC- 2617 xBD- 0023 x O

Inn=10.053 — 0009 = Sa— 0.013 x CI+0.00015 « 5a°

&, =0.81 - 0.283 = BD+0.001 = Cl

G =0015+0.005 = C1+0.014 = OC

Nigeria
South-East Brazil
Sierra Leone

‘World tropical soils

Nigeria
Morth-East Brazil

Uganda

World Oxisols and related soils
Eastern and Central USA

Lsa

Usa

Belgium

@=volumetric water content at a specific matric potentizl (m? m

3}, w= gravimetric water content at a specific matric potential (kg kg-1), O =clay {% by weight . Si= silt (% by

weight), Sa=sand (% by weight) BD=bulk density (Mezm_ 3y OC=organic carbon (% by weight), M= organic matter (% by weight), CEC=caTion eXChange capacity | Cool kg |

soil); «, n, &5 and &r are the parameters of the van Genuchten equation.
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ARLUa99 N Botura ef al (2012)
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50

Samples percentage

70

Samples percentage

Kilometers

UNaRdas23 I IUY A wasa gy v‘?'i{u vlazAASTENY.
_ \ =\ _

s o N Ho b o %
NENAITIIRUUATATENSWEINIAUL N [
» . e q\“ \ \

40 A

30 1

20 A

10 1

([0

S L8 &L L SCL
Soil texture

60 A

50 1

40 1

30 1

20 A

10 1

AV SS GR
Soil parent material

AULLDYIU

® sandy, col, fl

® g3 s ,sl, L, scl

B m20oUUn
" BuUnsy

B Bunnsis

#44 TUsIWE
#246 Fu (0-2 1)

ASUNALINBAY. | .
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" TASNNISANYIAUAILNUNSNEI NS UNRIUINISINYASYRNUSSINA [Ne:
NAUAITINTMUNAL

» TpsunisAnuimnudunusyevauTiautunnslgusslovifauline
AnmuuazUseiiugunwiulunipnsiusenidganie:
NAUANYIMALTATISANIUNISUNSWEIN AL

2.nastivdeyaninauny

" Mini pit YUIA NINFYI*EY Windy 70*70%70 .
®fusiedianuulusuniulasyadne: BD, FC, PWP
B A3SUNIULASYASINAL: 1UeRY, OM
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Properties Method Referent
Bulk density (mg M-3) pB = Ms/Vs Blake and Hartge (1986)
Particle-size distribution Pipette method Gee and Bauder (1986)
Organic carbon (%) Walkley-Black method Nelson and Sommers (1996)
FC and PWP (% by mass) Pressure plate apparatus URANT (2548)
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1. N1SIANAUYDYA
" 4 gy [N
1. AWl parent 2. Alluvium 3. Sandstone 4.Granite

2. N15ALASIZIAITUBAINNINEDH
B JAS18VANNUSUNUSANY Pearson correlation

" Aiagnzripnusnaeatidey ANOVA finnuderiu 95 %
3.015851NaUNISVIUY FC uag PWP

" Multiple regression 35 €nter, replace with mean

®  Independent: %s, %si, %c, OM, BD/ dependent: FC, PWP
4.N15MSI980UAULLULIYONFUNIS

" %, RMSE, Me
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N19N5$91YAIYONDOUNIARL

1000
Parent Particle size distribution (g/kg) sand
materials . . g V : : B Sand
sand silt clay  silt+clay 2 5004 : : 7 silt
2
=== < 1 ! -|:| g'llii 1
] 637. 29cll 240aI 122.71a 362.71a @ ANAR qqqﬂ : : ilt+clay
Alluvium = = = Il = = = W
(£166.57) (+113.61) (+82.54) (+18.07) E 600 - == | 1
—_— a8 | gt | shitrcldy I I
749.780  120.91b '129 314 250226 @ RN 1 I
Sandstone - = & 1y vl q L
(£121.63) (+£57.30) (+87.54)  (£9.80) S 400 4 I lla!’_-r_ | I
il ol oty z T '
| 884713 8957 1257100 11529¢ & I
Granite = I I | s
(+27.94) (+22.98) (+5.35) (+10.56) ‘& 200 - I I 1l #anm
2 1IN 1 |
A I |
Mean 714.75 161.17 124.08 124.08 : I | :_T_‘- -
0 T —7 =1 T | . d =1
Alluvium Sandstone Granite

Different parent materials of soil

ARNANUDUNIA NIY/AULATIYN

q

*  Juwnside (34/1) > #Aunsny (5.8/1) > MENOULINHA (5.2/1)

a

al'r@m'a U At .wna:m YAUaZAARTENY

(//

f} mm’?ﬁuuavﬁ%mmﬁms

& ns’aiw[mw‘nﬂu e k¥



-y 6 1

AUURAU wazmINuFuUNUSAoAdugIuIsalunisontiulnNYevAly (69)

AIIUNUIMUYTIUBAsUSUIUIUNTE IR

25
8 4 —
mé 2.0 % 6
> == < &5 n/nn.
g s TTTT|TTTTTrhTTTT TS
:'%‘ 98]
5 T SR
© c
= 15 S
@ T S
2 -
L i
1.0 T T T 0 T T T
Alluvium Sandstone Granite Alluvium Sandstone Granite
Soil parent material Soil parent material
= a a a N = U ;
fAgeanlu Auwnsde (1.7 n/ausu.) AULBUNTYTNQFIILUIN

UNangagIad i A asnauA
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-y 6 1

Tunasinifuiivessu (o)

ALBUNSERU FC. PWP uas AWC

Soil parent

materials

Alluvium

Sandstone

Granite

Mean

Soil water content (%w/w) - = e e ——— -
| ' —— FC
FC PWP  AWC . 27 T~ e —
- el |
1230a  Te25a 176055 1 E :
il R I
(+6.37) (t404) 030) ¢ 4
9.953 574a 421a  E : I
£ I
(+5.19) (#3.61) 016  § | N I
I T IR T RN R : R I
| 271b) 1 1.16b 11540 | g 47 e : :
I
(+0.38 1028) (006) = : : | :
1
10.65 579 477 : I P2
0 | I |
: Altu.wm_ - _Sa.ndstqno_l | Granite |1
I |

ANUIUMTuUse oYLl

Soil parent material

panty Auwnsie
lUumnAINSeITNmEnaulILasiunse

UNangagIad i A asnauA
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AUURAU wazmINuFuUNUSAoAdugIuIsalunisontiulnNYevAly (69)

ﬂ’)’)llﬁllﬁl!ﬁfﬁ' SUIWNAUUAAUUAS US’JJ’)QJ?)’J’)JJ‘JU

Siwclay | _Fo_|_Pwp_| Awc |0 oM

-0.837" -0.7777 -1.000" l.0.882" _ -0.820" _ _0_4_4_ -0.223" -0.003
-0.837" 0.306" 0837" [0557° 0412”7 6.526*’: 0215 0.159
-0.7777 0306 0.777" : 0.893" 09537  0.582" : 0.160° -0.185
-1.000" 0837 0777 108827 _ 0820"_ _ Q744 _1 0.223" 0.003
-0.882" 0.557° 0893" 0882”7 0.9277  0.8497 0.248" -0.046
P -0.8207 04127 09537 08207 0927 0.588" 02197 -0.141

-0.7447 06207 06827 0744° 0849 0588 : 0.199° 0.095

-0223" 0215° 0160  0.2237 : 0.248"  0219° 0199 1| -0.130

-0.003 0.159" -0.185" 0.003 TJTM'@' —0.T4T ~ 0095 ‘ -0.130

246 246 246 246 246 246 246 164 160
significantly different at p< 0.05, 0.01., n = numbers of soil sampling.
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Soil water content RMSE (%) ME (%) r2
All Parent materials

(n= 2406)

0 v aoverestimated ©» = e
FC 1.932 406504€-07  0.89

Predicted soil water content (%

2
c. Sandstone (R"=0.93) d. Granite (R2:0 96)

15

20 30 | d. Granite (R%=0.98)
o 25 PWP 1.028 -2.032526-07 0.93
2.0
0 L5 ‘ ‘ ; Alluvium (n= 895) — = —— =
0 5 10 15 20 25 20 2.5 3.0 l- I l- I
Measured soil water content (%) F‘C I_ZZ_OQ 3 4705888_07 I_ O_8§ J
r---
20 PWP | 0.976 I 1.176476-07 0.94
10 -
g Sandstone (n= 154)
0
H : FC 1.459 2.30696€-17 0.92
: ° 5 underestimated @ » s = T
LEF = PWP 0.935 -6.493516-08 1_Q93 4

o Granite (n= 7)

I |
O 5 - s - - y FC 1.0044 , 2857146-06 |, 098 ,
Measured soil water content (%) PWP I 9 é -I O I_ QQQ-!
* AuudugIn PWP > FC * nisInnguvinliaunisdmnuulugiuInu
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e ] o 7 15 / | 7 0w / | o 25
2% 110 A 207 | 15 R s 7 e ol
> B / g7 / ’ A /
! /7 15 c15 7 / 2 c20,” 7 25 Cﬁ’
< / ? 20 4 4 25 30
5 g0 {7 7 N4 7 1/ 7
- r 57 7 r ‘207 L7 . /5" o
2 - 0 257 | ¥ _ .~ s 0 |V -7 P 35
L
400 15 1\ / 120 <\ / 125 (\ /
20 25 25 30 30 a5
s /[ Al [/ [ A= [/ / "
100 200 300 100 200 300 100 200 300
Clay particle (g/kg) Clay particle (g/kg) Clay particle (g/kg)

a. OM = 56 g/kg, b. OM = 10 g/kg and c. OM = 15 g/kg
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v @ ¢ !
FC  PWP  AWC VCs cs ms  fs vfs AINIANNWUETSVIIIN
-396

*

-413 -061

*% *% *% * *

FC 1 970 870 -261 -374

/]
M " ) - . - AUNIANITIYYUIAL NG
PWP .970 ] /23 -.233 -.340 -.348 -.369 - 126 i o '
=Y =]
UazUsUIUAINITU
AWC .87/0 /23 1 -266 -370 -418 -423 .081
VCS -:.261 -233 -266 1 1 551 457 -.338 -465
*% *% *% I *% *% *%
cs 1374 -.340 -.370 1-961 1 447 -104 -585
I *% *% *% *% *% *%
ms ].396 -.348 -418 I 457 447 ] -031 -.669
fs Ja13_ 360 _ =423 _ 1.338 -104  -03] ] Q16
___________ q *¥% *% *%
vfs L—.Oé] - 126 081 L4656 -.585 669 016 ]
400
/ E vcs
QUNIANIIYYUIALING = cs
; N ms
1 (>4 ¥ o o =) 300 A |:| f
?uumammgm UNna U - ) e
5
c _
o
'*3 200 ]
o _
o
-
©
w
100 -
(o i | | | | || _l_

Alluvium Sandstone Granite
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