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Abstract: The assessment of available soil water capacity (0 of tropical soils is often inconsistent with the

)
AWC
appropriate determination of the field capacity (ch) in different soil textures, which affects identifying critical
water content and irrigation. This study aimed to compare the assessment method of ch by hydraulic
parameters from soil water retention curve (SWRC) to OFC at pF 2.0, a standard method used for laboratory

pressure apparatus for evaluation of 0, . of different textural sugarcane growing soils in grouping to coarse,

AWC
medium, fine, and gravelly textures, 3 locations of each textural type were collected at the depths of 0-Ap,
Ap-60, and 60 - 100 centimeters. Particle size distribution, bulk density (p,), and soil water content (ev) at pF
levels 0, 1.0, 1.5, 2.0, 2.5, 3.0, and 4.2 were analyzed, then the ch was estimated at maximum hydraulic
capacity (C_(h)) from SWRC obtained from experiment data with van Genuchten’s model in RETC program.
The results found that the predicted (ch at C, (h)) value was below pF 2.0, which was in the pF of 0.85 - 1.78.
Therefore, this suggested that the assessments to ch at C,(h) depend on textural types and can be applied
in the laboratory to determine more accurate critical soil water content, intervals, and amount of irrigation for

sugarcane.

Keywords: Field capacity, hydraulic capacity, available soil water capacity, soil water retention curve, RETC

program, sugarcane growing soils

285
Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.



M5A19NAT 39(3): 285 - 298 (2566)

ar 1 a d’l dl c a ¥ oA o dl
UnAmnea: miﬂixmumm'imqmumﬂuﬂiﬁmu (9 m@mumm@u wWuINANNEULLTIAY ﬂ@ﬁﬁ]lﬁ@'ﬂu

" AWC)
mnma‘ﬁwummmqmm’m%ummu o) Ly mmumwmvmﬂmummm@m@ma‘ﬂmuumwmmﬂqm
LL@yﬂ’]ﬂMu’] mmﬂmmﬂumiﬂmuumwmm’mmuammmmumﬂmLLﬁJimmammnnmwL&’uimmmm
SEETRCIN (SWRC) iy 0, ‘1/1 pF 2.0 mﬁummmmuﬂmmnme@mLmmuiﬁﬂuuﬂumamqmumﬂiu
Mmmm 2 LW@‘lﬂjﬂa‘vmu ech ‘Lumuﬂ@nﬂ@wmﬂwmvm@muum SWRC wanF1eii Tusadaaszuda Tawn
nzgmmuwmu 1unane axiden uavilunsn aeneay 3 13190 Adaannuan T@un 0-Ap, Ap-60 Uaz 60 -
100 LIUANAT 1IN1T9ATIEUNITNITANEBUNIARY ATHUUIWUUIINTBIAU (D,) wazANLIuRLlne B
®,) fussiairaesiudl pF 0, 1.0, 15, 2.0, 2.5, 3.0, 4.2 anifinmslszidu 0,210 SWRC lneitlszidiu 6,
M ANTAANARNSGI4A (C,(h) AAuananFulsTafianfainiuiea van Genuchten lulisunsy RETC
WA B ou C,(h) aejinndn pF 2.0 Geasflugaq pF 0.85-1.78 s wamsAinea i 0,24 C,(h) i
Anwnzdenu wazarnsnin lluuld lude sl §uRnas Lﬁ'faﬁmummmm%ﬁﬂqm TUITYLIIAT UAE
mslindmsudee vty

o s d’/ ' d’lj a d‘ ' 2 =® %;
AENATY: ANNAAYINTUANIN, ANNATAAART, AnNaANTWANNTIusrTem, idunsnTAinistintinaes
A (SWRC), ltlsunsu RETC, Autlgnéa

AU TunrsAd gl 19l sz laadls deAATauuLea

g A e A A &
pondudulszTamisdantha 1A NqAINTY

Y o % | < . . ~ o = 3 =
nsdgndasuuudinudelugogeluiiegas auu (field capacity, 6;.) Miazilusapaun pF 2.0 W
(dry spell) doginaunatAnfameuduAy Tudamds mmmmﬂmuimwm uAz mmwwummmm
aszuia JafuuuasdgnidrAnyaesdszmalng YnaesAuiindu 1nfineuTuiuanasaud
sufludesiinisdanisiinfiedinnandnuaz  seAuRiasssesnamTuiilulszlomd A CEET
AMUNINTBINANARSRY TIn1snuuALTHIINAY  Wi90199 (wiing point, ,,) TH TTALLINAUT

A3 A o P o Y % \ & ! A
narnsliiiunfanalifasenduanufuazdeya pF 4.2 d09ANTUIENIN O, uaz 0,, ABAIAIING
4 e I ¥ 4 - -

wnenfuAnullulsylamizesirlunu niuduang Avumumdulslend, 0,,, w32 0,,.= 0..—0,,
Anduiduilezlagid (0,,) T9gnasuAnaaY  (Yingjajaval and Sangkhasila, 1991) N19@ N1
aneuzilenunaziassairefuidudAy ann ANHULEUNTINLBIANNENNUTIZNINIANNTU

= - a = o a A o ~
ﬂq?ﬂﬂﬁq@N??ﬂuzﬂquQﬂN@NH?m"ﬂ@\?ﬁuiu (ev) LAZLLIIAIUN (eh) UBDIAUNTEAUR I "l T8
& A o o ! = ' wa ala 9 = 3 a i .
Wu'ﬂﬂ@jﬂﬂﬂﬂﬂx']ﬂ@']q N?qﬂﬁquqqﬂﬂuquqwmﬂd‘ ﬂﬁ‘qV\'L&’uIﬂ\‘lﬂqﬁ‘ﬂmunﬂ\iﬂu (soil water retention

m@qau‘ﬁ'zﬁ’]ﬁmﬁ@ﬁﬂwmuﬁ@ﬁu JGEREQREITETRE curve, SWRC ¥ T8 soil water characteristic curve,
AL LULTINT9A YW HAannuistlsuaaudig SWCC) Lﬂumu@wuﬁmwmLﬂumwummw
43 (Tawornpruek et al., 2015) FedanaliAn 0, & waunsdANsngusite aennsdsiiuaannde
AN I UKL sgatuiu Wuinsuiuidn 0, 8980 qnqmLWfamuumf;mLmzﬂimmmﬂ‘mm A O,
'luﬂ@umul,ufaﬂmnmq ﬁ‘mmmtﬂuﬂaumum@ ﬁﬂ@m*mmN@mﬁmiuﬁmﬂﬁﬁﬁmimﬁﬁﬂm’
axidon uarAniiongunugn sy fﬂqm‘lumum Aunaldfosdiunndssnnidefuuazdneuy

mmuifﬂmmmmmN@ummumﬂmem A9 19 UNLANASAY IneH AU LI RAIUR
AaLFusing . *1/1muuﬂa‘mmvmuﬂ?mmmﬁmuiu muuﬂa‘umm pF 1.8-2.5 Tmm@mmm@m?-
AU S AU AN NIRRT AN T LA AL NN AnmAdeRuaf Uy 9A AN UAUNN (feld

286



msdsziiuanuaanaduiiiudsslaadlufulgndas
nnanusenulaeldllsunsy RETC

capacity, FC) panAsTapaud S vuel iy
wuﬁf]ummmunumiﬂ AINNANITAN DY
Yingjajaval and Sangkhasila (1991) #1417021NU
163161 0, 772U pF 2.0 289NTUATAINTNHAT
‘ma:@g’iuﬁquﬁQQﬁuﬁiﬂﬁLﬁaqLmzmmmuﬁu
AULAFEL WAZANNNIANEITB Panawong (2021)

WU N19UIAT 0, FBIUIAINATAINATAAAAT

qeqn C,(h) AilAngegn ieisziiu SWRC Tneld
@#NN17 van Genuchten Uuﬁugjﬁumm Mualem
(1976) wazlildsunsy RETC 498 lun1sdsziliv
ATNIINHIARTNINTAAARS (hydraulic parameters)
ﬁiﬂm’ma”w warnudnAi 0., C (h )mmm AN
AN AN 0.33 1§ (pF 2.5) favs NsAnE
Fivlganfunnstiuguntsnann 14D 1091 dnedu
‘Luﬁﬁmqﬁ'dﬁﬂm Orc AasflAauiufisiondn 0.33
ufifues Fadunsldlilsunsy RETC Aldiuating
unsvag lun1sdsslliuAIna s A es1a9anng
van Genuchten (Alaboz et al., 2021) Wazuna-
Baniialunisims v AA AL lunisAneni
Fadeansinnsiaezed 0,7 pF 20 Weidunis-
gudun1sna12294 Yingjajaval and Sungkhasila
(1991) Anasadn 0.. ANIATITUN G WU 29T A
g A AN

nsAnenifldsaaundn 0, fisziu C (h)
gegailuAnT manzan vansfudumileuty
sl o, 2021 uAnlaeuannsyAuuAain
7 pF 2.5 114 pF 2.0 Tnanadns7lduinnsnuan
GFC‘ﬁlfim‘ﬁgﬂc-ﬁ”m’luucdma”ﬂwmuﬁﬂﬁuLLz%’q AN
Wnandiuldluiesdfumnimiai@ndaulagnees
uazdanalina upn 0, . anievusugfae
AnsAnma i unnstlsziiiu 0, 189U AL
saanfainnaniduldedneu AT ulufiy
(SWRC) iU 0, ﬁ’i%mmgmﬁﬁlﬂquwﬁ e
dludaya 0, Frufuaneununisidein favua
m\imwn ez Buh i liundesuasiaain
G I ﬂaumamﬂqmimfamqLLuumLmemmmnw
sellluewAn

287

ansaluazigns
1. ﬁﬂwmmuﬁmau FMTAATEUAD 289
NIuWmM UINAY (scale 1:25,000) T A.A. 2019
Tnanmunqaiusaacingg Taun ﬂ@iuﬁmﬂummu
1unas aziden uaziungn atnsas 3 s o
FufaetneAuTinanEn 3 Fumu ldun 0-Ap, Ap-60
WAL 60 - 100 LIUFALNAT Lﬁﬂ‘l%l,ﬂu%fazgaiuma
fmqLLmumﬂﬁ’ﬂfﬂLLﬁé’@aﬁﬂ@Jﬂ‘luﬁuﬁﬁqnmﬂé’

YanaAufaeeeAuRaLLsINgY wazldsunou
TA99a519109A U (disturbed and undisturbed soil
samples) lngldnszuaninusaat19@ U (soil core)
uazvaeaENALALT lu Aol

2. e eAuLULIUNIuIATeaTIedIN
Amsziluiesdirnisdsznevlldeanisnszany
18983N1ARY TnedT pipette (Day, 1965) A ld
AN BN Las sl a s
(soil textural class) ANNTZLLN1ILLN sELANITe
Funitenlfidugna (National Soil Survey Center,
1996) IneldanumANNNILAN U T ALTIF LA
91N Nemes and Rawls (2004) LLmz%u"ﬂ’a\‘iL“fIﬂau
(soil textural classes) (Montanarella et al., 1998)
(Figure 1)

3. feenaauilisunaulaseaine iiun
A uTuanlna 1 ieiaasmusasulsiusin
Tusunralundenanumu (soil moisture pressure
plate apparatus pressure cooker apparatus) (Gardner,
1965)‘1/]? Al pF 0, 1.0, 1.5, 2.0, 25,30 kas 4.2
mnuuﬂmamﬂammmmmulumummf;faﬂN
Inead3uams (0,) (cm’ water cm® soil) AAuAuR
I UAazIALLAYATUIUANNURILUUTINTRIA 1
P, TneAsdanaaA U e ULIainannfet 19y
mAvuurlisunaulaseairaudannsdaesunns
aeanszuendildifiumattedulag core method
(Blake and Hartge, 1986)

4. MN19aF1dUNIN AN NENRUSIENI9
AT ©,) LATLIATN ©,) PR9FURT AN UL
eduunnsnefy Taal4luina van Genuchten



M5A19NAT 39(3): 285 - 298 (2566)

(1980) A8 lilsunan RETC anlumaeinissziliu
AauLlmssasnanifidn Ay Idun 0, 0., oL, n
waz m Inadayafifnldainsaatnenu Aot
wlefidusaedaynIAIUIANTIY (sand) N utls
(silt) uazRwmsaa (clay), p,, OV%QLﬂumL@gmm
Lwi@:ﬂ@:mﬁmﬁﬂﬁwumLwi@:?:ﬁummﬁﬂ‘umﬁu
(Table 1 WAz Table 2) Lﬂuﬁ@w‘ﬁ'ﬁmﬁuﬁnmlu
Tdsunsn RETC (input data)
d1usunisudasAarmanuaulunidag pF
(log,, matric potential in cm H,0) \{ulaALRIAINAY

(pressure head (cm)) el lulsunsy RETC Tned
pF0,1.0,15,20,25, 3.0 kaz 4.2 1y 1, 10,
31.62, 100, 316.23, 1000 LA E 15849 ANNANA U
MEANTLA 9L pF 2.0 INANALUNUIL AN AL
wifﬁu?'wlma*‘(bar) Tl aandaggnmanN e Wl
Wunoeums waawdaanadu (convert) lihiluung
NagWER 1dAe 0, 0.01, 0.031, 0.098 (0.1), 0.310 (1/3
20.33), 0.98 kAT 15.5 U1 ANNAIAL daludunaui
anananaql1ddnd pF 2.0 Aemaududl 0.1 1nf uaz
OF 2.5 ABAYNAA 1/3 Vida 0.33 1§

Table 1. Particle size distribution and bulk density of the studied sugarcane growing soil

Average values for the RETC program

Depth
Particle size distribution’ (%) p, (gcm?)
(cm)
Sand Silt Clay

Coarse to medium texture SL, SCL, LS: (n=3)

0-Ap 70 15 15 1.59
Ap-60 65 14 21 1.70
60-100 71 14 15 1.66
Medium to fine texture; CL, (SG)L, (G)SCL, (SG)CL, (G)CL, (G)CL, (VG)SL; (n=3)

0-Ap 30 40 30 1.40
Ap-60 32 38 30 1.57
60-100 41 28 31 1.71
Fine to very fine texture; C, (SG)C, (G)C (n=3)

0-Ap 19 31 50 1.31
Ap-60 17 29 54 1.37
60-100 29 21 50 1.46
Gravelly (medium textured); (VG)CL, (VG)SCL, (VG)SL, (EG)SL, (EG)SCL; (n=3)

0-Ap 59 17 24 1.59
Ap-60 62 18 20 1.65
60-100 60 16 24 1.83

' USDA textural classes (National Soil Survey Center, 1996): S, sand; LS, loamy sand; SL, sandy loam; SCL, sandy clay loam;

SC, sandy clay; L, loam; CL, clay loam; C, clay; SiL, silt loam; SCL, silty clay loam; SiC, silty clay; Si, silt and G, gravel >35% SG

= slightly gravely, < 15 %vol; G = gravelly; 15 - 35 %vol; VG = very gravely, 35 - 60 %vol; EG = extremely gravelly, > 60 %vol.

*FAO Soil Map of Europe (Montanarella et al., 1998; Nemes and Rawls, 2004); FAO textural classes: C, coarse; M, medium; MF,

medium fine; F, fine; V, very fine
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Table 2. Average soil water content at different suction head varied from pF 0 to pF 4.2 within a different soil

depth intervals

Depth Soil water content (cm® (water) cm’ (soil))
Code

(cm) pF 0 pF 1.0 pF 1.5 pF 2.0 pF25 pF3.0 pF 4.2
CT™M Ave.(0-Ap) 0.355 0.333 0.310 0.268 0.228 0.197 0.190
(SR6, SR9, SR10) Ave.(Ap-60) 0.338 0.325 0.311 0.284 0.247 0.210 0.182
Ave.(60-100) 0.351 0.329 0.308 0.247 0.224 0.193 0.190
MTF Ave.(0-Ap) 0.509 0.473 0.440 0.399 0.383 0.355 0.351
(SR1, SR3, SR5) Ave.(Ap-60) 0.448 0.404 0.380 0.357 0.342 0.319 0.306
Ave.(60-100) 0.460 0.421 0.405 0.389 0.372 0.356 0.356
FTVF Ave.(0-Ap) 0.574 0.500 0.458 0.416 0.392 0.364 0.360
(SR2, SR4, SR7) Ave.(Ap-60) 0.545 0.480 0.457 0.425 0.412 0.392 0.382
Ave.(60-100) 0.558 0.522 0.495 0.466 0.449 0.434 0.434
G(M) Ave.(0-Ap) 0.384 0.351 0.321 0.265 0.246 0.224 0.220
(SR8, SR11, SR12)  Ave.(Ap-60) 0.337 0.278 0.258 0.237 0.220 0.200 0.186
Ave.(60-100) 0.351 0.265 0.245 0.229 0.217 0.204 0.205
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Table 3. Hydraulic parameters from SWRC predicted by van Genuchthen’s model using RETC program

version 6.02
Code Os, (cm® cm™) 0, (cm®cm™) a, cm™) n m
CTM 0-Ap 0.371 0.051 0.031 1.419 0.295
CTM Ap-60 0.347 0.053 0.031 1.267 0.211
CTM 60-100 0.351 0.048 0.034 1.377 0.274
MTF 0-Ap 0.432 0.079 0.010 1.485 0.327
MTF Ap-60 0.389 0.073 0.012 1.404 0.288
MTF 60-100 0.354 0.064 0.020 1.249 0.200
FTVF 0-Ap 0.496 0.100 0.017 1.327 0.247
FTVF Ap-60 0.483 0.099 0.017 1.297 0.229
FTVF 60-100 0.448 0.094 0.019 1.272 0.214
G(M) 0-Ap 0.381 0.061 0.024 1.314 0.239
G(M) Ap-60 0.359 0.053 0.028 1.304 0.233
G(M) 60-100 0.315 0.050 0.035 1.186 0.157

er: residual water content (cm3 cm'z), 95: saturated water content (cm3 Cm'g), o (cm'1), n and m are shape parameters

AN RN I9TaA1dnsan Tl sungy RETC
NIWNUABILUIATNANNT 3 (Mualem, 1970; van
Genuchten, 1980, Panawong, 2021) #a%d
a" [0s - OrJmn(-h)"
C,(h) = (3)
[1+(ah)]™+1
TPeN AINUNE WL 7619 d IR LAAIAIANNS
A 1uar 2@9lunisAnwaseiildllsunsy RETC

nafu 6.02 ultsunsufildeaudng anunsold
deziiiudandmisaamianiaindayaasaing
TH AN TAINTUR Y (soil water retention) ba e
WarFusautlmisramianfiespulddudadaeiin
fldesuneBunnnnaaeuiiesing i ludasloy
Flidumagainresdu Wsunsuildwiines
9891u1Aa Brooks and Corey (1964), van Genuchten.
(1980), Igonormal distribution model 2 8 4 Kosugi
(1996) wa e dual-permeability model 484 Durner
(1994) (van Genuchten et al., 1991)
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Figure 1. A triangular grid (modified from Nemes and Rawls, 2004), Textural classification systems of the

study according to USDA (National Soil Survey Center, 1996), USDA classes: sand; loamy sand,

sandy loam, sandy clay loam, sandy clay, loam, clay loam, clay, silt loam, silty clay loam, silty

clay, silt and G, gravel >35% and as defined by the FAO Soil Map of Europe (Montanarella et al.,
1998; Nemes and Rawls, 2004); FAO classes: C, coarse; M, medium; MF, medium fine; F, fine; V,

very fine
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(e)
Figure 2. Prediction of the soil water retention curve (SWRC) for different soil depth interval, (a) 0 - Ap cm,

(b) Ap-60 cm and (c) 60 - 100 cm, of the studied soils using the van Genuchten model by RETC
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-4

3 -2 -1 0 1 2 3 4
log (Pressure head [cm])

(b)

Figure 3. Prediction of maximum hydraulic capacity (C,(h)) at peak height (equation 3) with aqua O(h)

(equation 1) using the van Genuchten’ s model by the RETC Program version 6.02 and Microsoft

. 0.0025 I~ Fypical 6
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(e)

excel., (a) 0-Ap cm, (b) Ap-60 cm and (c) 60-100 cm of soil depth in different of soil types
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Ap-60, FTVF_60-100, G(M)_0-Ap, G(M)_Ap-60 Liaz
G(M)_60 - 100 A1 O, 04 AINNATAANANTHIE A
C,(h Af 0.345,0.334, 0.325, 0.391, 0.363, 0.339,
0.465, 0.464, 0.430, 0.357, 0.339 WAz 0.308 cm’
(water) cm” (soil) puas U Tnadauwlug)dAngandn
A ldannnIsmeaes (observed) fauamalu Table 4
uay Table 5 Lmea{Luﬁwﬁil’ﬂnfiﬁ pF 2.0 Aaag lutaq
pF 0.85 - 1.78 (Figure 3) mnm@miﬁﬂmﬁmmuﬁdﬁ
windmatlszene 4 lunstinsziluiestjisng qm
0. mamﬁmmﬁuﬁ'ﬁmdﬁ pF 2.0 mnldAansaun
0, 14 C,(h) Faannan 1 ez 3 wazuailldaeanpda
mfamqmﬁu Yingjajaval and Sangkhasila (1991) %\1
ansnsoniniuld el fumnas e
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494 (C () Tervualiiduqnen 0, Ndsziiinle
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=

ganudrdaulunArfenanagendnmn OFC%?]' oF 2.0 7
7l Vmenmamqmuluwmﬂgummmﬂmmqmnu
m”l,ﬂslummammqmuﬂﬁ‘wamm @mﬁmmum
0, w”l,mmn‘llw,m@ m@\‘iLu@mum\‘iﬂiwmmiuwwmu
WU mmmuﬂﬂm’maﬂmq Aeludunaudn 0-Ap
WAL 60 - 100 LIURINAT ﬂjmﬂ@iuauﬁ@ﬂmﬂmqﬁq
AzLBYA WAL 60 - 100 LIUR LHAT mmzﬂuﬁmf‘:@
AzRUADNAZREANIN (Table 4) NANITANEIEIL
njaenAAeaiLNaNISANEI289 Panawong (2021)
mmmiﬁﬂmmmnuﬂmmwmmﬁm’mmmu@ma
wimammwamﬂﬂwmwummwmmﬂqﬂwm
Safansunfenanuuandisaes GAWCviié’quﬁ”q
d093% w04 0, an 0, il e Tnguszass
lunnszatlszniu GAWCwmnmmmma@umn‘imm
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100 WURLNAS (Table 6) atnaTiLlaTmLAL

TANARIALAADUANNATAIHN -

Table 4. Determination of available water capacity (0,,) using 0. = 0, at pF 2.0 and 0, at C,(h) (Equa.3)

from the predicted SWRC and wilting point (8,,) at pF 4.2 from observed data

Soil texture eFC(cm3 (water) cm’” (soil)) OWP (cm” (water) cm’” (soil)) ech (cm’ (water) cm’” (soil))
classes (At pF 2.0) ©, atc, () (pF 4.2) (PF2.042) (0, atC,(h)-pF4.2)
CTM 0-Ap 0.268 0.345 0.190 0.078 0.154
CTM Ap-60 0.284 0.334 0.182 0.101 0.152
CTM 60-100 0.247 0.325 0.190 0.056 0.134
MTF 0-Ap 0.399 0.391 0.351 0.048 0.039
MTF Ap-60 0.357 0.363 0.306 0.051 0.057
MTF 60-100 0.389 0.339 0.356 0.033 -0.017
FTVF 0-Ap 0.416 0.465 0.360 0.056 0.105
FTVF Ap-60 0.425 0.464 0.382 0.042 0.047
FTVF 60-100 0.466 0.430 0.434 0.032 -0.004
G(M) 0-Ap 0.265 0.357 0.220 0.045 0.137
G(M) Ap-60 0.237 0.339 0.186 0.051 0.153
G(M) 60-100 0.229 0.308 0.205 0.024 0.103
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Table 5. Root mean square error (RMSE) between predicted and observed 0, and 0,

. Field capacity (GFC) (Cm3 water cm” soil) Available water capacity (OAWC) (cm3 water cm” soil)
rorizen Predicted O, (A) Observed 0,,(B)  AB (AB? |Predicted 0,,.(A) Observed0,,.(B)  AB (A-BY
CTM 0-Ap 0.345 0.268 0.077 0.0059 0.1549 0.078 0.0770 0.0059
CTM Ap-60 0.334 0.284 0.050 0.0025 0.1518 0.102 0.0500 0.0025
CTM 60-100 0.325 0.247 0.078 0.0061 0.1345 0.057 0.0780 0.0061
MTF 0-Ap 0.391 0.399 -0.008 0.0001 0.0397 0.048 -0.0080 0.0001
MTF Ap-60 0.363 0.357 0.006 0.0000 0.0575 0.052 0.0060 0.0000
MTF 60-100 0.339 0.389 -0.050 0.0025 -0.0168 0.033 -0.0500 0.0025
FTVF 0-Ap 0.465 0.416 0.049 0.0024 0.1049 0.056 0.0490 0.0024
FTVF Ap-60 0.464 0.425 0.039 0.0015 0.0818 0.043 0.0390 0.0015
FTVF 60-100 0.430 0.466 -0.036 0.0013 -0.0040 0.032 -0.0360 0.0013
G(M) 0-Ap 0.357 0.265 0.092 0.0085 0.1369 0.045 0.0920 0.0085
G(M) Ap-60 0.339 0.237 0.102 0.0104 0.1526 0.051 0.1020 0.0104
G(M) 60-100 0.308 0.229 0.079 0.0062 0.1028 0.024 0.0790 0.0062

N=12 2(Zi-Z7 =0474,  X(Zi-Z)'/N =0.00395, %RMSE =6.29 2(Zi-7) = 0474, 2(Zi-Z)IN =0.00395, %RMSE =6.29

Table 6. Amount of available water capacity (mm) at a depth of 100 centimeters

Average Predicted 0, (mm)’ Observed 0, (mm)
Horzon o O 0 0 0 0 0 0 0
wp wp FC ke we F ke Awe
(cm) (em’cm®) (mm) (cm’ (mm) (mm) (em’cm®) (mm) (mm)
CTM 0-Ap 23 0.190 44 0.345 80 36 0.268 63 18
CTM Ap-60 37 0.182 67 0.334 124 56 0.284 105 38
CTM 60-100 40 0.190 76 0.325 130 54 0.247 99 23
Total 0, are intervals at a length of 1 m of soil water 146 78
MTF 0-Ap 27 0.351 94 0.391 104 1" 0.399 106 13
MTF Ap-60 33 0.306 101 0.363 120 19 0.357 118 17
MTF 60-100 40 0.356 142 0.339 136 -7 0.389 156 13
Total 0, are intervals at a length of 1 m of soil water 30 43
FTVF 0-Ap 30 0.360 108 0.465 140 32 0.416 125 17
FTVF Ap-60 30 0.382 115 0.464 139 25 0.425 128 13
FTVF 60-100 40 0.434 174 0.430 172 -2 0.466 186 13
Total 0, are intervals at a length of 1 m of soil water 54 42
G(M) 0-Ap 28 0.220 62 0.357 101 39 0.265 75 13
G(M) Ap-60 32 0.186 60 0.339 109 49 0.237 76 16
G(M) 60-100 40 0.205 82 0.308 123 41 0.229 92 10
Total GAWC are intervals at a length of 1 m of soil water depth. 129 38

"The predicted volumetric water content for each soil depth (mm). The 0

horizon (mm) by the amounts of 0

AWC*

AWC

The summation of ech
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from each soil horizon is the total ©

in cm®cm™ units was calculated by multiplying the thickness of the soil

e Within 1 m of soil water depth
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