Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

aL;A&)leé ‘54.)-:3 :Aju.a)gza

i ogaSlo Joo 5l oolitad b ST glotl Sy aun Culan 5 gLl Cugbsy i
TSl 5ol A, W
1555 5y Slidiod duge ST G5 olfasles] vl ol s
25 ol 5 S Slihiod dumge code Sl gas o Lezils |

o..&.,..&’

(]

o] Syl 358 o 1 oSl JE 5 T bz (s, 45 ol ST Slgen Sliogas o yiege S0 S glisl Sis s colan
Ll S (Sgpaee slaShy peitem 8 j5b @ Ol U a3 )S &0 3k Slo i culple el ause g 2528s labs el olos
Ly i ol 3 ool b o JT oske 5 oS iy s S Jpogll oo cslomsds 5 2508 Lolss 51 3 42058 o5 5 ey slot 5 lic
sl opate T 0 S il 1S il g b s lls o B e 1T+ 5 05 s Jpsh B s
Colas ayslp y0 (Voo f) 3l —eaSle by, b))l wsdllas ol 5l Gos ol (6,505l S slasl  Sdgyane colan § gldl cugh,
Slde (i 3 St 2D S e Jae a5 ol plis 528 bt el OIS bl ()1l Sla S s glidl cusb, 5 bl (S e
Sl gl sl (R*=0.32) elasl (Sdg s Colas 4 cos (R*=0.52) elasl Cogb

T osle S ushs, s 5l slocSls ! ol S il saalS Slols

il b oo Slalllas o ol 51 5T 45wl o S (o358 SleeSg rrmetes 3 (S S bl (Sdgpuen Colas g Cugh,
ol Ll el s BB it Oj50 1 a8ialojT b limo ciliie gla i, b K jlaie il so )9,0 w0l mlis 5 535l )00 o 5505
adg S aile g ol 59 53 039 4 B puitie ol ees K (e 0l Sy e 4y codle 4 5 adlygo 550y 5 Az LI Loy,
onl s (8l e e (Slaigy 5l ool a5 el axils o1 5 1) lakie dlaw ol .(Mermoud and Xu, 2006) cusl JSie jlows 5 0]
S Sdgyaen oy pes paiiene pmé sloGBg, 50 (YooY L5 g Janika Y- ) ) Ken 5 SODIEra)) aims (5,53 1) e iie
S g3 slmy) peiiies 5ué slo s, 5l (S ol 51955 T 25 5 60l Logats pyz (SB il asle SB cilsg) olss ) oolil
OHes g AUja) ol 055 S il b ole el b SB Ol Glaogas o 6l cme dlal) a5 ol sols oylid ol Slidss ool
Sy 1y gy, SB cdbogy elys 5l esliinl L (VAAR) (] 5en § Saxton (Y- -5 |, Kea 3 Pachepsky 1494 ()l 5ea 5 Rawls £\ aA0
oole g S il sloosls 4 5Ls Lais a8 cawl () 40 (VAAR) e § SAXION oo Cuje (o yiage dinges aSl,1 S Sy 00 olgs o5l 5
5 GIgSMAN .wiacise dgagp g Mol cilizie S wiged VYoo T (mialy L, 4530 Jow (Y- +#) Saxton and Rawls e .ol JT
Joe a5 3l L iz ol gl sl 13 aslie oy5e el slaosls 1) S Ol dadine oie (pmas Joo Soi (Yoo Y) o] San
5 ormg asels j0 3l g eiaSle Jaw 2wl L (Y- V) Boon Sung and 1ba .og coo oy yiias glyls S 2l al , (YAAP) Saxton
Joe 5l (V1Y) S g Alaya aisls (2alS wils (5o 05 abai 5 (sl yhe cad b (gLl slacush, 35515 5o 1) o slas «s3lle slaS>
ol @l 0y ookl (SF 6)lS5 cd )b 5 (So,0% bl e jie S )b Cughy) S (Sgpaee sl Ty e slr 3l 5 osmeSle
Saxton and  Joo ol b)) Bos a4 adlllae cpl 05 (Soyeh abais g acyie Cod b Cogh; 0)515 50 Jae 0o (esd | S (i
s ol (6150l sl jo bl (Slgpanm Culaw g Cushy (cwiie slp (V- +#) Rawls

o 59 9 olge

l.rezaee77@gmail.com :J gus siws 5 ool *



Olpl S sgle 0,805 pwosd il

WAA j90 et ¥ 58 ooy st

Jsb 50 Lmarego pliwped jo 23Sy Ll wje b 6)lplls (Lol (ordaw S wgei VT Sl oolital b aslllae o

15 anlllas 3y50 4ol Sldlim Condge 3 bl LS Ll o &8s YV YO B YVO N0 LLilar bye s FAOYY U FA° VD Ldlan

lord 5 (S sl o gl s te die 90 ST 5l o g lsn jo ol Sid 51y 0855 Cewd S sladiges .l 0uls ool Ll VIS

Klute) joilew g, 4 00,550 Cawd sladiges 10 5,0l gt p,> (VAP Gee and Bauder) jieg o (g, 4 SB bl ainds solel

gl (Sdgyae colaa g (VAAY (ol Sea g Page) (Sj9 gy 4 gledl cogb, (VAAY () ISen g Page) SO Sl (bg, 40 JT 08 (VAP

Voleo bawg SISy, sla Sy s sl JT oS 5 <ol @ bgye slaosls 5 .aind s puSoslsl (VAAS Klute) ol b 3g, 4
s oolitul 1, g gl

Lais)y
yeib

o5 sl lSis gg
6£03 § <l )

AEneg5 g (—ch) £ Bh)

-——
0 10 20 40 60 80

4050000 4070000 4050000 4110000 4130000 4150000 4170000 4190000 4210000 4230000 4250000

286000 304000 322000 340000 368000 376000 394000 412000 430000 448000

s drogo liw g 5o oo S digei VYo 505 ) S

S5 5 655 e CBse el sln St cuyS 5 (StS ((Soz ol s (2 Sils Sl Pl s sloo)lal ]

Ll S5y Slsld ais oo Jly 2,5 eolaiwl (VW asews) SPSS 158l o5 5l Sew S, 5 shmog Lol Slawlre gl ol soliiul lo e

Sl yo 2ol a9 (ME) s .Sl sloo Lol 5l oolatal b Jaw 9515 como 30,5 obj,)l (SouwiS 5 Koz jlo sme 905! 51 eolizal

mojll jladie Jlie ;o glal (Slgyoen colaw g gledl Cush) slajnie (e poliie (35l b b sty oo 35 plnil (RMSE) U
A ploul Yo oV aseas EXCel 158 0 5 b W jloges asy 50,8 (b5l Vo) logad 10 oals (6,5

oy g gl

i 4 S el s e 18l sla S a0 ools s ¥ S 4o S il e o snd aslllas oSl wisa g5
(305 B) oy izad 1) gy ) (85505 VE) f igmi VA) (s (g (imd TA) (il pf ignd F0) (il (g pd 5] aiogy e
A )3 S b agie 8l LIS b sS4 botigas iy



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

o
Sl il el o ous anlllas Sl S diges 2595 .Y S
oals lad Y Jga jo gldl (Sdgjoue colae 5 glidl cogb, 5,0l pgase gy ‘Gﬂ oS oyl oslail g8 shoss oo Ll
3Oyl 4z 0 b gleosls I gaiws anels (Shg ol g Dlnsd oo g (SawiS (Soz i sl glial (Sspae colas awl oul
“o St Moz b Jlo 5o Sl @i 4 e ey (nl el S o dBlie RSy b g Az )0 4 aaoe (LA ) Jlade (55
Wl Jlo s SY Slglyd a3 sl gl Sy y0ue colaa IS jsb 4y aS Wi S oLy 55 (V- - +) Schaap and Leij .00 5

oo anlllas (5,5l Lol o S So5d oles 5l Sy sheog Hll ) Jgax

cm/éay &M‘(:}b) ucy::U:)? Ses o e o oL
' ; () () () "
(glcm?)

[ -¥Y < IVY A ) Y'Y Y Jsla
AN <170 VYO £I%8 of 2 FA Sl
SN NG \ Y/74 YA/ fa/4 VAID oSiles
-1 NG “/AA Y/oY \ - VY ale
“[eYY ofe-¥ [V F VYY AN+ ¥ N2 /- A ol
VIFE A i - IAY* g ooy AL Sy
FIVA <IA¥ -I%Y 0 Nida —- %) VI E SasS
Vo Y VY £ Y N oy (1) Oy g &

Ao,0 0 Jiol mhaw jo jlo e 1
Josixe e NS

Code (Sirod SB gldl (Sdgyaee Culaa a5 ol plis Sl ples 5 (Sdsyoee slo Sy on (Kowod calpo sl

5 (1I=0.56) i bl e giie (Sion glylo S5 gliisl Cush,y 0,00 (150.60) ) b jlo sixe sitie (Ko 5 (1=0.40) 5 b jlo oo
S8l b S ooguse po (gaios oyl jo dslllae 0y90 S (sl oais ools lis i) vg (120.50) Luy bl pixe oo Scan
Casb, a5 g Lialidl S 5, J8le laie STy Ghal3l b og o5 5 5 0l Ly gyl LS ol aiials [ i b Lawgie

v



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

S g s Sldee Jdo @ 5150 S 0 (VMY o See s ANUJA) Wb oo 2alS slosl Sg,one colaa g ol S el
Wil i M8l Hlake ¢ ;iS5 d8lie o3Il ;o 00,5 se 05938 3y A8l g oad atwlS I35 ddlie Jlade 3l a0 5 e S laisle
eldl (Sdgyaum colan (ili8l jo 1) (6 tege (il by ddlie il oo Srals S (Ss 0 colas g ulidl S o oul (6,l0eSS Gl jlade
Joe jleslanl b S glil (g o colas 83590 i O P R TS5 | Wi T-YE Y E=R IR O VY IPRCEL g v-1Y .y
Cughy mr (Seon 0l dalllae 0,50 5l slaSE jo J8le (pl 0425 pac I 8L a8ly Lal s 4y cas (Y- +#) Saxton and Rawls
IS U5 JHES 5 5L ool (pgare oy 3525 b (b SLSL g e ol egatie o2 b S elidl (S iaee colua g gldl
Sy S Pp ojlasl o Ko Ol a4l oo alS S ez Cagh dsnl j0 g a6 50,0 Al ojlail ay5e8 glls ¢ g, S
Calae Pootal3E b ool by Sl o ol 0yl vz ST jpe (6ly (6568 lad 5 Sz woly g0 s oy S il
Gl L T ool sy go a5 4y 05 (1Z0.51) s sine e S T )T 5 £l gy oy (Siron iy 22l S glotl (s
IS 5 bl (Sgyaen Calae e 5yl gre alaly aalllae cnl ) 09 oo S LSl oz Cughy Gl Eel SB Gl ol e b

ol ) eolatul S ( So5b Slaogas s egdle a5 axzaly oLy (Y49A) Schaap and Leij 4 (Y« -A) Gulser and Candemir
S Sreve Gl 4 S e elsl (Sg o Colae a8 09 b oo o baoe 3 (oSl (S0 a5 alail g sl as)ie Cod)l Cusb)) (Sugb,
Sl slSls o glual Sdgyae colae 5 S Oliogas piius Sl o i o5 wishy (las (VYAQ) ) Ses 5 oS 058 i
gl (Slgyaen Colin (g 50 sl (ol Sl aianilis o5 wlge Cuss 4 as e Cedil 0 S ez Cush; sk 5l )l
Az o el ool ool HLas ¥ IS (o ool (65 eslail polae ply o oo o gLA (Sdgyaue colas g glinl cughs polie il ol
ol Jae 5585 5,90 5 g 2Bly polie 5o 5,91 polie yieS Gl il saies ylid il jiSGo3 V:) s 4y blas

SrSojlail polie Jlae ,o Saxton and Rawls g, j eolaiwl b glsl coghb, 5 slosl (Sg,onn coloa glad gl unnd oy
4 SB elsl Sdgaes cola sl (RMSE) s Sl e (nSls a2y 5 (ME) Uas (Sl 090 +/0Y 5 /Y o5 & bnpiie ol o
4 S gLl Cugbsy i o o ol a5 ols oles o)l b el Ceway +foA g [0V S glil Cugby slp s IYE g oY cs
51 eS| bl Cughs, g (OVETeStimate) _ssly ade 5 it |, S glotl Sy aus Culad sde b, dgr 55 3990 slodl Sy oun Culun
Saxton and Rawls Joe ;| solawl a5 aisges o)l;5 55 (Y+)+) Boon Sung and Iba (¥ &) o,5 5,41, (underestimate) _<ly jlaie
S g0 891 p (Bly polia 5l eS| elsl Cugh, (Ve - #)

cm/dav slesl S)s e Solis 30 a1
° L J 7
7
0.80 * ) 3 0.70 - P
’ ”
0.60 1§ 0.60 - 7
0.40 B 050 -
’ ”
0.20 y=0.6794x+0.2244 0.40 -+ 7 y=0.6112x+0.1514
R?=0.32 P RZ=0.52
000 T T T T 1 030 T T T T 1
0 0.2 04 06 028 1 1.2 0.30 040 050 060 070 0.80

L. E
s ewd ol - .
[E5 0] sl oS ol

S lsl Cusby g gl (Ssoen calam sl 3 osiaSle oo 5l esliil b (e Como ¥ IS

IS Jlade g as 38Lie o3l aujer gLt (Sdgy0ue Colan Jlade s [0 15351 oy tege 45 W0, Lo (V43A) (], Sea 5 Rawls
Sl Cash g S s o gld) ige s aS ols las (Yo F) o Sen g AIMIUN Glibss guls oil oo bawgle 5 Cubyo 8l



Ol S egle o505 oo il

WA j3 et ¥ B ol sl

Syl jo SL Cogh) Jlada 1) 098 00 )5 4 Jlpdls sl eldl (Sdgjuen Colan eedS 50 (epe sekie Glyie 4 Wl o (slas) 5
(Gulser and Candemir, 2008) .S o ool)3 (5,0l  paase o, g bl 4 Caws S 38l Hlislo 950 40 (5 i Sledbl glac 5o

65 Ao
Hoolisd b s 5o SleSL (S5yaem Solan 5 LSl Cushs, ey sl (Y +#) Saxton and Rawls Jas i g ol 5o
Cugby Jlade i 4o (g e 2,8 (V- +#) Saxton and Rawls Jow a5 ols lis guls .ob eolatul S Jogll Jow slo S5 S0
bl Sy aue Colaa o i 4o Saxton and Rawls Juws 51 eslarwl sl o)l (o 0l oS glasl Ss uue Coloa 4 cod gloil

05,8 Mol wites S o T gl b bl s Silie sla Sing 5l oo pals a5 Jgosl g sloyeitie slolid b Joe oyl cansl p3¥

&b
ATESCVYOY (8) YE oS 5 ol 4, o5l

Ahuja, L.R., Naney, J.W. and Williams, R.D. 1985. Estimating soil water characteristics from simpler properties or limited
data. Soil Science Society of America Journal, 49: 1100-1105.

Ahuja, L.R., Naney, J.W., Green, R.E. and Nielsen, D.R. 1984. Macroporosity to characterize spatial variability of hydraulic
conductivity and effects of land management. Soil Science Society of America Journal, 48: 699- 702.

Aimrun, W., Amin, M.S.M. and Eltaib, S.M. 2004. Effective porosity of paddy soils as estimation of its saturated hydraulic
conductivity. Geoderma, 121: 197-203.

Alaya, I., Mohamed Moncef Masmoudi, Lagacherie, Ph., Coulouma, G., Jacob, F. and Ben Mechlia, B. 2017.
Performance of Saxton and Rawls Pedotransfer Functions for Estimating Soil Water Properties in the Cap
Bon Region-Northern Tunisia. Springer, 77-85.

Boon Sung, C.h. and Iba, J. 2010. Accuracy of the Saxton — Rawls method for estimating the soil water characteristics for
mineral soils of Malaysia. Pertanika J. Trop. Agric. Sci. 33: 297-302.

Gee G.W. and Bauder J.W. 1986. Particle size analysis. In: A. Klute (Editor), Methods of Soil Analysis, Part 1, 2nd ed.
Agron. Monogr. 9, ASA, Madison, WI, pp.383-409.

Gigsman, A.J., Jagtap, S.S. and Jone J.W. 2002. Wading through a swamp of complete confusion: How to choose a method
for estimating soil water retention parameters for crop models. European Journal of Agronomy, 18: 75-105.

Gulser, C. and Candemir F. 2008. Prediction of saturated hydraulic conductivity using some moisture constants and soil
physical properties. Journal of Applied Science, 4: 418-424.

Janik, L.J., Merry, R.H., Forrester, S.T., Lanyon, D.M. and Rawson, A. 2007. Rapid prediction of soil water retention using
mid infrared spectroscopy. Soil Science Society of America Journal, 71, 507-514.

Klute, A. 1986. Methods of Soil Analysis, Part 1, Physical and Mineralogical Methods. Madison, Wisconsin, USA.

Mermoud A. and Xu D. 2006. Comparative analysis of three methods to generate soil hydraulic functions. Soil & Tillage
Research, 87: 89-100.

Page, A.L., Miller, R.H. and Keeney, D.R. 1982. Methods of Soil Analysis. Part2. Chemical and microbiological properties,
American Society of Agronomy, Inc. Soil Science American. Madison, Wisconsin. USA.

Pachepsky, Y.A., Rawls, W.J. and Lin, H.S. 2006. Hydropedology and pedotransfer functions. Geoderma, 131:308—
316.

Rawls, W.J., Gimenez, D. and Grossman, R. 1998. Use of texture, bulk density, and slope of the water retention curve to
predict saturated hydraulic conductivity. Trans. ASAE, 41(4): 983-988.

Saxton, K.E., Rawls, W.J., Romberger, J.S. and Papendick, R.I. 1986. Estimating generalized soil-water characteristics from
texture. Soil Science Society of America Journal, 50:1031-1036.

Saxton, K.E. and Rawls, W.J. 2006. Soil water characteristic estimates by texture and organic matter for hydrologic
solution. Soil Science Society of America Journal, 70: 1569-1578.

Schaap, M.G. and Leij, F.J. 1998. Using neural networks to predict soil water retention and hydraulic conductivity. Soil and
Tillage Research, 47: 37-42.

Schaap M.G., and Leij F.L. 2000. Improved prediction of unsaturated hydraulic conductivity with the Mualem-van
Genuchten model. Soil Science Society of America Journal, 64: 843-851.

o



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

Sobieraj, J.A., Elsenbeer, H. and Vertessy, R.A. 2001. Pedotransfer functions for estimating saturated hydraulic
conductivity. Journal of Hydrology, 251: 202-220.



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil Physics and Plant Growth

The predicting soil saturated moisture and saturated hydraulic conductivity using Saxton-Rawls model
Rezaee™, L., Davatgar, N?
! Expert (MSc.) of soil physics laboratory, Rice Research Institute of Iran
2 Associate Prof., Soil and Water Research Institute, Karaj, Iran

Abstract

The soil saturation hydraulic conductivity is one of the most important hydraulic properties of soil that affects the flow of
water and the transfer of soluble material. Measuring these properties is often difficult, time-consuming and costly, so many
effort has been made to predict the soil hydraulic properties indirectly using quick and low cost methods and easy soil
physical and chemical properties such as soil texture and organic matter, using pedotransfer functions. In 120 samples of
rice paddy soil with a uniform geographical distribution, soil texture, organic carbon, bulk density, saturation moisture and
hydraulic conductivity of soil were measured. The purpose of this study was to evaluate the Sakeston-Rawls (2006) method
for estimating the saturation hydraulic conductivity and saturated moisture in paddy soils of Guilan. The results showed that
the model has more efficiency in predicting the saturation moisture content (R* = 0.52) compared to saturated hydraulic
conductivity (R? = 0.32) of paddy soils.

Keywords: organic matter, paddy soil, pedotransfer functions, soil moisture, soil texture.
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