VEY e o) oyleds ) als S oS i

Aol S0 o a2 S adgl Slyd (gusvainy 9 syl ey Juloxd g 4y
(e g9 ybw! 0, B0LG Culd (60 590 axdlian) gs*é‘)‘ Sl

R P CUEI VPRSP OVPPSSUT | I ERVORIAI |~ JV- FIRVE PURppES ¥] B PR VOWIA LY S| JUV. A S PV g0

OFNYY iy f ) VEe L VITE il flb)

ouS

Sy, 3l (ool leaids a5 S mlie o pide gl g ladm )3 gy ysd 4 (soges hled 3l ams an (b o
a5 Mol Lo g, (nl 42 45 a0l 5252 IS0 (S (sloJuto bl 2 oS (slahy; 42 oS Butas 5 pounya
359188 SlacJld o515 5 g9 s )3 oo Sloogad 5 (S Glaie 4 SISl gl 0 S SL (segd) slaalds
loasly b S 10+ + ol 4 gy il oS5l s o Lol> Lidgl Sed e wgmie 5l 65 glail g
SGos ;0 S (5 I0 n diged sl Bas Joee VWY slaws ol plodil cnl ely5 Boee (6,15 l)ls a5 alizes 81,5 g, 508
s il dilaie o o sanlie (g,nll clacglis prizad 5 gloylsale jslas bl » 2o il Yoofe g ¥ore
s i 3 Lol STl apd Slie b, 30 (gl ST Cdly agh, Al 5 Oy (60 riisns 3 odks 4285
99 5h03)5 e 5 oSS D)3 had (pwai Jle Sl g D)3 had pwaie (poSlee Jolt ST o Sdie (B9, 9 005 9
ol Lt gl b oalil ST )3 oty gl 1,F rass cilies gla by, s AICGIS 5 GS* (g ,lal paj asbiy
0 VYY) Sl o o] a5 (1FA) S Sl b osin e Gyl &) bgyjo olSie s lo LS o issd
b gasin e Bl g oy 4 bgrpe i 5 4 ST Bl sla el b 50 5 el (ke 5 i el e
b ol ST 516, s Al ot sy ol s oy (slag S5 olass o9 j2e YYF5 SAF ke 4 S o,
6 05 Carnsg aiile S nge o Ss 5| lSe SleMbl Al o o0d ags sagh, glodidi 3, cymess 515 1 )
Sy EB Gl o a5 wias (las | S 6550 5 Ghale Gliee s lol ol IS cud il o255
Pedse Joere Slats) 4 Cad (65,008 (Sl e

‘59‘;9.:),.3 6Lma.>|5 S Ql)é ‘509_3) anss (S cal 6@.&5 9 dyd> sadie ‘G)L"T B3 L5L‘°ui’5) :‘5.\.,3.15 6Lb°3|9

Copde iz SB adgl Sl ganaig 5 5okl ey Jelos g 4528 VFY e g el £ Sgmge o 315 3L (e (53l (b9
AFVNV0 i N ojled V) al> S (60,15 Glaass (be bl o )OS cuiis 165,90 asllas) Lol (65,15 aie

b @l 5 53,58 sl 5 Dlagi 55 e ol 5 S Sligizg iy Glaghy st 5 Sled oSS (55)5LaS euSails (S psle (525 e (sgzmtils <)
Ol e (55,088 sy 5 Ghigel wliid Glojl ¢ )8

3 olKSls (g 5,0liaS cuSisls (S pale iz ol -Y

3 olzils (g 3,5LiS cuaSiiils (S pole iy sbiwl Y

St oS0l 5 ,5LiS 0uSiitils S pole i Lol F

Olrl oS (85008 sy 5 Ghiel eliios plojls 98 Ol 5 S Sligdon dsge (o3l ) Sliios iy Lsbl -0

m.shirazi741@gmail.com : g xSl oy *

YO


mailto:m.shirazi741@gmail.com

e Sy 9 okl ey Sl g i

ais S leze (Greve etal., 2012) ), SKen 4 43,5 (2014
ookl 5 Gnyaely ;o She slaysisl 5l (S oS
o bloyl 5l B Cledbl S (sladhie slaz,b
PSS sl wbis o S cdl g Jae Jlge
3 oolital b s ol ol 5 adlpe (iSe0p Jolsd)
CBo b o088, sl i a4 wisges Hlebl @l., 2020
03g.5 e SYob dmlu lyls aBuils ;8 STe 0 YL
00 )8 o el o g0 4 Ll jo e lgie @ g
zobw ok S mle colis aulg o a5 bacss
shls s s cus 4 Sk g e sladhis
e 9 pgm o S glaasds 4y Cons goaxe Lo
sleacs a5 55 leie (Searle, 2015) o), i
L lise oo alize glo ol 5 oS 5 5l a5 e,
S slalys lode] S c;’al") ol sl g,
» 2hl abe Ghlopeste 5 Ol 5l ol St
@ azgi byl jlanle cus 50, @bt glojsis
Sz Cizee (5gel 98 (0058 sloadds g lel Cunle
s MB b, corlis 5 00 5oy 35555 5 3o
(Arrouaysetal., 2020) 54 0 433 5 a5 o lal (gl
claia adg olp ez il jo gousie gl WM
(o9t I o wile B Lol Slogas o,
Lg (LJ"’) 9 ul...m ‘u,w) S USL» cd.))l.w g_;bb 9 MM‘
b Lzl b 0 e 10 SS& ax
(Arrouays et al., 2014: Kalambukattu et al., 2018)
Flog lgil 5loolainl b 098, sloaias and «yioran
9 ‘_g)‘é‘) 6L®)w &‘9." 6‘)“) 45)9é o‘) )‘ J).’Z.S od.;)i.
dietal,, 2017) cosl iolislay g, 5 didws 50,8 g0l
as” wo,S Ly (Santra et al., 2017) Koo o |l
298y S 4 gl (soasie glel e slab,
Jlo Glgre .05 .5 o 1,8 colainl 0,90 (s Loy
sla gy jlpd lade (o098 aidi s sl (Andod 5
Sizy,S (OK) Jgome Sz ,S asbe skl
s RIS S gy (UK Loy

23,5 solaiwl (RK)® Kiow )5 (ygum 5
e )0 W pele oGl 5 Byl 4 axg L
Opoh S seg8, sldaldl paw i wile wlbaSs

4. Universal Krigging
5. Random Forest
6. Regression Krigging

\Y#

doddo
oS 0il o Lo SBLLI e el oole lgicay S5
b0y L8 Gl e phiie sk il o] cdls
il Lai gllas 55 431y 595 55 ol 5 (S5l
a0 S dize Glogas ) 605 SleMb| 54>
iz o SUI 32 5 550 SIS Jolsh b SIS
et 4 @i Sl s 5 LS o 55 5l 6 xS olx
oy Slr Ohy Grinazr Ol ! 0 00
algi (Sl Gilise slayl s S Slogas sla s,
Dharumarajan ) ol oo cawlio S8 L o098, (sloaiss
3O (s gme i, el dns 4w b o (etal., 2019
~ (S Ry Adh a5 S plis Sy e (gel i Slidos
4 S Baas 5 pguye laghs, 5l o2l S sl
e (Sien lados olul 5 o5 sla g,
095y 6,10 4 Mas! by ] 4 a8 Ceul ool S92
(McKenzie et al., 2008) 54 o $Mb! (DSM)' S
oleie (Robinson et al.,, 2019) ),Ke2 5 gl
Sl eg il 51 il e g)a0, (265 pBI L 5 lge
o9 ojbogy 4 olizel g wlidss gl oyl sle

Gl )0 (liS 1 pou o Slalllas iy jo a5 Wisges

055y sbraiis a4y Jiled b ol o0 s lalllas
aile o bl i laies 7,0 gl il ialsil S
@bl Olaie g S| Sl g (o098, addS
o 3 sk Slaike gl A(UTM) el 5 5 Sl

(BUi, 2020) 355 ooliiul L3l i
o ol S bl aS wo S )by (biime I (5L
S 05hpe wymme SB Shosas l guls Ll
annsgi (2l lge g O (6l cd b o] (6,138 5
S8 o 1§ B o9 ge (s £555 (OlalS Al ; 00
Slge 0,33 Cobld 5 Sy sloas > (S o Ol S4a
Castro Franco ) el )51 g zesly SalS S 3 o0y Y]
Dobarco, tMikhailova et al., 2019 <t al., 2018
S il e Ol i 5 SIS el g, 512017
Copde oz S950 O)lye ) Wlgipe abbin o 5o
S pde il it 9 Sy laree Lid> 2l o
Akpa et al.,) &l Clisa ashis o] SS5elg 00

1. Digital Soil Mapping
2. Universal Transverse Mercator coordinate system
3. Ordinary kriging



VECY L ) ojled V) als

S 0,5 Gldaxs

axdllas 0590 o pwli js ;0 Sz gSolul b oads oawsS
S50 dilie o) Cawg 4 azgd b .l ool 00 S
5 g ilire Slogasr b LS gl adlia
23,5 o odmline o jo oleend

B ga>,00 slaJsb o axlllas 5,40 ddlaie Glaitee
Sy agli oY gaa 8o+ ¥ gax 00 b asl VA gadids
a0 VAL asb Ve 9aado Y gax,0 V1 o o,c
VoV Gy 4y gloinS jo Jlod 4l VA 54580 YA 4
S5 390 adlate o lal )5 el 485 18w e e VO
390 03995 9 plulid &)l S5 sl lsale nslai s,
Sy oll 2 S5l gyl ptiges s0 S pen anlllas
Jol nl cale, b cd 5 @50 plate L‘-‘)‘“ GRSy
ol Glacglis b i g)l5e o515 L LS s o5
85 Oypo (5 ST 4 i (6,10 paised 390t
S Fs8ly 9 7 DMl wlgm 00l o 5 098, AlE L
led 4l )l dsllas 5,90 ds e 3l

Syge dihie 0 5 29 sbelwnd o b i
syl g atils 5929 ol ;o £)l50 (5508 slass a5 aslllas
Wgad 3,50 b Wog (WL 5 (Suile o Collasl il
O JS8) a8, 5 58 (515 s o

St Sl s ptisas S me IS b
clasly ales 5l a5 558 bl laisS 4 Sl
Oyge clin Sasi & (5)l0 pdiged Wexge (ST 953
4 KML2 (glabais L &gy CBap bl il a5
31 Gtomw 4l S &3lg j0 a5 Area Calculator asb
Sz ploer 9 @) I8 sl b e o,
Sadsh olyen slaolsS (55, 9 0o o,k 5 Abyiy
s ool Jam el comi LB

Jdoar a5 sman (bl (o) plgsy olaie
s ND (gl aises Tam S gell glacslis
A0 )8 adlal Lol b a4y g oals gyl cilosl

\YY

ooty (ngolaidl g o jod s 5l (o o ol
Baw (nlbo)old Zubs pliay joedg Ll So3elg 000
Capin s M Gl S pras el a5 i el
ol agd, loaiis jl oolitul b Lol (o )l5 diage
b sipslas e ghlop oxe sl 21 e, 9 S
@425 b o0 gm 5l 098 planil 6 5VL S p g 230
Loy liglojl 5 '8 Syt g o ol sloanje
SrS sl jshiteds £S5 i elio oo a0 4
Cwl 055 pols Comal Sl alin sla F,55 i
—labge ;3 (G gy WD (grw ol Gidod )0 oS
5 osliial olol S glog S as e o
9 ,9% oy 5l i slaasl (S S5 5d sl 2l
23,5 @l 098, sloaiss

P Soaid &5 axtus gl (58 (nl p 398 Slaal
R SR 9 89 (Rl oo willys oo oud 0
5 <35 Sl o crpg sbods o 53 ogas LSS
D9 aslllae 9550 (LS 615 )0 At Cu e

o rg,9 olgo

andllan 3 590 dibaio

P Sl oy s ol Bl s G
b oy om0 e ool o oSl ablaie
20355 12l 55,088 Bame (55 b LS lim 003l
—oo @y aihie o IS g aoS gl LS (b
iS5 05 Dygear of el g, 4 aklate oldl il
Soge b Jad jo el (65 5laS e dlad 5 0oy
Jad jooals S5 V¥ game agi 4 axgi b aS 0,5 o
o JUS als 55 1, oVl oolazdl b5l eyl
Sy ol b Sen ples slo JUIS Jolis 6 a0 5,Lo]
S aw a0 b U b ol plas gloas s

1. Soil profile
2. Keyhole Markup Language
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2. Geometric standard deviation of soil particle diameter
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Table 1. Summary of descriptive analysis of data for soil samples textures measured in 0-30 and 30-60 cm depth

Soil Particle MIn Max Mean Std.dev CV (a) Skew(b) Kurt(b) Kol-Smi (c)
0-30 cm

Sand 8.51 86.74 42.21 15.11 0.35 0.33 -0.13 0.20
Silt 8.75 72.72 40.92 10.89 0.27 -0.08 0.44 0.20
Clay 3.34 45.33 16.97 7.99 0.47 0.84 0.52 0.12
By 5.36 16.34 11.49 2.08 0.24 -0.52 0.27 0.2
dg 0.01 0.56 0.09 0.08 0.88 -0.02 -0.17 0.00
30-60 cm

Sand 4.93 90.71 43.09 17.32 0.40 0.31 -0.48 0.06
Silt 5.31 72.78 39.64 12.56 0.32 -0.12 0.25 0.09
Clay 3.35 46.56 17.35 6.63 0.38 0.73 0.29 0.018
Sy 4.73 17.42 11.44 2.29 0.20 -0.43 0.26 0.15
dg 0.01 0.64 0.10 0.09 0.9 2.46 8.37 0.00
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S ol jhd wais (.Sl g S o3 s wsis lae SBlyol Sy ) Clay el Silt 2 :Sand
a:(Very low diff. < 0.1, Low diff. 0.1-0.2, Medium diff. 0.2-0.3, High diff. >0.3) b: -2< Normal <2

c: Normal, Sig >0.05.
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Table 2. Summary of geostatistical information of studied properties and theoretical model
fitted on experimental semivariogram

Soil Particle  Direction Model Nugget Sill Range (m)  Co/ Co+C R? RSS
0-30 cm

Sand Isotropic Spherical 147.0 464.2 388 0.68 0.92 2401
Silt Isotropic Spherical 60.1 299.5 411 0.73 0.93 955
Clay Anisotropic  Exponential 58.6 160.1 684 0.63 0.57 11558
dg Isotropic Exponential 34 7.3 336 0.48 0.65 0.8
dg Isotropic Spherical 0.5 0.99 411 0.54 0.86 0.01
30-60 cm

Sand Isotropic Spherical 198.0 635.9 412 0.69 0.94 3051
Silt Isotropic Spherical 93.8 328.0 361 0.71 0.98 378
Clay Isotropic Exponential 64.9 129.8 451 0.56 0.71 104
Og Isotropic Exponential 3.9 8.6 174 0.51 0.84 1.04
dg Isotropic Spherical 0.6 1.49 416 0.61 0.89 0.02
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8y :Geometric standard deviation of soil particle diameter dg: Geometric mean particle diameter
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Figure 7. Zoning and digital maps of soil particle in old triangle for 0-30 and 30-60 cm by ArcGIS.
(IDW= Inverse Distance Weighting , Ord. K.= Ordinary Kriging)
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Abstract

Over the last three decades, there has been a general tendency to change methods in research on soil
resource management from conventional and mainly qualitative methods to Quantitative ones based on
spatial correlation models which are called digital soil mapping (DSM). The present study was carried
out in Shabankareh plain with an area of 15,000 hectares with different physiographic units that are
mainly used as agricultural farms in Bushehr province, Southern Iran. Target sites (172 points) were
selected for soil sampling at depths of 0-30 and 30-60 based on hypothetical networking on satellite
images and visual differences observed in the study area. Digital soil texture maps were drawn for both
old soil texture triangle (include sand, silt and clay particles) and the new one (include Geometric mean
particle diameter and geometric standard deviation of soil particle diameter). Soil texture is considered
as one of the most important characteristics in determining the type and density of agricultural activities
and types of land use. Two geostatistical programs include GS* and ArcGIS and various methods of
data estimators such as inverse distance weighting and ordinary Kriging method were used in this
project. The results showed the strongest spatial structure class was observed in geometric standard
deviation of the soil particle diameter (0.48) and the weakest in silt (0.73). The highest and lowest
effective range among soil texture parameters were related to soil clay particles and geometric standard
deviation of soil particle diameter with 684 and 336 meters, respectively. Number of drilled profiles (11
ones) was based on digital uniformity map. The generated digital maps can provide spatial information
of important soil properties such as permeability and drainage, water holding capacity, fertility, soil
erosion and salinity which increases the accuracy in the optimal management of agricultural lands.

Keywords: Soil particles digital mapping, Geostatistical methods, old and new soil texture triangles,
Physiographic units

Pouzesh Shirazi M., Abtahi S.A., Bagher Nejad M., Mousavi A.A. and Navidi M.N. 2023. Soil physical properties
as affected by potassium and salinity of irrigation water. Applied Soil Research. 11(1): 125-141.

1. PhD Candidate Student of Department of Soil Science, Faculty of Agriculture, University of Shiraz and Faculty Member of Soil and Water
Research Department, Fars Agricultural and Natural Resources Research and Education Center, AREEO, Shiraz, Iran

2. Professor of Department of Soil Science, Faculty of Agriculture, University of Shiraz

3. Professor of Department of Soil Science, Faculty of Agriculture, University of Shiraz

4. Associate Professor Department of Soil Science, Faculty of Agriculture, University of Shiraz

5. Assistant Professor Soil and Water Research Institute, Agricultural Research, Education and Extension Organization (AREEO), Karaj, Iran
* Corresponding Author Email: m.shirazi741@gmail.com

V¥


mailto:m.shirazi741@gmail.com

