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@ylall 1.5 dda)l) U8 (e chaaiel a8 ol (qualities and behaviors)
(AASHO) (American Association of State High Way) 4iaw)ll 4alall
e o) dgany Aliaiall Aalgall lald e Slad (Unified) assell Ciooilly
2 agloan Gilia sac A8le Rosa (1979) ,<0 wadlall jue daukall ) (3aal)
idahlly angall ) Aadlall drsaigl Aadai) ) goayll Uiy dunigh Ll Caliaal
& A Gy Sl (ggiaally hleaaiVly Llalll clia e Talaie) ((3S5aY)
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calml) sda (s A8 Ay @lldy Laglaal) Lwovigh clac il giill Aglas
ADLall o2a (asdy aglerull maall Lajig Al (5AY) Laglgandl (ailadlls
Adlias)

32V ae danglgaull Glaall awrigall 4als ) Buol, et al (1989) Ll
o Lasias BLladl dole cuins 8 dpaal (0 Led W A0Sl Lgililas sl 3
Luwdlg heavy loads L&l Jleal) cld dul) ola) aie oyill e lastial
Moyt s casall Coyuall adlgas dasyadd) (3ylall Aalily b GRS el clalgadl
) il (Geotecnical  eliSigall) 4l Lasl)a Barker (1998) axiii
pomedl uamll Lubide Laydiels saaly i Leil o and) pe 451 lia 8
e o sadizall Gl Jlaxin] G0 Bhad) Qs )il drigl (aleall
Aaaslgnl) Ll Caatg

A LgY) —6-2

o) alae duna s (e 9SE A4SSH Aulaiag g )3 (& Ak il
e Clanad) oda il o dand (Al mlally (pally Gadall (e deSs ddlaa
Plad st Ll Juasay Chad dhall oda (8 L) elall Jouag die g clgan,
gkl dusi L 58S dalse o d)bgdV) dad adiaty la)lgdl b lgaas b
Gyl )alalll Jalyg L3lalll as e adiaty LS Jarall Loy Ao fill A8 Lonidal)
(2006 ¢

ALl Guuliag @) cjplas —7-2
DliaYly aléall 4550 jlelsY Hole and Hironoka (1960) 4.3 4
Gl Ao alasYl Llaliag (Miami gelae ) bl G (e Slegana S
sl Jdy Gelte Jlexiad 2o Lgpldn gilol) ¢y glal (A syndag 4 silan

DAY Jds i 4y (1) el 4 5wy s (Index of  similarity)
:A0Y) Aaleall g

R
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Cliaall G dad J8 W ¢ L0l Ll lea a pgane 1B ¢ IV Ll Clea a ggana 1A

Ayl 38 (sl

bl Jalae Glead 4l )y o4 Bidwell and Hole (1964) o

O Ao 30 Gl 3aas 3 Landial 3 ¢ LS5eY) Gelasi€ A5 (e 405329 I
DLEsY Ledla e (saxall Chviaill paghals buiag Lol degall dull cilia
gl Araiie bl Celag Aall e sl 1agd ilulially ileaall dadla
Bpiilie Ao s daaal (o Led Ll oyl clplany oLaia¥) deal ) Cutler (1977)
A flaly A slsailly Lmolshygall cliall & culylial) e Jadiy ooyl Blaby
Wilding and Drees D) Y1 sl e dgisedlly
Aaallatl) (s dsallas yae g Aaellas (5% uil) Cilia & cplaal) of Y (1978)
Ty ¢ Al Anass ) liall 038 Crag Aol (5S5 alad alaiall Jeil] 3983 g
) asn cleall 8 Al e clulall Ly (A gsls Ll claw gl
Arnold  (1964) (e JS g AV A5l (1S Jalse pa &Ll Jaas
Gerrard 5 Cutler (1977) s Beckett and Webester(1971)
Laad & il Glia 3 bl jaleas ol ) Ruhe (1981) 5 (1981)
ol dauh (3, 0yl Bale danda (2, )Y pdaiall danha (1 58 solias
Chaty) danh (4,450 8 da e clplas ade i 0 Fliall 3 Ul
ZaaSl) (3pall (e 20al) lin A sl Adledll dxgids (5 e goshall 3 il
idh Lgieg aslonll clanl) ale e 2 AnlSal) lpliall ¢ guin g dralial
Aoyeall Jilag (Keriging) 4k (Isovariogram) bl 4plds Jalada
sLasYh Avery  (1989)  aginy Gaaslsadl elwa Laiy . (ISorithmic)
Ll Jo¥1 3V A 0L (1996) (saaSall 2T LAl s a3 (5ol
@ culall 3 Lgalad) GlS Lagag ddpaally L)l clplaall juudi (8 gy Oladey
Olanall 8 A el CadSU 13 gd Oy aslsaally s lstysagal) dalaill (a s

=D ey o))l
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Alaa) cililadl 3 Gy aliall Guie (1999) il crarii

sl (Ahall o)l dgad) dahaie o Judladl Adanja Glaay JS4 @y
B DAYy L) Gl (2002) Jld i) L laall Gl b sl Ak
Basgll g e (A Lraadigl Cihanglls Lgi)liag dunglsanll il Liha Claay Jad
el dolee (n AS5A Cleall alaiel oasloanlly wtigl JalSall Gaas Lk
ceeigll 5 (olsanll
43l duald —8-2

ey Ll agley dalall jaliadll (1o jaas (e SIS) (8 daldll mllaias 2
dagad g dnldl (sanaal aaly Chuay asd Lesl VI Lglaa st g550 (1 a2yl
bl gty Lgiles 4l 4 obpuall c¥LAY e aially 4 plly Lgiddle
lgialin (i e doll 430540 A Ll 4aa) U.S.D.A. (1938)i)e
ol s Ll (1951) ale 4 Lgmbies, ane il gl Lgindlaay Lgiaidlag
5B & g, caslhaall 2LV E by Dlal) gl Lgiadlay LgiaDla ddlxiall 4305430
A)lY) Glileall (e 23aa puag Cndy (pae Gl WY D5l el

Libhdll cliall dlasa Ll 4akl e Millar and Turk (1956) e
Ll e uantl] gl ANVl Al ellains Jertion 38 . clal) galy Aaleial

Leidle 5 4005l 4 ll s s Buckman and Brady (1967) ias
Ll el b ,alall b A byl Al Jlsal JS slelpe g bl o,
e Lol acian (Slg dais calaaatl] dilig sl e 2alill acins ¥ L Jguandll
31N Goyally slall e Janes dusgill Aayng asha )l (ggimallS (gl alse
Ayganl) allly dsalgilly olally Ancll e adinty LS

sty dalaiall 0l 4505l Al Ll 4alal) Baver et al (1972) e
O i 1305 daaliall Hlhall da g dageilly dushyll GASy Hhaall madiig il
fisis paas Lol A8e Lgly ddigl) dnalsdll 3 il 8 (055 Basal) Al
Aol 8 Gleeadll
Gliaay ADle Lyl Ligumall 52ldl 48 5l Douglas and Goss (1982) <3
G Je—adlly o ulgall a5y iie g9 S3ed 2 d il A ald
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daling Cagyls cuaty KA Jlaatials dumid Jois A 452 Park et al (1989)
s 5 Lgials S 0 sl Al s (95 Loaie 451 ) shaasi il
ce>bu gl Jain Laldll e

Ailyadl) Al Chay o 98 s Laldll mllaiaa o)) Singh et al (1992) ¢
Bl dadS) Jucadl) agd o uadldlly Gawaigally slalell aclud daldll ad ()g da5ll
Al Clia eed o S5y yd5e s¢d (tilth index) deld) Jales Ll .45l
dalaag gl Balall dneSy Claanill aang djallall J86SH 4 ad g 4yl
853N Jaleay 31l
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Jard) (3ihhag dlgall -3

lghoinaiy \ghuagiy Al alge clie jLadl —1-3

Lead Jasias) 5 Freelance soil survey sl gl dah ) Tl
&P LS O L b)) Lag sill (585 ey Jalse lalSadl (a0l gie
Coslls daslally gandall lilly 4 gaslally dacil) Lagundy Lilua §)shaie cilia
oo oyil) dge ciline @aal Lyl el panidn ) Youns D! ok
zolall 3af dlee 8 il e oSan 3o ST st Blelye pa dandaud) dabal
dcafyl) 281 503dl) Clasglly Ja) dse g5 5 il dalise asae ais A
odls Cagiealy Ciaagi o3+ coill e 34T allse (1) ddayall (g il
. (2003) sl Jd e il
e Olait A il Laag TWO76 5 TF1257 4wl Al -1-1-3
i) srydll Bansll aday (Aol (gl deaddl (e Aty A0d12 15l Bas )
Leisy , 5l Aidaie TF1257 Aledad) cilfia 3 Aslidl Jayilly Cromall sasg dgilil
LeisSe ol Ll lids .« cueadll o didlaie TWO76 duiill dluls cubia
G olay Adgiia (sl Ads dnglgin Cilow s o G dguny )5 Judl
ey Anaell Ghlall Jets oAl e dadlall oyl e Laaadlg )y il yally dlan
rsel) Joad) 4y il Al alaall Bugansl) oyl Ao gana (paa bt
8 (e Aa el Aol Caiaan aUai 4 (@ zonal SOil) 8yskial) a2 il (e
Aalide Sliph ED (e bl DS 8 gl s s (Al-Agidi, 1976)
VIS Gl S Aanall 52kl (5S35, Aancal
-l g ga LY IS LY IS S allg ) olSI) <iligl) gani gl
crall Juad i) dea Lgd ek

TM353 , TM845 , DM87 !l Judbws —2-1-3

Cabie 3) L Aad) gl dgad) dadlie g05adl) Bangll aia a5 ap8 edla A9
TMB845 dledad) cibie Lain ¢ dnaall elisd (e duall o8 dihic DM87 dlalud)
TM353 alekudd) ciliag ¢ 0l Gyue Aalaia (ga iloil) 58 dihaie
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CroSall Aas Angany 0t Judlad) sda JAd Foadd) Bga eliad (ja ASSe dalaie
Aaglaly dpamid Jual alga il g ciblly Aay (5y¢s slias Algiia Ling g dseal
Al & Gl G Lo ailids 2ae Gum e Al s ulas L (L)RY)) Liatiie
A5 Clads Jawsie gaads Ciyea @3 Ly dodlad) 4 3 Slaids S0y oY)
Sl Ll Caaan alas 5kl o8 Al 48 Geun a0 Lgraeng dalidng
F LS Jdlall el el 52l 5, (Al-Agidi, 1976) Ja (e 7 saall

+Culisl g3l <plisl) gati gally otV <cu¥siSasally cul)olsll
Sl i e g Ay 4 Abedi a9 TWA45 4l dld -3-1-3
i g15l) Basgll e adiy il ygd olaar Algiiag (s Sill Adaas donglsas
323, HLY) Adadlae (e Q3L plimd [ 02 L) dilaie Gaa (golall bl eh Jgad
i) ey el Jgoad) Ay anil Laslill Lyl 5l Ao gana (paa i
,(Al-Agidi, 1976) B (e el Chpieanl) allar 8 3yekaiall a2 il
&2 Ananall saludl (55555, daual) daline dugus) g S G A auan (5<y
:‘;ﬂts ALl sla
bl griill dia yedaiy . CulSu)sISIllly il saisall <Dy gl
Cirall Jad DA
DM97, DW76 , DM57 il Judlw —4-1-3

¢ olae Alsie Aas donglons Slowsd (e CusSE Angy G5 dudla a5
Jia 3]+ T g¥) i) Jgaad Lt 1) Al gaall) Basgll Gana adig ¢ il
29 Y (ags dihie Gada Laasag S5y G dihie 40 DMS7 dlulll
Gl a9 (sl dahaia L5 DWT76 Ll dlodes Jiad Lo ¢ Jagie Cipa il
Al e 285 ¢ Valley loash) dudhe si3aill agaall am aflig dun Ciyea
238 paes cCiyal) Utina a5 Ldlieall ddhaie (e gl Gass i DMIY
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yAaaal) 4l Aga (e L}SA ) W\ Pu k_l);m 40 u_‘l Jgan el
e sl 52l 038 (o Judlee b Asaal 53l (3555

oL i) ilia el sul€ I ool s gall<aBY g oIl
.alaal)
132SCW , 123SCE , 112CCE ! Juduw -5-1-3

Bl A jal) elpacall Lyl At 53l Bansll e 1B (o3 Judls S0
I3 Ayghaa A5 Alabu Ay 0dS daly 455 112CCE dladad) (i 3] ddlesd)
o e zsb L B G8Y) e dplS il 5ale (e Clina jplap 4034 dauad
g Argid sy coatg Aridisols gy ) agas Lile 1gie awe 15-8
dahic 4051 123SCE 4ol dlle culia a8y, Calceargid —elasll dc ganll
Lgdall Al da st DD Lighyna Al ides 85 (B)2Sl) midie 5y 8 )45
Ugaia cam 15 e Ji gt B 381 lace L0ulS dilsy Jual 83l (g0 ddsaia 55k
Sysbiiall Al 4.8y () agats Ciyeall Aaspas Sllaa¥ls Jogadl olae i Lile
Al-(1996 , 1981) 8 e el caiail) WUy 4 (Zonal)

Uxine daley daoie Ao @ld Baaly Ldial ddada e O5Sh o5l anes Agidi
Faiiic dasles Alle 2ul€ Ganl

(53280 (mtiie e ) dudgeall dahaic L5 culicd (132SCW) Ljl) dlokes Ll
e 30-15 Cm ol B 38Y) dlens daussia das <l Dghynia dusi Aludes oy
Ay @l daghaa dad A Ay dgiuse D)l (e a iy Ciall Baas ¢
P YIS A o35l Bansll 03 i Jedlas (b Liaeall Bl cuglis 85, dnec
FCulS)slSlll) OV ISCEY 5K puilly Culigh saiigall <cusIlI<Cylid 5l
Lghaa L5 dludu a4y Uagll dahaie e XMW32 4 Al —6-1-3
Bavs diagaw dga (98 Al Lt i (4w Bygdaia Ao gia da s @ild
Ll (piadiieat gl e 05l s O3S0, lyall Hgh Cilayie Gesa Cipuall
Oobaal) 8alow il dfiae daloy daaie A @) Jaddlg daije danie dad &ld
:%,,_*&15 g8 daulal)
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& (A Ay (b (660 sy e (Sl ddas dsny deudl 8
Gl c(gslall (gml) Jaadd) (Ao 3lalia ) Y535 Aanpaiall Lakaiall agan (yara
Lty Moo dilaia (03 TW566 dlededly ¢ (35S dilaia (a3 TW356 dled
dahie oy TW1153 dlddl cibiag doaead) dihaie (o TW1177 dllad) cubig
degana ) Lt Judlad) 038 mues 39x35 palldl) Jind g )de Gara doud)l
ED (e Judled) oda (8 5l s (9Sing AzoNAl SOl 8glaiall yue )yl
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 SbleS Cul€ LDl s3a Gl dgidall aleal
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DW96 , DWA43 4wl Allu —8-1-3

6 Gy y DWAZ bl calic ) cpoall diaa dngen) )5 Gl Laag
Colfia Loty cdaad dodadd ol Adaslie dagsal) dahic Geun il QI
Laad dlas 5 lilingd Jaby i ) Bl dakaie 3 DWO6 Aluled
Lakaid) Gera Ailly dngayl) Coyill G AU dalaiall JJ6Y) bl calfia G
WIS oy aleaa] +goled)  msdll Jgaad) bins 5 AN Alald) Cabie Laiy A gaial
2 Al e lasty Cipall Bas Laag iadaial (il (e (LS (ilialdl
:L:_*&IS Lndall aleall sabwd) (520 dlug ,5)gkaiall
Culiglg3lS< ) IS B IS Culigl) g g

LeleDlasg gililly duatyll dude griadll Clasgll (1) Jsas Crus
sla Lo s )5S0l il Judlad Zoaslghygall Cilosasill (1) o8 Galall Gy
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Ljaldll fdilal) 98 TM845 By
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kY Adadlaafadlal) TW445
Y DM57 el Gass
S/ Maal) DM97 sl S
Y sraaall sal DW?76 Obagh
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S fagmd) TW1177 Ll g clayie
A Axia TWS566 Ll calg My
oalldl) Jaud g e [asdill TW1153
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(15280 G ) i) 1295CE 5280 Gl i sy
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k¥l LalifUagl) XMW32 Ly clajaal)
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Lt Al ~2-3
Cuady @by ySe Ay Jllll Jlpdiall preaill (349 Ao yide dupas G
Eiim 2007 [ 6/8 3 5/23 (e 53l cCraall b Dlsg dsmaglall iy 0
£ Uiy aes 10.5 s oy ylall Aagite 20 A5 clighaul 3 il cibe
G5 gy 1oy aaall Cuadin 2ty Calall Lgsyy bl eg dudall 0y aw 10
Cinndi Adlghan) JS il acls Sl cliding alal) Cageall (e Lk il
4091 bl il cciatl CS5y el Lalall Sllshal) aen b sl

paall s2e ol e sl pural) Adade g Loy 350 sl ) gyl |
Al Gilia 2 of

el G o cpan Y astagll (ssindl 8yl g Aol paa bl —o
Bylasaally Vernat duysll cueadivl Gus o ALY dapy ald) Ll a8
Bghe Baw il (salieWls Sl ALY ey Al g sy ki uldl
e AV LY dpaa g Sildlly V) Al aaa e alaell
Giraldez dlsles Crves 4l a3 5 a¥ls Al e sl anally sda)l (g5l
t 29 1987 ale Mc Garry and Malafent dlaleag <1983 ()il

V=Vs+0g+Va ..., 4
(e ] )gosd el =V 2013
(e ] 2) bl 2l gosil ool = Vs
(p6/0) sl skl sl = Bg
(e ) clsll s sl = Va
Ol @lldg ,alol Ay disg daly Gaase yg e 2am paally joaall Gl 24l o5
(1988 L liall) Ll ana (SLSH o o Aghall 53 L
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< e)ayly cluwbdll —3-3

dilsadl) claal) —1-3-3

2 By—asall Day iyl Al @y atal o wnall oyl 2 8
Al C¥geaial canal) Ciaagill 2 Jsaa o -Black, (1965)
2 483 asall Black — clod method 4z ylas 4 jallall LUKl cyyn 3
.(Black, 1965)
(Black, 1965) 4 ddgeasall dapkall 339 SN daalisall Cases

f=(ps —pb) / ps x100 ............ 5

:o) 3
(o a2 Sae) sl 25LSN ps
(o ab2\Saa) duallal) 3LSY pb
> 30l (Skempton, 1953) ik 3-8y Gadall dllad o
1Y) daleall sy (Northey, 1966) 5 (Lambe and Whitman, 1959)

Activity of clay= Plasticindex®.1) 6

%of clay< 2m

Cul€ 13 Jlad g ¢ (1.25) oo ST Al il 13 Jlad acly lal) Cruagg
ot 3 Joaa cpw (1.25 = 0.75) o Llladll Jatiee 5 (0.75) e 8 daeail
Al Gilia) G o 3il) Jodls

Cpball Adlad ra Gl Jodls annsds (3) Jsaa

il S el il
TF1257, DM87, TM353, TW445, 112CCE, 132SCW, TW566, TW1177, Jud
TW1153, DW43 0.75 ¢a 8
Alladl) Jaiea
TW976, TM845, DM57, DW76, DM97, 123SCE, TW356, DW96 195 _ 0.75
XMW32 Juad
1.25 ¢ S)
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A Aaleall ol Profile Darkness Index 35 &35Sl Jds Gl o
130y Zaall 335 (Thompson and Bell, 1996) L.

A horizon thickness

PDI= Vel e 7

cJuie iy e Value dad 2 =Vi: o) 3
cJuie 3 e Chroma 4ed o =Ci
bl ol 40l Gleal) (ams 4 Jgas s
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Langall Dlig¥ly Gl PH a0l deli dajag EC 43leSll ddla¥) <)
¥l Al jnse J8 G dagikall GAbhl 38y ol clawml Al
.(U.S.D.A., 1954)
ool e andll cilae 3 (1:1) paliions Jlaaiuls < (Ece) oY G
:Ay) Asled) ) Guda dasniial) Al
Ece= ECc11 X (WISP). ............ 8

(Mo Jramms o ) Aradiall Ll Ao paliivadd 3L eSl Lllad) =ECe 1) 3
101 Glaall 28L5eS)) Adlady) =Ec 1:1
cCaaadll i =W
& L&Y Lt =SP
Ayl Caues 2 gausligal) lSiays ae pramall A ylay Alladl) il )SI) ;410 08
.(Kozhekove and Yako, 1977) J& (1« 48 gasall
2 85l (Walkely and Balck) diha (O.M.) diguaall salall cu)as
.(Jackson, 1958)
(Savant, 1994) 4ah crws (CEC) dangell Gligdl dnlabal) dadl) cuyad
Adased) o183 el e Jlesiuls @lliy
et Ak Ca+ Mg
csall gl Slea Jleaish Na + K
Jlerials ol ey L€l o wil) 2 ylay calignlSully il igyl<l)
:45Y) daledl SAR asdsall Sl daws Cases 51!

SAR= N8 9
— m ...........
145y Aalaal) Gaa Joliial) agudgeall dawi tESR daws Cuwag
ESR=0.0147 x SAR. ......... 10

cAhyall il AibeSl) ciliiall (x5 Jgan agg
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Al Gl Al il s 2 Jyin s
e Al Jan e apanl Alacasal) Ayl (385 oalaall il 2ESH 8
1Y) dalaal) alaie by (AL-Khafaji, 1985)
pb=2.31 — (0.84xWI + 0.81xC) ......... 11
Yo gl as =WI = o) 3)
Yo phll s =C
- eelaall Z3lal) 28ES) =pb

1_Q)SJ P "q“ a ‘\LMM dm_‘_ﬂl_q Ae_b‘a ‘}s'x\y‘ 2\.. ) L"\..\ N
(Nivkiforof, 1941)

-

C= 100—(%) x100 ....... 12

.Compressibility hlcal) s Jia = C 1) 3

A wllanyd) i algall s Alge o) g A A sr s e S 28
Al JlaeYly sl elilSie US4 8)5S04l (British standard, 1377)
Ciaiagy phadall clalh Cinjag day a2 200 — 150 280 Agadd) aa a8 Cuves
Glua 23 &8 SulSHS £o (S aladinl 34 dae &9 GubSHIS Jlea (aua
pandll yiasg JAY) e e oY ddeall alas 3l 3lal Lol iyl sae
Clehall ciidi ¢ gV c¥slaall iy 40 = 10 G Slyaall dae (S 13 Yssha
it ob (Aglan ST ashall (sytinall Lehley Slgall cilbypall aae Jads Joas B
oebiary Y] Headll o Clijuall aus o3 cdpale gl Crua 485 e cile)al)
) Blall cod L ek (ubay Gaserd) Heaall o okl gginally el
pitiae i Ly )y daaiilegl Chuail) A8l e Ayl G Lgdle Jsuanll o3
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Pl=LL-PL. .............. 13
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A s Ciliaie it dabieall Gald slael Al Galad) s Gl 23
5sSally Ayl a8 il Lgiag Lagee duihall oyl e 8lgiall caliadyall Ainedl
((2) o Gl 2

duilasy) alehay) -5-3-3
Uy dia S laugie a8 dlaie by clyriall G Jaseal) Jaliy¥) Jales il
 Slasy) el Jlasiods Al
Statistical Pakeg in Social Science (SPSS) V.13.0.

dalal) Jalaa —6-3-3
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~ Az 0-35 10YR7/4 10YRA4/4 SiCL 1mPI h fi S P Wab
S 3 Cza: 35-68 10YR7/3 10YR6/3 C 3cpl v.h fi VS VP Cs
= Czg: 68-125 10YR7/3 10YR5/3 SiL 3cpl h fi VS VP CS
125-140 10YRG6/3 10YRS5/3 SiC Impl sh fi \Y P -
o 3 APz 0-36 7.5YR5/4 7.5YR4/2 L 1fg sh fr SS SP Sab
5 3 Cz: 36-65 10YR7/3 10YR4/4 SiCL 2msbk h fi VS VP CS
E g CKz; 65-106 7.5YRG6/4 7.5YR5/4 SiC 2mpl sh fi \Y P CS
' Czs 105-147 10YR7/3 10YRA4/4 CL 3cpl h v.fi VS VP -
3 APz 0-25 2.5Y6/2 5Y4/2 C 3mpl h fi VS VP CS
E 3 Cz 25-60 5Y7/1 5Y6/2 cL 3mpl h fi S P abs
2 3* Czg. 60-95 10YR7/3 10YR5/3 CcL 2mpl h fi VS VP abir
) Czgs 95-130 7.5YR7/4 7.5YR5/4 SiC 2mpl h fi VS VP -
APz 0-20 2.5Y7/2 2.5Y4/5 SiCL 1fpl sh Fr S P CS
v ¥ Cz 20-49 10YR7/2 10YR5/2 CL 2msbk h v.fr VS P Wab
g "j Cz, 49-60 10YRA4/2 10YR3/1 SiL 2msbk sh fi S P CS
LS| 2Czgs 60-114 5Y7/1 5Y6/2 SL 1fsbk sh fi SS SP CS
Czs 114-150 2.5Y712 2.5Y5/2 L 2mma sh v.fr S P -
APz 0-20 10YRG6/3 10YRA4/4 SL 1msbk h fi S P CS
D Cz 20-35 10YR7/2 10YRA4/2 L 2mpl sh fr S P CS
g a Ckz 35-65 2.5Y7/2 2.5Y4/2 SL 1f sin-gr sh v.fr So Po abir
= Czgs 65-93 5Y6/2 5Y4/2 L 3msbk h v fi S P Cs
2Cz 93-130 5Y7/2 5Y6/2 LS 1f sin-gr h v.fr So Po -
o AP 0-40 10YR6/2 10YR5/3 CL 1fpl Sof fr SS P CS
3 a3 Cz 40-70 10YR6/4 10YR5/3 L 1fsbk Sh fi So Po abs
E kS Cz, 70-137 10YR7/2 10YR5/2 SL 1fsin-gr Sh vfr So Po abs
Czs 137-163 7.5YR7/6 7.5YR4/4 SiL 2mpl h fi S P -
AP 0-32 10YRA4/3 10YR3/3 CL 1fpl Sof fr S P CS
g 3 Czu 32-60 10YR4/3 10YR3/2 SiL 2mpl h fi S P CS
3 Cz, 60-90 10YRA4/3 10YR3/2 SiL 2mpl h fi Vs Vp abs
Czs 90-135 10YRA4/4 10YR3/3 SiC 2mpl h fi Vs Vp -
© 3 A 0-27 10YR4/3 10YR3/2 SiL 2mpl h fi S P CS
2 3 C1 27-80 10YRA4/4 10YR4/2 SCL 2mpl sh vir SS Sp aps
o % Cc2 80-110 10YR5/4 10YR5/3 SiCL 1fpl h fr S P -
5 3 A 0-28 10YRA4/4 10YR3/3 L 1fsbk sh fi SS SP CS
S ',, C1 28-93 10YRA4/3 10YRA4/2 SiCL 2msbk h fr S P CS
e Cc2 93-100 10YR4/3 10YRA4/2 SiC 2msbk h fr VS VP -
8 j’ Alz 0-20 7.5YR8/6 7.5YR5/6 SL 2msbk h fi SS SP CS
Q v Btw 20-32 5YR5/6 2.5YR4/6 CL 3mpl h fi S P CS
b ‘1 Ck 32-80 7.5YR8/6 7.5YR6/8 SL 1fsin-gr h fi SS SP -
o} ?,, Al 0-36 5YR5/3 5YR4/4 SL 1fsbk h fi S P CS
2 5 Bkl 36-50 5YR6/6 5YR5/6 SL 3msbk h fi S P Cs
S Bk2 50-115 5YR6/6 5YR5/6 SL 3msbk h fi S P -
g _ 5| Alz 0-27 7.5YR7/6 7.5YR5/8 C 1mpl h fi S P CS
2 ‘1 3 Btw 27-50 5YR5/6 2.5YR5/6 CL 2msbk h fi S P CSs
3 =| Ck 50-110 7.5YR8/6 7.5YR6/6 SL lesbk sh fi So Po -
S _ Ap 0-30 10YR6/6 10YR5/4 SiL 1fpl sh fr SS SP irs
g 3’ Cly 30-65 10YR7/3 10YR6/4 SiL 1fspk h fr SS SP irs
X 2Cyz 65-130 10YR8/3 10YR6/4 SL 1sin-gr h fi So Po -
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© Ap 0-20 10YRA4/4 10YR5/4 SL 1sin-gr sof fr So Po CS
8 3 c1l 20-40 10YRA4/4 10YRS5/4 SL 1fpl sof fr So Po cS
E ) c2 40-80 10YR3/4 10YR2/3 SiL 1fpl sh fi SS SP abir
C3 80-120 10YR3/4 10YR3/3 scL 1fpl sh fi SS SP -
. Ol daalgal)
A Ada . alsY) . KPR
c & daal) slid) Jise s
Lisally () dils Y Gls | oy &
Aagy | A
© A 0-18 10YR3/4 10YR2/3 SiCL 1fpl Sh fi S p cs
8 3 c1 18-50 10YR3/4 10YR3/3 SiL 1mpl h fr SS SP Cs
E ! c2 50-80 10YR4/4 10YR5/4 scL 1fsbk h fi SS SP irs
C3 80-110 10YR6/4 10YR4/4 SiCL 1msbk h fr S p -
~ Ab 0-30 10YR6/3 10YR3/3 Sic 2msbk h vfi S p grs
< :1 c1 30-70 10YRS5/3 10YR4/3 Sic 2msbk h vfi VS VP grs
z 3 c2 70-100 10YRS5/3 10YR4/3 C 2mpl h vfi VS VP grs
= c3 100-140 10YR4/4 10YR4/3 Sic 2msbk h vf VS VP -
@ Ab 0-35 10YR6/4 10YR4/4 SiCL 1fsbk sof vfr SS SP Cs
o3 c1 35-73 10YR3/4 10YR2/4 Sic 2mpl sh fi S P Cs
= 3 c2 73-110 10YR3/3 10YR2/3 L 1msbk sh fr SS SP Cs
= C3 110-150 10YR5/2 10YR4/2 LS Ma sh vfr So Po -
@ 5 Ab 0-40 10YR4/3 10YR6/4 L Ma Sh fr SS SP cs
= 7 c1 40-80 10YR4/4 10YR3/4 L 1fsbk Sh fr SS SP Cs
a - (o7 80-110 10YR4/3 10YR6/4 LS Ma Sh fi SS SP -
© = Ab 0-15 10YR3/3 10YR4/4 SicL 2msbk Sh fi SS SP Cs
<3 j‘ Cc1 15-38 10YRS/3 10YR4/3 SicL 2msbk h fi SS SP Cs
E -, (o7 38-105 10YRS/3 10YR4/3 cL 1mpl h fr VS VP cs
c3 105-120 10YR6/3 10YR4/4 cL 1mpl h fr VS VP -
KEY:
1) Texture:- SiCL= silty clay loamy. C=clay. Sil=silty loamy. SL=sandy loamy. LS=

2)
3)

Type:
4)

5)

loamy sand. L=loamy. CL=clay loamy. SiC=silty clay.
Color:- munsell soil color chart (1994) codes refer to Hue, Value & chroma.

Structure:- grad: 1=weak. 2= moderate. 3=strong.
Size: f=fine. m=medium. c=coarse.
PL=platy. g=granular. sbk=sub angular block. ma= massiv. sin-gr=singl grain.

Consistency: h=hard. fi=firm. fr=friable. Vfr=very friable. Vfi=very firm.
s=sticky. P=plastic. Sh=slightly hard. VS=very sticky. VP=very plastic.
SS=slightly stick. Po=non plastic. So= non sticky. Sof= soft.

boundary: C=clear. ab=abrupt. gr=gradual. di=diffuse. W=wavy. ir=Irregular.
br=broken. CS=clear smooth. S=smooth.
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o 30-0 (Bandly A Al dllaia Gyl Aadacd) A83dalt Sl Apd padil)

A g _ : Palyr_og Ch/kao | Ch/lli | Ch/smec
AT Chl ] Kao Mon | Verm | Chl-m | lli-Mo | -oskit
TF1257 sl 22 74 54 76 86 76 83 30 - 0.97 1.37 0.86
TWI76 cuadl) o) | 23 72 59 82 84 77 82 38 - 0.878 1.22 0.857
DMB87 duah ,s8 18 77 50 38 80 78 85 42 - 2.026 1.54 0.96
TM845 <iludl) ;8 | 28 58 49 57 45 56 82 43 - 1.017 1.18 1.288
TM353 dsse 10 73 60 22 63 68 72 54 - 3.318 1.21 1.158
TW445 aial) 13 50 38 16 42 - Trace | Trace 38 3.125 1.315 1.19
DM57 < trace a7 49 4 42 Trace | Trace | Trace 32 11.75 0.959 1.119
DW76 aaall 3 42 38 12 32 Trace | trace | Trace | Trace 3.5 1.105 1.31
DM97 4 gdliuall - 22 10 11 30 16 - - 8 2.2 2 0.73
S daly 2 26 26 14 28 trace | trace | Trace 24 1.857 1 0.928
112CCE
4l Boasl) 14 74 40 87 64 52 - - 37 0.85 1.85 1.156
123SCE
4 gall 5 sl 14 70 42 85 65 54 - - 37 0.82 1.66 1.076
132SCW
XMW32 Wagll 32 17 16 15 12 14 Trace | Trace 17 1.13 1.06 1.416
TW356 Jass s - 21.05 | 13.23 13 43.33 - - - 7.85 1.619 1.59 0.485
TW566 Avia - 37.60 13.8 10.90 | 38.70 - - - 6.73 3.449 2.72 0.97
TW1177 L) - 35.82 14.8 4.28 67.90 - - - 3.64 8.369 2.42 0.527
TW1153 a1 - 18 15.3 4.9 41 - - - 10.34 3.067 1.176 0.439
DW43 da gall - 19.20 25.3 13.26 | 30.98 - - - 11.33 1.447 0.758 0.619
DWO6 Al - 13.20 | 20.92 | 12.35 | 47.80 - - - 6.86 1.068 0.63 0.279
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s dall Ay glay Al ) 4B ) Ciliua Gt b giall dedd (5) (3ala

R= Xmax - Xmin
FERIFELT 6 siaall aa aa Jala oilagiyy § giaa ..
oalinl) ) shll Ugd) | Diawy Ljaw R Cydall il
1.52 0.19 23.12 55 28.4 26.6 26.5 407.93 TF1257 s\l
Gaadll gl
1.53 0.11 21.6 59.5 25.6 33.9 18.9 348.82 Twere
1.54 0.55 26.4 45.3 32.4 12.9 28.3 486.71 MSKS)I#
dladl) JR
1.84 0.48 17.2 39 24.3 14.7 16.4 180.4 TM845
2.02 0.43 10.8 22 14.2 7.8 8.7 125.95 | TM353 asse
1.63 0.35 18.9 48.5 26.7 21.8 21.7 330.92 TW445 aial)
1.61 0.17 19.67 54.5 24.8 29.7 17.3 299.19 DM57 <
é.\n&d‘
1.82 0.49 13.46 39 21.9 17.1 12.8 195.71 DW76
4Nl
1.8 0.27 14.89 42.5 20.8 21.7 12 190.92 DM97
n' £
1.9 0.21 16.22 26.3 18 8.3 10.6 230.1 11QZCCE
4508 8 s
1.94 0.13 9.8 28.2 12 16.2 4.8 163.37 123SCE
FEPWN T
1.54 0.21 24.7 47.4 28.7 18.7 12.9 462.2 132SCW
gl
2.12 0.16 5.22 17.6 7 10.6 2.8 57.86 XMW32
s S
2.04 0.52 10.2 23.6 14.8 8.8 3.2 88.4 TW356
1.84 0.49 11.66 30.4 17.9 12.5 12.4 266.71 | TW566 (A
Lo
1.6 0.31 21.18 42 26.2 15.8 23.16 445.54 TWI1177
il
1.69 0.29 24.6 40.6 28.2 12.4 19.5 339.7 TW1153
Ay sal)
1.67 0.48 20.4 42.5 27.6 14.9 16.8 352.69 DW43
Y
1.83 0.22 13.2 37 17.5 19.5 4.6 210.3 DW96
sl 14,35
0.6 0.44 21.18 41.9 25.4 26.1 255 428.85 R
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s all ARy phay Al all il cliual) (el X 3 prall 4l (6) 3ale
74




X = (X = Xmin)%(Xmax — Xmin)

4au

aalall & sinall a AT dala oY) S5ina

abanll |4 LY sbll 4 gl aalatl) asfall) N Ol Al

0 0.18 0.85 0.89 0.84 0.72 0.93 0.82 TF1257 gl
0.02 0 0.77 1.00 0.73 1.00 0.63 0.68 TWI76 cuaddl gl
0.03 1.00 1.00 0.66 1.00 0.2 1.00 1.00 DMB87 4l us
0.53 0.84 0.57 0.51 0.68 0.26 0.53 0.29 TM845 ikl 8
0.83 0.73 0.26 0.11 0.28 0 0.23 0.16 TM353 4sse
0.18 0.55 0.65 0.74 0.78 0.54 0.74 0.64 TW445 ailll
0.15 0.14 0.68 0.88 0.7 0.84 0.57 0.56 DM57 <
0.5 0.86 0.39 0.51 0.59 0.36 0.39 0.32 DWT76 el
0.47 0.36 0.46 0.59 0.54 0.53 0.36 0.31 DMO7 4 gMiuall
0.63 0.23 0.52 0.21 0.43 0.02 0.31 0.4 112CCE s
0.7 0.05 0.22 0.25 0.2 0.32 0.08 0.25 123SCE 43333l 5 a8

T8 gl 5 28

0.03 0.23 0.92 0.71 0.85 0.42 0.4 0.94 132SCW
1.00 0.11 0 0 0 0.11 0 0 XMW32 gl
0.87 0.93 0.24 0.14 0.31 0.04 0.02 0.07 TW356 Jiss s
0.53 0.86 0.3 0.31 0.43 0.18 0.38 0.49 TW566 (s
0.13 0.45 0.75 0.58 0.76 0.31 0.8 0.9 TW1177 )
0.28 0.41 0.92 0.55 0.83 0.18 0.65 0.66 TW1153 aal
0.25 0.84 0.72 0.59 0.81 0.27 0.55 0.69 DW43 daqgall
0.52 0.25 0.38 0.46 0.41 0.45 0.07 0.36 DW96 (Al
75
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el Ay yhay (el (5 giaa) Al Al i Ciliua G 4LEEY a8 (7) Gala

Si=2W * A+B
Gyt | dagsall ol ) aia GhgS S U Ldgall 3 s Jjjn (s 4 daall danall o Y i diladll g | &gl | quadll gl Sl >
DW96 DW43 TW1153 TW1177 TW566 TW356 XMW32 132SCW 123SCE 112CCE DM97 DW?76 DM57 TW445 TM353 TMB845 DM87 TW976 TF1257 Ll
100 TF1257 44
100 | #9067 | ‘ol
100 | *80.95 |*90.11 | “Sh#
100 | 4496 | 59.79 | 5225 | o
100 | 7111 | 2759 | 381 | 3265 | e,
100 40 | 6237 | 78.05 | *96.97 | *87.67 | s
100 | *93.33 | 44.44 | 6824 | 7179 | *90.32 | *81.16 | o,
100 | 72.73 | 66.67 | 66.67 | **95.08 | 48.48 64 56.14 o]
100 | *98.41 | 71.26 | 6526 | 68.09 | *06.67 | 47.33 | 62.63 | 54.87 | coes
100 | *87.32 | *88.89 | *83.33 | 76.92 | 57.14 | *84.06 | 57.14 | 74.07 | 6557 |  She
100 | 76.92 | *89.29 | *87.72 | 61.73 | 56.18 | 78.05 | #9259 | 40 5376 | 4673 | i
100 | 4202 | 59.7 | 496 | 50.79 | 74.67 | *81.01 | 29.09 | 47.15 | *96.91 | *83.95 | #9318 | oo
100 0 0 0 0 0 0 0 0 0 0 0 0 o2
100 0 13.86 | 43.75 | 29.79 | 36.84 | 359 | 2222 | 19.72 | 60.87 | 38.89 | 13.08 | 1867 | 1573 | S5k
100 25 0 68.53 | 67.57 | *89.89 | 77.5 | 79.01 | *93.33 | *86.73 | 49.23 | 7436 | 65.77 | *83.76 | 7481 | fen
100 | 705 | 1443 | 0 | *97.83 | 4348 | 6154 | 5124 | 5246 | 76.71 | *83.12 | 30.19 | 48.74 | **94.74 | *86.08 | **95.35 | v
100 | *84.62 | *85.22 | 19.18 | 0 *82.5 | 54.95 | 7547 | 63.92 | 6531 | *91.8 |*08.46 | 39.02 | 61.05 | 7952 | *98.51 | *89.19 | Ll
100 | *97.78 | *86.79 | *83.05 | 1842 | 0 *84.66 | 53.19 | 73.39 62 63.37 | *89.6 |*96.24 | 37.65 | 59.18 | *81.66 | *99.27 | *91.39 |
100 | 68.57 | 7059 | 57.14 | *84.71 | 3256 | 0 55.38 | *81.97 | **04.74 | *92.54 | *94.12 | 78.26 72 | 6154 | *89.23 | 52.94 | 69.23 | 61.02 v
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76

sl Ay yhay ((ASY GELSTY) Al Al s ciliua (and 4LESY a8 (8) (3ala

Al | Aagsal 0 Ty JEER s S sl mf.:!\ Anias | uds i lial) gaeaall a» ) e | dldiog | Dalog | cuadd s s =
DW96 DW43 TW1153 TW1177 TW566 TW356 XMW32 1325CW 123 SCE 112CCE DM97 DW76 DM57 TW445 TM353 TM845 DM87 TW976 TF1257 U
100 Tis7

100 | *80.77 | e

100 | 77.3 | w937 | Bho

100 | 69.28 | »91.38 | 726 e

100 | 6053 | 37.4 | 53.49 | 39.66 ol

100 | 47.42 | *83.46 | *85.06 | *91.97 | *88.62 Lo

100 | *87.02 | 57.5 | *96.36 | 72.61 | **95 76 oy

100 | *81.25 | 69.03 | 74.19 | *84.78 | 56.12 | 76.47 | 59.09 iy

100 | *96 | 77.42 | 6545 | 77.97 | *80.9 | 52.94 | 7273 | 5581 Hlial

100 | *92.54 | *88.57 | 70.45 | 59.05 | *85.19 | 73.81 | 47.33 | 65.96 | 50 e

100 | 41.03 | 3636 | 3404 | 2462 | 1951 | 5161 | 2623 | 1481 | 2254 | 1584 | A

100 | 33.33 |*87.32 | *04.74 | *98.73 | *82.47 | 70.18 | 73.02 | *86.02 | 57.14 | 77.67 | 60.15 | oo

100 0 0 0 0 0 0 0 0 0 0 0 0 XMz

100 0 | 9524 | 40 | 1212 | 1053 | 9756 | 678 | 5263 | 16 | 7.273 | 3.922 | 6.154 | 4.211 Kol

100 | 10 0 |*97.44 | 3478 |*89.86 | *97.3 | »98.7 | *80 | 67.86 | 75.41 | *8352 | 55.07 | 75.25 | 58.02 il

100 | 6441 | 4878 | O | 6667 | 1818 | 5586 | 62.07 | 6555 | *83.21 | **96.1 | 44.66 | 79.7 |*88.89 | *88.11 | #9249 |

100 | *89.66 | 73.79 | 597 | 0 | 7619 | 21.92 | 64.58 | 71.29 75 | *93.44 | #9353 | 5227 | *89.83 | 78.79 | *08.44 | %8228 | i

100 | **91.67 | *81.48 | *81.72 | 7.018 | 0 | *84.21 | 254 | 7209 | 79.12 | *82.98 | *98.21 | *85.27 | 58.97 | *98.15 | 70.97 | *93.22 | 74.32 B

100 | 2258 | 19.44 | 16.09 | 3111 | 4444 | 0 | 2979 | *93.33 | 36.84 | 3256 | 30.43 | 21.88 | 17.28 | 46.67 | 23.33 | 13.08 | 20 14 Jat
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s dall A8y play (Ad1alll aa) Ao jal) 8 cliia Gland 4LAEN ad (9) el

At | Aagsal L) F e Shss S Uagh 4_;3:‘ A:j:jll JEme Lphall | gaead ca il s Gladl s | Aol | cuadd g Y Al
DW96 Dw43 TW1153 TW1177 TW566 TW356 XMW32 132SCW 1235CE 112CCE DM97 DW?76 DM57 TwW445 TM353 TM845 DM87 TW976 TF1257 )
100 TFJ]L.Z‘57

100 | 92,99 | ol ¥

100 | *84.39 | =913 | Bho»

100 | *80.95 | **96.45 | *89.47 | Frl*

100 | 5833 | 4375 | 5545 | 50 Byl

100 | 5283 |*93.15 | *87.64 | *96.69 | *96.3 | i

100 | *9459 | 57.14 | *98.55 | *82.35 | *97.9 | #0091 |

100 | *91.47 | *86.13 | 64.37 | *92.91 | 7421 | *89.39 | *82.52 | &

100 |*9558 | *87.1 | *81.82 | 68.29 | *88.52 | 70.13 | *85.04 | 78.26 | e

100 | *88.66 | *84.31 | 76.11 | 7107 | 7887 | 77.48 | 60.14 | 7414 | 67.72 | 55

100 | 6349 | 5405 | 50.63 | 4444 | 40.82 | *83.33 | 4545 | 3333 | 4301 | 3846 | aX

100 | 381 | 67.19 | 77.7 | *81.94 | *90.32 | *95.71 | 49.56 | *88.89 | *01.89 | *02.41 | #9941 | LA

100 0 0 0 0 0 0 0 0 0 0 0 0 N

100 0 | 5345 | 7843 | *83.78 | 72.94 | 68.89 | 6139 | 56.88 | *94.92 | 62.63 | 47.33 | 59.62 | 5391 | 55

100 | 8378 | O | 67.19 | 63.49 | 100 |*88.66 | *84.31 | 76.11 | 71.07 | 7887 | 77.48 | 60.14 | 7414 | 67.72 | G

100 | 7227 | 57.94 | 0 | *94.41 | 41.67 | 7227 |*83.08 | *87.41 | #9589 | 087 | 5385 | *94.44 | *86.36 | 97.99 | 95 | =

100 | 956 | 6825 | 5439 | O | *08.81 | 38.83 | 68.25 | 78.83 | *83.1 | *OL5 | *06.89 | 50.45 | **90.07 | *90.71 | %0359 | *99.4 | X

100 | *98.78 | *96.82 | 69.35 | 5536 | 0 | **97.59 | 39.6 | 69.35 | *80 | *84.29 | *92.72 | **98.11 | 51.38 | 91.28 | *89.5 | *"94.81 | *08.18 | i

78




DW43

100 | 67.21 | 66.13 | 70.09 | *97.62 | *86.11 | 0 65.08 | 6557 | *07.62 | *86.32 | *82 | 73.87 | 6891 | *81.16 | 7523 | 5816 | 7193 | 656 | et
78

el A8y oy (A gand) aa) Al jal) i e land LGS add (10) (gala

A | Ayl 25 Tyl e | Giss | Ual | Rdsallias | dgliias Lphall | gleaal s e e | dbd g | Ladlog | el ) M =

DW96 DwW43 TW1153 TW1177 TW566 TW356 XMW32 132SCW 123 SCE 112CCE DM97 DW?76 DM57 TW445 TM353 TMB845 DM87 TW976 TF1257 Lall

100 TFJSW

100 | *94.18 | e

100 | 7952 | *85.16 | Sh#

100 | *87.18 | 67.55 | 7286 | Ml

100 | 3548 | 2857 | 1982 | 22 ol

100 | 25.88 | *81.6 | *94.29 | *85.06 | *00.8 | .

100 | *91.36 | 2222 | 73.38 | *85.71 | *03.62 | *90.44 |

100 | 73.38 | *81.6 | 3548 | 100 | *87.18 | 67.55 | 72.86 v

100 | #9273 | *80.27 | *88.72 | 3143 | #9273 | *94.4 | 7421 | 79.73 |

100 | 525 | 5833 | 3853 | 4421 |6875 | 58.33 | 4828 | 3471 | 3818 | 555

100 | *91.3 | 5952 | 6579 | 4425 | 50.51 | 61.11 | 6579 | 54.95 40 | 4386 | oA

100 | 5208 | 45.65 | **90.77 | *83.61 | *89.31 | **97.93 | 26.83 | *83.61 | *06.35 | *83.04 | *8BT5 | s

100 0 0 0 0 0 0 0 0 0 0 0 0 N

100 0 3294 | 7179 | *80 | 38.36 | 43.08 | 27.45 | 31.82 | *88 | 43.08 35 2456 | 27.18 L ovial
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100 | 6222 | © 60.78 | *89.29 | *80.77 | 68.89 | 75.61 | 52.1 | 59.05 |52.38 | 7561 | 63.92 | 47.33 | 51.67 o

100 | 69.66 | 38.89 | O *89.92 | 60.24 | 53.16 | *99.15 | *0358 | 79.45 | *87.88 | 31.88 | *0358 | *93.55 | 73.42 | 7891 | o

100 | *97.35 | 72.09 | 4058 | O *87.3 | 625 | 5526 | *96.49 | #0623 | 76.92 | *85.27 | 33.33 | *96.23 | *90.91 | 70.97 | 7639 | 3

100 | **96.49 | *99.15 | 68.80 | 3836 | O | ™90.77 | 59.52 | 525 | 100 |*92.73 | *80.27 | *88.72 | 31.43 | *02.73 | *94.4 | 7421 | 79.73 v

100 | *87.62 | *91.09 | *88.46 | *80.52 | 46.67 | O 78.63 | 7042 | 62.69 | *87.62 | **04.85 | 68.66 | 76.67 | 38.6 | *94.85 | *82.14 | 63.01 | 68.15 P
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sl Ak yhay (A30AL) Sl A ) 5 cilia G ALE a8 (11) Gala

o | sl | sid | s s | GiS | Ul | Rt | Agalias | guis | kel [ gaed | e ) ) ke | dldlan | Dados | et g . =

DW96 DW43 TW1153 | TW1177 TW566 TW356 XMW32 132SCW 123SCE 112CCE DM97 DW?76 DM57 TW445 TM353 TM845 DM87 TW9I76 TF1257 Lall

100 TFJ]L;‘57

100 | *83.72 | el

100 | 3333 | 4348 | ‘Bhae

100 | *86.96 | 41.27 | 5306 | Tra

100 0 0 0 0 Tﬁ*;a

100 0 65 54.05 | 7013 | *85.71 | o

100 | 78.26 0 4727 | 38.46 | *91.3 | *092.31 iy

100 60 80 0 | *83.87 | 7143 | 5294 | 66.67 vy

100 | *80.9 | 77.37 | *99.07 | 0 6582 | 5479 | 69.28 | *84.8 fstaad

100 | 7.273 | 1053 | 4651 | 7.143 | 0 1429 | 1818 | 3922 | 5405 | 5=

100 | 1176 | 7529 | *04.12 | 5517 | 7442 | O | *89.66 | 76.92 | 4848 | 6154 | A=

100 | *86.49 | 9.091 | *88.42 | **92.31 | 66.67 | *87.5 0 7647 | 6452 | 5915 | 7368 | Troi
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100 | 4151 | 5116 |30.77 | 3438 | 4681 | 2316 | 3385 | O | 5946 | 70.97 | 19.82 | 2651 | 4.

100 | 53.33 | 17.39 | 2222 | 6667 | 1404 | 20 | 9091 | 1379 | O | 2667 | 3333 | 7.692 | 10.53 Lol

100 | 36.36 | 75.86 | 60 72 20 | 507 | 66.67 | 3529 | 50 0 | *81.82 | 0474 | 3051 40 K ol

100 | 73.47 | 2286 | 52.38 | *84.93 | **98.41 | 12.12 | 73.81 | *92.54 | 5391 | 7294 | 0 | #9123 | 7843 | 47.33 | 6019 | qero

100 | 73.47 | **100 | 36.36 | 75.86 | 60 72 20 | 50.7 | 66.67 | 3529 | 50 0 | *81.82 | =04.74 | 3051 40 o

100 | *80 | *93.1 | *80 | 2581 | 57.89 | 78.26 | *91.53 | 13.79 | 675 | *85.71 | 48.65 | 66.67 | O | *98.11 | *85.11 | 4252 | 54.55 i

100 | 75 | 57.14 | *81.58 | 57.14 | 16.33 | 39.29 | *96.55 | *83.12 | 8.511 | **91.84 | *88.89 | 69.77 | *90.91 | 0 | 7324 | 6154 | 6207 | 76.92 vl
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s 2al ARy shay ((rshall (s siaall) Al pall 5 b Gaand 45L30Y a8 (12) (gale

TR I PR B T e GhsS S gl iy | s | s | Lgaar | e a Jett) St | b | el | owadl S o

DW96 Dw43 TW1153 TW1177 TW566 TW356 XMW32 1325CW 123 SCE 112CCE DM97 DW76 DM57 TW445 TM353 TM845 DM87 TW976 TF1257 )

100 TF‘;.L;é7

100 | *95.06 | e ¥

100 | *87.01 |*91.89 | ‘£

100 | 7261 | *85.07 | *80.28 | it

100 | 6265 | 41.27 | 5049 | 46.85 | oy

100 | 57.14 | *93.44 | 78.79 | 9155 | *86.67 | fyms

100 | **97.74 | 5532 | *91.2 | *80.95 | *93.79 | *88.89 | DM57

100 | 72.9 75 80 | *81.25 | 56.12 | 67.24 | 629 | &

100 | *91.76 | *80.7 | *82.88 | 7222 | *89.32 | 63.01 | 748 | 7023 | ‘o

100 | *093.88 | *85.71 | *86.67 | *88.89 | 66.67 | *95.41 | 68.42 | *80.62 | 75.91 | ,Sia.

100 | 5946 | 64.71 | 7213 | 48.89 | 5057 | *91.67 | 55.7 | 36.07 | 44.44 | 4112 | ansins

81




123SCE

100 | 386 | 7222 | 66.67 | 590.54 | *85 | *82.8 | 44.07 | 7651 | 9583 | 9112 | *96.05 | Toarii

100 0 0 0 0 0 0 0 0 0 0 0 0 N

100 0 41.38 | *95.65 | 63.16 | 6857 | 7619 | 5217 | 53.93 | *06 | 59.26 | 38.71 | 47.52 | 44.04 | S5

100 |*88.89 | 0 49.18 | *84.62 | 7317 | 78.95 | *86.96 | 61.22 | 63.16 | *92.86 | 68.97 | 46.15 | 56.07 | 5217 | Sue

100 | 57.14 | 4848 | O | *89.82 | 4536 | 81.89 | 76.03 | 68.42 | *95.1 |*92.86 | 51.49 | *86.36 | *85.71 | *98.68 | #93.75 | o

100 | *89.82 | 49.18 | 4138 | 0 %100 | 386 | 7222 | 66.67 | 59.54 | *85 | *828 | 44.07 | 7651 | *95.83 | #9112 | *96.05 | il

100 | *87.8 | *97.96 | 58.82 | 50 0 *87.8 | 46.81 | *83.87 | 77.97 | 7027 | *97.14 | **94.89 | 53.06 | *88.37 | *83.72 | *06.64 | #9172 |

100 | 69.09 | 58.46 | 67.26 | *88.24 | 77.42 | O 58.46 | 73.33 | *84.44 | %9048 | *98.7 | 717 | 7379 | *8125 | *80 | 55.07 | 66.09 | 6179 | L=
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) A8y ghay (A L) Al Al @5 e (and ALY a8 (13) 3ala

Ayl | daead | owa | A e G| Ul | Rbsallias | Rgiias | s | Lghal | gsed | aa e i | dbdin | Gadiom | asella | W L

DW96 DW43 TW1153 TW1177 TW566 TW356 XMW32 132SCW 123 SCE 112CCE DM97 DW76 DM57 TW445 TM353 TM845 DM87 TW9I76 TF1257 Ly

100 TFJiL;;7

100 0 | T

100 0 | 3051 | A

100 | *91.3 0 | 3529 | Do

100 | *92.99 | *8439 | 0 | 3956 | o

100 | *85.94 | 79.14 | 70.97 0 | 4932 | s

100 | 4058 | 32.18 | 2857 | 24.56 0 875 | ey

100 28 | 7801 | *91.82 | *98.82 | #9247 | 0 | 3462 | u

100 | 59.02 | 56 | 79.12 | 66.06 | 60 | 52.94 0 | 66.67 |

100 | 77.97 | 422 | 75.68 | 58.97 | 47.92 | 42.99 | 37.4 0 87.8 | Lonsc
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100 | 3571 | 2439 | 1099 | 5263 | 16.67 | 12.82 | 1124 | 9524 | 0 | 4348 | 0=

100 | 3571 | **100 | 77.97 | 422 | 75.68 | 58.97 | 47.92 | 4299 | 374 0 | *a7.8 | Y

100 | 6471 | 625 | 6471 | 46.81 | 2268 | *88 | 3333 | 2619 | 2316 | 19.82 | O | 7586 | yuras

100 | 2115 | 39.66 | 10.2 | 39.66 | 55.81 | **96.09 | 26.17 | 74.32 | *87.95 | *94.92 | %9637 | 0 | 3243 | Sr%

100 | *96.09 | 2268 | 422 | 1099 | 422 | 59.02 | 100 | 28 | 7801 |*01.82 | *08.82 | *02.47 | 0 | 3462 | o

100 68.7 | 6522 | 3929 | 67.65 | 20 | 67.65 | *88.89 | 68.7 | 47.46 | *90 | 7627 | 69.77 | 6207 | 0 | 57.14 | o

100 | *9535 | 6457 | 6119 | 4231 | 7188 | 2174 | 71.88 | *93.51 | 64.57 | 5091 | *85.42 | 71.93 | 656 | 5816 | O | 61.02 | ol

100 | 656 | 69.77 | *98.82 | *94.92 | 23.16 | 42.99 | 11.24 | 4299 | 60 |*98.82 | 2857 | 79.14 | *92.99 | *100 | *913 | 0 | 3529 | o

100 | 4587 | 7576 | 7143 | 4505 | 42.37 | 61.11 | *95.83 | 33.33 | *95.83 | *81.97 | 45.05 | 71.79 | 625 | 51.02 | 4587 | 40 0 |*8372 | 4o
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sdall Ay yhay (| palind) ABLad) ABUH) Al Al i il G 4L o (14) Gala

Ay Aagsal) Al Al Al s S Ua g A_;j:‘ 45050 8as i Ay daal gdanal) LAY ailal) praes ildl) g8 ::;‘ Gmadl) g 9l a
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Summary

According to Morphological soil properties which investigation
soils series chosen from various physiographic units. In the
laboratory experiments by a completely randomized were carried
out to study the relation of some Physical, Chemical and
mineralogical soil properties to cracking phenomena in some Iraqgi
soils series from various physiographic units.

The statistic relations representation between these soil properties
and representation at tilith triangle. rely methods the similarity and
nonsimilarity.

The results of the study can be summarized as:

1) Superiority the series soil TF1257 in average content from
coarse silt, while superiority the series soil DM87 in average
content from total clay, while superiority the series soil TM353 in
average content from very fine sand, within series soils the lower
sedimentary lowland

Superiority the series soil TW445 in average content from
very fine sand, while superiority the series soil DW76 in average
content from total silt, within series soils the Euphrates lowland.

Superiority the series soil 123SCE in average content from
medium sand, while superiority the series soil 132SCW in
average content from total clay, while superiority the series soil

XMWa32 in average content from very coarse sand and coarse
silt, within series soils the azalea soils.

Superiority the series soil TW1177 in average content from

total clay, while superiority the series soil TW566 in average
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content from coarse silt, while superiority the series soil TW356
in average content from fine sand, within Deala river sediments.

Superiority the series soil DW43 in average content from
fine sand, while superiority the series soil DW96 in average
content from fine silt, within lowlands waved area.

2) To the quantity of clay and quality of clay minerals effect on
the percent of total shrinkage

3) Bulk density, plastic limit and cation exchangeable capacity
give a high positive relation correlation with total shrinkage,
while give the total porosity a negative linear relation with total
shrinkage.

4) Not appear of organic matter and quantity of clay any
articulate effect in definition profile darkness index in tow states
a the moist and dry.

5) Displacement the two series soils DM87 and TW356 from
where classification within noncollapsing soils class.

6) Contrast classification of study series soils from where tilith
degrees dependence of morphological properties and telescopic
relation between Texture, Structure and Consistency.

7) Contrast values of the similarity and difference between soils
series within each physiographic unit and within different

physiographic units by two methods a range and weight mean

8) A positive linear correlation (r = 0.91™) was found between
semectite minerals groups and total shrinkage.
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9) A positive linear correlation (r = 0.91°-0.98™) was found
between Bulk density and total shrinkage were as a negative
linear relation with total porosity.

10) The increase in percent of plastic limit caused an increase in
total shrinkage with the correlation factor (r = 0.98™).

11) The results also indicated that the rate of shrinkage and
swelling was increased either an increase in cation exchange
capacity , clay content.

12) A positive linear relation was found between soil moisture
and specific volume where as a negative linear relation
between activity of clay and clay content was noticed.

13) The relation between soil consistency, soil structure and soil
texture were succeeded in discernments soil series with

various soil tilith degree.
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