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Wadi al Muhammadi within the Western Desert of Iraq
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Knowledge of soil types and their characteristics is critical for making decisions regarding crop production and planning for land
uses, The study area is located between the city of Hit and Kubaisa, A field survey, morphological description of soil, and
laboratory analysis of physical, chemical and fertility characteristics were conducted to describe, distinguish and classify soils
for a part of the area between Wadi Al-Marj and Wadi Al-Muhammadi in western Iraq within the desert In western Iraq, six
pedons representing all the soils spread within the study area P, to Pg were described across the study area. The results showed
a heterogeneity in the morphological, physical and chemical properties of the soil, the soil texture ranged between moderately
coarse sandy textures and medium and moderately soft mixed textures, with density values Apparently ranging from 1.37 to
164¢g em® and a well drainage rate, with a salt range of 2.0-63.0, the acidity function was simple basic to neutral basic 7.5 to
7.9 and had very low to medium organic matter (OC) 0.78 - 2.8%. Five soil units, Typic Calcigypsids, Calcic Haplosalids, Leptic
Haplogypsids, Petronodic Calcigypsids and Gypsic Haplosalids, were identified in the region based on the reference base USDA
and four soil taxonomy units 122XKW, 131XXW, 121XXW, and 122XXW under the Iraqi classification, differed overall, soil
properties along the studied section, indicating their variance in production potential and management requirements for
specific agricultural uses.
soil characterization classification, Wadi Al-Marj, Wadi Al-Muhammadi, western desert, Anbar province.
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* The figure above shows the locations of the studied soil sections, six sections distributed over the study area from the region's
west to its east.
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* The figure above shows the relationship between temperatures and the amount of precipitation in the study area, showing
that the maximum temperatures increased in April. And it starts to decline starting in September. As for the amounts of rain,
they begin to decrease in April. The increase in rainfall starts in October. We conclude from this figure that a long period of
drought passes over those studied areas.
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* The figure above shows the geological map of the study area, where that region was formed from ancient geological eras,
which are sediments in the rainy periods, which were the results of the formation of deposits and the formation of the paths of
Wadi Al-Marj and Wadi Al-Muhammadi. The source of the map is the work of the researcher based on the map of the Ministry
of Industry and Minerals - Geological Survey and Mineral Investigation, scale 1:25000 for the year 2000, and the GIS program,
version 10.6.
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Ax 0-25 7.5YR7/4 7.5YR5/4 SiL 2,m,sbk sh fir sp Ss Co, fi Fe, fib cs
3 | By 25-52 7.5YR7/4 10YR7/4 L 2mer lo vii ps Ss Co. fi Fe.fi cs
Cuy 52-79 10YR8/4 10YR6/4 L 2.fi, sbk h fir nonp nons Co, fi
By 0-11 7.5YR7/4 7.5YRS/4 L 2,co. sbk h vii nonp nons Co, fi Fe, fib cs
Ciyt 11-21 7.5YR8/2 7.5YR5/4 SL St,co, sbk sh fir nonp nons Co, fi Fe, fib cs
* Chyl 40-21 7.5YR8/2 7.5YRS/6 SL St.co, sbk sh fir nonp nons Co, fi - cs
Biy 70-40 7.5YR8/3 7.5YR5/4 SL 2,m, sbk sh fr nonp nons Co, fi -
Axy 0-15 7.5YRS/2 7.5YR7/2 SL 1,m,sbk lo lo nonp nons Co, fi fe,i cs
Byy 15-35 10YR7/4 10YR6/6 SL 2,m, sbk sh vii sp Ss Co, fi fe,fi cs
2 Ciyl 60-35 10YR7/3 10YR6/4 SL 1,m,sbk h Ir sp Ss Co, fi - cs
Ciy1 75-60 10YR7/2 10YR6/2 SL 2,m, sbk h fr sp Ss Co, fi
Ay 0-27 10YRS/4 10Y/R4/4 SiL 2, sbk sh fir sp Ss Co, i Plme [
¢ By 27-42 10Y/R6/8 10YR5/6 SiL 2,m, sbk lo lo sp Ss Co, fi fe.me cs
Cyi 42-56 7.5YR5/6 7.5YRS5/4 SL 1,m,sbk sh fir p Vs Co, fi fe,i cs
Cy2 56-70 7.5YR5/6 7.5YR4/4 L f,me,sbk sh fir P Vs Co, fi -

(3) Structure:

*alad A e il (53,15l ) peaiaall Gk dendind) 55 1 Soil Survey Staff (.1993).

Key: (1) Texture: CI: Clay loam, SCL: Sandy Clay loam.

(2) Color: Munsell Soil Color Chart (1994) codes refer to Hue, Value & Chroma.

1: Weak 2: moderate 3: strong m: medium c: coarse sbk: Subangular blocky; fi: fine;cr: crumb.
(4) Consistency: fir: firm s: Sticky vs:very sticky fr:friable Ss:Slightly sticky PS: Slightly plastic vh:very hard sh:Slightly hard

;Lo:loose; s:Soft fr:friable .

(5) Porosity: f: few m: many fi:fine m:medium;co:common c: coarse h:horizontal v: vertical
int:interstitial

(6) Roots distribution: f: few pl: plentiful fi: fibrous f: fine m: medium c: coarse;fib: fibrous .

ves:vesicular tub: tubular

* The table above shows the morphological characteristics of the pedons of the study area. The values of the morphological
characteristic depend on the factors and processes of formation of those soils. The reddish-yellow colour of YR dominated
these soils. The soil colour in the study area is considered one of the essential observations in describing the soil. The reddish
colours indicate the presence of aluminium oxides. The colour gave distinction to the horizons of the soil sector, a useful
indicator of some soil characteristics and the overall processes, and the presence of description values of soil composition,
texture state, roots distribution, void pores, and borders between horizons.
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Soluble Cations& Anions meqL-1

p.d. b.d. porosity | Sand | Clay a EC Drainage | Gypsum | CaCO3 | OM CEC ESP N K P
Pedon* | S.h. | depth mgm-3  mgm-3 % % % SIkx: | Texare dsma | PH ca? | mg? | k' | Na't | o' |soe? | Heox SAR | lasses % % % lec(a‘!(ﬂ g/kg PPm | PPm
Ay 030 | 28 1.67 409 | 369 | 227 | 404 | L 181 75 50.5 | 450 258 577 |e17 | 780 | 9.0 67| W 120 | 350 |155 289 80 | 134 362 | 15

pr | By 3052 | 27 1.54 48 | 664 | 124 | 212 | sL 317 75 80.5 | 455 |30.5 1460 1423 1399 | 110 143| W 9.8 %0 | - 225 166

ok 5277 | 27 149 458 | 242 | 273 | 485 | L 385 |7.6|1165| 69.6 | 65.5 | 1200 | 1635 | 1590 | 100 97| W 9.8 25 | - 221 116

¢y 77110 26 1.67 367 | 521 | 204 | 235 | SCL 234 |7.7] 40.4 | 37.6 | 28.2 | 1203 | 1307 | 90.3 | 9.0 156| W 120 | 350 | 155 289 80

WA, 27 1.60 415 | 444 | 222 | 333 | L 284 |7.6] 721 505 | 37.8 [ 1149|1363 | 1188] 101 115 114 | 340 264 182
Az 013 2.50 141 4354 | 40 | 362 | 59.8 | SiCL 433 |7.6|1400| 47.4 | 88.8 | 1505|2298 1900 110 117| w 9.4 425 | 259 285 138 | 197 446 | 0.6

Bk 1324 | 227 1.40 3812 | 212 | 248 | 540 | sii 103 |7.9]209 | 175 | 163 455 | 605 | 290 | 100 83| w 108 | 445 | © | 321 99

P2Ton je38 | 259 1.62 3741 | 166 | 144 | 690 | SiL 187 |7.6| 226 | 200 | 232 | 77.4 | 878 | 50| 90 15| w 55 | 217 | © | 333 187

2 723 | 260 1.63 3740 | 176 | 160 | 664 | siL 136 |7.5| 265 | 208 | 139 726 | 590 | 450 | go 119]| 68 | 221 | - 340 140

WA, 2.53 1.55 3861 | 155 | 206 | 638 | SiL 186 |7.6| 453 | 249 | 296 | 83.4 | 1051|687 | 9.0 116 23 | 201 325 136
AY 025 | 266 131 5075 | 202 | 171 | 537 | si 60 |7.8|185| 118 | 81 | 205|383 | 100 100 41| W 104 | 385 [129 263 46 | 246 167 | 03

P3| BK 55 | 261 1.67 35.95 | 428 | 147 | 425 | L 105 |7.5(315| 205 | 115 | 385 | 757 [ 180 | g9 59| W 120 | 435 | © | 337 70

O 5279 | 265 1.62 3890 | 32 | 203 | 477 L 102 |7.9|2367| 177 | 79 (473|677 | 150 | 110 82| W 17.3 9.0 © | 369 98

w.A. 263 133 a16 | 348 | 173 | a78 | L 89 [77)207] 167 | 91 | 358611124 100 61 133 | 301 324 72
A o1 | 274 1.61 389 | 32 | 203 | 477 | L 20 (7750 | a7 |29 |63 |82 | %2 | 80 23| W 9.8 45 | 207 252 21|19 54 | 05

5 BY 1429 | 254 131 412 61 | 105 | 285 | sl 29 [77|120] a8 |12 | 103|145 %3 | g0 27| W 4578 | 416 278 26

YL 2943 | 244 1.50 5.0 66 | 150 | 19 sl 22 (77|60 | 24 |19 |98 | gq |38 | g9 36| W %61 | 436 231 39

Oyl 4370 | 2.55 124 39.7 68 | 126 | 194 | sl 21 [77] 70| 22 [ 2590 [102] 22 70 31| W 463 | 424 247 32

WA 2.54 137 40.1 | 60.8 | 141 | 250 si 22 [77| 74| 33 |21 |89 | 100 28 | 78 29 38.3 4.9 251 29
AKY 045 | 265 164 3809 | 722 | 13 | 148 | sl 20 |77 65| 49 |14 |75 |39 |25 | e 25| W 300 | 415 |078 | 268 23 | 073 64 | 12
B 1535 | 261 168 | 35.63 | 671 | 146 | 183 | sl 37 [76]s01| 94 | 126|597 [99a| 23| 10 BO| W 319 | sea | - | 28 6| . . | .
P Gt s 2.55 144 36.19 | 692 | 150 | 157 | I 126 |75|465| 85 | 124 555 (1000 2% | 100 77| W 200 | 435 | - s (2| . d =
Ckyl | 7560 | 551 162 | 36.66 | 701 | 126 | 173 | S| 129 [75|501| 61 |130 546 (1139 21| 90 74| W 29 | 601 | - 28 & . .| .
WA, 2.57 1.58 3651 | 69.42 | 1401 1653 | S| 108 |7.5|401| 7.5 | 103 | 468 864 | ° | 103 66 82 | 506 | - | 275 78| - . .
Ay 027 | 256 1.62 36.82 | 227 | 1685 60.45 | SiL  63.0 77 1855| 886 |1200 | 1955 | 2075 |2920| 110 128 W 117 45 |284 242 150 | 081 684 | 038
6 By 27-42 2.35 1.51 3570 | 30.4 | 18.5 | 511 SiL 9.6 |79 255| 224 | 159|310 622 |21.0| gop 51 w 11.7 42 = 27.9 5.9 a = S
Cyl 42-56 2.66 1.59 40.49 | 58.2 | 142 | 27.6 sl 163 |7.7|39.4 | 31.0 | 102 | 79.0 | 99.4 | 50.0 | 70 106 w 16 40 - 279 126 | - - -
Cy2 5670 | 2.42 1.38 42.80 | 47.8 | 143 | 37.9 L 193 [7.7| 555 | 379 | 250 | 80.0 | 1282 | 490 | 110 92 w 12 2.5 g 312 110 | - ] 5

W.A, 2.50 154 | 3851 | 3647 | 16.16|47.366| L 334 |77 959 | 527 | 567 1138 1736 | 3%%| o5 99 126 | 428 71 117

* Abbreviations: soil extract 1:1; W.A.: Weighted average: Well; Pd: particle density; Sh: Symbols horizon:pd: particle density;
OM: Organic matter ; CEC: Capacity exchangeable cation ; ESP: Exchangeable sodium percentage ; BS: Base saturation; N:
Nitrogen ; K: potassium; P: Phosphor; Electrical conductivity; SAR: sodium adsorption ratio

* The table above shows the physical and chemical characteristics of the pedons of the study area, which are important in
knowing them for their use in the process of classifying those soils. Among these characteristics are the texture of the soil, as
shown in the table. Acidity, state of salinity and its variations, as well as the values of calcium carbonate, gypsum and other
characteristics. Knowing the values of these characteristics helps in the process of classifying soil.

8 Iraq J Desert Studies * 2023 « Vol.13 « Iss.1




Khalil and Alalwany, 2023

A o) ddhie G 5 Ciiiat 3 Jgia

s = s |, i
_@:d ‘ 3 1, 45,0 a3 oabinll Ao sanall de gendl Cind (;“"'\” Al ‘j:; sl
U % S vl (sxSal) 2< (%)
P1 DPE 1 | Aridisols Gypsids Calcigypsids Typic Calcigypsids (1) 122XKW 14 2.1
P2 DPE 2 Aridisols Salids Haplosalids Calcic Haplosalids (2) 131XXW 6.8 10.0
DPE 3 - . . . . . .
P3 Aridisols Gypsids Calcigypsids Typic Calcigypsids (3) 122XKW 14.1 20.8
P4 hil. Aridisols Gypsids Haplogypsids | Leptic Haplogypsids (4) 121XXW 21.6 31.8
- . . . Petronodic
P5 Plat. Aridisols Gypsids Calcigypsids Calcigypsids (5) 122 XKW 15.4 22.4
P6 DPE 4 | Aridisols Salids Haplosalids Gypsic Haplosalids (6) 122 XXW 3.7 5.5

*Abbreviations: DPE: desert plain erosion; Plat.: plateaut hil.: hills; (1): family.

** (1) Fine loamy« Carbonatic¢ superactive« calcareous« Hyperthermic« Typic Calcigypsids.
(2) Fine loamy, Mixed, superactive, calcareous, Hyperthermic, Calcic Haplosalids.

(3) Coarse loamy, Carbonatic, superactive, calcareous, Hyperthermic, Typic Calcigypsids.
(4) Coarse loamy, Mixed, superactive, calcareous, Hyperthermic, Leptic Haplogypsids.
(5) Coarse loamy, Mixed, superactive« calcareous, Hyperthermic, Petronodic Calcigypsids.
(6) Coarse loamy, Carbonatic, superactive, calcareous, Hyperthermic, Gypsic Haplosalids.

* The table above shows the overall process of classifying the soils of the study area and shows that there is one order for these
soils, the Aridisols order, which is desert soil.

4z 220 £2°4STE 42" 430E 4rs10E §
el
=
5
3 B
=}
B &
=
2 E
£ Typec Calcigypsxis b
Calcic Haplosakds
Typec Calcigypsads - o -
Leptic Haplogypsxis f
Petronodic Calcigypsids Faea pob g
Gypsic Haplosalds.
=
£ 2.4 © 2 4 8
= Km -
a2 aSoE sz-amoE a2 s10E asaoe

el ) Allaia 5 a5 Ay 4 JS
* The figure above shows a map of the distribution of soil varieties within the study area for types under the supergroup
according to the US Department of Agriculture classification.
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Typic Calcic Leptic Petronodic Gypsic
Calcigypsids Haplosalids Haplogypsids Calcigypsids Haplosalids
4c ganall CiafiBasg

Lyl dahaia Gl Ao panall ciad s cilabuss aujsl 50

* The figure above shows the distribution of soil varieties within the study area and the distribution of regions of units under

the largest group of soils in the study area. It offers five types under the group distributed along the study area.
(DPE,) P, 8asll duilassl) ciliual)
Soil Survey Il daslall 50d (5170 Siessss 18.6 (sl daslel) dad Jane Ll 175 Jiawsess 43.3 adacd) @Y1 dagle calS
Sl <l o35 A " Al 8€a1e 105.1 il dad el o€l ciligy) cuian ol Y1 o alAVL Al o a3 (1994) Staff
Lo Ll dugill g0lllly 391 Sl Gana caganlisdl & agasinally asaedlSH oMy agurgeall aill el il @ligalsll Ll @lig)Sully
Cage dalall Gl (paa adfig daidia al a5 11.6 (sl daeas (51 13.5 () 8.5 ¢ Lo (sl GY anglsi (SAR) adadll pgiigen
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(DPE;) Py Bassll cuyill ciinal
Gl (ggisey Blall Q) A5) Gaca saagll Catia Aol bdg) Aliall lladlaly Adadl)l ULl aslshysdl Chagll I ol
P e oaslomn sk aalgs Calcic Haplosalids elaall degaaall sty Haplosalids elaal) deganally (s5isay Salids 45
¢(1981 (Al-Agidi) Ji (e 8yshiiall il Cnail # i) Caiiaill s Jdlall (Sgine e sanll oda Caiial Ll ¢ ale 38 pandids
Mixed  Calcareous s Hyperthermic s Calcic Haplosalids alile 1) dlolud) o3 asas ((131XXW) kil (paiaa 5o gll 020 adi
.Fine loamy  Superactive
(DEP3) P3 dlalall Basg
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:2021/11/1 F&ols Cradd (s Sy Cus dnde G b)) Gkl Coi Auhal) dalaie (e Jas gVl giall
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5 (7.5YR7/4) (53,5l Alall Alall sl &) 8 L) o5l ((Moderately deep) Gas)l ddacssio Ll 30sal) i of a3l <yl
Dtadll Sl sl jelal Lty «(10YR8/4) las cald b oS ddls Al 5a¥) 681 & oslll Alls Wl (7.5YR5/4) lacle bl lls)
sa e KU pg Gag bausie aaa 5y Alies dnpy (e Hle abddl GO0 Al el W)l Allsl (10YR6/4)
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(DPE;) P; 5aasll dyilas) ciliual

) 1o Aaslel) Tasgio o e 8.9 Gsanll Aaglall A Jane Lol Aasldl ALE (gl Vo iesssan 6.0 skl @Y1 dagle culS
el il e Wl (s ea i/ 8Kake 61,1 <zl daid Lgst sl IS @l Bl mdn L (1993 <soil Survey Staff)
Osall Jaee 51 8.2 (M 4.1 g Le Osal) Y Cinglyi (SAR) padeall asaigia des Ul M Kl 35,8 A el psisall
7.7 U Jaa 7.9 = 7.5 g Lo sl Ll Lumalall A1) (2013 Scherer) casse Zoalall Gl (paa a5 dunidia a5 6.1
33 (1993 (USDA) M Wass %30.1 ¢ysall Jamas %38.5 akadl GHY) 3 CaCO; (ool (ssinall Apusi by cAslil) ALE (a6
55 Jladl sl e (51 %13.3 Janas 10.4 abaedl Y1 3 el (s5inall s Ll o(Extremelystrong) sl ZuwS saasll o3
sisa Wl ¢(Strongly gypsric) ciiall (e (1973 <Al-Barazanji) ciiwas caesy ounal) (sinall Cinias Ll ¢(Strongly gypsiric)
3240005 VxS dind Jsafiis 26,3 adadl GAY) b il CECa Ll (1991 (ESU) cauny %1.29 &l las Loakiia dygucanl) 3l
Jalial) asuageall dus Ll (1993 «Baize ¢1991 <London 1996 «(5)als Msanya) caess ddle aill o3a )ela-‘u‘l}is L Jgaidiinn
laylanil yaall mdac (s5ise (353 a70 LB o Basgll o3 i %80 (o S| 2elgilly gl Auiy Luadiiall pidl) (sacng 7.2 JanaS il
%1-0 (e

(DPE;) P; 5aagl) cui Chiuas

L)l Gl (ggias dlall Cpll A5y Gada Basgl) Catia Ll adgd ddiall cllaadally dbdaill Glladly aslsdysal) Cragll ol
candd BB e oaslsnn sk aalsis Typic Calcigypsids oalaall desend)l caty Calcigypsids ebaall de sanally (s5ieas Gypsids
sassll ol a (1981) Al-Agidi U e 5yshiall (il Gl o ol it Caun Jedlad) (Siana e 5250 538 e Lol oaslS 38
s Superactive s Calcareous s Hyperthermic s Typic Calcigypsids alile I dlaludl s3a 3423 ((122XKW) dbedid) (pann
.Coarse loamy  Carbonatic

(hil.) Py )il Basg

(%31.8) %S 21.6 daluas (hil.) DUl Zomslshysesall sangll Gl Jio ) 4 Gsaell Addatl ililadl 352 Jshall e Ul
Aupall dilaie (o Jag¥) sial) b sassll ol i Gyperete Jual 53le (e 3sSally dadine S (e Blae a5 (N3360320 E 2772244)
:2021/11/1 @)ty chasll (rn duanSy Cus Ade o bbll Gkl B)a

(hil.) Py 5assll duaglsh) sal) ciliuaal)
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5 Om9 45 aaa 5ds Alties Aays e e adaud) G L ely L ((7.5YR5/4) (i Akl Allall 5! G  mead sl
edl BEY) & muail giaall Salall (s5inag Ll Csmbe (s5ina e kel Cuplais (Subangular blocky) Wil als e sl
(e ey il sas laa (e 5 Jliel dlia alacdl GDU D) Al 3 analsiy cgobll cand SN o3 uldg cAlansgia 5 Alties ulayy
Dstall Alla cul€ Ay 31 381 Ll adad) GAY) 8 Ljadis ALE dall CulS (O g g3 s Gl blea culS Y Y1 Aul L)
- @Y paal dogisag daialy agaally dadag Axild daalsally (AY) BUY) A Lgalanily Lia)) Loyedig AL
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