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Soil Characterization and Classification of the Area Between Wadi al-Marj and
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 P1 to Ps 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
1.64 g cm3 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.

£l
e Y i glshypasiall el sty xal) Catl) i B SIS A5 giall sl sty sk oS Sl Apal) Jalsall (o il sny
VLD el Aale aan3 5 Ll 132 #liall qanly Gl e by (1971) Fitzpatrick ollell b ol Caslsi (o aaell (ol
322 ¢(2019-1995) Clyind] o dikaia g Ausall slsi¥) Aanes dualally sgiall Ealiall cilagheal) ) Tl L el duali g ddbaal
o) 8 AElly ALal Epatl Aais Al s (B D o 033 W cLpdioats LeinsSis il esti b gl dalgell (o
G A Olastll AL el s e Aoasl Augall iy AAL3ul Aigadl Sl B il oy iy JUasd) S G dilal)
Al-Agidi) mlall Ao s Lea LIl sbiall L€ o 280 G Bl (pn 825kal) sliall LS it canmns llyy 2clgill Lageady peland

.(1986

Aambar, Hit Iraag

A~ = e

Tempeure

© -c © rraern

g e —— = S e = < e

e —— _—_ = et =

I — T e e e Pt e — T e e e e ——— P — T e T e L e
Frecipitaticomn

Al yal) Addaia B AaBLl) JUaad) ApaS g 51 sadl el ja ¢ ABYl) 2 JS&
* 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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1 By 30-52 10YR7/6 10YR6/6 SL 1,fi,sbk Lo vir p Ss Co, fi fe,fi cs

Cy 52-77 10YRS/6 LOYR6/6 L 2,m,sbk sh fr sp Ss Co. fi fe,fi cs

Cy 77-110 7.5YR6/4 7.5YR5/4 SCL 1,co,sbk vh vir sp Ss Co. fi - -

A, 0-13 7.5YR8/4 7.5YRS5/6 SIiCL 1,m,sbk sh v fir Sp Vs Co, fi P fib cs
: Bk 13-24 7.5YRT/6 7.5YR6/M4 SiL 2:m,shk vh fir sp Ss Co, fi fe,fi cs

Cy 24-38 7.5YRS5/6 7.5YR4/4 Sil 2.co,sbk sh fr sp Ss Co. fi - cs

Cy2 38-72 7.5YR4/6 7.5YR4/4 SiL 3,m, sbk sh fir sp Ss Co. fi - -

Ak 0-25 7.5YR7/4 7.5YRS/4 SiL 2.m,sbk sh fir sp Ss Co, fi Fe, fib cs
3| By 25-52 7.5YR7/4 10YR7/4 L 2,mer lo vfi s Ss Co, fi Fe.fi o8

Ciy 52-79 10YRS&/4 10YR6/4 2.1i, sbk h fir nonp nons Co, fi =

By 0-11 7.5YR7/4 T.5YRS5/4 1 2,c0. sbk h vii nonp nons Co, [i Fe, fib cs

Chyl 11-21 7.5YRE/2 7.5YR5/4 SL St,co, sbk sh fir nonp nons Co, fi Fe, fib cs
A Cheyr 40-21 7.5YR82 7.5YRS5/6 SL St,co, sbk sh fir nonp nons Co, fi - cs

By 70-40 7.5YR8/3 7.5YR5/4 SL 2,m, shk sh fr nonp nons Co, fi =

Ay 0-15 7.5YRE?2 7.5YR72 SL 1,m,sbk lo lo nonp nons Co, i fe,fi cs
_ By 15-35 10YR7/4 10YRO/O SL 2.m, sbk sh vii sp Ss Co, fi fe,fi cs
2 Ciyr 60-35 10YR7/3 10YR6/M4 SL 1,m,sbk h fr: sp Ss Co, i - cs

Ciy1 75-60 10YR7/2 10YR6/2 SL 2.m, sbk h fr sp Ss Co, fi -

Ay 0-27 10YRS5/4 10Y/R4/4 SiL 2L sbk sh fr sp Ss Co, i Plme cs
6 By 27-42 10Y/R6/8 10YRS/6 SiL 2,m, sbk lo lo sp Ss Co, fi fe.me s

Cyr 42-56 7.5YR5/6 7.5YR5/4 SL 1,m,sbk sh fir p Vs Co, [ fe,fi cs

Cy2 56-70 7.5YR5/6 7.5YR4/4 i fme,sbk sh fir p Vs Co, fi -

(3) Structure:

# alad &y 5 e Jids (8850 50 i yeaiall Gk Al 550 M Soil Survey Staff (.1993).

Key: (1) Texture: Cl: 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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o3yl 3 gl s g Ay ) a2 g2

Soluble Cations& Anions meqgL-1
Pedon® | S.h. | depth p.d. b.d. perosity | Sand | Clay sit% | Texture EC PH SAR Drainage | Gypsum | CaCO3 | OM C“f;c ) ESP N K P:
o mgm-3  mgm-3 % % % dsm-1 ca® [ mg? | k' |[Na' | o |se? | HCO classes % % % ke % | g/lkg PPm | PPm
Ay 030 23 1.67 409 | 369 | 227 | 404 L 181 75 505 | 450 | 258 |57.7 | 917 | 780 | 80 67| W 120 | 350 | 155 289 80 | 134 362 | L5
pi | By 3052 | 27 154 48 | 664 | 124 | 212 | sL 317 75 805 | 455 |30.5 | 1460 | 1423|1399 | 110 143| W 9.3 4.0 | - | 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 2.8 a5 | - 241 116
Cy 77-110 2.6 1.67 36.7 52.1 244 235 SCL 234 7.7 | 404 376 28.2 | 1203 | 130.7 | 90.3 9.0 15.6 w 12.0 35.0 1.55 28.9 8.0
WA, 2.7 1.60 415 44.4 222 333 L 284 7.6 | 721 50.5 37.8 | 1149 | 1363 | 1188 10.1 115 11.4 34.0 26.4 14.2
Az 043 2.50 141 43.54 | 40 | 362 | 598 | SiCL 433 [7.6|1400| 474 | 88.8 1505 | 2208 |1900| 130 1L7| w 9.4 425 | 259 285 138 | 1.97 446 | 0.6
Bk 4324 | 227 1.40 3812 | 212 | 248 | 540 | it 103 |79| 209 | 175 | 16.3 | 455 | 60.5 | 290 | 100 83 w 10.8 4.5 = 21 98
P O a3s | a3 162 | w41 | 166 | 144 | @0 | Si 147 |76 226 | 200 |22 | 774 &78 B0 | oo B3| w w5 | w7 | 0 ma 187
2 g3.3g | 260 163 37.80 | 17.6 | 160 | 664 | siL  13.6 |7.5| 265 | 208 | 139 | 726 | 394 [ 45.0 | go 19| 26,8 221 $ 30 140
WA, 253 155 3861 | 155 | 206 | 638 | siL 186 |7.6| 453 | 249 | 296 | 83.4 |1051] 687 | 90 116 13 | 201 325 136
AV gas | 266 131 50.75 | 202 | 171 | 537 | si 60 |7.8|185| 118 | 81 |205 383 | 00| 100 41| W 104 | 385 | 129 263 46 | 246 167 | 0.3
P3| Bl 55 | 261 167 35.95 | 428 | 147 | 425 L 105 |7.5|315| 205 | 115 385 | 757 | 80| 5o 59| W 120 | 45 | 37 10
O 5279 | 265 1.62 3890 | 32 | 203 | 477 L 102 |79|2367| 177 | 79 | 473 | 677 | 50| no 82| W 17.3 9.0 . 369 98
WA, 263 133 416 | 348 | 173 | 478 L 89 |77|247| 167 | 91 358 611|144 | 100 61 133 | 301 24 72
A oua | am 1.61 389 52 | 203 | 477 L 20 |77 50| a7 |29 |63 |82 | 22| g0 23| W 9.8 45 |207 252 21|19 54 | 05
P4 By 14-29 2.54 131 41.2 61 105 285 st 29 7.7 | 12,0 4.8 12 103 | 145 43 8.0 27 w 45.78 416 27.8 28
oyl 29-43 2.44 1.50 45.0 66 15.0 19 st 2.2 7.7| 6.0 24 18 9.8 6.8 33 9.0 3.6 w 46.1 43.6 23.1 39
Oyl 4370 | 255 124 39.7 68 | 126 | 194 | s 210 [77) 70 22 [ 25 [ 90 [w02] 22| 70 31| W 463 | 424 47 32
WA 2.54 1.37 40.1 60.8 | 141 | 250 si 22 |77| 74| 33 | 21|89 |100| 28 | 73 29 38.3 42.9 %1 29
ARV 045 | 265 1.64 3800 | 722 | 13 | 148 | sl 20 |77 65 | 49 |14 |75 |39 | 2% | 11 25| W 300 | 415 | 078 268 23 | 073 64 | 12
BR 535 | 261 168 | 35.63 | 6n1 | 146 | 183 | sl 7 |76|s01| 904 | 126507 904 | 2?| po BO| W 319 | soa | - s 6| . . | .
P [ s 255 144 3619 | 69.2 | 150 | 157 | sl 126 |75|465| 85 | 124|555 1080 2% | 100 77| W 400 | 435 | - 3 | R = g .
oKyl | 7860 | g 1.62 36.66 | 700 | 126 | 173 | S 129 |75|501 | 61 |13.0 | 546 1139 21| o0 4| W 28 | 601 | - 28 89 . - -
WA, 257 158 3651 | 69.42 | 1401|1653 | S| 108 |7.5|401| 7.5 | 103 468 864 | ° | 103 66 82 | 506 | - | 275 7.8 | - i .
Ay 027 | 256 162 36.82 | 227 | 1685|6045 | SiL  63.0 77 1855| 886 | 1200|1955 2975 | 2920| 130 128 W 117 45 | 284 242 150 | 081 684 | 038
P6 By 27-42 2.35 1.51 3570 | 304 | 185 | 511 SiL 9.6 |7.9]255| 224 | 159 | 31.0 622 21.0| go 51 w 11.7 a2 s 27.9 5.9 = - 5
Cyl 42-56 2.66 1.59 40.49 | 582 | 14.2 | 276 ] 163 |77 394 | 310 | 10.2 | 79.0 | 99.4 | 50.0 | 70 106 w 16 40 : 279 126 | - . -
Cy2  56-70 242 1.38 42.80 | 47.8 | 143 | 379 L 133 [7.7| 555 | 379 | 250 | 80.0 | 1282 | 490 | 1o 92 w 12 42.5 = 312 110 | - 4 2
WA, 2.50 154 3851 | 36.47 | 1616 | 47.366 | L 334 |77] 959 | 527 | 567 | 1138|1736 | 10| a5 a9 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.
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A ) Adhaia G cilaai 3 J g2

N T e | o
o g i) Lo | ekl e endl) ie yenall Cind (;“'"m FOm “i‘;‘; PRI
Sl TE | sy | (%)

P1 DPE1 | Aridisols Gypsids Calcigypsids Typic Calcigypsids (1) 122XKW 1.4 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.: plateaus; 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.

T EXISErE AT LEOE AZCEAOE g
=
£
=
=]
e B
Lypic Calcipypsids | -"
Calcic Haplosalsds
Twpic Calcigypsids
Leptic Haplogypsids
Fetronodic Calcigypskis
Gypssc Haplosalsds
=
L e 2 1 © 2 4
az-asorE &Z-AEOTE az-s1o= P e

Ay Adaia i ey 55 Ady A 4 JSG
* 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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* 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.
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LAagaal)

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



Khalil and Alalwany, 2023
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