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Table 1: Agricultural Districts in the Soils of the Study Area

No | District No | District No. | District
1 Al-Baghdadi 12 | Al-Jaraishi 23 | Al-Sura Al-Sufiya
2 Al-Doulab 13 | Al-Buaytha 24 | Zawiya Sateeh
3 Al-Shakariya 14 | Al-Mouh 25 | Al-Khalidiya
4 Hamadi and Al-Ma’badiyat 15 | Al-Hamdiya 26 | Al-Bushjal
5 Zawiya Al-Bunmir 16 | Al-Bubali 27 | Al-Nasaf
6 Suwayb and Banan 17 | Al-Bu’bid 28 | Al-Azrakya
7 Abu Tayban 18 | Kurtan 29 | Al-Anazi
8 Al-Bu’assaf 19 | Al-Hammamiyat 30 | Al-Kaifiya
9 Al-Tali’a 20 | Al-Malahma 31 | Al-Naeemiya
10 | Al-Bufaraj 21 | Al-Namala 32 | Al-Dafar
11 | Al-Buthyab 22 | Al-Ghizwan
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Figure 1: Map of the secondary physiographic units and locations of pedons and boreholes in the study

area
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Figure2: The spatial variation in the values of the Dakona index within the
physiographic units
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Figure 3: The distribution of texture types of the soils of the study area
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Table 2: Morphological characteristics of drill holes in the study area

5 5 Color (Code) o o &>;A §§ . .
No Boycott Name g ;—‘3; 8 % g -;'; g % % § % g‘ *;S< é é ‘_%

>3 g5 Color Color 20 2O 20 2 3| @O

S1=7] o | mey |55 37| 3T 8& || ©
1 Al-Baghdadi 8 6 10YR8/3 10YR6/3 3 1.msbk 5 sh.fr.ss.sp 1 SiL
2 Al-Dulab 7 | 45 | 10YR7/3 | 10YR6/4 | 2.67 | 1.fsbk | 4.17 | sofrNos | 1.66 | SL
3 Al-Shakkariya 5 4 10YR5/3 10YR4/3 3 2.fsbk 4.67 sh.fr.s.pl 1 SiL
4 | A-Mabadiyat | 75| 6 10YRS5/2 | 10YR42 | 3 2.fsbk | 4.67 | shfrspl 1 SiL
5 zawivaAl- 1 45| 3 | 10vRei4 | 10vR4/4 | 333 | 2msbk | 433 | nhfespl | 1 | siL
6 | Suwaib&Banan | 6 6 10YR6/3 | 10YR4/2 | 3.33 | 2.msbk | 4.67 | sh.frs.pl 1 cL
7 Abu Tayban 7 3 10YR7/3 | 10YR4/4 | 233 | 1.msbk | 3.67 | sh.FNopl | 1.66 | SL
8 Al-Bu‘asaf 75| 6 10YR5/2 | 10YR4/2 | 3 | 2.msbk 4 h.F.ss.spl 1 SiL
9 Al-Tali‘a 9 6 10YR6/2 | 10YR4/2 | 3 | 2.msbk 4 h.F.ss.spl 1 SiL
10 Al-Bufraj 75| 5 10YRS/2 | 10YRS/3 | 3.67 | 3.msbk | 4.33 | shFssspl | 1 SiL
1 Al-Budhiyab 21 | 15 | 10YR7/1 | 10YR5/1 | 3 2.fsbk | 4.33 hfrspl | 1.66 | sicL
12 Al-Jaraishi 5 4 10YR5/3 | 10YR4/3 | 333 | 2.msbk | 4.33 hfrspl | 1.66 | sicL
13 Al-Bu‘aytha 9 | 75 | 10YR6/2 | 10YR5/2 | 1.67 | 1.mpl 467 | shfrspl | 1.33 | sic
14 Al-Mouh 9 | 75 | 10YR6/2 | 10YR5/2 | 3 | 1msbk | 3.67 h.Fspl | 133 ] sicL
15 | Al-Hamidiyya 6 5 10YR6/3 | 10YR5/3 | 3.33 | 2.msbk | 3.67 h.F.s.pl 1 cL
16 Al-Bubali 6 4 10YR6/3 | 10YR4/3 | 3 | 1.msbk | 467 | hFrssspl | 1 L
17 Al-Bu‘abid 552 45 | 10YR7/4 | 10YR6/4 | 7.67 | 3.msbk | 3.67 h.F.s.pl 1 cL
18 Kartan 4 3 10YR4/3 | 10YR4/4 | 533 | 2.mpl 5 shfrsssp | 1 L
19 | Al-Hammamiyat | 5 3 10YR5/3 | 10YR3/3 | 5.67 | 1.msbk 5 shfrspl | 1.66 | sicL
20 Al-Malahma 9 6 10YR6/2 | 10YR4/2 | 5.67 | 1.msbk 5 shfrspl | 1.66 | sicL
21 Al-Nimala 6 | 3.75 | 10YR4/2 | 10YR5/4 | 5.67 | 1.msbk 4 h.F.ss.spl 1 L
22 Al-Ghazwan 5 4 10YR5/3 | 10YR4/3 | 6.67 | 2.msbk | 3.67 h.Fspl | 166 | sicL
23 Al-Sufiya 9 | 75 | 10YR6/2 | 10YR5/2 | 6.67 | 2.msbk 4 sh.FrNsp | 1.66 | sSL
24 | Zawiya Sati’h 6 4 10YR4/2 | 10YR4/3 | 433 | 1.mpl 45 | hFrslisp | 1 L
25 | Al-Khalidiya 9 | 375 | 10YR6/2 | 10YR5/4 | 5.67 | 1.msbk | 3.67 | shF. Nsp | 1 L
26 Al-Bushajil 7 3 10YR7/3 | 10YR4/4 | 567 | 1.msbk | 383 | hFstsp | 1.66 | siL
27 Al-Nassaf 9 | 75 | 10YR6/2 | 10YRS5/2 | 567 | 1.msbk | 3.83 | hFstsp | 1.66 | SiL
28 Al-Azarkiya | 45 | 3.75 | 10YR6/4 | 10YR5/4 | 567 | 1.msbk | 3.83 | hFstsp | 1.66 | siL
29 Al-Anazi 6 5 10YR6/3 | 10YR5/3 | 467 | 1fsbk | 3.83 | hFstsp | 1.66 | SiCL
30 Al-Kifiyah 6 4 10YR6/3 | 10YR4/3 | 467 | 1.fsbk 45 | SFstNsp | 1 L
31 | AlNuaymiyah | 9 4 10YR6/2 | 10YR4/3 | 467 | 1.fsbk | 3.83 h.Fst.sp 1 SiL
32 Al-Daffar 21 | 15 | 10YR71 | 10YR5/1 | 6.67 | 2.msbk | 4.67 | h.frss.sp 1 SiL
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Figure 4: Spatial distribution map of Tilth varieties in the wet state
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Table 3: Tilth Index Values of Soils in the Study Area under Moist and Dry Conditions

No. District Struc.ture Consis@enc Textyre Imter:( Texture Structure Consisten Iﬁgter;(
(Moist) y (Moist) (Moist) (Moist) (Dry) (Dry) cy (Dry) (Dry)
1 Al-Baghdadi 75 75 85 74.86 85 75 15 44,01
2 Al-Dolab 75 75 35 55.86 35 75 25 38.87
3 Al-Shakkariya 75 75 85 74.86 85 75 15 44,01
4 Al-Ma’badiyat 75 75 85 74.86 85 75 15 44,01
5 | ZawivatAl- 75 75 85 | 7486 | 85 75 5 30.63
Bonmar
6 | Suwayband 75 75 55 | 6484 | 55 75 15 38.12
Banan
7 Abu Tayban 75 65 35 53.28 35 75 15 32.84
8 Al-Bu’asaf 65 65 85 68.11 85 65 5 29.22
9 Al-Tali’ah 65 65 85 68.11 85 65 5 29.22
10 Al-Bufraj 75 65 85 71.41 85 75 15 44,01
11 Al-Budhiyab 75 75 65 68.52 65 75 5 28.03
12 Al-Jaraishi 75 75 65 68.52 65 75 5 28.03
13 Al-Bu’aytha 35 75 45 47.19 45 35 15 27.75
14 Al-Mouh 75 65 65 65.36 65 75 5 28.03
15 Al-Hamidiyah 75 65 55 61.85 55 75 5 26.53
16 Al-Bubali 75 75 95 77.66 95 75 5 31.77
17 Al-Bu’bid 75 65 55 61.85 55 75 5 26.53
18 Kartan 35 75 95 60.39 95 35 15 35.51
19 Hammamiyat 75 75 65 68.52 65 75 15 40.28
20 Al-Malahmah 75 75 65 68.52 65 75 15 40.28
21 Al-Namalah 75 65 95 74.08 95 75 5 31.77
22 Al-Ghazwan 75 65 65 65.36 65 75 5 28.03
23 Al-Sura 75 75 35 55.86 35 75 15 32.84
24 | Zawiyat Sateeh 35 75 95 60.39 95 35 5 24,71
25 Al-Khalidiyah 75 65 95 74.08 95 75 15 45.66
26 Al-Bushajil 75 65 85 71.41 85 75 5 30.63
27 Al-Nisaf 75 65 85 7141 85 75 5 30.63
28 Al-Azrakiyah 75 65 85 71.41 85 75 5 30.63
29 Al-Anazi 75 65 65 65.36 65 75 5 28.03
30 Al-Kayfiyah 75 65 95 74.08 95 75 25 54.04
31 Al-Na’imiya 75 65 85 71.41 85 75 5 30.63
32 Al-Daffar 75 75 85 74.86 85 75 5 30.63
MIN 47.19 24.71
MAX 77.66 54.04
MEAN 67.47 33.94
CV 0.11 0.21
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Figure 5: Spatial distribution map of Tilth varieties in the dry state

33°3600"N

33°18°00"N

33°0000°N

Table 4: Description and Classification of Soil Tilth in the Study Area under Humid

Conditions
Class | Description Locations Range | Class Area Perceﬁ{aege )
1 Low Al-Buaitha <50 0.12 0.08%
Al-Dulab, Suwaib & Banan, Abu Tayban, Al-Bu
Assaf, Al-Tali'a, Al-Budhiab, Al-Jarayshi, Al-Mouh,
2 Moderate | Al-Hamidiya, Al-Bu Ubaid, Kartan, Al-Hamamiyat, | 50-70 88.85 60.98%
Al-Malahma, Al-Ghazwan, Al-Sura Al-Soufiya,
Zuwaiyat Suteih, Al-Anazi
Al-Baghdadi, Al-Shakariya, Hammadi &
Maabidiyat, Zuwaiyat Al-Bunmer, Al-Bufarraj, Al-
3 Good Bubali, Al-Namala, Al-Khalidiya, Al-Bu Shajal, Al- >70 56.74 38.94%
Nassaf, Al-Azragiya, Al-Kifayah, Al-Nu'aimiya, Al-
Daffar
Total Area 145.071 100%

Table 5: Description and Classification of Soil Tilth Ranges in the Study Area under Dry

Conditions
Class | Description Locations Range il;s; Perce’ﬁ‘tr:ge )
Al-Bu Assaf, Al-Tali'a, Al-Budhiab, Al-Jarayshi, Al-
1 Low Buaitha, Al-Mouh, Al-Hamidiya, Al-Bu Ubaid, Al- <30 108.25 74.29%
Ghazwan, Zuwaiyat Suteih, Al-Anazi
Al-Baghdadi, Al-Dulab, Al-Shakariya, Hammadi &
Maabidiyat, Zuwaiyat Al-Bunmer, Suwaib & Banan,
Abu Tayban, Al-Bufarraj, Al-Bubali, Kartan, Al- 0
2 Moderate Hamamiyat, Al-Malahma, Al-Namala, Al-Sura Al- 30-45 31.97 21.94%
Soufiya, Al-Bu Shajal, Al-Nassaf, Al-Azragiya, Al-
Nu'aimiya, Al-Daffar
3 Good Al-Khalidiya and Al-Kifayah > 45 5.49 3.77%
Total Area 145.071 100%
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Table 6: Values of the productivity index in the soil districts of the study area

No. District Texture | CaCo3 CaSo4 | Depth EC Proidnu dcet;(wty
1 Al-Baghdadi 85 17.2 0.15 40 5.2 21.36
2 Al-Dolab 35 34.83 2.83 40 2.4 57.55
3 Al-Shakkariya 85 19.8 0.17 40 4.21 21.95
4 Al-Ma’badiyat 85 38.5 1.04 40 6 90.38
5 Zawiyat Al-Bonmar 85 25.5 3 40 2.35 78.18
6 Suwayb and Banan 55 25.76 0.27 40 11.66 42.24
7 Abu Tayban 35 26.5 1.54 40 35 44.72
8 Al-Bu’asaf 85 41.62 0.14 40 3.06 24.62
9 Al-Tali’ah 85 25.4 0.13 40 1.28 11.99
10 Al-Bufraj 85 23.5 0.66 40 2.7 37.73
11 Al-Budhiyab 65 21.8 0.19 40 3.9 20.49
12 Al-Jaraishi 65 24.4 0.44 40 9.8 52.3
13 Al-Bu’aytha 45 28.05 0.02 40 3.26 5.74
14 Al-Mouh 65 26.1 0.2 40 3.1 20.51
15 Al-Hamidiyah 55 14.46 0.25 40 2.64 14.49
16 Al-Bubali 95 21.83 0.53 40 212 30.53
17 Al-Bu’bid 55 21.41 0.17 40 12.31 314
18 Kartan 95 21.57 0.11 40 7.28 25.62
19 Hammamiyat 65 19.9 0.3 40 16.79 51.05
20 Al-Malahmah 65 20.8 0.23 40 10.2 35.62
21 Al-Namalah 95 21.3 0.15 40 35 20.61
22 Al-Ghazwan 65 20.7 0.24 40 20.61 51.6
23 Al-Sura 35 25.8 0.12 40 8.3 18.97
24 Zawiyat Sateeh 95 18.46 0.53 40 4.07 38.9
25 Al-Khalidiyah 95 21.71 0.93 40 5.16 62.92
26 Al-Bushajil 85 15.5 0.1 40 42.72 47.45
27 Al-Nisaf 85 17.2 0.11 40 45.56 54.14
28 Al-Azrakiyah 85 18.28 0.02 40 35.8 21.1
29 Al-Anazi 65 24 0.39 40 11.3 52.44
30 Al-Kayfiyah 95 18.7 0.4 40 20.65 76.61
31 Al-Na’imiya 85 27.38 0.1 40 2.15 14.15
32 Al-Daffar 85 20 1.09 40 9.5 83.91
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Table 7: Description and classification of soil productivity index in the districts of the

study area
Area
Class | Description Range | Class Area Percentage
(%)
1 Very Low | Al-Buaitha 0-7 0.09 0.06
Al-Tali‘ah, Al-Hamidiya, Al-Surah Al-
2 Low | sufiyah, and Al-Nuaimiyah 8-19 0.2 0.14
Al-Baghdadi, Al-Shukariyah, Al-Bu Asaf,
. Al-Bu Dhiab, Al-Muh, Al-Bu Bali, Al-Bu
3 Medium Ubaid, Kartan, Al-Namalah, and Al- 20-34 3.1 2.13
Azragiyah
Al-Dulab, Suwaib and Banan, Abu
Tayban, Al-Bu Faraj, Al-Jurayshi, Al-
4 High Hamamiyat, Al-Malahmah, Al-Ghazwan, 35-64 37.24 25.56
Zuwiyah Sattih, Al-Khalidiyah, Al-Bu
Shajal, Al-Nassaf, and Al-°Anazi
. Hammadi and Ma‘abidiyat, Zuwiyah Al- )
5 | VeryHigh | g Nimr, Al-Kayfiyah, and Al-Diffar 65-100 | 105.07 7211
Total Area 145.071 100%
42°54'00°E 43°12'00°E 43°3070"E 43°48'00"E
i Legend i
Very Low
i
- Very High =
72-,- Lake Habbansysh 2
8' Stwdy srea ::3
5: 42°S4'D0E 43°12°00"E A3°30°00"E A3%A8°00"E -

Figure 6: Spatial distribution of the Soil Productivity Index in the study districts
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ABSTRACT

Soil tilth is one of the key indicators reflecting soil viability for agricultural
use. It results from the interaction of morphological properties such as texture,
structure, and consistency, which are influenced by geographic location, climate, and
physiographic setting. This study aimed to evaluate the interaction between
morphological tilth and agricultural productivity across diverse physiographic
environments in the Euphrates Plain within Al-Anbar Governorate. The research
focused on analyzing major morphological characteristics (color, structure,
consistency, and horizon depth) and linking them with both soil tilth indices under wet
and dry conditions and a soil productivity index. Fieldwork was conducted on 32
agricultural sites distributed across five physiographic units: high basins, low basins,
river levees, river meanders, and river breaks. The Dickinson method was used to
estimate soil tilth, while Ranst’s formula was applied to calculate productivity. Results
showed a strong positive correlation between wet-condition tilth and agricultural
productivity, especially in river levees and meander zones, which recorded the highest
values. In contrast, tilth and productivity values were lower in low basins and poorly
drained areas. GIS-based spatial analysis revealed a significant overlap between soil
tilth distribution and productivity patterns. The study concluded that positive
interaction between morphological traits and tilth enhances soil performance and can
be adopted as a preliminary diagnostic tool to determine the suitability of lands for
sustainable agriculture across varying physiographic settings.

Keywords: Morphological tilth, soil productivity, morphological properties, Euphrates Plain,
physiographic units, agricultural sustainability, Geographic Information Systems (GIS)
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