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ABSTRACT
Eleven soil pedons were selected representing the area of Abu-Ghraib
project. Soil pedons reclassified after the site of pedons checked for their electrical
conductivity and exchangable sodium percentage .The pedons were classified at
subgroup level of Typic Torrifluvents, Vertic Torrifluvents and limited area of
Typic Haplogypsids.

Lands of the area were also evaluated for their suitability for crops, wheat,
barley, maize, potato and clover.

About 74% of lands out of studied area (90293 ha) is under class (S2)
suitable for wheat and barley followed by 25.4, 29.7 and 36.5%, respectively are
suitable under class (S2) for clover, potato and maize respectively. Some lands of
the area unsuitable for studied crops. The main limitations were salinity (slight to
sever) and /or alkalinity, soil depth, fertility, lime content and pH.

INTRODUCTION

The Abu-Ghraib project (AGP) is a part of lower Mesopotamian plain (3)
of Holocene deposits belong to flood plain of mainly Euphrates River, with only a
relatively narrow strip in the east containing sediments from Tigris river (13).
Limited gypsiferous soils of Pleistocene formation also allocated in west of the
studied area (2, 13). The soils of the area are deep of calcareous alluvium parent
materials. The soils are well drained with irrigation-drainage network provided
for the project. However, problem of soil salinity still exist. The topography is
almost flat, however meso-relief have been formed, due to ancient irrigation
system (3). Euphrates and Tigris rivers are the main sources for irrigation in the
project area. However, much more projects land is irrigated from Euphrates
River more than Tigris. Climatic data of Baghdad meteorological station
illustrated by Al-Falahi (1). Based on these data the climate of the project area is
sub-tropical, hot and arid. It is characterized by two well- marked seasons with
short transitional periods, long hot rainless summer from May to October and
comparatively short cool winter from December to February. The area
represents arid with mean annual rainfall of 126.6 mm and mean annual
temperature is 22,5 °C. The area under sub-tropical desert (15). The soil
temperature regime is hyperthermic (16) and the soil moisture regime is torric
(13).

Available information on the soil classification of the area (6, 13) was
based on old system of soil classification (14). Moreover, informations on land
suitability for irrigated crops production weren’t available for the project area.
However, some works of land suitability for crop have been done for other areas
in Iraqg (7, 8, 11) by using parametric approach of FAO (4) and outlined by Sys
(18). There are some studies done in Iraq. However, GIS techniques for final
suitability map for single crops have not yet been done in Abu-Ghraib project.
While in some other countries widely used (9, 10, 12). The objective of this study

is to update the soil classification which already prepared soil map by INP-AEZ
Funded by ICARDA as the part of Water Livelihood Initiative project (WLI)
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(6) Based on most recent soil classification of Soil Survey Staff (17) and to
evaluate the suitability of projects lands area for Wheat, Barley, Maize, Potato
and clover respectively by using GIS technique for these maps (4).
MATERIAL AND METHODS

The studied area is a part of Abu-Ghraib project area (AGP) covered
approximately 90293 hectare. The area is about 20 km west of Baghdad and lies
between latitudes 33° 06~ and 33° 50~ N and longitudes 43° 50~ and 44° 25™ E.
(Fig. 1). The altitude of the plain varies from 45 m. + m.s.l in the north-west to 42
m.+ m.s.l in the AGP.
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The Fig (2) shows the land use and land cover in Abu_Ghraib Project
which was produced by 23 satellite image (Modis) with resolution of 250 m for
the period of 15/12/2004 to 15/1/2006. Using of ERDAS (Version 8.7) program-
Unsupper- vised classification which has a facility to produce 7 classes for Abu-
Ghraib project.

I irrigated Summer crop
Il irrigated Orchards; Mostly Date Paims in the Plain
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I natural Vegetation
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Fig. 2: land use, land cover classes in Abu Ghraib site
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Eleven soil pedons (located on various physiographic position),
representing different soil units (Fig.3) of the studied area were select and
studied. These soil pedons were sampled from four different soil depth 0-25 cm,
25-50 cm, 50-75 cm and 75-100 cm and analyzed for electrical conductivity of soil
saturation extracts and exchangeable Na (19). All other soil data or properties
assume to be unchanged with time. All soil pedons were reclassified according to
most recent soil Taxonomy of Soil Survey Staff (17).

The collected data were used for land suitability for irrigated wheat,
barley, maize and potato and clover production following the principles outlined
by FAO (4). Data include climate (Table 1), land scape and soils.

Table 1: Relevant climatic data on Baghdad metrological station (34.1 m above
m.s.l) according to Al-Falahi (1) for period of 1971 to 2009

Average monthl . . Relative | Sun wind

Month Ter%p, °C) g Ra#]r:;all Eva%rrémon humidity | shine | Speed
Max | Min | Mean % hours m/sec
Jan 155 3.7 9.60 28.9 69.8 72 6.2 2.6
Feb 183 | 52 | 11.75 19.7 101.7 61 4.7 2.9
Mar 22.9 9.2 16.75 21.8 179.3 52 8 3.3
Apr 29.8 | 149 | 22.35 14.6 267.4 42 8.9 3.2
May 36.3 | 19.7 | 28.00 3.1 386.7 31 10.3 3.3
Jun 41.2 | 22.8 | 32.00 0.1 503.4 24 12.3 4.0
Jul 43.8 | 25.1 | 34.45 0 561.6 24 12.2 4.3
Aug. 43.4 | 23.9 | 33.65 0 504.8 26 11.8 3.8
Sept 40.1 | 20.1 | 30.10 0 370.8 30 10.5 2.8
Oct 33.1 154 | 24.15 2.3 123.8 40 8.8 25
Nov 23.8 9.2 16.50 13.5 123.9 57 7.3 25
Dec 17.0 5.2 11.10 22.6 69.2 72 6 2.4
126.6 3138.6 44.3 3.13

Annual
Mean 30.43 | 14.53 | 22.50 Annual M. Annual 9.16 An'\rﬁll)al

Climate is not limiting factor in the project area, since irrigation is
provided from mainly Euphrates River for proposed crops. It is worth to
mention that recently water analysis of river water at site of the area showed on
EC value of 1.7 dS.m™ which has slight to moderate effect on use for agriculture
(5). The other climatic factors related to plant growth of concerning crops are all
have optimal rating. As the whole studied area is flat to almost flat, therefore
land scape limitation is excluded as well.

Accordingly, wheat, barley, maize, potato and clover requirement tables
given by Sys (17) were used to evaluate each different soil parameters. These are
rating for soil profile depth (A), rating for texture (B), rating for CaCO3; (C),
rating for pH (D), rating for EC (E), rating for ESP (F), rating for apparent CEC
(G), rating for coarse fragments(H), rating for organic carbon (I) and rating for
slop class (L).

Finally the crop index or suitability index (si) was found by using IAO
methodology given by Ongaro (14) through equation:

A+B+C+D+E+F+G+H+1+L

10

The results of suitability index of each crop were used to find the land
suitability class. S1-class has suitability index (si) 80-100 very suitability, S2-class
(60-80) moderately suitability, S3-class (40-60) marginally suitable, N1 class (25-
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40) currently unsuitable and N2-class (0-25) permanently not suitable. Based on
the soil map (Fig 3) crop suitable maps were prepared by using GIS techniques.

RESULTS AND DISCUSSION

The revised soil map of the studied area is shown in Fig 3. The soil data of
the soil pedons of the area along with their mapping unit presented in Table (2),
indicating that all soil pedons except pedon 11 are developed on stratified
alluvium as evidenced by irregular distribution of organic carbon. The soils of
the area are affected by variable degree of salinity. The soils of the area are
calcareous with pH above 7. The gypsiferous soils are exist in small area,
represented by soil pedon P11 (mapping unit Al) which has high gypsum content
at shallow depth. In general, the soils of pedons P 9 and P 10 (soil units E9 and E
10) of irrigation depression physiographic position are heavier in soil texture
(Table 2) than the soil of P4, P5, P6, P7 and P8 (soil units E4, E5, E6, E7 and EB8)
of basin soils as well as soils of P2, P3 (soil units E2 and E3) of silted basin and
also soil pedon P1 (soil unit E1) of irrigation levee. Though the constituents of all
mentioned soil pedons are belong to recent calcareous alluvium deposits of
mainly Euphrates River. But, due to ancient irrigation system (Buringh, 3) of
rectangular irrigation canals, the whole area was divided into small sections
surrounded by canals.
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El: Typic Torrifluvents, medium texture surface and slight to moderately saline soils .
E2 : Typic Torrifuvents, moderately fine texture surface and moderately saline soils .

E3 : Ttypic Torrifuvents , medium texture surface and strongly saline soils .

E4 : Typic Torrifuvents , medium surface texture and free saline soils .

E5 : Typic Torrifuvents , moderately fine texture surface and free saline soils.

E6 : Typic Torrifuvents , moderately fine texture surface slight to moderately saline soils .
E7 : Typic Torrifuvents , moderately fine texture surface and moderately saline soils .

E8 :TypicTorrifuvents , moderately fine texture surface and strongly saline soils .

E9 : Vertic Torrifuvents , moderately texture surface and slight to moderately saline soils .
E10: Vertic Torrifuvents , moderately fine and strongly saline soils .

Al : Typic Haplogypsids : medium texture surface and slight to moderately saline soils.

Fig. 3: Revised soil map for the selected area of Abu-Ghraib Project Legend
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Table 2: Relevant soil data of the pedons of the area

Mappi ; Depth Soil ECe CEC Gypsum 0.C
ng unit | HOrizon | %ty | texturer | PP | dsm® | c.molkg? | ESP gkg? | CaCO0s | giq
P1: irrigation levee-Typic Torrifluvents
Ap 0-17 SiL 8.3 15 16.9 57.5 5.9 206 6.9
Cl 17-35 SIL 8.1 11.21 18.7 27.3 7.7 228 3.4
El C2 35-50 SiL 7.8 3.66 13.6 8.4 8.8 238 3.9
C3 50-78 SiL 7.9 2.66 12.9 6.7 15 238 1.7
C4 78-105 SIL 7.9 2.92 14.8 6.2 3.7 252 2.2
C5 105-130 SiL 7.9 3.12 11.8 7.0 31 258 1.7
P2: Silted Basin-Typic Torrifluvents
Ap 0-20 SiCL 8.1 15 171 52.0 6.0 212 6.3
Cl 20-31 SIL 8.1 8.1 19.2 28.0 7.0 210 7.0
E2 C2 3148 SiC 8.0 8.2 144 30.1 8.2 230 2.2
C3 48-80 SiL 8.0 9.4 13.0 32.0 14 241 2.9
C4 80-110 SIL 7.9 7.1 15.0 13.1 3.6 261 1.8
C5 110-140 SIL 8 6.5 12.1 12.1 3.2 257 1.9
P3: Silted Basin-Typic Torrifluvents
Alz 0-15 SiL 7.6 24 16.2 64.4 15 236 7.9
Clz 15-37 SiL 7.6 29 18.5 64 9 252 3.9
E3 C2z 37-65 SIL 7.7 25.9 18.0 65.0 11 266 2.2
C3z 65-105 SiL 7.7 25.3 17.0 62.5 9 238 3.2
C4z 105-130 SIL 7.7 25.3 16.2 62.0 13 287 2.1
Cbz 130-160 SIL 7.7 16.2 18.0 53.3 2 271 3.1
P4: Basin-Typic Torrifluvents
Al 0-14 SiL 1.7 1.8 13.2 5 13 240 6.1
Cl 14-41 SICL 7.7 1.5 20.0 8 8 245 2.1
E4 C2 41-70 SIL 8.0 1.4 16.0 7 12 260 2.1
C3 70-100 SIL 8.1 1.2 18.0 5 10 240 3.2
C4 100-150 SIL 7.7 1.4 16.0 7 12 242 2.1
P5: Basin-Typic Torrifluvents
Ap 0-10 SiCL 8.0 2.0 21 8 11 240 7.4
C1l 10-40 SICL 8.1 1.8 18 9 7 320 3.2
ES C2 40-72 SiCL 7.7 14 19 7 8 330 2.1
C3 72-102 SiCL 7.8 1.2 20 10 10 335 3.2
C4 102-150 SICL 7.4 1.1 21 7 11 236 2.2
P6: Basin-Typic Torrifluvents
Ap 0-39 SiCL 7.9 24 20.0 6.0 20.0 298 3.7
Cl 39-52 SiCL 8.0 1.3 21.9 8.2 21.4 310 3.1
E6 C2 52-94 SiC 8.0 3.1 24.5 18.7 18.1 326 3.9
C3 94-114 SICL 8.1 4.5 14.9 30.2 11.1 317 1.8
C4 114-135 SICL 8.1 6.1 18.5 31.9 13.5 323 1.9
C5 135-150 SICL 8.2 5.2 11.5 47.7 14.2 302 1.3
P7: Basin-Typic Torrifluvents
Ap 0-15 SiCL 8.0 8.0 18 14 11 270 3.8
E7 Cl 25-69 SICL 8.1 8.6 19 16 12 269 3.2
C2 69-95 SICL 7.9 9.5 18 18 15 285 3.2
C3 95-105 SICL 8.1 7.0 29 19 17 290 1.9
C4 105-150 SiICL 8.0 6.4 30 19 10 295 2.8
P8 : Basin-Typic Torrifluvents
Alz 0-20 SICL 7.6 24 21 49 11 300 3.1
Es Clz 20-61 SiCL 7.8 29 29 55 8 310 3.3
C2z 61-92 SICL 7.9 28 30 51 7 312 3.8
C3z 92-112 SIC 7.8 30 32 59 11 298 1.2
Cdz 112-150 SIC 8.0 29 28 51 12 295 15
P9: Irrigation depression- Vertic Torrifluvents
Ap 0-30 SiCL 7.7 2.4 20.0 6.0 20.0 298 3.7
Cl 30-60 SIC 8.0 1.3 21.9 8.2 21.4 310 3.1
E9 C2 60-94 SIC 8.0 3.1 24.5 18.7 18.1 326 5.7
C3 94-112 SIL 8.1 4.5 14.9 30.2 11.1 317 1.7
C4 112-130 SICL 8.2 6.1 18.5 31.9 13.5 323 1.8
C5 130-150 SIL 8.2 5.2 115 47.7 14.2 302 1.4
10: Irrigation depression- Vertic Torrifluvents
Apz 0-25 SICL 8.0 18.2 19.1 28.1 5.7 249 2.6
E10 Clz 25-60 SIC 8.1 29.0 22.0 29.2 7.7 268 3.1
C2z 60-102 SiC 8.0 30.0 26.0 30.0 11.1 290 4.1
C3z 102-150 SiIC 8.1 29.1 27.2 28.0 9.2 310 1.1
P11: Desertic gypsiferous- Typic Haplogypsids
Al 0-10 SiC 7.0 1.35 28.3 14 5.0 292 1.8
Al Al2 10-51 SiL 7.1 2.95 23.9 1.36 29.8 239 14
By 51-60 SiL 7.1 3.05 16.1 3.3 61.6 161 0.2

*SiL: Silt loam, SiCL: Silty clay loam, SiC; Silty clay
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Due to constant sedimentation, the strip along the canals gradually
becomes higher forming irrigation levee, and then the silted basin and soils at
lower physiographic position and the middle part gradually become depression.
As those depressions have no outlet may be waterlogged, consequently fine
particles and salt may deposit. The processes have given soils of P 9 and 10 (soil
units E9 and E10) different soil classification at subgroup of Vertic Torrifluvents
(19). These soils have fine texture and cracks and wedge shape peds. While the
soils of P1, P2, P3, P 4, P5, P6, P7 and P8 belong to one subgroup of Typic
Torrifluvents. However, all of foregoing soils have no diagnostic horizon other
than ochric epipedon and therefore key out as Entisols soil order. The limited
gypsiferous of the project soil is belonging to Aridisols order and have gypsic
diagnostic horizons, therefore can be classified as subgroup of Typic
Haplogypsids.

Based on soil data, (Table 2 and the soil map, Fig.3) different crop
suitability maps of wheat, barley, maize, potato and clover were prepared. These
are illustrated in Fig. (4, 5, 6, 7 and 8). The crops suitability classification of the
mapped soils in the studied area is given in Table (4).

The sever salinity and or alkalinity (n) in some lands of the studied area
and shallow soil depth (d) due to high gypsum content (Table3) have excluded
21% (Table 4) of unsuitable lands (N2) out of the studied area for wheat, barley
and clover production. However, the figure was higher for maize 59% and 66%
for potato as unsuitable lands for production of these crops.

On the other hand, limitations of slight salinity, fertility or organic carbon
(f), CaCO3 content (m) and soil reaction or pH (R) were had only slight effect on
the rest of the land of area on their suitability of concerning crops. As such that
74% of the studied area is under class (S2) suitable for wheat and barley,
however, 25.4, 29.7 and 36.5% respectively of land out of total studied area were
suitable under class (S2) for clover, potato and maize, respectively (Table 4).
Very suitable lands under class (S1) about 44% and 4.4% marginally suitable
land under class (S3) out of total studied area were recorded for clover crop
(Table 4).

Table 3: Crops suitability classification of the mapped soils in the studied area

Mapping Crops Suitability Classification of the Mapped Soil in Area
unit Studied Area ( hectare)
Wheat Barley Maiz Potato Clover
El S2nR S2nR S2nm S2mn S2fR 4846
E2 S2nR S2nR N2nR N2n S3nfR 37437
E3 N2n N2n S2nm N2n N2n 3226
E4 S2Rm S2Rm S2nm S2nm S2nf 15522
E5 S2m S2m S2m S2nm S1 3080
E6 S2mf S2m S2n Snf S1 845
E7 S2nR S2nR S2nm N2nfm S3nf 2881
E8 N2n N2n N2n N2n N2n 7173
E9 S2m S2m S2nm S2nm S2fm 2542
E10 N2n N2n N2n N2n N2m 2994
Al N2d N2d N2d N2d N2d 3882
Total 86428
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Tale 4: Total area and percentage for the land suitability classes for different
Crops of the studied area

Area of crops suitability classes

Cro
suitabﬁity Wheat Barley Maize Potato Clover
classes hectare | % | hectare | % | hectare | % | hectare | % | hectare | %
S1 - - - - - - - - 3925 44
S2 67153 | 744 | 67153 | 74.4 | 32942 | 36,5 | 26833 | 29.7 | 22910 | 25.4
S3 - - - - - - - - 40318 | 44.6
N2 19275 | 21.3 | 19275 | 21.3 | 53486 | 59.2 | 59593 66 19275 | 21.3

Areaunder | gesog | 057 | 86428 | 95.7 | 86428 | 95.7 | 86428 | 957 [ 86428 | 957

Urban area 3865 4.3 3865 4.3 3865 4.3 3865 4.3 3865 4.3

Total area 90293 | 100 [ 90293 | 100 | 90293 ([ 100 | 90293 | 100 | 90293 | 100
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Fig.4: Suitability map for wheat crop of the studied area
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Fig.5: Suitability map for barley crop of the studied area
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Fig.7: Suitability map for potato crop of the studied area
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Fig.8: Suitability map for clover crop of the studied area

Conclusions

It can be concluded that the soils of selected studied area in Abu-Ghraib
project classified according to the most recent soil classification of soil
Taxonomy. On subgroup levels they are Typic Torrifluvents, Vertic
Torrifluvents and Typic Haplogypsids.

The present study of land suitability for the crops wheat, barley, maize,
clover and potato of the area are providing the decision- makers with very
reliable information, especially at present conditions of water shortage and
rather low water quality of irrigation water in the area.
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