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ABSTRACT 
The magnificence of the studied desert soils has been increased 

fast due to scale efforts. to bring additional areas. under the agricultural 
utilization projects in recent decades. The studied area is located in the 
western side of 6 October city, adjacent to both sides of EI-Giza and El 
Bahriya Oasis desert road, Western Desert, Egypt. It is considered a 
promising area for agricultural utilization as well as a model for 
representing some landscape features in the Western Desert, Egypt. So, 
the current work has been undertaken to evaluate the constraints for 
ameliorating these desert soil under the prevailing condition of the 
Western Desert region. The proposal scheme should be overcome three 
aspects, i.e. delineation of physiographic soil units, soils classification and 
soil evaluation. The technique of space images interpretation plays an 
important role for tracing the prevailing physiographic units as well as 
identifying the promising sites for agricultural purposes. 

The obtained data of the images of Landsat interpretation indicate 
that the area under consideration is occupied by seven main 
physiographic units namely; piedmont plain (PI I!), alluvial- plain 
(Almost flat) (TIl I) alluvial plain (undulating) (TI31), reworked alluvial 
plain (T122), dry valley (WIll), sandy sheet plain (A21 I) and rock 
outcrops.. 

Soil taxa were surveyed according to the key of Soil Taxonomy 
(USDA,2014) and could be categorized into two order's Entisols and 
Aridisols and nine sub great groups as follows: 
i) Aridisols include six sub great groups of Lithic Haplogypsids, (i.e. 
piedment plain), Calcic Haplosalids (Alluvial plain almost flat and 
undulating), Gypsic Haplosalids (alluvial plain almost flat, uhdulating and 
reworked);Typic Haplosalids (dry vally),Typic Calcigypsids (alluvial 
plain undulating) and Typic Haplocalcids (Alluvial plain of almost flat 
and reworked alluvial plain). 
ii) Entisols include three sub great groups of Lithic Torriorthents 
(piedmont plain), Typic Torriorthents (dry valley) and Typic 
Torrips.amments (dry valley and sand sheet plain). 

According to land evaluation system undertaken by Sys and 
Verheye (1978) and Sys et.a!' (1991), the current suitability for 
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agriculture irrigated soils could be categorized into two suitability classes; 
i.e. marginally suitable (S3) and not suitable (N) besides three subclasses 
(Nsl, S2n Nsl,n and S3si,n), Which are suffering from some soil 
properties, i. e, soil texture (s 1), soil depth (s2) and salinity and alkalinity 
(n) as soil limitations with different intensity degrees (Le. moderate, ~j. 

severe and very severe). By executing the suitable soil improvement 
practices, the potential suitability classes assessed three classes, i.e 
moderately suitable (S2), marginally suitable (S3) and not suitable (N), 
besides four subclasses (S2s1, S3s1, Nsi and Nsl,s2). 

INTRODUCTION 
The Agriculture expansion in the desert area is one of the most 

objectives of the national plan to meet food requirements for the tremendous 
increase in population. Therefore, attention is focused in the present time to the 
desert lands.: Accordingly, comprehensive pedological studies have been 
conducted. Programming any reclamation plan needs knowledge of nature, 
fonnation, and classification of soils. 
The study aims to clarify the positive effects of different land management and 
cultivation practices on soils characteristics, i.e., soil morphology, physical and 
chemical properties as well as land evaluation their potentiality for agriculture 
and their favorable management practices on the short and long tenns. 
Location: the investigated area is situated in the Western Desert of Egypt west 
of 6 October city. It is bounded by: 
1- longitude 30°/25"38.35 and latitude 29°/35 "34.60 
2-10ngitude 30°/18 "47.06and latitude 29°/35"34.60 
3-10ngitude 30°/53 "25.15 and latitude 30°/04 "2.93 
4-longitude 31°/00 "7.06 and latitude 29°/47 "37.79 
The studied area covering a total area of 1577.37 Knl(about 375414 feddans). 
Climate: 

Based on the Egyptian Meteorological Authority (2010) and American
 
Soil Taxonomy (USDA 2014), the soil temperature regime of the studied area
 
was defined as Thennic and soil moisture regime as Torrico The mean annual
 
temperature reaches its maximum in June, July and August interval and does
 
exceed 35.5° but the temperature average reaches its minimum !in January,
 
February and March recording 7.5°C. The precipitation is not equally
 
distributed through the rainy season in the studied area. The amount of annual
 
rainfall is very low and mostly falls in winter, reaching about 1.lpunJ year
 
Geology
 

Said (1990) stated that the oldest sedimentary rocks in the studied area
 
are represented by Late Cretaceous rocks, which have localized occurrence on
 
the crest of a complicated folded structure. The younger rocks of Miocene,
 
Pliocene and Quaternary epochs are the most outcropping sediments
 
dominating the studied area. Middle Tertiary basalt sheets are the only exposed
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volcanic rock in the area, particularly in the southwestern part. The sedimentary 
rocks succession starts from base by Triassic rocks resting on the basement 
rocks and ends at top with the recent deposits belonging to the Quaternary. 

•Water Resources 
Hefny (1993) stated that the studied area can be distinguished by two 

aquifer layers in which ground water flow may take places. 
1- Wadi EI-Natrun Aquifer is the upper layer which underlying the ground 
surface and consists of alteration of loose sand artd clay which belong to 
Pliocene. 
2- El Maghra Aquifer is the lower layer which composed of sand and gravel. 
El -Shazly et al (1975) applied some of the remote sensing techniques on the 
western Nile Detla. Diab et al. (1980) have studied the ground water along 
Cairo - Alexandria Desert road to the axis south of wadi-El Natrun and El
Tahrir provinceThe recent studies including Dawoud et al (2005) and 
Fadlellmawla and Dawoud (2006) indicate that the main recharge source for the 
groundwater in Wadi El -Farigh and Wadi El- Natrun was recent to old Nile 
waters as well as some contributions from Western Desert palaeo water. 
Sharaky et al (2007) reveals that the hydrochemical composition reflects the 
NaHC03 Water type for the delta (Quaternary) Aquifer, indicating recent 
meteoric water. Another major water type (NaCl) is recorded in the high 
salinity area of northern and western parts Na2S04 - Water type was recorded, 
indicating deep meteoric genesis. 

This study was carried out to identify the main physiographic units by
 
using the remote sensing techniques and their soil taxonomy ones as well as the
 
nature constraints of the environments factors, then the role of land evaluation
 
system as a guide parameter for economical laud use for the agricultural
 
utilization in some promising areas in the western Desert of Egypt.
 
Material and Methods
 
Image interpretation
 

Space images interpretation performed using the physiographic
 
analysis as proposed by Burnigh (1960) and Goosen (1967). Landsat Image
 
composite of Enhanced Thematic Mapper (ETM7), with bands 2, 3 and 4 was
 
used to add an extra landscape assessment to the photo interpretation map
 
Fig.(1 and 2). The image was helpful for getting a collective overall view of the
 
studied area as well as using the spectral signatures of the used bands in
 
detecting roods and the urban conditions. Digital Elevation Mqdel (OEM) were
 
grouped and processed in Arc GIS 9.3 software to define the different
 

_landforms of the studied area. The extracted of data generates a preliminary 
physiographic map which was checked and completed through field 
observation. Resolution merge is used for imagery integration of different 
spatial resolutions. This improves the interpretability of the data by having high 
resolution information which is also in color. 
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Fig (1) Satellite image of the studied area Fig (2) digital elevation model in the study area 

Laborlltory analysis 
Nineteen soil profiles were taken to represent different physiographic 

units (Fig 3), however, soil profiles were dug to depth 150 cm or Lithic contact 
and their locations are shown in Fig. (3). The morphological description of 
these profiles (table 1), was carried out according to USDA 
(2003).Representative disturbed samples have been collected and air dried, 
crushed with wooden hammer, sieved through a 2 mm sieve to obtain the fine 
earth used for physical and chemical analysis. The elements of soil color 
description, i.e., the color name and notations were determined using the 
Munsell Soil Color Chart (2010). 

Particle size distribution was determined using the international pipette 
method (USDA 2004) and sodium hexametaphosphats as dispersing agent. 
Calcium carbonate content was measured using the Collin's Calcimeter method 
(USDA 2004). Gypsum was determined by the acetone method (Bower and 
Huss, 1948). Soil pH was determined in the soil paste using pH meter and total 
salinity was expressed as electrical conductivity (Eee ds/m) According to 
(USDA 2004). 
Sodium Adsorption ratio was calculated as follows (Richards, 1954) 
SAR = Na (meq/L) /{(Ca+ Mg) meq/L}o5 
Soil Classification and Evaluation: 

The soils were classified to the family levels, based on the American 
soil Taxonomy (USDA, 1975) and its keys (USDA 2014).' Soil under 
investigation was evaluated using the parametric system undertaken by Sys and 
Verheye (1978) and Sys et al (1991). 
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Soil structure gr= granular, bw: blocky wreak grain, bm: blocky medium, pm: platy 
medium. Consistency: h=hard, f==friable, lo-Ioose, so=soft, vs==very sticky, 

• ss=slightly sticky, vp= very plastic and sp== slightly plastic. Effervescence: st: 
strong, mo: moderate, sl; slightly effervescence. Consistency: vh: very hard, h== 
hard, sh= slightly hard, so= soft, lo=loose. Lower boundary. cs= clear smooth, cs: clear 
smooth, cw: clear wavy, aw: abrupt wavy, as: abrupt smooth, and gw: gradual wavy. 
Results and Discussion 
Identification of the physiographic unite 

The remotely sensed data was subjected to the different image processing 
techniques in order to produce the physiographic map. Digital Elevation model 
(OEM) can be employed to offer varieties of data that can assist in mapping of land 
forms and soil types. Information derived from a DEM, i.e. surface, elevation, 
slope % and slope direction could be used with the satellite images to increase, 
their capabilities for soils mapping. 

The physiographic analysis technique is followed to perform the image 
interpretation. Such image analysis is based upon the knowledge of the relation 
between physiographic and soils as well as upon the studied features, which are 
results from some dynamic processes (Goosen, 1967). 

The interpretation of face color composite image provides information for 
mapping the main land unit in the study area. A physiographic analysis using visual 
interpretation was carried out, to delineate the different physiographic units of the 
tud ied area. The pre-interpretation procedure was used as described by Zinck (1988) 

The land forms of the study area were delineated by using the digital elevation 
model, Landsat ETM and ground truth data. 

The produced map was important into a Geo - database, as a base map (Fig 
3). The data extracted from satellite images and digital elevation model indicate 
that the area under investiga!ion includes that seven main physiographic units. 
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The distribution of landforms characterizing can be outlined in Table (2). A 
brief note about the identified physiographic units which are occupied the 
previous desert formations of the studied area were carried out as follows: 

-.J _Jj;i,' __-il'O'

areamapping soil area
landformsreliefOriginLandscape 

0/0Iprofilesunit feddans 
Almost flat AlluvialAlluvial deposits '130026TIll 4,5,6 34.64to gently 

plain (I)(I) undulating
Terraces Reworked 

II, 12,Almost flat Alluvial deposits 
3-4212825~lIuviai plair TI22

(2)(T) 13(1) reclam (2)
 
Alluvial deposits
 AlluvialUndulating 

TI31 7,8,9,10 28.95108670
(3) plain (I) 

Sandy plain 
(I) 

Aeolian deposits Aeolian plain locallyUndulating AlII 17,18,19 33707 8.98
(A) (1) 

(I) terraces (I)
 
Plateau
 Sloping PiedmontLimestone 1,2,3PIll 47240 12.58

(I) (I)(P) (I) 
Alluvial deposits Undulating 14, 15,Wadi Dry valley WIll 7.7429043

(I) (I) 16 
Rock 

(W) 

559+ 0.15Limestone Sloping 
outcrop RIllRocky land -(I) (I) 13344 3.54

urban (I)
 
Total
 100375414 

(l) piedmont plain: 
Pediplain is a plain & low relief formed in arid and semi-arid regions 

at the base of a receding mountain front and underlain by bedrock that is 
typically covered by a thin discontinuous veneer of soil (USGS, 2009). 

This physiographic unit is located in the south of the studied area and 
. extended from east to west and covering about 47240 feddans (12.58% of total 

area). This unit has gently sloping topography to sloping. Somewhat gravely or 
basalt stony surfaces and including well drained soils. Its landforms are the 
remnants of weathered limestone rock, including residual parent materials over 
limestone lithic contact. 
(2) Terraces 

Terraces are remnants of formerly deposited flood plain during a 
~. 

process that preceded the recent River Nile deposited of Ho!ocene Era. On 
these terraced plains consequent streams were rejuvenated, resuming down

~ . catting, thereby forming terraces (Said 2001). 
The area of this physiographic-soil unit occupied a relatively large area 

and divided into three subunits Le. alluvial plain almost flat to undulating, 
alluvial plain (undulating) and reworked alluvial plain (flat). It's located in the 
north of weathered limestone. Also, this unit has topographic landscape of 
almost flat to undulating. 
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(2-1) alluvial plain (almost flat) located in middle of the studied area and 
adjusted to the piedmont plain and covering about 130026 feddans (34.64%). 
Topography is almost flat to gently undulating and the surface is covered with 
coarse to fine gravels. 
2.2. Alluvial plain (undulating) 

Its located in northwestern part of the studied area and covered about 
108670 feddans (28.95% of total area). Topography of this physiographic unit 
is gently undulating to undulating and has undulating gullied and gravely 
surfaces. 
2.3 Reworked alluvial plain: 

This physiographic unit is located in the north eastern side of the 
studied area and covered about 12825 feddons (3.42% of total area) the surfaces 
is almost flat topography and were mostly managed and cropped but are locally 
still under the reclamation processes; the surface is covered with few fine to 
medium gravels. 
3. Aeolian plain: 

The origin of the sand in related to the fluvial erosion of the sandy 
plain in the western part of north Nile delta transported toward the south. This 
aeolian plain was deposited in the study area by wind action in the open 
landscapes having gently undulating, surface, including loose sand. This 
physiographic unit is located in the north part of the studied area and covered 
about 33707 Feddans (8.98% of the total area: 
4.Wady: 

This physiographic unit is the resultant of dissention of the surrounding 
landscapes as the interaction of erosional and depositional processes in the 
fluvial period."They appear as dry wadis that seasonally receive flush flooding 
running south to north. The surface is almost flat to gently undulating and 
sloping to the north direction it is covered about 29042 feddans, (7.74 of total 
area) 
5- Rocky land: 

It is located in the south western part of the studied area (Gabal 
Qatraini) and covered about 559 feddans (0.15% of total area) the parent 
material of this physiographic unit is derived from either marine deposits 
intercalated with marl or shallow marine limestone and shale. 
Phisico - chemical properties 
1- Piedmont plain 

These soils are represented by the studied three soil profiles No 1, 2 
and 3. Data illustrated in tables, (2 and3) show that the topographic features of 
soil surface are sloping to gently sloping to the north. These soil profiles are 
shallow «40 cm) soils have coarse textural class (sandy and loamy Sand) 
where total sand content varied from 80.72 to 88.66%. The gravel/ content in 
these soils reached a maximum value of 20 to 45% (table 1). The studied soil 
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profiles are characterized by slightly alkaline to moderately alkaline where pH 
valuesranged from 7.79 to 8.1. ECe values ranged between 9.74 and 25.6 dsm
lindicating that these soils are moderately saline to strongly saline. CaC03 
Content is very low in this unit and ranged from 2.14 to 6.02%, while gypsum 
content is high and varied from 2.14 to 11.62 %. SAR Values are differing from 

/ 2.85 to 7.1 indicating that these soils are non sodic soils. Therefore, the pedo
secondary formations of gypsum in profiles 2 and 3 are enough qualified the 
requirements ofsome diagnostic horizon formation such as gypsic horizon. 
2- Soils alluvial plain (Almost flat) 

These soils are represented by profiles 4, 5 and 6. Data in Tables (1, 2 
and 3) reveal that the representative soil profiles are characterized by skeletal 
nature as soils texture is predominated with slightly gravely loamy sand to very 
gravely sandy loam. Where gravel content varied from 5to 40 % .The soil 
reaction is slightly to moderately alkaline, where pH values ranged from 7.7 
and 8.1. Soil salinity as indicated by (ECe) were is the range of 10.78 to 26.35 
ds/m (moderate to strongly saline). CaC03 contents are widely varied from 6.9 
to 25.5% with as irregular distribution pattern with depth. Gypsum content 
varied from 0.19 to 101%. The studied soil profiles are enriched with expanding 
salts,CaC03 and gypsum enrichments that satisfy the requirements of salic, 
gypsic and calcic horizons as well as Aridisols. SAR values varied from 2.22 to 
11.58 (non Sodic soils). 
3- Alluvial plain (undulating) 

These soils are represented by the studied soil profiles Nos. 7, 8, 9 and 
10. Tables (1,2 and 3) reveal that soil texture is ranged between very gravely 
loamy sand to very gravely sandy loam. The studied soil profiles are classified 
as slightly alkaline to moderately alkaline, where pH value ranged from 7.54 to 
8.05. The soil.s are slightly saline to extremely saline whereas ECe values varied 
between 6.57 and 33.21 ds/m, Table (3). CaC03 and gypsum contents ranged 
from 6.54 to 27.68% and 0.52 to 9.64% respectively. Depth wise distribution of 
CaC03 and gypsum content does not portray any specific pattern with soil 
depth. On the other hand, the pedo- secondary formation of salts and CaC03 
throughout the studied profile Nos. 7 and 8, Salic and gypsum in profile No. 10 
and gypsum and calcium in profile No.8. Therefore, these pedosecondary 
accumulations in these profiles horizons are enough qualified the requirements 
of some diagnostic horizon formation such as salic, gypsic, calci- gypsic and 
calcic. 
4- Reworked alluvial plain: 

These soils and represented by the studied three soil profiles Nos. 11, 
12 and 13. Date illustrated in Tables (1, 2 and 3) show that soil texture is loamy 
sand to gravely sandy clay loam, where gravel content varied from 3.0 to 
40.0%. pH values ranged from 7.54 to 8.01 indicating that the soils are slightly 
to moderately alkaline. According to USDA (2004), salinity levels of these soils 
are classifies as slightly saline to extremely saline, where ECe values varied 
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from 5.79 to 33.65 dsm· l . In general, salts distribution entire soils profiles
 
tends to increase in the deepest layers, due to the salt leaching process from the
 
upper layers to the deepest ones, Total calcium and gypsum contents an!
 
relatively moderate and varied from 9.89 to 30.19 and 0.54 to 10.5%,
 
respectively. Sodium adsorption ratio (SAR) values varied widely within the ,
 
studied soils and ranged from 5.68 to 13.5 (non sodic soils).
 
5- Soils ofdry valley: 

These soils are represented by the studied soil profiles Nos. 14, 15 and 
16, and their texture is sandy to sandy loam texture class, where clay content 
ranged from 4.68 to 18.43%. Soil reaction varied from 7.5 to 8.01 indicating 
that these soils are slightly to moderately alkaline. Soils of dry valley are 
classified as very slightly saline to very extremely saline where ECe values 
varied from 3.45 to 64.35 dsrn-1. Total calcium carbonate content ranged from 
2.5 to 15.67dsm'lwith an irregular distribution pattern with soil depth. Gypsum 
content is very low not exceeds 2.04%. Also, these soils are not affected with 
sodification as the SAR values not exceed 13%, except for the soils of profiles 
14, where SAR more than 13 (Sodic soils) 
6- Soils ofsand sheet plain: 

The soils of this physiographic unit are represented by three soils 
profiles Nos. 17, 18 and 19. The soil relief of these soils is almost flat to gently 

, < 

undulating, Table (1), and their texture is sandy to loamy sand, where the sand 
fraction reached to 96%, Table (3). The studied soil profiles are characterized 
by slightly to moderately alkaline, and slightly to strongly saline where pH and 
ECe values varied from 1.55 to 8.02 and 3.65 to 27.35 dsm'l , respectively. 
Calcium carbonate and gypsum contents are very low and varied from 0.47 to 
6.2 and 0.33 to 1.12% respectively. Sodium adsorption ratios are very low not 
exceed 13 indicating that these soils are non sadie soils. In addition those are 
characterized by young without sings that satisfy the requirement diagnostic 
horizons, so they are classified as Entisols (profiles 17, 18 and 19). 

'. 
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Table (3): Particle size distribution, texture class, and some chemical properties of the 

, ~ 

'~ 

.-

stu(lIell soil prolIles 
Physiographic 

units 
Soil 

Taxonomy 
Profile 

No, 
Depth 
(em) 

Grain sizt distribution 
C.sand F.Sand Slit 

0/. % % 
Clay 
% 

Modified 
texture class 

SAR pH 
ECe 

(dS/m) 
caSo, 

(%) 
CoCO, 

(Yo) 

lilhic 
TorrionhenlS \ 

0-30 
>40 

258 603 7.10 6.8 GLS 
Rock land 

2.85 7.91 HI 7.54 2.14 

0·15 21.75 67.13 5.11 6,01 GS 4.8 7.81 11.4 8.49 591 
Piedmont p1atn 2 15-40 34.3 48.18 8.4 9.12 GLS 7J 8.04 25.6 11.62 4.7 

(PI II) Lithic >40 Rock land 
Haplogypsids 0-10, 45.54 35.18 7.78 9.17 GLS 3.06 8.1 9.74 9.11 481 

3 10-40 58·55 30.11 5.18 6.16 VGS I 4.78 7,79 18.5 7.21 6.02 
>40 Rock land 

Typic 
Haplocalci,Js 

4 
0-10 
10-80 

80·120 

60.12 
39.9 
45.74 

23.37 
33.56 
29.89 

5.17 
1029 
9.19 

11.34 
16.25 
15.18 

SGLS 
GSL 
GSL 

4.79 
2.22 
2.79 

7.9 17.68 
8.0 16.34 
8.1 11.05 

0.26 
1.02 
0.61 

11.5 
12.1 
6.9 

0-10 36.86 45.41 8.38 9.35 SGlS 5.60 7.7 10.78 1.88 12.7 
AlIuv;al 8enlly 

undulaling (TIll) 
Gypsic 

Haplosalids 
5 

10-30 
30-70 

28.35 
28.88 

50.46 
41.20 

10.65 
12.55 

10.54 
17.37 

GSl 
VGSl 

6.77 
11.58 

7.8 21.59 
8.0 24.87 

7.73 
10.1 

21.5 
16.1 

70-130 31.02 40.14 IIJI 16.53 GSL 8.91 7.9 22.56 5.27 8.95 

Calcic 
Haplisalids 

6 
0-15 
15-60 

60-110 

29.67 
26.55 
31.36 

42.88 
45.18 
38.13 

11.33 
10.12 
15.40 

16.12 
1&.15 
15.11 

GSl 
VGSL 
GSl 

11.24 
6.49 
5.26 

7.9 20.77 
8.\ \8.74 
7.8 26.35 

0.19 
0.37 
1.55 

12.3 
\1.7 
15.6 

0-25 38.75 52.35 4.1 4.8 VGLS 1.25 7.54 31.5 2.14 Il18 

7 
25-60 
60-80 

28.45 
26.86 

42.15 
45.64 

11.5 
11.9 

16.8 
15.6 

VGLS 
VGSL 

8.64 
4.64 

7.69 
7.87 

3121 
24.18 

3.55 
0.89 

2lS4 
2768 

Cacic 80-120 20.12 36.54 19,64 23.7 GSCL 7.38 7.89 29.87 0.51 18.97 
Alluvial pbin Haplosalids 0-10 29.1 4231 11.7 16.89 SL 10,31 8.01 10.11 3.15 1032

(undulali'8) 
(T 131) 8 

10-25 
25-70 

19.7 
30.1 

40.06 
42.78 

11.37 
1L89 

17.87 
15.23 

GSl 
VGSL 

8.61 
9.48 

7.87 
7.59 

26.87 
30.47 

5.64 
1.14 

17.11 
25.26 

70-130 18.64 49.67 13.02 1&.67 VGSL 10.65 7.86 30.16 1.47 13.34 
0-10 35,54 39.64 11.02 13.8 SL 11.31 8.00 6.9 0.74 6.54 

Calcigp5ids 9 10-35 35.12 41.01 11.37 12.4 VGSL 11.5 7.89 17.64 8.55 19.64 
]5·1\0 44.016 35.65 7.99 11.9 VGLS 8.35 7.68 24.35 HI 12.34 

Alluvial plain 
(undulaling) 

(T 131) 
Calcigpsids 10 

0-20 
20-40 
40-75 
75-150 

]9.44 
34.67 
38.99 
29.43 

]1.7 
40.99 
54.58 
52.53 

9.89 
11.58 
5.03 
7.02 

18.97 
11.76 

1.4 
11.02 

GSL 
VGSL 
VGLS 
VGLS 

11.32 
10.09 
5.68 
4.71 

8.05 
7.58 
7.98 
7.87 

6.57 
20.31 
26.57 
30.14 

1.44 
9.64 
5.99 
3.01 

17.64 
20.65 
10.47 
13.38 

Rcwort<etl 0-10 34.67 40.31 9.78 15.24 SGSL 9.54 7.54 13.5 0.54 9.99 
alluvial plain Haplocalcids II 10-40 33.78 41.35 10.21 14.66 GSL 8.7 7.68 12.35 1.02 14.6 

(Tl22) 40-70 41.27 43.47 6.79 H7 GLS 11.1 7.89 17.6 0,64 24.3 
II 70-120 15.81 55.06 10.05 9.08 VGLS 12.54 8.01 20.14 2.01 30.1 

0-10 31.31 53.69 6.4 8.6 SGlS 7.54 7.68 18.77 1.74 12.3 

Reworked 
alluvial pi';" 

(T122) .. 
Gygpsic 

Haplosalids 

12 

13 

10-30 
30-70 
70-120 

0·10 
10-40 
40-80 

35.16 
27.16 
34.97 
29.6 
24.25 
2032 

35.04 
41.54 
44.86 
55.14 
45.65 
42.6 

11.5 
13.4 
9.87 
6.58 
12.14 
12.5 

18.3 
17.9 
10.] 
8.58 
17.96 
24.58 

VGSL 
GSL 

VOLS 
LS 

SOSL 
GSeL 

13.5 
9.89 
10.21 
8.57 
7.68 
5.68 

7.87 
7.75 
7,98 
7.57 
7.88 
7.64 

25.64 
24.67 
33.65 
5.79 
26.58 
28.97 

10.5 
8.64 
7.89 
5.34 
7.35 
10.45 

10.2 
15.5 
11.9 
158 
20.4 
10.2 

80·130 19.46 47.76 14.01 18.77 VGSL 10.54 7.94 25.44 6.54 9.89 
0-10 41.19 44.58 7.89 6.34 LS 15.34 1.89 24.04 0.84 12.31 

Haplos.lids 14 
10-50 
50-75 

25.51 
36.3 

56.67 
48.69 

'6.57 
4.61 

11.25 
10.34 

LS 
LS 

18.67 
25.34 

7.75 
7.58 

48.25 
64.35 

0.57 
1.48 

15.67 
14.61 

75·150 49.75 39.68 5.89 4.68 S 17.35 7.7 51.68 2.01 11.24 
0-10 39.4 45.36 9.48 5.76 SOLS 5.88 8.01 3.45 0.67 3.11 

Dry Valley 10-30 36.38 48.59 8.59 63.44 LS 10.24 7.99 6.89 0.59 1.51 
(Tl22) Torripsamrnents IS 30-50 37.79 50.54 6.89 4.78 SOS 12.34 7.86 13.54 1.02 4.65 

50-80 46.74 39.88 7.79 5.59 SOLS 11.89 7.65 17.68 2.04 5.08 
50-150 36.49 49.57 9.05 4.89 LS 8.68 7.5 25.37 0.78 3.73 

0-15 35.52 48.37 5.64 10.47 LS 11.37 7.68 5.66 0.89 4.65 
Torriorthenb 16 15-50 36.02 46.99 6.35 10.64 LS 9.78 7.84 10.88 1.06 6.89 

50·150 18.47 51.38 Il.n 18.43 SL 7.65 7.97 16.54 1.88 5.79 
0-15 34.55 50.14 6.57 8.74 LS 4.25 7,98 4.47 0.75 4.91 

17 
15-40 
40-80 

38.22 
52.09 

47.65 
37.15 

6.99 
6.31 

7.14 
4.35 

LS 
S 

5.14 
7.05 

7.65 
7.58 

14,71 
25.14 

0.85 
0.49 

4.11 
156 

Sand Shtel! 
Plain 

(AlII) 
Torripsammcnts 

18 

80-150 
0-25 

25-65 
65·150 

45.18 
55.28 
53.17 
43.76 

44.37 
38,59 
37.59 
40.32 

4.44 
3.89 
6.05 
6.77 

6.01 
2.24 
3.19 
9.15 

S 
S 
S 
LS 

11.3 
3.11 
9.65 
7.87 

8.01 . 19.68 
7.89 3.65 
7.66 11.23 
1.88 7.65 

0.33 
0.42 
0.66 
1.12 

6.15 
5.14 
3.47 
4.88 

0-25 51.19 33.57 589 ].35 S 1.48 7.84 9.34 0.94 6.2 
19 25-75 47.83 40.18 8.08 3.91 LS 10.1 8.02 19.67 1.05 3.57 

75·150 48.50 38.44 H5 5.41 S 6.58 7.55 27.35 087 0.47 
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- Fine Earth: S= Sand LS= Loamy sand, Sl= Sandy loam and SCL= sandy clay 

loam 
Classification • 
Soil Classification 

Data In table (4) Show the prevailing taxonomic units of the studied 
area according to USDA (20 14).By using the obtained data of soil morphology, 
physical and chemical data, which are presented is .tables (1,2 and 3), it could 
be classified the studied soil profiles into two orders, i.e Aridisols and Entisols, 
as well as their followed sequence classification levels up to family one 
(thirteen families), as follows. and shown in Table (4). 

Soil Taxa of the identified two orders and the sequence taxonomic 
levels up to family could be summarized as follows: 
1) Aridisols: include Nine families: 
1- Lithic Haplogypsids, Sand Skeletal, mixed, hyperthermic (profiles 2 and 3). 
2- Calcic Haplosalids , Loamy Skelete, mixed hyperthermic (profiles 4, 7 and g). 
3- Gypsic Haplosalids, Loamy Skeletal, mixed hyperthermic (profile 5). 
4- Gypsic Haplosalids, Loamy over sand, mixed hyperthermic (profile 10' and 12). 
5- GypsicHaplosalids, coarse Loamy, mixed hyperthermic (Profile 13.). 
6- Typic Haplosalids, sandy, mixed, hyperthennic (profile 14). 
7- Typic CaIcigypsids, loamy over sand skeletal, mixed, hyperthermic (profile 9). 
8- Typic Haplocalcids, loamy skeletal, mixed, hyperthermic (profile 6). 
9- "Typic Haplocalcids, loamy over sand, mixed, hyperthermic (profile 11). 
2- Entisols 

There are four families belong to this order as foHowing: 
1- Lithic Torriorthents, sandy, skeletal, mixed, hyperthermic (profile 1). 
2- TypicTorripsamments, sandy, mixed, hyperthermic (profile 15). 
3- Typic, Torriothents sandy over coarseloamy, mixed, hyperthermic {profile 16}. 
4- TypicTorripsamment, siliceous, mixed, hyperthermic (profiles 17, 18 and 19). 

Land suitability for agricultural irrigated soils 
a} Current land suitability: 

The current suitability of the studies soils was estimated by matching 
between the present land characteristics and their ratings outlined by Sys and 
Verheye (1978) and Sys etal (1991). 

Suitability indices and classification of the studied soil developed on the 
studied different physiographic units was shown in Table (5) and Fig 4/ 
revealed that two suitability classes, i.e., marginally suitable '(S3) and not 
suitable (N) besides three subclasses (Nsl, s2, n, Nsl, n and S3s1,n) were, 
recognized in the studied area. These subclasses, represent some soils suffering 
from soil limitations, i.e. some soil properties, i.e., soil texture (S1),soil 
depth(S2) and salinity alkalinity (n) as soil limitations with different intensity 
degrees (moderate, severe and very severe). 
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164 DELINEATION, CLASSIFICATION AND EVALUATION 
B) Potential Land Suitability 

,. Further land improvements are required to correct or reduce the severity 
.. of limitation exiting in the studied area, such as a) leaching of soils salinity and • ..,. ...	 reclamation of soil sodicity existing in the soils, b) continuous application of 

organic, manure to improve soil physico-chemical properties and fertility status, 
c) application of modern irrigation system, i.e. drip and sprinkler in the newly 
reclamation desert soils to save pronounced amount of irrigation water as well 
as rise the irrigation efficiency. 

By applying the previous improvement practices, potential suitability Fig 
4,of the studied soils indicator the existing of three classes, i.e., moderately 
suitable (S2), marginally suitable (S3) and not suitable (N), beside five 
subclasses (S2SI , S3s I, Ns1, N s1 and (NsIS2) were recognized in the studied area 
as shown in Table (5) and Fig (5). These subclasses represent some soil profiles 
developed on all the different studied physiographic units with moderate to 
severe and very severe intensity for soil limitation. The severity of relatively 
soil coarse texture can be corrected in these subclasses by application of organic 
and inorganic soils amendments as well as either drip or sprinkler irrigation 
system to sustain soil moisture content at a favorable condition or grown plants 
in the relatively coarse textures soils. 
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Table (4): Soil classification categories of the studied area according to 

USDA soil Taxonomy (2014). 
• 

Profile 
No 

Order Sub order Great group 
sub 

l!rouo 
soil families physiographic unit 

I Entisols Orthents Torriorthents Lithic 
Sandy skeletal mixed, 
shallow, hvoerthermic 

2 Aridisols Gypsids Haplogypsids Lithic 
Sandy skeletal mixed 
shallow hyperthermic 

Plain 
(PlII} 

3 Aridisols Gypsids Haplogypsids Lithic 
Sandy skeletal mixed 
shallow, hvoerthermic 

4 

5 

6 

Aridisols 

Aridisols 

Aridisols 

Salids 

Salids 

Calcids 

Haplosalids 

Haplosalids 

Haplocalcic 

Calcic 

Gypsic 

Typic 

Loamy, skeletal, 
mixed, hyperthermic 

Loamy skeletal mixed, 
hvrerthermic 

Loamy skeletal mixed 
hyperthermic 

Alluvial plain 
(Almost fl at} 

(TI II) 

7 Aridisols Salids Haplosalids Calcic 
Loamy skeletal, mixed, 

hvnerthemic 

8 

9 

Aridisols 

Aridisols 

Salids 

Gypside 

Haplosalids 

Calcigypsids 

Calcic 

Typic 

Loamy skeletal mixed, 
hvnerthermic 

Loamy over sand skeletal 
mixed, hvoerthennic ' 

Alluvial plain 
Undulating 

(TI31) 

10 Aridisols Salids Haplosalids Gypsic 
Loamy over sand, skeletal, 

mixed, hyperthermic 

II Aridisols Calcids Haplocalcids . Typic 
Loamy over sand, 

mixed, hyperthermic 

12 Aridisols Salids Haplosalids Gypsic 
Loamy over sand 

mixed, hyperithermic 
Reworked alluvial 

Plain (TI22) 

13 Aridisols Salids Haplosalids Gypsic 
Coarse loamy, 

mixed, hvoerthermic 

14 Aridisols Salids Haplosalids Typic 
Sandy, mixed, 
hvnerthermic 

15 Entisols Psamments TonipSlllTllJ.lents Typic 
Sandy, mixed, 
hvnerthermic 

Dry valley 
(VIllI) 

16 Entisols Orthents Toniorthents Typic 
Sandy over coarse loamy, 

mixed,hvo 

17 Entisols Psamments Tonipsamments Typic 
Siliceous, mixed, 

hvrerthennic 

18 Entisols Psamments Tonipsamments Typic 
Siliceous, mixed, 

hvnerthennic 
Sand sheet plain 

(A211) 

19 Entisols Psamments Tonipsamments Typic 
Siliceous, mixed, 

hvrerthennic 

,.
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