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ABSTRACT

The soils of both wadies Qift and Zeidun are considered one of the promising parts of Eastern Desert, due to a wide area of
arable land and the high potential of ground water. Additionally, the area is considered a good model for representing many of the
landscape features, in the Eastern Desert. So this study aims to identify the different physiographic units including soil developed in this
area by interpretation landsat ETM 8 image, as to determine soil suitability class that have closely relationships with physiographic
characteristics. This technique plays an important role for utilizing these scanned promising areas. The area under consideration lies
between latitudes (26°007) and (25°507) North and longitude (32°457) and (33°05") East and covered by Landsat TM8 image bands 2,4
and 7. The data obtained show that the studied area were identified physiographically, as:(1) Rubble Terraces (stony pediment soils), old
alluvial terraces (high & low),young alluvial plain terraces (high & low) , fan and outwash plane, wadies (wadi bottom and wadi plain)
and Miscellaneous land types (Rock land). According to the morphological features and analytical data, the soils developed on the main
physiographic units are classified till the family level into: A: Aridisols , soil families are : 1-Typic Calcigypsids, sandy skeletal, mixed ,
hyperthermic, (old and young alluvial terraces (high) 2- Gypsic Haplosalids, sandy-skeletal (low young alluvial terraces). 3- Typic
Calcigypsids, loamy skeletal, mixed ,hyperthermic at the soils of old alluvial terraces (high) and wadi bottom soils. 4- Lithic
Haplocalcids, loamy skeletal, mixed , hyperthermic, (Rubble terraces stony pediment). 5- Typic Haplocalcids, sandy, skeletal, mixed,
hyperthermic at old and young alluvial terraces (high) and wadi bottom soils. 6- Typic Haplocalcids, loamy skeletal (young high
terraces) and wadi bottom. B: Entisols included: Typic Torriorthents, sandy, mixed, hyperthermic (fan out wash plain and wadi plain
soils). The soil evaluation results of the studied soils revealed that the soils of wadi bottom and wadi plain soils currently marginally
suitable lands (S;) and moderately suitable (S,). Fan and out wash plain and some soil of low young alluvial terraces currently are
marginally suitable lands (S3). Whereas, Rubble terraces stony pediment soils, and some soil of old alluvial terraces, and high young
alluvial terraces are currently not suitable (N1). In addition, the limiting factors for soil productivity are topography, soil texture effective,
soil depth, CaCOj; content, salinity and alkalinity. Potential suitability was identified after required land improvements and reveal that all
the studied soils are placed between marginally and moderate suitable (S3 & S). The limiting factors for soil productively are soil texture
and soil depth.
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Egypt's strategy ~ sustainable agricultural
development aims to attain food security to cope with the
over population, which reached an alarming rate. These
strategic goals could be approached only by the optimal
allocation and utilization of the available natural resources,
including land, water and human resources. In this context,
horizontal expansion of land, then reclamation and
increasing soil potentiality through vertical expansion are
solutions to meet the population demands. The Eastern
Desert of Egypt occupies the area extending from the Nile
Valley east ward to the Gulf of Suez and the Red Sea
which is about 223.000 Km?, eie 21% of the total area of
Egypt It is higher than the Wester Desert as it consists
essentially of abockbove of high rugged mountain running
parallel to and at a relatively short distance from the coast.
Wadies Qift and zeidun are the largest wadies in the
southern part of the Eastern Desert of Egypt. These wadies
extend from more than 250 Km along a north - West to
south - east oxis from its highest tributaries in the Red Sea
Hills to its downstream confluence with the Nile Valley.
Wadi Qift is extended about 35 Km from east Qift then
Joius with its major tributaries namely wadi Hammamat,
wadi Zeidun and wadi EL -Mishash. Therefore, tracing
more promising areas to be under demand for the
agriculture development must become the supreme interest
of pedologist. The objectives were to identify the
physiographic features of an unique area in Egypt by
mapping them to be a digital model in a harmony of
physiography and soil data set .Serving the extrapolation
approach when other areas will be under study. Such a

modern technique helps in delineating soil potentialities for
agricultural purposes of these promising areas.

Location: The investigated areas of wadi Qift and wadi
Zeidun are located between latitudes ( 26° 00~ ) and ( 25°
90~ ) North and longitudes (32° 45 ) and( 33° 5 ) East
(Fig 1).

Climate: The climate data of Qena region, that issued by
the (CLAC, 2017) is characterized by an extreme aridity,
high evaporation, low relatively humidity and a short rainy
cool winter. The mean maximum temperature is 22.7°, and
minimum range between 14.7° and 32.4°. The mean annual
rainfall is about 5.5mm. The highest values of relative
humidity are 66%. These climatic data were processed to
be used with the soil taxa for the classification of soils
according to the Keys of soil taxonomy (USDA ,2014).The
soil of the studied area have hyperthermic temperature
regime and torric moisture regime.

Geology: The mentioned area geologically appear that the
surfaces soil is accupied by different types of rocks
belonging to different ages from the Precambrian to
Cenoizic eras Said (1962), EL-Shamy (1988). El Hussaini
and lbrahim (1994), and The Egyptian General Petroleum
Coporation (1987) eras and covered by Nubian formation
(sand stone) and sandy soils, Eocene limestone and
calcareous soils, Pliocene (gravel and sands), and
Quaternary Pleistocene (silt, sand and gravel).
Geomorphology: This zone overlooks the Nile with high
scarps, cut by wadies flowing towards the river and Red
Sea Mountains. The main landform of the Easter Desert
wadies are Plateau, Rubble Terraces, Wadi Bottom, Out
wash Plain, Alluvial fans, Sand Sheets, and Dunes
(Academy of Scientific Soil map, 1982, Moeyerson et. al.,
1999, and DRS, 2005).
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Figure 1.The General Location of the study area

Water Resources: Abd EI-Moneim (2005) reported that
the water resources of Eastern Desert are very limited
when compared to those of the Nile Valley, the Delta, the
Western Desert, and Sinai, this is mostly due to the fact
that the area is covered in most parts by crystalline rocks
(mostly igneous and metamorphic). Shallow groundwater
occurs in the alluvial deposits and shallow carbonate rocks
and is discharged either naturally through springs, or
through drilled wells of shallow depth. The deeper
waterboarding formations are more extensive and
generally provide layer more reliable well yields.

The objective of this study is to identify the
physiographic units of the chosen area using landsat
images interpretation such a modern technique help in
delineating soil potentialities for agricultural purposes of
these promising area.

MATERIALS AND METHODS

Interpretation of space images:

Preliminary space images interpretation was
performed using the physiographic analysis which based
on the dynamic process rather than the static ones as
proposed by Burnigh (1960) and Goosen (1967).The goal
of this method is to identify boundaries, which are
correlated to the differences of the physiographic
Processes...

Visual analysis of land sat (ETM8):

The base map obtained from the image analysis
was checked in the field by different ground observations
to confirm the boundaries of the units or to revise what
were shifted (Fig.2). The image of landsat thematic mapper

(TMB8) was used for visual analysis. The overall view for
delineating the promising areas in the Eastern Desert was
characterized by the spectral signature of an orthorectified
land sat thematic mapper (TM8) mosaic. The spectral
signatures of bands 7.4.2.were used as a composite output
for the purposes of visual analysis...

Field work

Fifteen soil profiles representing the predominant
different Physiographic units of the studied area were dug
to a depth of 150 cm or lithic contact or to the level of
water table, as shown in Fig.(3). Soil profiles were
morphologically described nomenclature of (USDA, 2003,
as shown in Table (1).The Soil samples were air dried
crushed with the wooden hammer, sieved through a 2mm
sieve to obtain the fine earth used for some physical and
chemical analysis
Laboratory work:

Practical size distributions was carried out by dry
sieving for the coarse fractions and by the pipette method
for fine ones, Piper (1950) Calcium carbonate and gypsum
content were determined according to Page et al (1982).
pH and EC, were performed in soil suspension and soil
saturation extract according to Black., et al (1985). CEC
and the exchangeable sodium percentage (ESP) were
determined according to (Tucker, 1954) and organic matter
content was determined by the modified method of
Walkley and Black (Jackson, 1969).
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Figure 2. the location of the study area overlay on satellite image

Soil classifications:

The studied soils were categorized in the taxonomic
units up to the family level according to the (USDA,

Suitability classification:
The parametric land evaluation systems undertaken
by FAO (1976) and Sys & Verheye (1978) are used to

(1999) and wusing the Keys of soil Taxonomy determine soil limitations and suitable classes of the
USDA,(2014). studied area.
:Q'S:'U'E JI2SSOTE 3I2SBOTE 3IZI"00"E 3I3I20°E
. 0 - ~ l"‘ > == 3 - ‘{' g B -
Physiographic Ma ing Units of the studied a area
A e Lt 2 =Ladsdtake ) T e -rfgm
N = L v — > =
= Lo & D8 (K (e //-*L‘— | e =
£ g > —T1 > vz T = o
3 i T =
£ g ©
= — A
& P 3
£ o =
-P30
1
eie e
= e \w/ =
= : - A P29 P37 =
> R S - PS2 /
= 1) ) = /'/ S =
EN s ~ " =
E B ."-,.‘ o F \A";Z:—;\w',/ \S7 77 7 E
B - = = / § \< Psa
i 2\ W
. b= - ’ \ ”
£ = 22— g
¥ - - —. B -
= I—] w |lo ! Y & Eastern Deserat Road (Giza - Aswan) =
— wwvi _“?1 _ Y1 [ < Qana - El“g-:seif Road
o 75 1,750 3,500 5,250 - % S

Figure 3. The Physiographic mapping units and location of the studied soil profiles in the study area
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Table 1. Morphological description of the studied soil profiles.

Physiographic ~ Profile Depth Soil taxonomic . Color Texture Structure . Effervesence
units No. (cm) unit Topagraphy Horizon dry moist  das class Consistency (CaC0, Boundary
P 0-10 o ABK 75yR8/6 75yR7/6 VGSL m sh st Cs
(rubble terrace 59 H Ii'th'lc id U
stony pediment 10- 25 LO:&SZ?«SI'MZI BK 75yR7/6 75yR6l6 VGSL  m sh st
soils)
0-15 Typic ABY 10yR8/6 10yR7/6 VGSL m sh st Cw
51 15-40  caligypsids U BK 10yR8/6 10yR6/6 VGSL m sh st Cw
o] loamy
(Old high 4080 Sy eletal mixed BK 10R8B 10yR6B VGSL  m sh st -
terraces) 0-35 Typic ABK 10yR7/6 10yR56 VGS s.g lo st Cs
32 35-60 Calcigypsds GU  BKY; 10yR78 10yR6/6 VGS s.g lo. st Cw
60-90 sandy skeletal BKY, 10yR6/6 10yR7/8 VGS m lo. st -
0-25 Typic ABK 10yR7/6 10yR5/8 VGS m lo. st Cs
o1 36 25-60 Calcigypsds GU BKY 10yR7/8 10yR6/6 VGLS m sh st Cw
(old low 60-120 sandy skeletal BK 10yR6/B8 10yR6B VGS m sh st
terraces) 0-20 Typic ABK 10yR7/6 10yR5/8 VGS s.g lo. st Cs
14 20-50 Haplocalcids AF BK; 10yR7/8 10yR7/8 VGS s.g lo. st c.wW
50-120 sandy skeletal BK, 10yR6/8 10yR58 VGS s.g lo. st
0-25 Typic ABK 10yR8/3 10yR56 GLS m So st cwW
v 28  25-70 Calcigypsds AF BK 10yR6/8 10yRGB GS m So st cwW
(young high 70-120 sandy skeletal BK 10yR6/6 10yRG6  VGS m So st
terrace) 0-25 Typic ABK 10YR7/6 10YR6/6 GSL m sh st cw
12 25-80 Haplocalcids, GU BK 10Yr86 10YR7/6 VGSL m sh st cwW
80-120 loamy Skeletal BK 10yR7/6 10YRS56 GSL m sh st
0-30 Gypsic ABK 10yR6/8 10yR5/4 GSL m sh st Cs
Y1 16  30-80 Haplosalids AF  BKY,; 10yR6/6 10yR56 GS m sh st Cw
(young low 80-150 sandysk_eletal BKY, 10yR6/4 10yR5/4 VGS m sh st
terrace) 0-15 Typic AKY 10YR6/6 10YR56 SGLS m sh ms c.wW
1  15-70 Haplogypsids, AF  BKY; 10Yr8/6 10YR88 GLS m sh ms cwW
70-130 sandy skeletal BKY, 10yR7/6 10yR7/8 SGS s.g S0 ms
0-20 Typic C, 10yR66 10yR56 VGS m lo. st cs
30 20-80 Torriorthents, AF C, 10yR6/8 10yR58 VGS m sh st c.wW
F 80-150 sandy mixed C; 10yR56 10yR46 VGS m sh st
(Fan an outwash 0-30 Typic C, 10yR86 10yR76 GS m sh st Cs
plain) 29 30-70 Torriorthents AF C, 10yR7/6 10yR66 VGS m sh st Cw
70-14p Sy skeletal C; 1HR8B IOR78 GS  m sh st -
mixed 8
0-25 Typic A 10yR7/6 10yR66 GS s.g Lo st Cs
9  25-80 Haplocalcids AF BK 10yR7/8 10yR6B VGS m sh st Cw
w 80-130 sandy skeletal C 10yR6B 10yR58 GS m sh st
(waadi 0-25 Typic ABY 10yR86 10yR7/6 GS s.g lo. st C.S
bottom) 68 25-75 Haplocalcids AF BK 10yR88 10yR7/8 GSL m sh st cW
. coarse loamy
Soil of 75-120 skeletal C 10yR76 10yR66 VGSL m sh st
wadies 0-30 Typic ABK 10YR7/6 10YR78 SGSL _m sh st cw
W1 31  30-75 Haplocalcids, AF BK; 10YR6/6 10YR6/8 SGLS m sh st cwW
(wadi 75-150 sandy mixed BK, 10YR5/6 10yR58 SGLS m sh st
plain) 0-25 Typic C, 10YR8/6 10YR8B SGS s.g lo. st c.wW
37  25-80 Torriorthents, AF C, 10YR7/6 10yR7/8 SCLS sg lo. st c.wW
80.130 sandy mixed C; 10YRS56 10yR56 SCGLS  sg lo. st cWwW

AF: Almost flat  U: undulating GU: gently undulating V: Very

G:Gravely S:Sand L:Loam m:massive s.g:single grain sh: slightly hard lo:

RESULTS AND DISCUSSION

Physiographic unit genesis:

Greek"physis" = nature and "graphein”= to draw. It
is description of physical earth surface feature, including
the processes responsible for parent material development
Goosen (1967) stated that, physiographic approach can
provide a good basis for explaining geomorphology
through aerospace in age interpretation. The physiographic
units as reflected in the spectral signature of the land sat
data are shown in fig (3). The physiographic genesis was
performed to find a collective and quick land attributed
illustration for a vast area, using a harmony of knowledge

loose so: soft st: slightly ms:moderate

(parent rock, parent material of the paleo and recent
drainage patterns as mediators between the high and low
lands). This approach successfully helps as detection,
which was in true confirmed by the representative ground
truth observation.

Physiographic-soil legend has been set up as shown
in Table (2) associated with the morphological description
of the representative soil profiles. Soil taxa after soil
physical and chemical analysis are presented in Tables (3
and 4), respectively. The physiographic features and
genesis are characterized as follows:
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1-Rubble Terraces:

The rubble terraces are mostly characterizing the
study area. These are remnants of the piedmont alluvial
plains (P), built up by gravelly, sandy or coarser detritus
brought down from the slopes of the higher land. The
surface of all the rubble terrace soils shows a gravel desert
pavement. Subsequent up lifts of the land in relation to
level of the sea has resulted in a number of terrace levels.
Which are distinguished according to the age elevations
and the degree of parent material development as follows;
1-Rubble Terraces (RT): ( Stony pediment soils sloping)

Small portions of the survey area are occupied by
the remnant of ancient "rubble terraces” at the immediate

Table 2. Some Physical analysis of the studied Soil profiles.

edge of the Cretaceous and lower Eocene upland. This unit
is covering an area of about 2676.62 Feddans (3.83% of
the total studied area). The sloping stony soils of the
pediment slopes are isolated flat-topped hills about 20 high
and strongly affected by erosion, resulted in gullied surface
of concave convex complex slopes rolling to the
topography. Soils of this unit represented by profile No.
(52), are shallow deep (35cm), very gravelly moderately
textured, moderately saline non alkaline. These soils are
more developed, being with calcic horizon (BK), there for
classified as Lithic Haplocalcids loamy skeletal, mixed,
hyperthermic, shallow.

Modified CaSO,

i i i . Gravel i Silt  Cla CaCO; O.M.

% % % class % % %

P (Pediment) 50 0-10 ABK 40 29.81  39.99 109 193 VGSL 1.04 175 0.07
10-25 BK 50 3114 43.66 8.1 17.1 VGSL 1.99 15.9 0.06

0-15 ABY 35 30.4 36.3 169 1646 VGSL 7.66 22.1 0.02

51 15-40 BK 40 28.1 40.1 14.7 17.1 VGSL 1.96 19.7 0.01

O (Old high 40-80 BK 40 25.6 41 15.3 18.1 VGSL 1.77 20.1 0.01
terrace) 0-35 ABK 50 38.4 51.3 3.8 6.5 VGS 1.09 15.6 0.07
32 35-60 BKY; 55 55.4 371 3.2 43 VGS 10.84 16 0.01

60-90 BKY, 50 56.2 36.1 2.9 4.8 VGS 11.64 20 0.01
0-25 ABK 45 33.6 535 6.6 6.3 VGS 2.68 145 0.04

36 25-60 BKY 50 40.2 411 11.5 7.2 VGLS 6.16 15.3 0.02

01 (old low 60-120 BK 40 419 48.7 3.2 6.2 VGS 2.28 85 0.01
terrace) 0-20 ABK 50 40.1 50.5 4.2 52 VGS 1.9 17 0.08
14 20-50 BK; 50 40.8 51.2 4.3 37 VGS 2.26 20 0.02

50-120 BK, 55 32.3 59.8 4.7 3.2 VGS 2.08 18.2 0.01

0-25 ABK 35 34.3 50.2 43 11.2 GLS 2.02 185 0.07

28 25-70 BKY 30 39.2 48.6 7.1 51 GS 7.78 17.8 0.06

Y (youn high 70-120 BK 45 339 58.2 3.2 47 VGS 2.78 15.5 0.03
terrace) 0-25 ABK 20 45.3 25.6 15.1 14 GSL 25 16 0.02
12 25-80 BK 40 314 35.1 153 182 VGSL 2.3 30 0.01

80-120 BK 25 325 35.2 187 136 GSL 4.1 20 0.01

0-30 ABK 25 33.2 354 16.2 15.2 GSL 10.4 21.6 0.03

16 30-80 BKY; 30 40.3 50.1 4.4 5.2 GS 11 34 0.02

Y1(young low 80-150 BKY, 45 345 55.7 55 43 VGS 12.14 22 0.02
terrace) 0-15 AKY 10 22.2 394 10.3 8.1 S:GLS 10.2 2.3 0.02
1 15.7 BKY1 35 40.1 385 13.2 8.2 GLS 8.7 21 0.03

70.13 BKY2 15 48.4 42.7 3.6 5.3 S:GS 54 1.8 0.02

0-20 C; 40 28.8 61.3 47 5.2 VGS 2.18 7.8 0.02

30 20-80 C, 50 34.2 574 4.2 5.2 VGS 3.83 85 0.02

F (Fan an outwash 80-150 Cs 55 36.1 57.3 2.2 44 VGS 3 9.2 0.01
plain) 0-30 C, 25 36.9 514 6.4 53 GS 1.26 2.6 0.02
29 30-70 C, 40 37.2 52.4 43 6.1 VGS 1.63 4.8 0.02

70-140 C; 30 31.3 57.2 52 6.3 GS 1.43 35 0.01

0-25 A 30 34.4 56.1 4.1 5.4 GS 1.04 9.6 0.2

W 9 25-80 BK 45 40.6 52.3 34 3.7 VGS 2.37 15 0.1

(wadi 80-130 C 35 29.3 61.8 5.7 3.2 GS 0.19 11.58 0.08

bottom) 0-25 ABY 25 35.7 55.4 5.1 3.8 GS 6.39 11.2 0.1

68 25-75 BK 35 28.8 41.3 156 143 GSL 3.84 16.8 0.08

Soil of 75-120 C 40 31.2 30.9 198 181 VGSL 55 75 0.02
wadies 0-30 ABK 10 38.3 36.7 113 137 SGSL 11 20 0.09
W1 31 30.75 BK; 15 37.3 52.1 2.1 85 SGLS 1.3 16.4 0.08

(wadi 75-150 BK, 15 41.2 40.4 8.7 9.7 S,GLS 2.1 18.1 0.06

plain) 0-25 C, 15 38.3 52.3 41 53 S,GS 11 8 0.1

37 25-80 C, 25 36.2 54.4 3.3 6.1 S,GLS 0.3 9 0.09

80-130 C; 20 38.3 43.3 10.7 7.7 SGLS 15 10 0.08

BK: Calcic horizon
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Table 3. Some Chemical analysis of the studied Soil profiles.

. . . Anions Cations CEC
Eﬁi)glographlc Pﬁ);'le EZgr%t)h Horizon pH dlszrg-l HCO; CI SO, Ca™  Mg~™ Na K'™  Cmol EOZP
' Meg/L Meg/L kg™
P 52 0-10 ABK 797 505 22 22 27.25 17.78 142 29.01 321 151 8.5
(Pediment) 10-25 BK 795 5.6 2 31 24.45 16.67 147 35.71 3.6 13.1 7.2
0-15 ABY 787 6.07 24 38 20.59 25.55 217 2678 6.49 12.2 6.3
o 51  15-40 BK 782 727 34 40 29.38 20.84 8.25 37.2 6.49 131 7.1
(old high 40-80 BK 782 772 18 45 31.88 22.78 549 4464 577 14.1 8.1
terrecs? 0-35 ABK 76 4 1 18 23.6 20.7 8.2 121 16 2.1 7.1
32 360 BKY; 77 18 1 5.6 12.2 7.8 24 7.8 0.8 18 6.5
60-90 BKY, 78 13 15 4 8 5.5 1.1 6.2 0.7 19 7.1
0-25 ABK 78 39 15 36.2 37 22.1 2.6 155 12 2.2 7.8
36 2560 BKY 78 75 2 17.1 61.4 38.9 9.6 304 16 2.1 9.1
01 60-120 BK 78 59 15 21 39.5 28.9 6.9 24.7 15 3.0 8.2
(old low terrecs) 0-20 ABK 74 95 25 5945 397 4645 139 37.3 4 23 73
14 2050 BK, 73 73 2 5285 218 39.35 141 195 3.7 18 6.3
50-120 BK, 74 8.2 2 6694 238 49.04 19.7 20.2 3.8 17 8.1
0-25 ABK 78 52 2 18.1 35 25.6 4.4 233 18 6.2 6.5
v 28  25-70 BK YA 85 2 36.2 51.1 37.8 8.5 40.2 2.8 2.1 9.1
(young high 70-120 BK YA 76 15 343 435 29.3 1.7 39.5 2.8 3.1 6.2
tg’rracgs) g 025 ABK 75 36 2 183 186 91 48 201 27 132 83
12 25-80 BK 74 74 21 301 30.1 40.1 8.3 323 3 15.2 9.1
80-120 BK 75 101 19 554 55.4 40.8 12 55.3 2.1 16.8 11.2
0-30 ABK 74 149 25 817 79.7 63.1 17.3 775 6 14.2 8.3
16 3080 BKY; 73 312 3 56.09 22 3803 1832 214 6.4 43 6.3
Y1 80-150 BKY, 73 301 35 1524 2042 82.8 49.3 22 8 6.2 4.3
gyoung low 015 AKY 72 79 21 3041 573 282 173 467 31 78 12
BITaces) 1 1570 BKYL 73 78 23 401 328 269 164 301 21 61 75
70-130 BKY2 75 34 18 154 13.48 11.2 2.1 15.8 1 43 6.3
0-20 C, 79 58 2 26.7 32.7 313 6.4 22 14 5.6 7.1
F 30 20-80 C, 78 58 15 267 325 30 5.6 23 14 6.3 6.2
(Fan and 80-150 G, 79 76 2 36.2 40.8 41.9 7.3 28 15 5.2 6.8
outwash plain) 0-30 C, 78 34 15 95 24.7 129 16 19.2 2 6.1 75
29 30-70 C, 77 43 15 21 22.2 16.7 8.2 18.6 12 5.3 6.8
70-140 G, 8 2.7 2 114 16.3 10.8 3 14.9 1 6.4 6.5
Table 3. Some Chemical analysis of studied Soil profiles
. . . Anions Cations CEC
Physiographic Profile  Depth - EC - - = +F = 2 + ESP
uni){s grap No. (Cﬁl) Horizon  pH dsmt HCOgNI CI sO, Ca Mg™ Na" K Cm_clJI %
eg/L Meqg/L kg
0-25 A 75 244 15 16 697 325 258 18 064 6.6 7.1
W 9 25-80 BK 749 9.77 15 38 58.98 3944 3092 27 112 59 6.5
(wadi 80-130 C 7.65 6.48 2 21 4212 2612 1928 186 112 48 7.4
ottom) 0-25 ABY 7.71 2 2 17 249 15 1 416 133 6.5 7.3
p 68 25-75 BK 817 09 3 5 136 5 033 342 061 163 9.1
Soil of 75-120 C 8.28 0.7 3 4 072 444 036 267 025 174 98
wadies 0-30 ABK 785 1.3 2.9 49 6.1 5.6 18 48 08 182 83
W1 31 30-75 BK; 7.9 1 3 5 34 6.1 14 31 06 143 76
(wadi 75-150 BK, 79 12 3 5 4.1 5.9 15 41 04 138 6.8
plain) 0-25 C, 77 09 1.3 29 58 2.7 1 52 09 6.3 8.3
37 25-80 C, 7.8 1 0.8 27 49 3.9 11 49 06 131 76
80.13 Cs 75 13 2 31 65 4.6 09 58 05 128 6.1
Table 4. Rating of limitations and suitability of the studied area.
Soail physical conditions(s) Salinity ~ Suitability Suitability Suitability
Physiographic Profile Topography Wetness Index sub classes
unit No. ® (w)  Texture Depth CaCO; Gypsum ajalinity  (c) Class "¢ Units
St S2 S3 S (n) cs ps &5 PS o ps
p 52 80 100 50 55 100 100 90 1980 275 N S; Ni$iS, S35¢5
o) 51 85 100 45 75 100 100 85 2438 337 S3 Sz S3$S S35:50
32 95 100 40 75 100 100 100 285 30 N S; N;$iS, S35¢5,
o 36 95 100 30 90 100 100 90 2309 270 S3 S3 Nis; Ss5¢
1 14 95 100 35 95 100 100 85 268 3325 S;3 S3 Ni5i S5
v 28 95 100 35 90 100 100 95 284 345 S; S3  NiS; S35qq
12 100 100 65 90 95 100 85 4724 55. S3 S35 SSin SiSt
v 16 100 100 45 100 95 90 80 3070 3548 S; S; S S5s
1 1 100 100 50 100 95 100 90 40.75 475 S3  S3 SsSiy S5
= 30 100 100 30 100 95 100 90 2565 285 S; S3  Sssir S5
29 95 100 40 100 95 100 95 361 380 S3 S3 S35 S5
W 9 100 100 35 100 100 100 90 315 3B S3 S3 S5 S5
68 100 100 65 90 95 100 100 528 556 S, S, S5 S5
W1 31 100 100 55 100 100 100 100 55 5 S, S, S S5
37 100 100 50 100 95 100 100 475 475 S; S;  Ss, SiS;

S1: Highly suitable

Si: Highly suitable  S,: Moderately suitable

S3: Marginally suitable N: Not suitable
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2- Old terraces soils:

The sediments of these terraces were deposited by
the fluvial periods. Issawi and McCauley (1992) attributed
the origin of these sediments to both the Red Sea mountain
since the begin to rise in the early Oligocene and through
the Oligocene river sediments. The soils of these unit
associations are pure rubble terrace soils, forming tongues
or islands in the landscape at low elevation compared with
the rule terraces (stony pediments soils solving) and accrue
below them, two types of these old terraces were identified
according to the landscape genesis and parent material
developments as follows:

1- High Old terraces of undulating developed sediments

(0):

These terraces are like the rubble terraces but it
exposed to the regional erosion processes as a result of
other later fluvial area and becoming strongly denuded.
These terraces are standing now as old terraces undulating
(high), relatively elevated with more developed parent
material, having more fragments as a result of the out wash
process compared with their outskirts and covered an area
of about 10111.23 Feddans (14.47% of the total studied
area). Soils of this unit represented by two profiles, profile
No. (51), are moderating deep (80m), very gravelly
moderating coarse textured, moderately saline non
alkaline, having calcic (BK) and gypsic horizons (BY),
classified as Typic Calcigypsids loamy skeletal, mixed
hyperthermic moderately deep.

While profile No. (32) is moderately deep (90cm),
very gravelly coarse textured, non to moderately saline non
alkaline, having calcic  horizon(BK),and  gypsic
horizons(BY) therefor classified as Typic Calcigypsids
Sandy skeletal, mixed , hyperthermic, moderately deep.

2- Low OlId terraces of gently undulating relatively
developed sediment (O1):

This unit is covering about 8411.33 Feddans
(12.039% of the studied area). The sediment of these
terraces were derived from the oldest terraces of undulating
relatively developed sediment (high) and transported by
water during rather periods in relatively recent areas.
According to the geological map of Egyptian General
Petroleum Corporation (1987).These sediment are mostly
located within the Oligocene to Pleistocene eras. The
surface level of these terraces is a resultant of the erosion
processes which deepened the former higher surfaces that
preceded the present level of the terraces. This erosion
action also sorted finer parent material during the
dissection in the higher and shifting the loads to the lower
one, having rilled and gravelly surfaces of gently
undulating pattern. Relief, low elevation compared with the
old terrace soils (high) markedly incised gullies, this
indicated as the severely eroded phase of the old terraces
(high). This unit represented by two profiles, profile No.
(36), deep (120cm) moderately saline non alkaline, very
gravelly coarse textured , having calcic horizon (BK), and
gypsic horizons (BY) therefore classified as Typic
Calcigypsids, sandy skeletal mixed hyperthermic, deep.
While profile No. (14), deep (120cm) moderately saline
non alkaline, very gravelly coarse texture having calcic
horizon (BK), therefore classified as Typic Haplocalcids,
sandy skeletal mixed hyperthermic, deep.

3-Young terraces:

These units are mostly deposited in the western part
of the study area. They are relatively low, gently
undulating, having parent materials of less fragments
compared with those of the old terrace soils. The sediments
of these units were deposited by the old streams of the
fluvial periods that derived the parent materials by
reworking the formerly deposited sediments on the
adjacent higher location. This unit can be divided into two
types as follow:

1- High Young terraces (Y):

This unit is covering about 9793.06 Feddans
(14.01% of the studied area). The erosion action on these
sediments resulted in gullied gravelly surfaces of gently
undulating topography. The land scape mode of recent
parent material caused locally a somewhat parent material
development. This unit represented by two profiles, (28)
deep (120cm) very gravelly coarse textured, moderately
saline non alkaline, having calcic and gypsic horizon,
therefore it's classified Typic Calcigypsids, sandy skeletal,
mixed hyperthermic deep .While profile No.(12) deep (120
cm) very gravelly moderately textured, saline alkaline,
having calcic horizon (BK) there for classified as Typic
Haplocalcids, loamy skeletal mixed hyperthermic deep.

2- Low Young terraces (Y1):

This unit are like the young high terrace soil in their
orgin but it's deposits have not yet been incised by gullies
and the relief is practically level, having more fragments as
a result of the out wash process with less developed parent
material compared to that of the young high terraces and
covering about 9758.31 Feddans (13.96% of the total
studied area). The soils are represented by two profiles,
No.(16) very deep (150 cm) very gravelly coarse textured,
highly saline, alkaline having calcic (BK) and gypsic
horizons (BY) therefor classified as Gypsic Haplosalids,
sandy, skeletal, mixed, hyperthermic, very deep. While
profile No. (1) Deep (130 cm) very gravelly coarse texture
moderately saline non alkaline, and have Gypsic diagnostic
horizon there classified Typic Haplogypsids, sandy
skeletal, mixed hyperthermic, deep.
2-Fans and out wash plains (F):

This unit covering about 3086.02 Feddans (4.42%
of the studied area). These units are accumulation of debris
at the foot of the escarpments, brought down from the
desert plateau by steep tributary streams descending
through, so that the detrital material spreads out in the
shape of a fan. The outwash deposits, usually gravelly and
sandy fragments occupy an important area between the
rubble terrace remnant, where the sand are washed down
and deposited at the base of the fan and wash plain fans
and outwash plains (gravelly, stony) represented by profile
(30) are very deep (150cm), moderately saline non
alkaline, very gravelly coarse textured, the soils were
classified as Typic Torriorthents, sandy, mixed,
hyperthermic, very deep. Locally the gravel content is so
much less that a differentiation of the sand soils of the out
wash plains was described as (fan and out wash
plain(sandy), represented by profile(29), are deep, (140
cm)non saline, non-alkaline, sandy texture, classified as
Typic Torriorthents, sandy-skeletal, mixed, hyperthermic,
deep.
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3- Soils of the Wadis:

Wadis and their tributaries indicate the most recent
floor in the studies area. Their surface lies at the lowest
level as compared with the other surrounding land forms
wadi bottom (W) of Wadi Qifi and Zeidun and covering
about 9037.79 Feddans (12.93% of the total studied area).
The parent materials of these wadies were transported
deposited from by water which formed an infilled drainage
network with alluvial deposits. The presence of numerous
gullies and there a more irregular relief are the main
characteristics by which these soils have been
distinguished from the sandy gravelly outwash plain soils.
These soils were represented by soil profiles (9) and (68)
are deep (130cm, 120cm), very gravelly coarse textured,
non to moderately saline, non alkalin, both the two profiles
having a calcic horizon, while the profile No. (68) having a
gypsic horizon, there for , they are classified as Typic
Haplocalcids, sandy skeletal, mixed hyperthermic, deep
and Typic Calcgypsids , coarse loamy skeletal, mixed
hyperthermic, deep respectively. The areas where Wadi
plain (W1) soils are the wide plain o wadi Zeidun, east of
the Lakeita wells, which come from the Eocene loam stone
plateau, are characterized by fine dendritic patterns with
narrow drainage lines, but those running from Nubian sand
stone plateau have coarse dendritic patterns with wide
drainage line (Wadi Qift). It is covering about 10517.82
Feddans (15.05% of the total studied area). These soils are
almost flat and represented by profiles No.31 and 37, are
deep (130 cm , 150 cm), slightly gravelly coarse texture,
non-saline, non-alkaline, soils of profile 31 have calcic
horizon and classified Typic Haplocalcids, sandy , mixed,
while the soils of profile 37 are no having diagnostic
horizon therefor classified as Typic Torriorthents, sandy,
mixed hyperthermic, very deep.

4- Miscellaneous land typed rock land(R):

Although these physiographic units have no
potentiality for agriculture, they are considered the origin
of different parent materials that were derived from them

and transported to the low land and still reflecting the
geogenitic characteristics of these parents' rocks. It is
covering about 5000.41 Feddans (7.15% of the total
studied area).

On the other hand, the study of dissection and
orientation of the drainage system on these rock structures
can be used as clues for extra understanding of their
potentialities, relating to the runoff, either as a risk of
flooding hazard or/as a source of water supplies. This unit
includes the dissected mountains of sedimentary structure.
2- Land suitability classification:

In this study the physiographic units has been used
as a base for presenting land suitability unit. The approach
proposed by Says and Verheye (1978), was selected for
land suitability evaluation, since it is valid or irrigation
purposes in Egypt. By this approach, the classification was
processed according to the FAO (1976) at the level of land
unit. The different suitability units of the studied area are
presented in Table (4) and Figures (4), (5) the area are
characterized as follows:

1- Current land suitability:
S,5::

This unit represents a part of soils of wadi bottom
and the young high terraces also the soils of wadi plain,
which are moderately suitable (S,) , suitability index of
52.8 to 55. The subclass S,S; has moderate intensity of
calcium carbonate. Table (5) and Figure (4) showed the
distribution of the current capability classes of the studied
area.

Ss5-1

This unit represents a part of both soils of young
low terraces, and wadi bottom, also the soils of fan and
outwash plain. These soils are marginally suitable (Ss),
with the suitability index valued ranged from 25.65 to
40.75. It subclass Sss; has a severe intensity of texture
limitation. It has a slight intensity of calcium carbonate,
salinity, and alkalinity.

e _ > e -
rremt l_anq Suitabilit:{/ of the St-;..,ldied Area.

I |

B s

TEISE e
| N.s2.s3
_i'cﬁ'l‘ﬂy“é{qg Sarem= |

Me te re=

=3.S500 S =250 7.000

N —<cock 'ou( rops

. }

Figun;e 4. Current Land sui-tébilify of the studied area

S38-n

This unit represents a part of soils of young low
terraces. It is marginally suitable (S;) with the suitability
index 30.7. It subclass Sss;-nis defined by moderate

intensity of texture limitation and moderate intensity of
salinity and alkalinity limitation. It has a slight intensity of
calcium carbonate and gypsum limitations.
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S381%;.

This unit represents a part of soils of old high
terraces. It is marginally suitable (S;) with a suitability
index of 35.22. It subclass SsS;S, has a moderate intensity
of texture and depth limitation. It has a slight intensity of
topography limitation.

N;8:8,.

This unit represents soils of rubble terraces stony
pediment and a part of old high terraces. Soils are currently
not suitable (N,) with a suitability index of 17.28 to 19.00
which Indicates moderate to slight sever intensity of
texture and soil depth limitation. This unit is distinguished
by slight to moderate intensity of slope, salinity and
alkalinity limitations.

N; $;-2

This unit represents soils of old low terraces and
part of young high terraces soils wadi plain. The soils are
currently not suitable (N;) with suitability index values
ranged from 24.22 to 24.3%. The subclasses N; s; have a
moderate intensity of texture limitation. It has a slight
intensity of calcium carbonate, and salinity & alkalinity
limitations.

Table 5. Current and Potential Suitability classes of the
studied area

Current areain Potential areain
Suitability Suitability

classes Feddan % Classes Feddan %
S1 0 0 S1 21851.30 31.26
S2,51 21851.30 31.26 S2,51 13749.06 19.67
S3,51 21933.10 31.38 S2,52 8184.04 11.71
N,s1 14231.88 20.36  S3,51,n 2699.39 3.86
N,s1,n 2699.39 386  S3,s1,s2 14231.88 20.36
N,s2,s1 2676.62 3.83 S3,52 2676.62 3.83
Rock out Rock out

Crops 500041 7.15 Crops 500041 7.15
Cultivated Cultivated

areas 1501.73 2.15 areas 1501.73 2.15
Total area 69894.42 100.00 Total area 69894.42 100.00

2- Potential land suitability:

A Potential suitability term refers to the suitability
of units, for a defined use, in their conditions at some
future data, after specified major improvements have been
completed where necessary ( FAO,1976). Table (5) and
Figure (5) showed the distribution of the potential
capability classes of the studied area.
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Figure 5. the distribution of potential capability classes of the studied area

Further land improvements are required to reduce
the severity of limitations exiting in the area under
consideration. Examples are, leveling of undulating surface
of high and low terraces, leaching of salinity and
reclamation of alkalinity exiting in the soils, application of
chemical and organic fertilizers, green manures and soil
conditioners to increase soil fertility and to improve the
physical and chemical soil properties application systems
(drip and sprinkler) to save irrigation water to prevent the
formation or the rise of ground water table. Potentially
suitability was identified after required land improvements
as follow:

SiS8i:

This unit represents a part of both low young

terraces and wadi bottom soils, also the soils of wadi plan,

with a suitability index of 75 to 80. It subclass S;s;has a
slight sever intensity of texture limitation.
S)$1

This unit represents an art of soils of young low
terraces and wadi plain, also the soils of fan and out wash
plain the suitability of index 51 to 55. It subclass S,s; has a
moderate to slight sever intensity of texture limitation.
S35

This unit represents soils of old low terraces and a
part of young terraces (high & low), with suitability index
of 30 to 28.47 which indicates moderate to slight sever
intensity of texture limitation.
S3515;:

This unit represents soils of stony pediment and the
high old terraces with a suitability index valued ranged
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from (30 to 44.62). It subclass S3s:S, moderate to severe
intensity of texture and depth limitation.
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