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HE COASTAL belt in north Sinai is considered as one of the

most important promising area for agriculture. The study area is
located between longitudes 32° 15' and 34° 15' east and latitudes 30°
45' and 31° 15' north. The study aims at the physiographic units
delineation and the evaluation of the study area for irrigated
agriculture. Evaluation will be aided by geographic data integration
and analysis by the modern techniques of remote sensing and
geographic information systems (GIS).

The physiographic units resulted from the geographic data
(geologic, topographic and satellite image, ETM acquired in 2008)
are: (1) Fluvial Aeolian plains, (2) Sand Dunes, (3) Aeolian plains, (4)
Wadi plain, (5) Sabkhas, (6) Sandy Beaches and (7) High Lands.
These units were verified by in situ data capture and laboratory
analysis. Twenty five soil profiles were excavated, morphologically
examined, classified and sampled to represent the soil types prevailed
in the former units.

The soil properties (wetness, texture, depth, CaCO,, gypsum and
salinity and alkalinity) were quantified and evaluated for irrigated
agriculture. Suitability classes map (S1, S2, S3 and NS) were
produced.

The land suitability classes of the study physiographic units are as
follows:

¢ Soils of fluvial Aeolian plains are of class S2 with minor areas of
S1.

¢ Soils of sand dunes are dominated by class S2 with inclusions of
S3and N classes.

¢ Both of Aeolian plains and wadi plains are dominated by S3 with
less abundant by S2.

¢ Soils of the sabkhas are dominated by S3 and N classes.

e The high land soils are of N suitability class and those of sandy
beaches exert S2 class.

Recently, the management of desert soils in Egypt is receiving a special attention.
The government of Egypt has paid a great attention to Sinai by supplying the
Nile water to limited areas in the northern sector for the purposes of agriculture
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development. Sinai Peninsula is one of the promising regions in connection with
the hopeful agricultural development in Egypt. EI-Shiekh Gaber canal (The part
of El-Salam Canal in eastern region of Suez Canal) is one of the main irrigation
projects in Sinai. The majority of Sinai still has limited water resources. North
Sinai requires more effort in harmonizing the use of its water and land resources
through a controlled system, rather than an illegal harmful cultivation and uses.

Sinai Peninsula covers an area of 61000 km? extending between longitudes
32°21 and 34° 53 E and latitudes 27° 44” and 31° 19" N in a triangular shape. It
is bounded in the north by the Mediterranean Sea. The Gulf of Suez and Suez
Canal are bounding the peninsula to the west and the Gulf of Agaba and Egypt-
Palestine border to the east.

Geology of the studied area
Studies carried out by Said (1962) and El-Shazly et al. (1975) revealed that:

The Mesozoic Formations

They are widely distributed through the southern part of north Sinai and are
primarily formed of a series of clastic sediments of cretaceous. They include
Jurassic and cretaceous Formation. The Jurassic include formation which is
constituted of limestone with marl intercalations sand limestone in the upper part.
The Cretaceous include Maghara and Hallal Formations. The Maghara Formation
represents the early Cretaceous sandstone indicating important Kaoline deposits,
while the Hallal Formation is formed of alternate beds of dolomite, limestone,
marl and clay. These are commonly rich in fossils.

Tertiary formation

These formations are represented by Pliocene Formations which occupy north
part Sinai Peninsula and generally composed of shale intercalated with marl and
fossiliferous limestone (Bier EI-Abd Formation).

Quaternary Formation

These Formations are represented by surface deposits of Pleistocene and
Holocene Formations which cover a large part n of the area especially north of
Gabal Maghara. They comprise continental and epicontinental deposits ranging
from unconsolidated sand and silt to limestone, claystone and sandstone.

This study aims at defining the physiographic units of North Sinai coastal belt
soils and evaluating their soils for irrigated agriculture. Such belt contains the
most promising areas for sustainable agriculture.

Material and Methods

The study area is located between longitudes 32° 15' and 34°15' east and
latitudes 30° 45' and 31° 15' north (Fig. 1). The mean minimum and maximum
annual temperature in the study area are 11.4°C and 31.5°C, respectively
(Egyptian Meteorological Authority, 1996). This indicates hyperthermic
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temperature regime (American Soil Taxonomy, USDA, 2006). The total
precipitation registers 100.7 mm /year, indicating torric moisture regime.

North Sinai Coastal Belt
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Fig.1. Location map of the study area.

The spatial data used are four ETM images (Path 175 & 176 and Row 38 &
39, acquisition date 2008, Fig. 2) and topographic map (1:100,000 scale, with
Geographic WGS projection, Fig. 3).
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Fig. 2. Multispectral ETM images covering the study area.
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Fig. 3. The topographic Maps (1:100000) Covering the study area.

The GIS operations can be summarized as follows:

1. Extracting the spots height and contour lines from the topographic maps to
create the corresponding vector layers by on screen digitizing aided by in
Arc GIS-9.

2. The contour lines and the spot height were analyzed in Arc GIS-9. The TIN
structure was produced and the profile graph (Fig. 4). Moreover, the Digital
Elevation Model (DEM) is created (Fig. 5).
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TIN Map of North Sinai and profile graph
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Fig.4. TIN map and profile graph for two transects in the study area.
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Fig.5. The digital elevation model (DEM) of the study area.

On the light of the DEM and TIN maps and the previous studies of Zink and
valenzula (1990) and Doeko goosen (1967), visual interpretation was carried out
to delineate the physiographic mapping units of the study area.

The field work was carried out to define the soil components of the different
physiographic units. Twenty five soil profiles were allocated by the global
positioning system (GPS) to represent the different physiographic units of the
study area (Fig. 6). Profile pits were dug to 150 cm depth or to impervious layer
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or a permanent water table, morphologically described (FAO, 1999), classified
and sampled for laboratory analysis.

Pysiographic units and profiles location

Dry sabkhas

Wet sabkhas
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Marine sedements

water bodies

Fig.6. The physiographic units of Coastal Belt and profiles location of the study area.

The soil samples were air dried, crushed, sieved through a 2-mm diameter
sieve and subjected to laboratory analyses. Particle size distribution was carried
out according to Bashour and Sayegh (2007). pH was determined in the saturated
soil paste (Bashour and Sayegh, 2007). Total salinity (ECe) and soluble cations
and anions were determined in saturated soil paste extract (Jackson, 1975).
Sulphate was calculated by subtracting total anions from total cations. Organic
matter content was determined according to the modified procedure in Jackson
(1975). Gypsum content was determined by precipitation with acetone (Bashour
and Sayegh, 2007). Total carbonates were determined using Bashour and Sayegh
(2007) method.

Land capability for irrigated agriculture (Sys and Verheye, 1978) is the
commonly used by the FAO System for the arid conditions. Seven land
characteristics are considered in this system (slope, wetness, texture, depth,
CaCOs, gypsum and salinity/ alkalinity rating) to calculate the suitability index
and corresponding suitability class.

Suitability classes are arbitrary defined according the value of the index as
follows:

Suitability class Suitability index (CI)
S; suitable > 75

S, moderate suitable 75-50

Ss marginally suitable 50-25

N not suitable <25
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Results and Discussions

The visual interpretation of DEM (Doeko Goosen, 1967), (supported by the
auxiliary spatial themes, geology, images and previous studies) is carried out to
identify the physiographic mapping units of the study area: Fluvial Aeolian
plains, Sand Dunes, Aeolian plains, Wadi plain, Sabkhas, Sandy Beaches, and
High Lands (Fig.6). Complementary field truth and laboratory analyses were
carried out to produce soil mapping units. For high accuracy merging data help in
identify different units. Also, merging data assists in separate the soils from
basement rocks and sharpening the boundaries between both of urban areas and
arable soils, water logged lands and water bodies.

The current investigation provides information on the dominant soils in the
different physiographic units of the study area.

The soils of the different physiographic units are evaluated for irrigated
agriculture. The land characteristics that are necessary to apply the evaluation
equation will discuss as follows:

The fluvial aeolian plain soils are represented by profiles Nos.10, 17, 21, 22,
23 and 24. The particle size classes majority in the control section is sandy
(Profiles Nos. 17, 21 and 24, Tables 1 and 2) with less dominancy of clay (Profile
No. 23), fine loamy (Profile No. 22) and sandy over fine loamy (Profile No. 10).
The top soil particle class is dominated by sandy.

The soils are considered sodic if the pH > 8.5 and ESP > 15 and considered
non-sodic if pH < 8.5 and ESP < 15. Accordingly, soils of such unit are non
sodic.

The data show that soils majority are non saline with less abundance of
moderately saline (ECe values ranged from 0.35 to 11.75 ds.m™). CaCO, content
varies from 8.8 to 284 g/ kg with general increase depthwise. Gypsum content
shows minute values being in the range of 3.1 to 14.1 g/kg. Organic matter
content is in negligent values, it ranges between 0.1 to 3.8 g/kg.

The sand dune soils are represented by profiles Nos.5, 7, 8, 12 and 15 (Tables
1, 2). The data show that the dominant particle size class is sandy with less
dominance of coarse loamy. The soils are non-sodic as pH values ranged from
7.2. to 8.3 . The data show that majority of the soils are non saline with less
abundance of strongly saline, where EC, values ranged from 0.62 to 31.3 ds.m™.
CaCO; content is very low (ranges from 2.1 to 45 g/ kg). Gypsum content,
however, varies from 2.3 to 69.6 g/kg. Organic matter content is scarce and not
exceeds 1.6 g/kg.

The aeolian plain soils are represented by profiles Nos. 2, 4, 6 and 11. The
dominant textural class is sandy with less dominancy by coarse loamy. These
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soils are non-sodic (pH values range from 6.7 to 7.8). Majority of the soils are
non saline, exceptionally soils of profile No.12 which are moderately saline.
Gypsum and lime contents are very low. Organic matter content is in negligent
values not exceeding 4.5 g/kg.

The Wadi plain soils are represented by profiles Nos. 16, 18, 19 and 20.
These soils show heterogeneous particle size classes in the control section, i.e.,
sandy, loamy over sandy, sandy over clayey and fine loamy (Table 1). Soil
salinity of the control section range between non- and strongly saline. The soils
are non-sodic as pH values, range from 6.8 to 8.1. CaCQ; content ranges between
4.6 and 410.0 g/kg, gypsum content range from 5.1 to 29.1 g/kg. Organic matter
content is in scarce ranges from 0.1 to 9.1 g/kg.

The sandy beaches soils are represented by profile No.25. Table 1 reveals that
these soils have sandy texture class. The soils are non-sodic as pH values ranged
from 7.8 to 8.2. The soils are non saline, and exert scarce lime, gypsum and
organic matter contents.

The high land soils are represented by profile No. 9. The soils are moderate deep
and exert coarse loamy textural class as shown Table 1. The soils non-sodic (pH
values range from 7.2 to 7.5) and non saline as ECe values range from 1.8 to 2.91
ds.m™. CaCOj; and gypsum content are in low values showing an increase depthwise.
Organic matter content is very scarce owing to the scarce precipitation, very poor
vegetation cover and very high organic matter decomposition.

The Sabkha soils are represented by profiles Nos. 1, 3 and 13. These soils
exert varieties in textural classes, i.e., sandy and fine loamy over sandy in the
control section (Tables 1,2). The soils are non-sodic as PH values which range
from 6.6 to 8.27. The control section exert strongly saline soils with less
abundance of moderately saline as ECe values which ranges from 3.11 to 147.5
ds.m™. CaCO; content ranges between 18.0 and 65.0 g/kg (Table 3).

The land suitability of the study area can be summarized (Fig. 7) as follows;

o Soils of fluvial Aeolian plains are of class S2 with minor areas of S1.

e  Soils of sand dunes are dominated by class S2 with inclusions of S3 and N
classes.

e Both of Aeolian plains and wadi plains are dominated by S3 with less
abundant by S2.

e Soils of the sabkhas are dominated by S3 and N classes.

e The high land soils are of N suitability class and those of sandy beaches
exert S2 class.

Acknowledgment: The authors appreciate the assistance of Prof. Dr. K. 1. Khalil
(former head of Soil Survey Dept. and principal investigator of Rs and GIS) with
respect to field work and the advices in data manipulation during the course of
the study.
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TABLE 1. Particle size distribution and some chemical properties of the northern

coastal belt soils of Sinai.

§ Particle size distribution (%6) %
[
L o = i} o © o . .
% E 2 % 5 % g 5 = | & Tg § x: (% -Z g 'Z
£ 2 @ s @ | O %
S & £ =4 &
8 8 L [ ~
0-13 | 657|293 | 95 | 10 |40 sand 42.0 52 | 1.8
10 13-40 | 618|283 |901| 25 |75 sand 61.0 69 | 08
40-85 | 40.1 | 7.0 | 47.1 | 18.0 |35.0| sandy clay loam | 284.0 | 84 | 1.0
85-120 | 25.6 | 19.4 | 45 | 15.0 |40.0 sandy clay 192.0 89 | 11
0-15 425 | 473 | 898 | 6.7 |35 sand 18.0 141 | 38
17 15-50 | 31.8|60.7 | 925 | 25 |5.0 sand 43.0 84 | 1.2
50-120 | 24.7 | 68.6 | 93.3 | 42 | 25 sand 43.0 87 | 25
c 120-150 | 35.1 | 599 | 95 | 4.0 | 1.0 sand 43.0 86 | 0.2
'r_g_ 0-20 | 545|380 |925| 50 |25 sand 63.0 52 | 38
= 21 | 20-40 | 62.7 | 25.3 | 88 75 |46 sand 67.0 104 | 21
5 40-120 | 55.0 | 325 | 875 | 50 |75 sand 330 |104 | 12
§ 0-23 386 | 264 | 65 | 10.0 |25.0| sandy clay loam | 142.0 35 | 27
-§ 29 23-52 | 39.3 | 25.7 | 65 | 12.5 |22.5| sandy clay loam | 188.0 34 | 18
I_—:E 52-85 | 35.2 | 26.8 | 62 | 13.0 [25.0| sandy clay loam | 217.0 | 3.9 | 0.7
85-120 | 41.3 | 31.2 | 725 | 125 |15.0 sandy loam 184.0 6.2 | 05
0-15 | 40.1 | 32.4 | 725 | 125 |15.0| sandy loam 16.0 6.1 | 03
23 15-60 | 39.3 | 25.7 | 65 | 125|225 clay loam 8.80 45 | 00
60-115 | 35.2 | 26.8 | 62 | 13.0 |25.0 clay loam 47.0 31| 07
115-150 | 41.3 | 31.2 | 725 | 125 |15.0 loamy sand 64.0 54 | 04
0-20 | 29.0 585|765 | 25 |10.0] loamy sand 63.0 52 | 0.2
24 | 20-100 | 32.3 | 53.7 | 94 3.0 [11.0 loamy sand 75.0 70 | 01
100-150 | 50.6 | 25.9 | 70.5 | 8.5 |15.0| sandyloam 1000 | 88 | 0.1
0-30 | 67.6 304 | 98 | 15 |05 sand 02.1 52 | 1.0
5 | 3090 |46.0|485|945| 3.0 |25 sand 11.0 34 ] 03
90-150 | 42.0 | 545 | 965 | 1.0 |25 sand 16.0 26 | 1.6
0-25 | 719|241 | 9 | 19 |21 sand 08.3 59 | 0.2
8 | 25-90 |685|26.0|945| 13 |42 sand 15.0 6.9 | 15
90-150 | 58.2 | 36.0 | 942 | 35 |23 sand 06.3 | 103 | 0.3
® 0-20 | 772|168 | 94 | 25 |35 sand 02.1 6.9 | 1.3
é 7 | 20-80 | 746|200 | 946 | 36 |18 sand 13.0 88 | 05
= 80-120 | 77.1 | 19.9 | 97 18 |12 sand 13.0 88 | 1.0
8 12 0-15 542 | 415|957 | 16 |28 sand 25.0 55.0 | 0.5
15-70 | 715|204 | 919 | 36 |45 sand 21.0 16.0 | 1.0
0-25 |73.06|10.62|83.68|10.51|5.81| loamy .sand 245 18 | 0.3
14 | 25-75 |72.20|11.95|84.15| 9.50 |6.35 loamy Sand 16.5 23 | 04
75-150 [69.61|12.01|81.62|13.13|5.25 loamy .sand 39.3 25 | 03
0-20 493 | 282 | 775 | 7.5 |15.0 sandy loam 330 [696 | 04
15| 20-65 | 31.0 | 44.1| 751 | 10.0 [15.0 sandy loam 45.0 240 | 1.0
65-100 | 41.3 | 31.2 | 725 | 125 |15.0 sandy loam 36.0 110 | 03
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E Particle size distribution (%)
S, |2 Depth,
SE |5 S . Textural class | C3C03 | GYP- |O-M.
ES5 | = Coarse | Fine | Total . 9.kg | 9.kg | g.kg
] o cm Silt | Clay
3 sand sand sand
2 0-19 25.8 41.8 67.6 |125| 20.0 sandy loam 250 |60.0 | 3.0
19-40 32,6 424 75 75| 175 sandy loam 16.0 | 58.8 | 4.5
40-80 54.9 15.6 705 [105| 19.0 sandy loam 210 | 37 | 20
80-120 69.3 25.7 95 25 25 sand 040 | 84 | 1.0
0-10 39.0 49.0 88 6.5 5.5 sand 46.0 | 70 | 1.0
c
=] 4 10:30 49.8 46.2 96 2.0 2.0 sand 210 | 51 | 0.6
o
S 30-120 419 53.2 951 | 15 35 sand 19.0 | 141 | 14
E 0-31 41.0 55.5 96.5 | 1.0 25 sand 16.0 | 2.6 | 1.6
6 31-83 535 415 95 15 35 sand 160 | 52 | 16
83-120 48.0 48.5 96.5 | 2.0 15 sand 11.0 | 34 | 03
0-25 60.4 371 975 | 1.0 15 sand 25.0 | 1.7 | 18
11 25-85 67.4 28.6 96 13 2.8 sand 25.0 | 1.7 | 13
85-120 68.5 29.6 98.1 | 1.0 1.0 sand 43.0 | 52 | 1.0
0-28 63.2 29.3 925 | 25 5.0 sand 108.0 | 10.3 | 2.0
16 28-45 70.9 9.1 80 50 | 15.0 sandy loam 146.0 | 86 | 9.1
45-120 62.2 213 835 | 4.6 | 120 loamy sand 184.0 | 10.1 | 7.6
120-150 | 76.6 8.4 85 50 | 10.0 loamy sand 225.0 [ 10.2 | 15
0-13 729 16.7 89.6 | 5.0 5.5 sand 125.0 | 88 | 2.0
% 18 13-48 65.2 20.1 853 | 84 6.3 loamy sand 150.0 | 89 | 1.0
= 48-100 251 7.9 33 |22.0| 45.0 clayey 367.0 | 196 | 1.4
§ 100-120 | 15.0 7.5 225 [25.0| 525 clayey 4100 | 127 | 01
0-10 377 54.9 926 |20 5.5 sand 920 | 68 | 21
10-45 61.3 26.9 88.2 |75 43 sand 920 | 51 |14
19 45-75 55.8 36.7 925 |20 5.5 sand 460 | 88 |11
75-115 51.2 383 89.5 | 5.0 5.5 sand 210 | 7.0 | 0.6
115-150 | 81.1 9.2 90.3 |32 6.5 sand 160 | 7.0 | 0.2
0-15 52.2 20.4 726 [100( 175 sandy loam 130.0 | 7.2 | 0.5
20 15-75 51.2 3.8 55 15.0| 30.0 | sandy clay loam | 301.0 | 26.9 | 1.1
75-100 475 9.5 57 |11.0| 32.0 | sandyclayloam | 301.0 | 29.1 | 0.1
Sandy | 25 0-25 7750 | 9.37 | 86.87 |9.03| 4.10 Sand 250 | 35 | 0.1
beaches 25-75 73.06 | 10.62 | 83.68 |10.51| 5.81 loamy sand 130 23 |03
75-150 | 72.20 | 11.95 | 84.15 [9.50| 6.35 loamy sand 070 | 1.8 | 0.2
Highland 9 0-24 63.9 30.1 94 1.0 5.0 sand 270 | 42 |01
24-40 50.3 20.2 705 |[200]| 95 sandy loam 42.0 [ 21001
40-75 31.0 44.1 751 [10.0| 15.0 sandy loam 221.0 [ 26.2] 0.1
Sabkha | 1 0-25 30.15 | 12.56 | 42.71 |17.25| 40.04 Clay 18.0 | 81.0 |10.6
25-75 51.30 | 521 | 56.51 |9.75| 33.05 | Sandyclayloam | 20.0 | 58.0 | 6.5
75-130 | 65.51 | 19.73 | 85.24 [5.75| 9.02 loamy sand 286 [510]73
3 0-17 65.0 8.9 739 [156]| 105 sandy loam 63.0 [502 |15
17-31 65.0 211 86.1 | 6.4 7.5 sand 65.0 |644 | 1.8
31-51 722 14.0 86.2 | 85 5.4 loamy sand 50.0 [165 | 0.7
51-100 75.6 12.0 876 |35 9.0 loamy sand 540 | 84 | 05
100-120 | 79.0 16.8 958 |17 2.6 sand 540 | 6.7 | 0.8
13 0-8 54.2 415 95.7 |16 2.8 sand 250 [650]1.0
8:30 715 204 919 | 36 4.5 sand 210 | 95 | 0.0
O.M. = Organic matter. ~ Gyp. = Gypsum.
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Soluble ions in the saturated soil paste extract

E (Meq./L)

g’é %2 Depth, oH EC Cations Anions ESP
g: = cm (dS/m) (%)

& Ca++ |Mg++| Na+ | K+ |HCOs| SO, | CI
0-13 7.35 0.44 3.20 2.10 | 3.10 [0.27| 0.25 | 3.00 | 1.15 | 27.3
10 13-40 6.90 1.35 4.30 3.56 | 5.30 [0.34] 1.20 | 11.00 | 1.30 | 29.1
40-85 6.90 11.75 26.30 | 43.70 | 47.80 |0.34| 2.10 |125.00| 13.90 | 27.7
85-120 7.10 10.72 | 41.60 | 35.60 [ 29.50 |0.51| 0.70 | 96.00 | 31.90 | 22.1
0-15 7.80 1.02 2.26 2.15 | 5,50 |0.29] 1.10 | 7.00 | 2.10 | 176
17 15-50 7.70 2.50 12.76 | 7.68 | 4.40 [0.16] 0.50 |22.00 | 2,50 | 11.6
50-120 7.60 1.28 5.10 3.14 | 440 [0.16] 0.60 | 11.00 | 1.20 | 14.8
< 120-150 7.60 247 8.60 5.50 | 10.30 [ 0.3 | 0.90 | 21.00 | 2.80 | 21.3
‘—g_ 0-20 8.20 0.60 2.10 240 | 1.30 [0.2] 0.25 | 3.70 | 2.05 | 10.7
< 21 20-40 7.50 221 7.50 4.25 | 9.80 |0.55| 0.50 | 20.00 | 1.60 | 11.3
5 40-120 7.70 154 7.10 4.74 | 3.20 ]0.36] 1.50 | 10.60 | 3.30 | 13.0
& 0-23 7.70 0.64 0.50 3.10 | 270 [0.2| 050 | 400 | 1.90 | 105
_Tg 2 23-52 7.40 1.20 6.20 410 | 1.60 |0.1] 0.50 | 10.00 | 1.50 | 13.3
5 52-85 7.20 4.28 13.50 | 15.50 | 13.70 |0.16] 1.50 | 38.50 | 2.80 8.0
w 85-120 7.10 6.11 26.70 |30.80 | 3.30 | 0.2| 0.50 | 57.00| 3.60 5.4
0-15 7.60 0.98 4.50 360 | 1.50 [0.2] 0.75 | 3.50 | 550 | 123
23 15-60 7.70 0.64 0.50 3.10 | 270 [0.2| 050 | 400 | 1.90 | 133
60-115 7.40 1.20 6.20 410 | 1.60 |0.1] 0.50 | 10.00 | 1.50 8.0
115-150 7.20 4.28 13.50 | 15.50 | 13.70 |0.16] 1.50 | 38.50 | 2.80 5.4
0-20 7.50 0.79 2.80 3.00 | 250 [0.27] 1.40 | 4.00 | 2.50 5.2
24 20-100 7.65 0.35 2.30 0.70 | 0.26 [0.22] 0.90 | 1.50 | 1.10 7.5
100-150 7.60 0.40 1.80 1.40 | 0.60 |0.17| 0.25 | 2.10 | 1.70 4.1
0-30 7.50 0.62 1.80 230 | 1.20 [0.9| 0.50 | 3.00 | 2.70 | 4.25
5 30-90 7.70 0.74 2.20 1.40 | 3.30 |0.51| 0.30 | 5.00 | 2.10 6.3
90-150 7.50 1.19 3.40 3.40 | 4.60 [0.53] 0.25 | 9.00 | 2.70 7.2
0-25 7.20 242 8.40 820 | 740 [0.9] 0.90 | 450 |18.80| 6.4
8 25-90 7.40 1.35 5.20 3.10 | 470 [05] 1.10 | 400 | 8.40 7.5
90-150 7.40 1.93 8.30 6.70 | 3.90 (04| 1.80 | 8.00 | 9.50 9.5
© 0-20 7.50 1.53 2.10 8.30 | 450 [0.44] 2.50 | 8.00 | 4.80 8.4
é 7 20-80 7.60 0.92 1.10 4.10 | 3.70 |0.3] 1.50 | 550 | 2.20 7.6
- 80-120 7.60 0.70 2.10 220 | 240 [0.3] 050 | 410 | 2.40 6.3
§ 12 0-15 7.20 31.30 | 142.00 [136.60| 60.00 | 1.5 | 0.35 |[320.00| 290.0 | 17.6
15-70 7.40 12.40 37.30 | 32.60 | 36.90 | 0.8 | 0.50 | 82.00 | 46.60 | 16.2
0-25 8.30 0.37 1.70 0.35 | 1.35 |1.95] 1.10 | 0.65 | 1.95 | 17.3
14 25-75 8.19 0.29 1.01 0.53 | 1.15 [1.00{ 1.30 | 0.60 | 1.00 | 12.1
75-150 8.27 0.30 1.00 0.24 | 1.66 [0.90] 1.15 | 0.95 | 0.90 | 20.3
0-20 7.70 1418 | 35.30 | 61.30 [54.70 | 1.1 | 1.50 |137.00| 31.20 | 26.8
15 20-65 7.80 17.14 | 149.00 | 75.10 | 8.60 | 7.3 | 3.20 [120.00|116.00| 17.1
65-100 8.20 10.76 | 37.30 | 32.60 [ 36.90 | 0.8 | 0.50 | 82.00 | 46.60 | 15.5
2 0-19 6.20 27.20 76.30 |142.00{140.00] 2.2 | 3.50 |340.00| 17.00 | 10.8
19-40 6.70 15.34 83.00 | 75.50 | 33.90 | 1.8 | 2.50 |185.00| 6.70 | 15.5
40-80 6.80 12.27 | 4420 | 61.00 [ 31.50 | 1.5| 0.50 |132.00| 5.70 | 11.8
80-120 6.40 3.93 15.10 [13.30|10.90 [ 0.6 | 1.50 | 35.00 | 3.40 | 13.3
.% 4 0-10 7.30 0.79 2.20 258 | 2.70 |0.42] 160 | 450 | 1.80 | 26.2
= 10:30 7.20 1.67 4.50 6.10 | 5.90 [0.25] 2.30 | 11.50 | 2.90 | 30.8
S 30-120 7.38 1.17 3.20 2.50 | 5.90 [0.11] 0.90 | 8.10 | 2.70 | 20.8
§ 6 0-31 7.80 1.10 3.10 2.10 | 5.10 |0.71] 050 | 7.20 | 3.30 | 21.8
< 31-83 7.70 0.74 2.20 1.40 | 3.30 |0.51|] 0.30 | 5.00 | 2.10 | 20.8
83-120 7.50 1.19 3.40 340 | 460 [0.53] 0.25 | 9.00 | 2.70 | 24.2
11 0-25 7.45 0.44 1.80 1.90 | 0.50 ]0.25] 0.75 | 2.20 | 1.45 | 11.2
25-85 7.42 0.50 1.20 1.10 | 1.50 ]0.22| 0.35 | 3.00 | 1.70 | 27.8
85-120 7.33 0.76 2.60 2.00 | 2.70 [0.24] 1.30 | 450 | 1.80 | 35.8
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TABLE 2. Contd.

A.D. ABD EL-LATIF et al.

= Soluble ions in the saturated soil paste extract (Meq./L)
=
% % S Depth, oH EC Cation Anion ES.P
g a cm (dS/m) (%)
& Cat+ | Mg++ | Na+ | K+ |HCOs| so” | cr
0-28 7.80 | 3.62 | 12.70 | 11.20 9.50 4.2 | 0.50 31.00 470 | 9.3
28-45 | 7.80 | 3.70 | 856 | 11.60 | 20.00 | 1.9 | 1.50 32.30 3.20 | 12.6
10 45-120 | 6.70 | 5.77 | 17.60 | 22.10 | 16.10 | 2.1 | 2.00 50.70 5.00 |11.8
120-150| 7.70 | 4.39 | 16.00 | 18.90 7.60 14| 0.50 38.00 540 | 9.3
0-13 7.80 | 0.84 | 3.80 2.28 190 |0.42| 0.90 5.00 250 |12.6
13-48 | 6.90 |12.79 | 53.00 | 41.40 | 5760 [ 0.3 | 0.75 120.00 | 32.70 | 10.1
c 18 48-100 | 6.80 |20.40 [ 80.20 | 98.80 | 76.90 |0.48| 1.50 210.00 | 94.50 | 15.0
g 100-120| 6.80 |29.10 [ 82.90 | 96.70 | 89.20 |0.53| 0.45 227.00 |210.00 |13.1
g 0-10 7.50 | 2.07 | 550 9.30 550 [0.36| 0.50 14.50 5.70 |10.6
10-45 | 7.50 | 1.69 | 5.80 6.70 4.10 02| 120 13.80 190 |144
19 45-75 | 7.60 | 0.75 | 2.60 2.10 2.80 [0.12| 1.50 4.00 210 | 8.7
75-115 | 7.70 | 0.59 1.10 2.40 2.40 01| 075 3.50 1.70 |16.0
115-150| 8.10 | 0.46 | 1.43 1.23 1.80 |0.03| 0.35 2.00 230 111
0-15 6.80 |12.58 | 37.30 | 48.80 | 58.30 | 1.8 | 1.50 150.00 | 12.10 | 15.9
20 15-75 | 6.80 |18.66 | 57.70 | 47.40 | 86.90 [0.51| 2.50 230.00 | 10.60 |11.1
75-100 | 6.40 |16.37 | 54.50 | 29.10 | 80.40 |0.46| 1.50 190.00 | 21.30 | 8.5
Sandy 0-25 7.80 | 0.44 1.60 1.40 1.10 |0.32| 045 2.50 145 | 2.1
beaches| o5 | 25.75 | 810 | 029 | 1.01 | 053 | 1.15 [021| 1.00 | 1.30 | 060 | 4
75-150 | 8.20 | 0.30 1.00 0.24 166 |0.10| 0.90 1.15 0.95 5
High 0-24 7.50 | 1.88 | 9.50 7.20 1.70 0.6 | 250 5.00 11.30 | 8.9
land 9 24-40 | 7.30 | 2.40 | 13.10 5.20 4.10 16| 3.50 6.00 1450 |17.1
40-75 | 7.20 | 2.91 | 15.30 8.10 4.10 16| 4.20 12.00 12.90 | 14.1
0-25 7.24 |131.8 | 165.2 | 1950.0 | 2100.0 [355| 2.2 2000.0 | 22485 | 25
1 25-75 | 7.65 | 87.5 | 180.0 | 2100.0 | 3310.0 |30.0| 3.2 2600.0 | 3016.8 | 35
75-130 | 7.50 | 78.5 | 163.6 |2630.0 | 3500.0 [25.8| 3.3 3200.0 |3203.3| 31
3 0-17 6.50 [133.90( 676.00 | 267.00 | 1260.00 | 73.9| 2.20 | 2000.00 | 408.00 | 25.5
g 17-31 | 6.40 (147.50|821.00 | 107.00 | 1791.00 {51.2| 2.10 | 2150.00 | 502.00 | 17.5
0%3 31-51 | 7.70 | 17.14 | 149.00 | 75.10 8.60 73| 320 120.00 | 116.00 | 13.6
51-100 | 8.20 | 4.75 | 20.50 | 14.50 10.80 | 1.7 | 1.50 36.00 10.00 | 22.7
100-120| 8.20 | 3.11 | 11.00 | 11.40 7.60 11| 0.50 30.00 0.60 |[24.4
r 0-8 6.80 |34.10 | 142.00 | 136.60 | 60.00 | 1.5 | 0.35 320.00 | 290.00 | 17.6
8:30 7.40 |10.76 | 37.30 | 32.60 | 36.90 | 0.8 | 0.50 82.00 | 46.60 | 16.2

ESP = Exchangeable sodium percentage .
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TABLE 3. Suitability index and classes of the studied soils according to Syes &Verheye (1978).

8] >
= S 0 - ] 2
S g z g 2 Sl s| S| g 22| £ 5| 8
S = 2 5 S =] o O 1%} == 23 @
€S = S © 3 @ < ] S g S c o
S o 1S3 = 2 o o o == = o
R} o L n ® ($)
2 10 95.0 100.0 | 90.0 | 100.0 | 73.0 | 100.0| 82.0 51.2 S2
‘_CBL 17 95.0 100.0 | 65.0 | 100.0 | 100.0 | 100.0 | 85.0 52.5 S2
c
% 21 95.0 100.0 | 65.0 | 100.0 | 100.0 | 100.0 | 90.0 55.6 S2
E 22 100.0 100.0 | 100.0 | 100.0 | 75.0 | 100.0 | 95.0 713 S2
[+
= 23 90.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 85.0 76.5 S1
w 24 95.0 100.0 | 95.0 | 100.0 | 80.0 | 100.0 | 95.0 68.6 S2
5 95.0 100.0 | 60.0 | 100.0 | 100.0 | 100.0 | 100.0 | 57.0 S2
100.0 | 100.0 | 55.0 | 100.0 | 100.0 | 100.0 | 100.0 | 55.0 S2
§ 90.0 100.0 | 50.0 |100.0 | 100.0 | 100.0 | 100.0 | 45.0 S3
; 12 95.0 85.0 | 50.0 | 80.0 | 100.0 | 100.0 | 75.0 24.2 N
& 14 95.0 100.0 | 85.0 |100.0 | 100.0 | 100.0 | 75.0 60.6 S2

15 | 1000 | 90.0 |100.0 | 95.0 |100.0 |1000| 75.0 | 641 | S2
2 | 1000 | 65.0 |100.0 [ 90.0 |100.0 [100.0| 700 | 410 | S3
Aeolian 4 | 900 |100.0 | 70.0 |100.0|100.0 | 100.0| 80.0 | 504 | S2
plains 6 | 950 |1000 | 650 |100.0|100.0 1000 80.0 | 49.4 | s3
11 | 950 | 1000 | 450 |100.0 | 100.0 [1000| 820 | 351 | S3
16 | 100.0 | 100.0 | 80.0 |100.0 | 80.0 [100.0| 950 | 608 | S2
18 | 1000 | 100.0 | 90.0 |100.0 | 55.0 [100.0| 90.0 | 446 | S3
19 | 950 | 1000 | 450 |100.0 |100.0 [1000| 900 | 385 | s3
20 | 1000 | 950 | 950 | 950 | 55.0 [100.0 | 950 | 448 | S3
1 | 1000 | 75.0 | 950 [100.0 |100.0 | 950 | 550 | 372 | S3
Sabkhas | 3 | 100.0 | 100.0 | 85.0 |100.0| 95.0 |100.0| 450 | 363 | S3
13 | 1000 | 60.0 | 450 | 40.0 [100.0 [1000| 850 | 92 | N

Wadi plains

Sandy
Beaches 25 75.0 100.0 | 85.0 |100.0 | 100.0 | 100.0 | 100.0 | 63.8 S2

High land 9 80.0 75.0 | 95.0 | 80.0 | 85.0 | 100.0| 60.0 23.3 N
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