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ABSTRACT: Northwestern coast of Sinai Peninsula is one from the prospective areas for 
agriculture expansion in Egypt. The aim of this work is to study characteristics, classification and 
evaluation of soils representing the geomorphic units of this area.  
For this purpose, fifteen soil profiles were chosen representing the main geomorphic units of this 
area namely, Sabkha, Coastal plain, Elevated sand dunes, El-Tina plain and Western coastal 
plain.  
The soil profiles were morphological described and samples were collected for laboratory 
analyses.  
According to Soil Survey Staff (2014), the studied soils were classified up to sub-great group 
level into the two orders of Aridisols and Entisols and three suborders namely, Salids, Gypsides 
and Psamments.  
The studied soils were evaluated for their current suitability for agriculture which they 
categorized into two classes namely, marginally suitable (S3) and not suitable (N). These soils 
are suffering from different limitations of wetness, texture, depth, gypsum and salinity and 
alkalinity with different intensity. The severity of these limitations could be corrected by 
application of organic and inorganic amendments and salt leaching as well as modern irrigation 
systems (drip and sprinkler). Accordingly, the potential suitability of the most studied soils could 
be improved to moderately suitable (S2) and marginally suitable (S3). 
Moreover the suitability of the studied soils for 13 selected main crops are evaluated. The 
results indicated that the soils of Sabkha, El Tina plain and Western coastal plain with their 
current situation are not suitable for growing these crops. The potential suitability for these crops 
could be improved according to the satisfaction conditions between different properties of the 
studied soils and crop requirements.  

Key words: Geomorphic units, soil classification, land evaluation, suitability for agriculture 
and suitability for crops.  

 
INTRODUCTION 

Egypt is one of the most over population 
countries relatively to its cultivated area. The 
horizontal extension in cultivated area is one 
of the agricultural policy to face the urgent 
needs for increasing food production.  

El-Salam canal is one of the main 
promising projects for reusing the drainage 
waters in irrigation, namely Hauds and El-
Serur drains after mixing their water with 
Nile water delivered from Damietta branch. 
This Canal was designated to irrigate about 
600.000 Feddands, among them the soils 
located south El-Manzala and El-Bardawil 

lakes which characterized by high salinity 
and AlKalinity. Many of the newly developed 
lands are situated in the northwestern parts 
of Sinai Peninsula. The capability evaluation 
of soils in this area is therefore, an essential 
action in order to maintain the sustainable 
development of effort and investment as well 
as the sustainable usage of the soils.  

The study area is located in the western 
north of Sinai coastal plain and south El-
Bardawil lake. It extends between longitudes 
23° 18′ and 33° 30′ East, and latitudes 31° 
23 and 30° 30 North with a total area of 
about 1500 km2 (360000 Feddans) Fig. (1). 
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This area includes different land forms 
namely, Coastal sand beach, individual 
Sabkhas, mobile elevated sand dunes, 
deflated sand terrain, El-Tina plain and 
western coastal plain (Dames and Moore, 
1985). The area formed in the latter part of 
the Miocene and beginning of Pliocene 
periods (Henry and Chorowicz, 1987). The 
surface of the study area essentially 
occupied by formation of the Quaternary and 
Holocene epochs (Said, 2000). 

This area has a good potential for 
agricultural development due to the 
available water for irrigation comining from 
El-Shiekh Gaber Canal in eastern side of 
Suez Canal. This water with total salinity of 
about 825 mg/L is enough to irrigate about 
400.000 Feddans in this region. 

 

The aim of the current investigation is to 
study the morphological, Physical and 
chemical characteristics of soils representing 
the northwestern coastal plain of Sinai 
Peninsula. In addition, soil classification, 
land evaluation and suitability for growing 
main crops were performed.  
 
MATERIALS AND METHODS 

Based on the geomorphic information 
given by Dames and Moore (1985), fifteen 
soil profiles were chosen to represent 
different geomorphic units in the study area 
Fig. (2). These profiles was morphological 
described according to FAO (2006), and the 
data are given in Table (1). Forty-nine soil 
samples representing the different 
morphological variations throughout the 
entire profiles were collected, air-dried, 
crushed and sieved through a 2 mm sieve. 

 

 
 

Fig. (1): Location of the study area 
 

Port Said  

Mediterranean Sea 
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  Fig. (2): Geomorphic Units and Profiles Locations 

 
Representative soil samples were 

analyzed according to the methods outlined 
by Burt (2004), and the results are 
presented in Table (2). The soils were 
classified according to Soil Survey Staff 
(2014). The evaluation of land suitability for 
agriculture was performed according to Sys 
and Verheye (1978). Also, the suitability of 
studied soils for  growing certain main crops 
were obtained using the system of Sys et al., 
(1993).  
 
RESULTS AND DISCUSSION 

The morphological description of soil 
profiles representing the geomorphic units of 
the studied area are shown in Table (1). The 
physicochemical properties of these profiles 
are presented in Table (2). Characteristics of 
the soils representing each geomorphic unit 
can be discussed as follows.  
 

Soils of Sabkha  
Sabkha unit forms discontinuous patches 

along east-west direction. It divided into dry 
and wet Sabkhas. The surface of wet 
Sabkha is almost flat and characterized by 
salty vegetation. Surface salt crust is also 
found mixed with some shell fragments. Dry 
Sabkha occupy wide area and characterized 
by almost flat surface covered with 3cm thick 
fine textured salt crust.  

This geomorphic unit was represented by 
profiles 1 and 2, which was located south of 
El-Bardawil lake. The soil surface is almost 
flat with gently undulating and covered with 
salt crust and drift sand. Soil color varied 
from gray (10 YR 6/1) to light brownish gray 
(10 YR 6/2) in dry status. While moist color 
ranged from grayish brown (10 YR 5/2) to 
brown (10 YR 5/3). Soil texture is sandy 
throughout  the  entire  profiles  depths. The  
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soils are moderately to strongly alkaline 
which their pH values ranged from 8.1 to 
8.5. These soils are strongly to extremely 
saline, which their ECe values ranged 
between 31.0 and 88.5 dSm-1. Organic 
matter content is very low (<0.5%). CaCO3 
content ranged from 0.5 to 3.6% and 
decreased with soil depth. Gypsum content 
varied in narrow limits from 0.2 to 2.9%. 
CEC ranged from 1.3 to 3.1 C mole Kg-1. 
The ESP values were less than 15% 
indicating non-sodic status. 
 
Soils of Coastal Plain : 

The coastal plain geomorphic unit 
extends from east to west just parallel to the 
Mediterranean coast with a complex 
offshore bass. It has almost flat surface with 
variable width, not exceeding 5m. The inland 
side of this beach is broken by low sand 
accumulation, stripped by sand ripples. It is 
essentially composed of loses sand mostly 
affected by salinity due to seawater 
intrusion. 

The soils of this unit are represented by 
three soil profiles (3, 4 and 5). Data in 
Tables (1 and 2) show that these soils have 
gently undulating and undulating 
topography. Soil dry color ranged from gray 
(10 YR 5/1) to light yellowish brown (10 YR 
6/4). While moist color varied from gray (10 
YR 5/1) and very pale brown (10 YR 7/4). 
They have sandy texture throughout the 
entire profiles depths. Soil pH varied from 
8.1 to 8.9 indicating moderately to strongly 
alkaline reaction. The soils are strongly to 
very extremely saline which have ECe 
values ranged from 17.0 to 104.0 dsm-1. 
Total Calcium carbonate content varied from 
0.35 to 8.7% without distribution pattern with 
soil depths. Organic matter content was very 
low and varied from 0.1 to 1.2%. Gypsum 
content was very low not exceeds 2.8% 
CEC values ranged from 1.4 to 4.1 C mole 
Kg-1. ESP varied from 6.3 to 12.7% 
indicating non-sodic status.  
 
Soil of Elevated Sand Dunes:  

The  elevated   sand   dunes  geomorphic 

unit covers a relatively large area. It is 
composed of mobile elevated crescent 
shabed sand dunes. It extended from Suez 
Canal in the west to Wadi El-Arish in the 
east. Topographically their terrains are 
rough and high with Maximum elevation of 
+12 m in some places. The lower parts of 
dune slopes are occupied by few scattered 
palm tree communities.  

The soils of this unit were represented by 
three soil profiles (6, 7 and 8). These soils 
have severe undulating topography 
dominated by aeolian sand deposits in the 
form of dunes, hummocks and sheets. Data 
in Tables (1 and 2) show that, the soil dry 
color varied from gray (10 YR 5/1) to very 
pale brown (10 YR 7/3). While moist color 
ranged between gray (10YR 5/1) and every 
pale brawn (10YR 7/4). Soil texture is sand 
throughout profiles depths. Soil reaction is 
moderately to very strongly alkaline as 
indicated by pH values which ranged from 
8.2 to 9.2. The soils are non to slightly saline 
as indicated by ECe values which ranged 
from 0.2 to 6.2dsm-1. Organic matter content 
is very low and does not exceed 0.3%. 
CaCo3 content is commonly low and ranges 
from 0.5 to 4.4% with no specific distribution 
pattern with depth. Gypsum content ranged 
between 0.1 and 0.5%. CEC values are low 
and ranged from 0.8 to 2.2 C mole kg-1. ESP 
values were less than 15% indicating non-
sodic soils. 
 
Soils of El-Tina plain:  

El-Tina plain geomorphic unit extends for 
about 75 km long with about 25 km width in 
the northwest direction of Sinai. This plain is 
generally lower than the surrounding areas, 
mostly exists near the present sea level. The 
surface is sometimes covered with low sand 
dunes, sand accumulation or loessy 
hummocks. El-Tina plain exhibits different 
subunits, namely El-Tina bay and El-Tina 
mud flat. El-Tina bay is gulf at the western 
Sinai coast between Port Said and El-
Bardawil lake. El-Tina mud flat occupies the 
north western corner of El-Tina plain with a 
triangular shape. It is dominated by highly 
saliferous clay, silt and sand materials.  
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El-Tina plain geomorphic unit was 
represented by three soil profiles (9, 10 and 
11). Data in Tables (1) and (2) reveal that, 
the soil dry color varied from dark gray (10 
YR 4/1) to light gray (10 YR 7/2). Whereas 
the moist color ranged from dark gray (10 
YR 3/1) to gray (10 YR 6/1). The soils 
represented by profiles 10 and 11 have 
generally clay texture throughout the entire 
depths. The soils of profile (9) have sandy 
clay texture in the surface layers changed to 
lighter texture with depth. Organic matter 
content varied between 1.2 and 1.9% in the 
surface layers and decreased generally with 
depth. Calcium carbonate content varied 
from 0.5 to 6.2% Gypsum content ranged 
between 0.3 and 14.3%. These soils have 
slightly alkaline reaction indicating from their 
pH values that varied from 7.1 to 7.7. These 
soils are slightly to very extremely saline 
where ECe values ranged from 6.4 to 130.2 
dsm-1. Cation exchange. Capacity varied 
widely from 5.1 to 50.8 Cmole kg-1 that 
associated with the clay content. ESP values 
varied from 20.1 to 60.5% indicating sodicity 
affected soils.  
 
Western coastal plain:  

This unit extends from the Gulf of Suez 
on the south to near El-Kantra Shark on the 
north. It has generally low relief 
characterized by hills masses, sand planes, 
few short drainage lines and few Pliocene 
terraces. It has also number of lacks namely 
the Bitter laks and El-Timsah lake.  

This geomorphic unit were represented 
by four soil profiles (12, 13, 14 and 15). Soil 
surface is gently to undulating and mainly 
covered with coarse sand with some 
boulders.  

Data in Table (1) indicate that, these soils 
have pale brown color (10 YR 8/4) to yellow 
(10 YR 8/8) when dry and brownish yellow 
(10 YR 6/6) to yellow (10 YR 7/8) when 
moist. Data in table (2) show that, these 
soils have sand texture throughout the entire 
profiles depths. Soil reaction is moderately 
alkaline as indicated by pH values that 
ranged from 7.2 to 7.8. These soils are very 
slightly to moderately saline as indicated by 
ECe values that ranged from 1.4 to 15.9 
dsm-1. Organic matter content is low, ranged 
from 0.1 to 1.3% due to the prevailing aridity 
condition, and scattered vegetation.  

Calcium carbonate content ranged from 
1.16% to 8.9% Gypsum content varied from 
0.1 to 25.5%. CEC values varied from 1.2 to 
8.7 C mole kg-1. ESP values ranged from 7.9 
to 12.6% indicating that these soils are non-
sodic.  
 
Soil Classification:  

Based on the diagnostic criteria of Soil 
Survey Staff (2014), the studied soils are 
classified up to sub great group level 
underer Aridisols and Entisols orders (Table, 
3). The soils represented by profiles 1, 2 and 
3 have a Salic horizon. These soils are 
classified as Typic Haplosalids. The soils of 
profiles 10 and 11 are also Haplosalids 
having a Gypsic horizon, therefore they 
classified as Gypsic Haplosalids. The soils 
represented by profiles 9, 12, 13 and 14 
have a Gypsic horizon, therefore they 
classified as Typic Haplogypsids. The other 
soils of profiles 4 to 8 and 15 have not any 
diagnostic horizon and almost have sandy 
texture. These soils are affiliated to Entisols 
and classified as Typic Torripsamments, 
Table (3).  

 
Table (3): Classification of the studied soils according to Soil Survey Staff (2014). 

Geomorphic Units Profiles Sub-great group classification 
Sabkha 1, 2, 3 Typic Haplosalids 

Coastal plain 4, 5 Typic Torripsamments Elevated sand dunes 6, 7, 8 

El-Tina plain 9 Typic Haplogypsids 
10, 11 Gypsic Haplosalids 

Western Coastal Plain 12, 13, 14 Typic Haplogypsids 
Western Coastal plain 15 Typic Torripsamments 
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Land Evaluation:  
I. Evaluation of Land suitability for 

irrigated Agriculture.  
Quantitative estimation of soil 

characteristics namely, topography, 
wetness, texture, soil depth, CaCO3, 
gypsum and salinity and sodicity were used 
for evaluating land suitability index 
according to Sys and Verhey (1978). The 
soils could be placed into grades according 
to their calculated suitability indexes (Ci) as 
the following criteria:  

Ci 
(%) 

Order Class Soil grade 

75 – 
100 

S 

S1 Highly suitable  

50 - 
<75 

S2 Moderately suitable 

25 - 
<50 

S3 Marginally Suitable  

<25 N 
N1 Currently not suitable 
N2 Permanently not 

suitable  

The suitability indexes were calculated 
for current suitability (CS) of the studied soils 
with their present situation and for potential 
suitability (PS) of the soils when their 
limitation could be corrected as presented in 
Table (4).  

 
1. Current land suitability  

Data in Table (4) indicated that, there are 
two suitability classes and grades of the 
studied soils in their present situation i.e. 
marginally suitable (S3) and non-suitable (N) 
as follows:  
 

Marginally suitable soils (S3): are the soils 
of profiles and 6, 7 and 8 (Elevated sand 
dunes), 9 and10 (El-Tina Plain); 12, 13 and 
15 (western coastal plain). These soils are 
suffering mainly from texture, CaCO3 and 
wetness limitations with different severity.  
They have suitability index (Ci) values 
between 26.0 and 32.8. 
 

Non-suitable soils (N): are the soils of 
Sabkha and Coastal plain units in addition to 
the soils of profiles 11 (El-Tina plain) and 14 
(Western coastal plain). These soils have 

suitability index (Ci) <24.0. The main limiting 
parameters are the sandy texture, soil depth, 
salinity and wetness.  

 
2. Potential land suitability 

The severity of limitations in the 
marginally suitable soils (S3) and some of 
not suitable soils (N) could be corrected and 
reduce their effects by leaching of salts, 
addition of organic manures and texture 
ameliorators, construction of drainage 
system and apply a modern irrigation 
system. Accordingly, the suitability 
evaluation of these soils could be improved 
as follows (table, 4):  
 

Moderately suitable soils (S2): This class 
could be contain the soils of El–Tina plain 
(profiles 9, 10 and 11) with potential 
suitability (Ps) index (Ci) values between 
62.8 and 72.2.   
 

Marginally suitable soils (S3) : This class 
could be  contain the soils of profile 1 from  
(Sabkha); 4 and 5 (Coastal plain); and all 
profiles (6 to 8) of Elevated sand dunes  as 
well as profiles (12 to 15) of Western  
Coastal plain. These soils have potential 
suitability (Ps) index (Ci) values between 
25.5 and 34.2 (Table, 4).  
 
II. Evaluation of soil suitability for 

growing some main crops  
Studied soils were evaluated to 

determine their suitability for growing 15 
field, vegetable and fruit crops according to 
Sys et al. (1993). The obtained data are 
presented in Table (5) as both of current and 
potential suitability.  

 
1. Current suitability for crops :  

Date in Table (5) reveal that the studied 
soils of Sabkha, El–Tian plain and Western 
coastal plain in their present situation are 
not suitable for growing most of chosen 
crops. Few crops are marginally suitable 
such as alfalfa, barley and olives in El- Tian 
plain soils as well as wheat, watermelon and 
olives in Western Coastal plain soils.  
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On the other hand, most of these crops 
are marginally suitable S3 for growing in the 
soils of Coastal plain and Elevated sand 
dunes. Some of crops are moderately 
suitable (S2) for growing in Elevated sand 
dunes such as watermelon, guava, mango 
and olives.  
 
2- Potential suitability for crops: 

A proper fertilization and management 
associated with intensive leaching, efficient 
drainage and modern irrigation systems 
could be improved the suitability of the most 
studied crops for growing in all studied soils 
(Table, 5). Only few crops exhibited not 
suitability for growing in some soils such as 
onion, citrus and mango in Sabkha and El-
Tina plaint soils.               
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  تقسیم وتقییم الأراضي الممثلة للوحدات الجیومورفولوجیة
 مصر –في الساحل الشمالي الغربي لشبه جزیرة سیناء 

 

 غادة عبد العزیز عبد القادر
 الجیزة –مركز البحوث الزراعیة  معهد بحوث الأراضي والمیاه والبیئة

 الملخص العربي 
تعتبر أراضي الساحل الشمالي الغربي لشبه جزیرة سیناء أحد المناطق المستهدفة للتوسع الزراعي في مصر 

 هذه المنطقة سواء لمدىوتهدف هذه الدراسة إلى تقسیم وتقییم الأراضي الممثلة للوحدات الجیوموروفولجیة في 
 ة الهامة. للاستغلال الزراعي وكذلك لزراعة بعض المحاصیل الرئیسی وملاءمتها

قطاعاً أرضیاً ممثلاً للوحدات الجیوموروفولجیة في المنطقة وتم وصف هذه  15ر عدد فوقد تم اختیار وح
مورفولوجیا وجمعت منها عدداً من العینات حسب الاختلافات الموروفولوجیة لإجراء التحلیلات الطبیعیة القطاعات 
 یمكن تلخیص نتائج الدراسة فیما یلي:  والكیمیائیة

الـ ورتبة  Aridisols) فإن أراضي منطقة الدراسة تنتمي إلى رتبة الـ 2014طبقاً للتقسیم الأمریكي الحدیث (
Entisols الـ  وتحت رتبGypsids, Salids, Pasmments  وقد تدرجت عملیة التقسیم حتى مستوى تحت

 المجموعات. 
انتمائها إلى رتبتي الأراضي الهامشیة  وتوضح نتائج تقیم ملائمة هذه الأراضي للاستغلال الزراعي إلى

والقوام الخشن وضحالة قطاع  التشیع بالرطوبة) حیث تعاني من محددات N) وعدیمة الصلاحیة (S3الصلاحیة (
شدة مختلفة، وبإجراء عملیات تحسین درجات التربة وارتفاع نسبة كربونات الكالسیوم والجبس والملوحة والقلویة ب

عضویة وغسیل الأملاح وتحسین حالة الصرف الضافة مصلحات التربة العضویة وغیر مختلفة للأراضي مثل إ
وكذلك استخدام نظم الري الحدیثة فإن درجة الصلاحیة الكامنة لمعظم هذه الأراضي یمكن أن تنتمي إلى رتبة 

 ). S3) وهامشیة الصلاحیة (S2متوسطة الصلاحیة (
حیث أظهرت النتائج  المحاصیل الرئیسیةلاثة عشر محصولاً من ولقد قدرت مدى ملائمة هذه الأراضي لزراعة ث

معظم أن أراضي وحدات السبخات وسهل الطینة والسهل الساحلي الغربي بخصائصها الحالیة غیر صالحة لزراعة 
هذه المحاصیل، إلا أن ملائمة الأراضي لزراعة هذه المحاصیل یمكن أن ترتفع بإجراء عملیات التحسین على هذه 

 اضي. الأر 
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Table (1): Main morphological features of the studied soil profiles. 

Geomorphic Units Profile No. Depth (cm) 
Colour 

Texture1 Structure2 Consistence3 
Effervescence4 Lower 

boundary5 
Dry Moist Dry Moist Wet 

S
ab

kh
a 

1 

0-20 10 YR 6/1 10 YR 5/2 Sand mas so Fri ns.np + CW 
20 - 40 10 YR 6/1 10 YR 5/2 Sand s.g lo Fri ns.np + CS 
40 – 60 10 YR 5/1 10 YR 5/2 Sand s.g lo Fri ns.np + CS 
60 – 80 10 YR 5/1 10 YR 5/2 Sand s.g lo Fri ns.np + - 

2 
0 – 15 10 YR 6/1 10 YR 5/2 Sand mas so Fri ns.np + CS 
15 – 30 10 YR 5/1 10 YR 5/2 Sand mas so Fri ns.np + CS 
30 – 50  10 YR 6/2 10 YR 5/3 Sand mas so Fri ns.np + - 

C
oa

st
al

 P
la

in
 

3 
0 – 10 10 YR 7/3 10 YR 7/4 Sand s.g lo Fri ns.np + CS 
10 – 25 10 YR 7/3 10 YR 7/4 Sand mas so Fri ns.np + CS 
25 – 40 10 YR 5/3 10 YR 7/3 Sand mas so Fri ns.np + - 

4 
0 – 25 10 YR 6/1 10 YR 6/2 Sand mas so Fri ns.np + CS 

25 – 50  10 YR 7/3 10 YR 7/4 Sand mas so Fri ns.np + CS 
50 – 75 10 YR 7/3 10 YR 7/4 Sand mas so Fri ns.np + - 

5 
0 – 20 10 YR 7/1 10 YR 5/1 Sand mas so Fri ns.np + ds 
20 – 45 10 YR 7/3 10 YR 7/4 Sand mas so Fri ns.np + ds 
45 – 70 10 YR 5/3 10 YR 7/3 Sand mas so Fri ns.np + - 

E
le

va
te

d 
sa

nd
 d

un
es

 6 
0 – 35 10 YR 7/3 10 YR 6/4 Sand s.g lo Fri ns.ps + cs 
35 – 70 10 YR 5/1 10 YR 5/2 Sand s.g lo Fri ns.ps + Cs 
70 - 150 10 YR 5/1 10 YR 5/2 Sand s.g lo Fri ns.ps + - 

7 
0 – 30 10 YR 5/1 10 YR 5/2 Sand s.g lo Fri ns.np ++ cs 

30 – 85  10 YR 7/3 10 YR 6/4 Sand s.g lo Fri ns.np + cw 
85 – 150 10 YR 7/3 10 YR 6/4 Sand s.g lo Fri ns.ep + - 

8 
0 – 40 10 YR 7/4 10 YR 6/4 Sand s.g lo Fri ns.np + ds 
40 – 90 10 YR 7/2 10 YR 5/1 Sand s.g lo Fri ns.np ++ ds 

90 – 150 10 YR 7/3 10 YR 6/4 Sand s.g lo Fri ns.n + - 
Structure2, s.g: Single grain, mas: Massive, S.F. ang blo: Strong fine angular blocky, m.m. ang blo: Moderate medium angular blocky, w.m.ang.blo.: weak 
medium angular blocky, m.f.ang.blo.: Moderate fine angular blocky, m.m.subboc: Moderate medium subangular blocky. 
Consistence3 dry, Lo: loose, so: Soft, h: Hard, vh: Very hard, sh: Slighty hard; Moist, Fir: Firm, Fri: Friable, Wet, ns: Non Sticky, np: Non plastic, vs: Very Sticky, 
vp: Very Plastic; Effervescence4, +: Weak, ++: moderate; Boundary5, cw: Clear Wavy, cs: Clear Smooth, ds: Diffuse Smooth, gw: Gradual Wavy 
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Table (1): Continued.  

Geomorphic 
Units 

Profile 
No. Depth (cm) 

Color 
Texture1 Structure2 Consistence3 Effervesc

ence4 
Lower 

boundary5 Dry Moist Dry Moist Wet 
E

l- 
Ti

na
 P

la
in

 

9 

0 – 35 10 YR 5/2 10 YR 4/2 SC S.F.ang.blo v.h Fri s.p + cw 
35 – 60 10 YR 5/3 10 YR 3/3 SC m.m.ang.blo s.h S.Fri s.p ++ gw 

60 – 100 10 YR 6/2 10 YR 5/2 SCL w.m.ang.blo h Fri s.p ++ gw 
100 - 150 10 YR 7/2 10 YR 6/1 LS s.g lo lo ns.np ++ - 

10 

0 – 30 10 YR 5/2 10 YR 4/2 Clay w.c.ang h Fir vs.vp + cw 
30 – 70 10 YR 4/2 10 YR 3/2 Clay m.f.ang h Fir vs.vp + gw 

70 – 110 10 YR 5/3 10 YR 5/1 Clay w.m.ang v.h V. Fir s.p ++ gw 
110 – 150 10 YR 4/1 10 YR 3/1 Clay m.m.subboc v.h V. Fir s.p ++ - 

11 

0 – 25 10 YR 5/3 10 YR 3/3 Clay mas h Fir  vs.vp + gw 
25 – 60 10 YR 5/2 10 YR 3/2 Clay mas h Fir vs.vp + gw 

60 – 100 10 YR 4/3 10 YR 3/3 CL mas h Fir s.p + gw 
100 – 130 10 YR 5/3 10 YR 3/3 Clay mas so Fir vs.vp + - 

W
es

te
rn

 C
oa

st
al

 P
la

in
 

12 
0 – 30 10 YR 8/6 10 YR 6/6 Sand s.g lo Fri ns.np + cw 
30 – 80 10 YR 8/6 10 YR 6/6 Sand s.g lo Fri ns.np + dw 

80 – 150 10 YR 8/6 10 YR 6/6 Sand s.g lo Fri ns.np + - 

13 
0 – 35 10 YR 8/7 10 YR 6/8 Sand s.g lo Fri ns.np + cw 
35 – 75 10 YR 8/6  10 YR 6/8 Sand s.g lo Fri ns.np ++ cw 

75 – 150 10 YR 8/6 10 YR 6/8 Sand s.g lo Fri ns.np + - 

14 
0 – 30  10 YR 7/8 10 YR 6/6 Sand s.g lo Fri ns.np + cs 
30 – 55 10 YR 7/4 10 YR 6/6 Sand s.g lo Fri ns.np + cw 

55 – 110 10 YR 7/4 10 YR 6/6 Sand s.g lo Fri ns.np ++ - 

15 
0 – 25 10 YR 8/4 10 YR 7/6 LS mas so Fri ns.np ++ cs 
25 – 60 10 YR 8/6 10 YR 7/6 LS mas so Fri ns.np + cs 

60 – 120 10 YR 8/8 10 YR 7/8 LS mas so Fri ns.np + - 
Texture1, CL: Clay loam, SC: Sandy Clay, SCL: Sandy Clay Loam, LS: Loamy Sand. 
Structure2, s.g: Single grain, mas: Massive, S.F. ang blo: Strong fine angular blocky, m.m. ang blo: Moderate medium angular blocky, w.m.ang.blo.: weak 
medium angular blocky, m.f.ang.blo.: Moderate fine angular blocky, m.m.subboc: Moderate medium subangular blocky. 
Consistence3 dry, Lo: loose, so: Soft, h: Hard, vh: Very hard, sh: Slighty hard; Moist, Fir: Firm, Fri: Friable, Wet, ns: Non Sticky, np: Non plastic, vs: Very Sticky, 
vp: Very Plastic; Effervescence4, +: Weak, ++: moderate; Boundary5, cw: Clear Wavy, cs: Clear Smooth, ds: Diffuse Smooth, gw: Gradual Wavy 
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Table (2): Main physical and chemicals properties of the studied soil Profiles. 

Geomorphic 
Units 

Profile 
No. Depth (cm) 

Particle Size 
Distribution (%) Texture 

Class* 
OM 
% 

CaCO3
% 

Gypsum 
% 

ESP 
% pH ECe 

dSm-1 

CEC 
Cmole/kg 

soil Sand Silt Clay 
Sa

bk
ha

 1 

0-20 96.2 3.2 2.8 Sand 0.5 2.4 2.9 8.9 8.5 31.0 3.1 
20 - 40 92.0 5.3 2.7 Sand 0.3 1.9 0.9 7.9 8.3 31.6 2.4 
40 – 60 93.0 4.3 2.7 Sand 0.2 1.8 0.2 10.3 8.2 31.2 2.1 
60 – 80 95.5 3.3 1.2 Sand 0.2 0.5 0.6 8.6 8.2 39.6 1.5 

2 
0 – 15 97.0 1.8 1.2 Sand 0.3 3.6 0.7 7.7 8.3 88.5 2.4 
15 – 30 94.0 3.2 2.8 Sand 0.2 2.6 0.2 12.6 8.3 65.2 2.2 
30 – 50 94.0 3.3 1.8 Sand 0.1 1.6 0.9 13.1 8.1 37.5 1.3 

C
oa

st
al

 P
la

in
 

3 
0 – 10 97.0 1.8 1.2 Sand 0.2 2.39 1.6 12.7 8.9 104.0 1.5 
10 – 25 96.4 1.9 1.7 Sand 0.2 1.95 0.8 9.5 8.5 73.0 1.4 
25 – 40 97.7 1.2 1.2 Sand 0.1 4.4 1.1 11.6 8.7 34.1 2.3 

4 
0 – 25 92.0 3.8 3.2 Sand 0.5 0.76 1.4 11.4 8.7 34.0 3.1 
25 – 50 91.8 6.3 2.2 Sand 0.4 0.35 2.8 6.3 8.1 24.5 2.3 
50 – 75 92.0 4.4 3.6 Sand 0.4 0.45 0.5 8.9 8.4 17.0 2.9 

5 
0 – 20 96.9 1.6 1.5 Sand 1.1 3.4 1.3 6.8 8.6 29.1 4.1 
20 – 45 95.6 2.4 2.0 Sand 1.2 8.7 0.5 8.2 8.6 24.5 3.9 
45 – 70 94.6 3.1 2.3 Sand 1.2 4.8 1.1 9.4 8.9 21.5 3.8 

El
ev

at
ed

 s
an

d 
du

ne
s 6 

0 – 35 96.0 2.8 1.2 Sand 0.2 2.4 0.22 8.5 8.7 2.6 1.2 
35 – 70 95.4 3.3 1.3 Sand 0.1 2.0 0.10 9.6 9.1 2.5 0.8 
70 - 150 96.0 2.2 1.6 Sand 0.1 4.4 0.20 8.5 9.2 2.0 1.3 

7 
0 – 30 95.0 3.8 1.2 Sand 0.3 2.2 0.20 9.1 8.6 0.5 1.3 
30 – 85 93.0 4.8 2.2 Sand 0.2 1.1 0.25 7.5 8.8 0.4 1.8 
85 – 150 94.0 4.0 2.0 Sand 0.1 1.2 0.30 10.3 8.8 0.2 1.4 

8 
0 – 40 95.0 3.2 1.8 Sand 0.1 0.5 0.20 12.2 8.5 6.2 2.2 
40 – 90 93.0 5.3 1.7 Sand 0.1 0.6 0.50 10.5 8.5 5.5 1.2 
90 – 150 96.0 2.3 1.7 Sand 0.2 0.5 0.20 14.3 8.2 3.6 1.6 
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Table (2): Continued.  

Geomorphic 
Units 

Profile 
No. 

Depth 
(cm) 

Particle Size 
Distribution (%) Texture 

Class* 
OM 
% 

 
CaCO3

% 

Gypsum 
% 

ESP 
% pH ECe 

dSm-1 

CEC 
Cmole/kg 

soil Sand Silt Clay 
El

- T
in

a 
Pl

ai
n 

9 

0 – 35 49.0 12.7 38.3 S.C 1.2 0.5 6.2 20.1 7.6 8.8 36.9 
35 – 60 46.0 13.8 40.2 S.C 1.3 0.9 5.5 22.5 7.5 6.4 36.3 
60 – 100 67.4 11.2 21.4 SCL 1.3 0.5 4.2 33.5 7.5 9.5 19.6 
100 - 150 76.0 7.8 16.2 L.Sand 1.1 6.2 2.2 21.4 7.7 8.8 5.1 

10 

0 – 30 16.3 29.4 54.3 Clay 1.9 0.9 5.3 30.1 7.6 13.6 50.5 
30 – 70 2.2 35.2 44.6 Clay 1.8 0.5 7.4 42.6 7.6 23.0 41.9 
70 – 110 18.0 30.8 51.2 Clay 1.8 0.7 1.1 46.3 7.3 48.0 49.5 
110 – 150 7.7 33.4 58.9 Clay 1.7 0.5 1.1 45.9 7.4 62.0 57.1 

11 
 

0 – 25 34.9 24.2 40.9 Clay 1.9 1.5 0.3 46.8 7.5 11.3 49.1 
25 – 60 25.3 22.5 52.2 Clay 1.7 1.9 1.1 25.1 7.6 25.3 50.8 
60 – 100 37.6 26.4 36.0 Clay L. 1.6 1.7 12.1 52.1 7.1 63.5 34.2 
100 – 130 20.0 35.7 44.3 Clay 1.8 0.6 14.3 60.5 7.4 130.2 41.3 

W
es

te
rn

 C
oa

st
al

, P
la

in
 

12 
0 – 30 94.3 1.1 4.6 Sand 1.2 1.2 4.4 9.9 7.3 5.4 3.3 
30 – 80 95.3 1.1 3.6 Sand 1.1 1.3 16.1 11.5 7.7 4.3 2.5 
80 – 150 95.9 0.9 3.2 Sand 1.2 1.7 3.7 8.6 7.8 5.0 2.2 

13 
0 – 35 96.2 1.7 2.1 Sand 1.1 1.2 2.9 8.9 7.7 1.6 1.2 
35 – 75 96.5 0.8 2.7 Sand 1.3 1.5 3.9 10.8 7.9 3.2 1.4 
75 – 150 96.5 0.8 2.7 Sand 1.2 1.6 29.0 9.5 7.7 1.4 1.3 

14 
0 – 30 95.4 2.1 2.5 Sand 1.1 3.3 17.9 9.7 7.2 9.4 2.1 
30 – 55 92.4 4.3 3.3 Sand 1.1 8.6 25.5 12.6 7.4 14.2 2.2 
55 – 110 94.6 3.1 2.3 Sand 1.1 8.9 18.6 12.3 7.3 15.9 1.8 

15 
0 – 25 85.8 6.3 7.9 L.Sand 0.9 1.46 0.4 7.9 8.0 2.4 8.1 
25 – 60 91.4 3.3 5.3 L.Sand 0.2 1.40 0.5 12.2 8.2 2.1 4.5 
60 – 120 89.8 1.7 8.5 L.Sand 0.1 1.16 0.1 11.8 7.9 1.8 8.7 

*SC: Sandy clay, SCL: Sandy clay loam, L:loamy.   
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Table (4): Ratings of limitations and land suitability of the studied soil profiles. 

Geomorphic 
Units 

Profile 
No. 

Topography 
(r) Wetness 

(w) 

Soil Physical characteristics Salinity & 
Alkalnity (n) Suitability index Soil Grades 

Cs* Ps** Texture 
(t) 

Depth 
(d) 

CaCO3 
(Ca) 

Gypsum 
(G) Cs* Ps** Cs* Ps** Cs Ps** 

Sabkha 
1 90 100 75 40 90 95 100 50 100 11.54 34.2 N S3 

2 90 100 70 40 60 95 90 50 100 18.46 20.52 N N2 

Coastal 
Plain 

3 100 100 60 40 50 95 90 50 100 5.13 17.1 N N2 

4 100 100 80 40 75 85 100 80 100 16.32 25.5 N S3 

5 95 100 80 40 75 95 100 96 100 20.79 28.5 N S3 

Elevated 
Sand 
Dunes 

6 100 100 100 40 100 95 90 96 100 32.83 34.2 S3 S3 

7 100 100 100 40 100 95 90 96 100 32.83 34.2 S3 S3 

8 100 100 100 40 100 85 90 90 100 27.54 30.6 S3 S3 

El-Tina 
Plains 

9 100 100 75 90 90 90 96 60 100 31.49 69.98 S3 S2 

10 100 100 90 85 100 85 100 40 100 26.01 72.25 S3 S2 

11 100 100 90 85 100 85 87 40 100 22.63 62.86 N S2 

Western 
Coastal 

Plain 

12 100 100 95s 40 100 85 100 90 100 29.07 34.00 S3 S3 

13 100 100 95s 40 100 85 100 100 100 32.30 34.0 S3 S3 

14 90 100 70s 40 90 96 73 85 100 13.51 25.92 N S3 

15 100 100 100 40 100 95 90 90 100 30.78 34.2 S3 S3 
 
    *CS: Current Suitability, **PS: Potential Suitability  
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Table (5): Ratings and classes of studied soil suitability for growing some main crops.  

Crops Sabkha Coastal Plain Elevated sand dunes El-Tina Plain Western Coastal Plain 

 Ci* Cs** Pi1 Ps2 Ci Cs Pi Ps Ci Cs Pi Ps Ci Cs Pi Ps Ci Cs Pi Ps 

 Field Crops 

Alfalfa 22 N 26 S3 30 S3 34 S3 29 S3 32 S3 25 S3 37 S3 19 N 32 S3 

Barley 15 N 25 S3 15 N 26 S3 20 N 27 S3 27 S3 39 S3 11 N 25 S3 

Maize 7 N 27 S3 12 N 25 S3 32 S3 35 S3 9 N 35 S3 20 N 30 S3 

Sunflower 12 N 25 S3 27 S3 35 S3 34 S3 41 S3 5 N 42 S3 19 N 30 S3 

Wheat 20 N 32 S3 45 S3 53 S2 45 S3 52 S2 9 N 41 S3 37 S3 55 S2 

 Vegetables 

Onion 12 N 17 N 30 S3 36 S3 46 S3 65 S2 4 N 12 N 19 N 35 S3 

Potato 9 N 25 S3 28 S3 32 S3 30 S3 37 S3 10 N 43 S3 21 N 40 S3 

Tomato 6 N 28 S3 25 S3 30 S3 20 N 32 S3 5 N 29 S3 16 N 36 S3 

Watermelon 4 N 26 S3 30 S3 42 S3 50 S2 65 S2 4 N 40 S3 39 S3 53 S2 

 Fruits 

Citrus 5 N 12 N 27 S3 33 S3 25 S3 35 S3 2 N 6 N 12 N 19 N 

Guava 17 N 30 S3 35 S3 41 S3 50 S2 57 S2 12 N 47 S3 22 N 33 S3 

Mango 9 N 15 N 42 S3 47 S3 35 S2 41 S2 3 N 12 N 20 N 26 S3 

Olives 20 N 35 S3 51 S2 65 S2 61 S2 67 S2 25 S3 52 S2 47 S3 60 S2 
 

     Ci* = Curent index, Cs**= Curent suitability, Pi1 = Potential index, Ps2 = Potential suitability 
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