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Abstract 
Land evaluation is a necessary tool in reclamation and cultivation of new 

lands. North-western coast represents one of the promising locations for 
sustainable agricultural development in Egypt. Therefore, the main objective of 
this work was to evaluate lands for agricultural purposes in the study area using 
the agriculture land evaluation system for arid and semi-arid regions (ALES-arid) 
model. Twenty-four locations for soil surface (0 – 30 cm) and subsurface (30 -60 
cm) samples (total samples are 48), and one irrigation water sample were collected 
and analyzed. GIS techniques were used to produce maps of soil properties and 
land evaluation. The results showed that soil texture was sandy loam, soil pH 
ranged from 7.9 to 8.5, and CaCO3 was high. Concerning land evaluation, the fair 
capability class (C3) occupied all the studied area. The limiting factors which 
affected the land evaluation were the low contents of clay and cation exchange 
capacity, and high soil alkalinity. Regarding soil suitability evaluation for twelve 
crops, the studied area was highly suitable (S1) for alfalfa (71%) and tomato 
(68%). Moderately suitable (S2) for barley (100%), wheat, sunflower, and onion 
(75%). Marginally suitable (S3) for faba bean (75%), sorghum (64%), maize, 
soybean, peanut, and potato (68%). The use of mapping land evaluation can help 
decision-makers regarding new land reclamation projects. 
Keywords: Mapping Soil Properties, Land Capability, Soil Suitability, ALES-arid, GIS. 

Introduction 
Due to the rise in population and decline in agricultural land, Egypt is 

currently facing many difficulties, particularly in the agricultural sector. The 
government focuses on creating horizontal expansion initiatives for agriculture by 
reclaiming new lands. To solve the issue of food scarcity and achieve self-
sufficiency, the reclamation and development of these lands are very important 
(Abd El-Kawy et al., 2010).  

Northwestern coast is considered as one of the most promising areas for 
comprehensive development (agricultural, urban, and industrial) in Egypt (Karam 
et al., 2020). The land evaluation for agricultural purposes requires specified 
assessment of soil and water resources (Elsheikh et al., 2013). The Egyptian 
government has adopted development policies aimed at achieving two main goals: 
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extending agricultural area and maximizing production of the cultivated land. 
Thus, there is an imperative need to investigate the rate of land cover land use 
changes, in addition to the land evaluation for the sustainable land use planning 
(Elzahaby et al., 2015). 

Land evaluation is the process used for predicting land use according to its 
properties (Rossiter, 1996). Extensive information about soil characteristics as 
well as other vital details for agricultural yield, like water quality, meteorological 
conditions, and environmental factors are integrated into the land evaluation 
models (Dengiz and Sağlam, 2012; Elnaggar et al., 2016). The ALES-arid model 
(Ismail et al., 2005) has been confirmed to be exceedingly effective, user-friendly, 
and quick. GIS and land evaluation model integration is crucial for more effective 
land use (Panigrahy et al., 2006). Producing land evaluation maps can help 
decision-makers and farmers use the land to achieve high agricultural productivity 
(Moursy et al., 2020).  

The integrated approach in using remote sensing (RS) data and GIS for 
quantitative land evaluation has been used earlier by several research on both of 
global and national scale. AbdelRahman et al. (2016) used integration RS and GIS 
to land evaluation for agriculture purposes in Karnataka, India. Also, Halder 
(2013) used RS and GIS to assess land suitability for crop cultivation in India. Al-
Taani et al. (2021) evaluated land suitability for agricultural by using GIS and RS 
techniques in Maan Governorate, Jordan. In Republic of Yemen; Al-Mashreki et 
al. (2010) used the same methods for the same purpose in the Ibb governorate, 
Yemen. Emadi et al. (2010) applied the integration between geostatistics, RS, and 
GIS for evaluating soil suitability in arid and semiarid ecosystems. Land suitability 
assessment of nature conservation practices and afforestation at the southwestern 
corner of Crete Island, Greece, achieved using RS and GIS applications (Elhag, 
2011). Kamau et al. (2015) used GIS and RS for crop-land suitability analysis in 
Kenya. Debesa et al. (2020) determined land suitability classes for major grain 
crops in Southwest Ethiopia using RS and GIS. In Indonesia; Habibie et al. (2021) 
achieved land suitability for maize production using satellite images and GIS. Land 
suitability was evaluated using soil and vegetation indices which derived from 
satellite images in Bangladesh (Mostafiz et al., 2021). Partoyo and Lukito (2022) 
used integration between GIS and RS for rice land evaluation in Indonesia. 

Land suitability estimation using applications of RS and GIS has been widely 
applied in Egypt; For example, but not limited to: Agricultural productivity 
evaluation by using applications of RS and GIS in Siwa Oasis (Elnaggar et al., 
2016). Yousif (2018) used RS and GIS for mapping land evaluation in some areas 
of North-Western Coast. Land evaluation in the Northwest Nile Delta using GIS 
techniques (El-Behairy et al., 2022). Abdrabelnabi and Abdelaty (2019) Linked 
land suitability classes and their agricultural limitations with soil reclamation in 
the Northeastern part of the Western desert. Said et al. (2020) used land evaluation 
and multivariate analysis for agricultural development of the Northwestern coast. 
land evaluation and water requirements for several crops in Dakhla Oasis (Fadl 
and Abuzaid, 2017). Land evaluation using different models such as ASLE model 
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(El-Seedy, 2019), ALES-Arid model (Mahmoud et al., 2020; Nada et al., 2022), 
and MicroLEIS model (Yousif, 2019) by integration with GIS techniques. Sayed 
and Khalafalla (2021) used GIS techniques for land evaluation of some soils in 
Northwest of Dashlut, Assiut, Egypt. The same techniques were used for the same 
purpose in Eastern Sohag (Moursy et al., 2020), Tushka area (Abd El-Aziz, 2018), 
Southwest of Aswan city (Aldabaa and Yousif, 2020), ElQusiya Area, Assiut (Fadl 
and Sayed, 2020), and Bahariya Oasis (Shokr et al., 2022).  

There are no previous studies that investigated the land evaluation in this 
region, so this study aims to use the integration between ASLEarid model and GIS 
to determine the land evaluation for some cultivated crops and define the main 
limitations of these crops in the selected area. The development of land evaluation 
maps of soils in the study area will help in creating a decision-making framework 
for future planning of land reclamation in that area. 
Materials and Methods  

The study was achieved through seven stages:  
1-Selection and Delineation of the Study Area 
2-Data Collection.  
3-Field work.   
4-Laboratory Analysis.  
5-RS Data Processing and GIS Analysis. 

In the First Phase, the boundary of the study area was created to determine 
the extent of our analysis. In the Second Phase, data and information were collected 
(survey data, maps (https://www.google.com/maps), climatic data 
(https://en.tutiempo.net), …. etc.)), input, and summarized to obtain an overview 
of the study area. In the Third Phase and during the fieldwork, the main duties were 
done: (a) General data collection about soil, geology, and geomorphology. (b) Soil 
samples collection. In the Fourth Phase, laboratory chemical and physical soil 
analysis were done. In the Fifth and Final Phase, GIS techniques were used to 
create maps of soil properties, its capability for cultivation, and its suitability for 
several crops. 
Study Area 
Location 

The study area is a portion of the northwestern coast in Egypt. It extends from 
3400000 N to 3408000 N and from 682000 E to 692000 E (WGS 1984, UTM, 
Zone 35 N) with elevation about 15-45 m above Sea level and an area 
approximately 36.9 Km2 (3690 ha) (Figure 1). 
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Figure 1. A- Egypt map; B- The study area. 

Climate 
The study area is in the arid and semi-arid region. It has a hot dry summer 

and mild winter, and the maximum values of temperature are recorded in August 
(30 °C), the minimum values are recorded in January (16.5 °C) with an annual 
rainfall of about 150 mm, and high evaporation with moderately to high relative 
humidity. The maximum values of relative humidity are recorded in July (72.0%) 
and the minimum values are recorded in March (65.0%) (Sayed, 2013). 
The Sources of irrigation water 

The irrigation water comes from the Nile River to the study area through the 
El-Hammam canal which receives its water from El-Nasser canal which is 
connected El-Nubaria canal. Surface water has moderate salinity and slight 
alkalinity with sodium bicarbonate dominated (Sayed, 2013). 
Field work 
Soil and Water Sampling  

The Geographical distribution of twenty-four locations for soil surface (0-30 
cm) and subsurface (30-60 cm) samples (total samples are 48) were chosen based 
on systematic grid method.  The Global Position System (GPS) guided the field 
trip to locate soil samples. The soil samples geo-coordinates were expressed by the 
Universal Transverse Mercator (UTM) system, zone 35 N (Figure 2), locational 
accuracy varied from 5 m to 6 m according to GPS accuracy. One irrigation water 
sample was collected from an irrigation water source (Alhamam canal) with 
elevation about 15-30 m above Sea level. 
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Fig. 2. Soil sample locations. 

Soil and water analysis 
The main following soil physical and  chemical properties were carried out: 

Soil texture  was determined by hydrometer’s method (FAO, 1970). Soil reaction 
(pH) of soil water (1:2.5) suspension and Electric Conductivity (EC) of soil past 
extract were  determined according to Page et al. (1982). Soluble Cations (Ca, Mg) 
were determined by versenate titration, while sodium (Na) and potassium (K) were 
photometrically determined by the flame photometer (Jackson, 1967). Available 
N and P were  determined according to Page et al. (1982). Soluble (CO3 and HCO) 
anions were titrated by using phenolphthalein and methyl orange indicators for 
CO3 and methyl orange respectively. Mohr’s method was applied to determine 
(Cl) (Jackson, 1967). Total carbonates and organic matter were determined by 
Collin’s calcimeter and Walkely Black methods, respectively (Wright, 1939).  
GIS - processing of soil analysis data 

Data analysis of soil properties was interpolated to produce soil surface maps 
by using ArcMap software (ArcMap_10.8, 2011). The spatial distribution of the 
soil properties was produced using the inverse distance weighted (IDW) method. 
Land Evaluation 

Land capability and agriculture suitability were determined by applying 
ALES-arid model (Abd El-Kawy et al., 2010). The classes of land capability and 
suitability according to this software and limitation factors of soil and irrigation 
water are shown in table 1. The outputs of the land evaluation software were linked 
to the ArcMap software (ArcMap_10.8, 2011) across a database file and different 
queries were carried out to get the final maps of land evaluation.  
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Table 1. Land evaluation classes, and limitation factors of soil and irrigation water 
(Abd El-Kawy et al., 2010) 

Classes of land evaluation  
Land Capability Land Suitability 

Symbol Class Symbol Class 
C1 Excellent S1 Highly Suitable 
C2 Good S2 Moderately Suitable 
C3 Fair S3 Marginally Suitable 
C4 Poor S4 Conditionally Suitable 
C5 Very Poor NS1 Potentially Suitable 
C6 Non-Agriculture NS2 Actually Unsuitable 

Limitation factors of soil and irrigation water  
Soil limitation factors  Water limitation factors  

Symbol Factor Symbol Factor 
t Clay ecw Water salinity 

aw Available water ac Water acidity 
kh Soil hydraulic conductivity sar Water sodicity 
sd Soil depth na Na 
ac Acidity cl Cl 
ca CaCO3 bo B 
gy Gypsum temp Temperature 
al Alkalinity tw Mean temperature winter 

cec CEC ts Mean temperature summer 
ece Soil salinity 

  

esp Exchangeable Sodium Percentage 
om Organic mater 
n Nitrogen 
p Phosphorus 
k Potassium 

Results and Discussion 
Descriptive statistics for some chemical soil characteristics of the study area 

Some soil physical and chemical characteristics were determined and the 
descriptive statistics of these properties such as minimum, maximum, mean, 
standard deviation (StdDev), and coefficient of variation (CV) were calculated 
(Table 2).  The data showed that the soil has high calcium carbonate (23.35% 
average) and low organic matter contents (0.04% average). These have pH values 
ranging from 7.9 to 8.5, with a mean value of 8.19. This low soil organic matter 
content clearly reflected the aridity conditions of the studied region that is 
characterized by sandy loam of textural class. The low values of the coefficient of 
variation (CV) indicate that the samples did not have extreme values except in 
exchangeable sodium percentage (ESP). 
Table 2. Some statistical parameters of some chemical soil characteristics 

Property Descriptive Statistics 
Min. Max. Mean StdDev C.V 

E.C (dsm-1) 0.1 2.4 0.5 0.5 1 
pH 7.9 8.5 8.19 0.17 2.07 

ESP (%) 16 45 29.39 9.37 31.88 
CaCO3 (%) 22.3 24.5 23.35 0.6 2.56 

O.M (%) 0.3 0.5 0.4 0.05 11.24 
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Water properties 
The data of water analysis in Table 3 indicated that this water is suitable for 

irrigating most crops, except for those crops that are highly sensitive to salts. Also, 
it can be used on most lands without fear of sodium accumulation, unless the soil 
is poorly permeable and drained, in which case the soil profile should be washed 
occasionally.  
 Table 3. Main characteristics of water sample 

pH EC (dSm-1) Cations (ppm) Anions (ppm) 
Ca Mg Na K Cl SO4 HCO3 

7.8 0.96 66.4 22.8 95 8 73.5 134.4 144 
GIS-Mapping Soil Properties  

Inverse distance weighted (IDW) interpolation method is employed to 
estimate the values of soil properties at the unsampled locations. The value of the 
soil pH is a very important factor in plant nutrition as it controls the availability of 
the nutrients in the soil for uptake by the plant. It also specifies the soil suitability 
for cultivating a specific crop (Mustafa et al., 2011). The findings of this 
investigation demonstrated that 93 % of the study area has pH value more than 8, 
so, these high values of pH indicated that the soils are in the classes of alkaline 
soils (7.8) or highly alkaline soils (8.5) (FAO, 2006) (Figure 3). The results of EC 
showed that the studied soils were classified as non-saline soils with ECe less than 
4 dSm-1 (FAO, 1988) and it is suitable for most crops as shown in map (Figure 3). 
The study area has a percentage of CaCO3 ranging between 20% and 25% as 
shown in (Figure 3), and this indicates that the soil in the study area is strongly 
calcareous (FAO, 2006). High values of CaCO3 in the study area can lead to hard 
surface crust formation, in addition to the fixation of chemical fertilizers, 
especially phosphorus (Shokr et al., 2021).  Figure 3 showed that all the studied 
area was sodic soil. 

Fig. 3. GIS-maps of soil chemical properties. 



 
Mapping Soil Properties and Land Evaluation for … 

 
Assiut J. Agric. Sci. 55(1) 2024 (216-235)                                                                                 223 

The exchangeable sodium percentage (ESP) varied from 16 to 45% with an 
average of 29.39%. This indicates that all the studied soils were sodic soils, which 
are characterized by low permeability and poor structure, which negatively affects 
the growth and productivity of crops (Shokr et al., 2021).  
Soil available macronutrients and organic matter  

The concentration of available NPK in addition to organic matter (OM) is an 
important indicator of soil fertility. The obtained results showed that 54.39 % of 
the study area has low available nitrogen level (less than 108 ppm), 40.49 % 
medium (108-217 ppm), and 5.21 % high (more than 217 ppm) (Figure 4). The 
study area has an available phosphorus value less than 5 ppm and it falls under the 
low phosphorus level in the soil. The results showed that 37.52 % of the study area 
has a marginal potassium (45-112 ppm), and 62.37 % has an adequate potassium 
(more than 112 ppm) (Figure 4). Organic matter improves the soil’s chemical, 
physical and biological properties in addition to providing the plant with nutrients 
(FAO, 2000). The study area was poor in organic matter where it contains organic 
matter less than 0.68% due to the dominance of the climate of arid and semi-arid 
regions. The levels of soil available macronutrients and organic matter classified 
according to Verma et al., 2005. 

Fig. 4. GIS-maps of soil content of available macronutrients and organic matter. 

Land Evaluation 
To achieve land evaluation an integrated assessment was conducted 

considering each of; climate (mean temperature in summer and winter), soil 
physical properties (clay content (%), soil depth (cm)), soil chemical properties 
(pH, CaCO3 (%), ESP (%), EC (dS/m)), soil fertility properties (organic matter 
(%), N (ppm), P (ppm), K (ppm)), and water parameters (EC (dS/m), pH, SAR 
(%), Na (meq/l), Cl (meq/l). These parameters were used in ALES-arid software. 
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Land Capability  
Table (4) shows the relative distribution of capability classes in the study 

area. The result of the land evaluation assessment shows that in the study area all 
land units have been categorized as class 3 (fair class), which has some limitations 
for agricultural use (Clay content, CEC, and alkalinity). For this reason, there is no 
need to map the capability classes in the study area. These limiting factors will 
decrease the possible kinds of crops for cultivation, and when cultivating these 
soils, it will need careful management and maintenance practices to improve and 
maintain their properties (Ghabour et al., 2008). However, some of these 
limitations such as CEC and alkalinity can be easily addressed by some good 
practices such as adding organic matter to improve the soil's ability to hold water 
and nutrients and reduce the value of soil pH.   
Table 4. Land capability classes of the study area 

Fertility Classes 
Table (5) shows the relative distribution of fertility classes in the study area. 

The result of the land evaluation assessment shows that in the study area all land 
units have been categorized as class 4 and class 5 (poor and very poor classes), 
which have some limitations (OM, P, and K). 
 Table 5. Land fertility classes of the study area 

Sample 
No. Fertility Classes Sample 

No. Fertility Classes Sample 
No. Fertility Classes 

1 C4 (om, p) 9 C5 (om, p, k) 17 C5 (om, p, k) 
2 C4 (om, p) 10 C5 (om, p, k) 18 C4 (om, p) 
3 C4 (om, p) 11 C4 (om, p) 19 C5 (om, p, k) 
4 C5 (om, p, k) 12 C5 (om, p, k) 20 C5 (om, p, k) 
5 C4 (om, p, k) 13 C5 (om, p, k) 21 C5 (om, p, k) 
6 C5 (om, p, k) 14 C4 (om, p) 22 C5 (om, p, k) 
7 C4 (om, p) 15 C5 (om, p, k) 23 C5 (om, p, k) 

8 C4 (om, p) 16 C5 (om, p) 24 C5 (om, p, 
k) 

Land Suitability for Cultivation 
Finding the right crop for the suitable soil is very important to increase 

production, conserve the soil and reduce costs (Ostovari et al., 2019). ALES-arid 

Sample 
No. 

Capability 
Classes  

Sample 
No. 

Capability 
Classes 

Sample 
No. 

Capability 
Classes 

1 C3 (t,cec) 9 C3 (t, cec) 17 C3 (t, al, cec) 
2 C3 (t, al, cec) 10 C3 (t, cec) 18 C3 (t, cec) 
3 C3 (t, cec) 11 C3 (t, cec) 19 C3 (t, al, cec) 
4 C3 (t, al, cec) 12 C3 (t, cec) 20 C3 (t, cec) 
5 C3 (t, cec) 13 C3 (t, cec) 21 C3 (t, al, cec) 
6 C3 (t, al, cec) 14 C3 (t, cec) 22 C3 (t, cec) 
7 C3 (t, al, cec) 15 C3 (t, al, cec) 23 C3 (t, cec) 
8 C3 (t, al, cec) 16 C3 (t, al, cec) 24 C3 (t, cec) 
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software was employed to predict land suitability for common crops in the studied 
area. The land suitability for a specific crop was determined by investigating the 
properties of soil, water, and climate. The software outputs are one class of the six 
classes for each crop in specified location (Table 1). The low soil content of clay 
(t) and the increase in ESP were the main limiting factors to producing most crops 
in the study area. 
Land suitability for perennial crops (Exa. Alfalfa) 

The land suitability was evaluated for alfalfa as a perennial crop. Table (6) 
shows the agricultural soil suitability for each soil sample for the alfalfa crop and 
restricted factors for cultivating it, so this table can be used as a guide for soil 
reclamation in the studied area. 
Table 6. Agriculture soil suitability classes and their limitations for Alfalfa planting. 

Sample 
No. Suitable classes  Sample 

No. Suitable classes  Sample 
No. Suitable classes  

1 S1 9 S1 17 S2 (esp) 
2 S1 10 S3 (t) 18 S1 
3 S1 11 S1 19 S1 
4 S2 (esp) 12 S1 20 S1 
5 S1 13 S1 21 S1 
6 S2 (esp) 14 S1 22 S1 
7 S2 (esp) 15 S1 23 S1 
8 S3 (t, esp) 16 S2 (esp) 24 S1 

The results showed that all the soil of the studied area are generally suitable 
for alfalfa plantation, where they occupied the category of suitable soils (S).  The 
soils had the interior distribution to have 72 %, 21 % and 7 % as S1, S2, and S3, 
respectively (Figure 5). Alfalfa high soil suitability may be because this perennial 
legume grows well on rich, friable, well-drained loamy soil with loose topsoil 
characterized by pH of 7.5 (Duke and James, 1981).  

Fig. 5. GIS – maps of soil suitability classes and their limitations for Alfalfa crop. 
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Land suitability for Annual crops 

The land suitability was evaluated for annual crops (wheat, barley, maize, 
sorghum, and sunflower) (Table 7).  
Table 7. Suitable classes and their limitation factors for some annual crops 

Sample 
No. 

Suitable classes 
Wheat Barley Maize Sorghum Sunflower 

1 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
2 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
3 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
4 S2 (t, esp) S2 (t) S3 (t, esp) S3 (t, esp) S3 (t, esp) 
5 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
6 S2 (t, esp) S2 (t) S3 (t, esp) S3 (t, esp) S3 (t, esp) 
7 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S3 (t, esp) 
8 S2 (t) S2 (t) S4 (t, esp) S4 (t, esp) S4 (t, esp) 
9 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 

10 S2 (t) S2 (t) S4 (t, esp) S4 (t, esp) S2 (t) 
11 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
12 S1  (t) S2 (t) S2 (t, esp) S2 (t, esp) S2 (t) 
13 S1  (t) S2 (t) S2 (t, esp) S2 (t, esp) S2 (t) 
14 S1  (t) S2 (t) S2 (t, esp) S2 (t, esp) S2 (t) 
15 S2 (t) S2 (t) S3 (t, esp) S2 (t, esp) S2 (t) 
16 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S3 (t, esp) 
17 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S3 (t, esp) 
18 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
19 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
20 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
21 S2 (t) S2 (t) S3 (t, esp) S3 (t, esp) S2 (t) 
22 S1  (t) S2 (t) S2 (t, esp) S2 (t, esp) S2 (t) 
23 S1  (t) S2 (t) S2 (t, esp) S2 (t, esp) S2 (t) 
24 S1  (t) S2 (t) S2 (t, esp) S2 (t, esp) S2 (t) 

Land suitability was evaluated for the annual crops (wheat, barley, maize, 
sorghum, and sunflower). The data showed that most of the studied area is 
moderately suitable for wheat, barley, and sunflower crops (75%, 100%, and 75%, 
respectively), and marginally suitable for maize and sorghum (68%, and 64%, 
respectively) (Figure 6). This moderate soil suitability may be because wheat, 
barley and sorghum do not require much for its growth (IAO, 2007). These results 
make the study area suitable for achieving the goals of the Egyptian government 
policy in achieving the highest possible self-sufficiency in major crops such as 
wheat (Elasraag, 2015). 
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Figure 6. GIS-map soil suitability classes and their limitations of Annual Crops: 
(Wheat, Barley, Maize, Sorghum, and Sunflower). 

Land suitability for Leguminous crops 
The land suitability was evaluated for faba-bean, soybean, and peanut as a 

leguminous crop. Leguminous crops have an important function in fixing nitrogen 
in the soil. The result of the land evaluation assessment shows that in the study 
area all land units have been categorized as class 2 (good class), and class 3 (fair 
class) which has some limitations (Clay, and ESP) (Table 8). 
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Table 8. Suitable classes and their limitation factors for leguminous crops 
Sample 

No. Faba_bean Soybean Peanut Sample 
No. Faba_bean Soybean Peanut 

1 S3 (t, esp) S3 (t, esp) S3  (esp) 13 S2 (t, esp) S3 (t, esp) S2 (esp) 
2 S3 (t, esp) S3 (t, esp) S3  (esp) 14 S2 (t, esp) S2  (t, esp) S2 (esp) 
3 S3 (t, esp) S3 (t, esp) S3  (esp) 15 S3 (t, esp) S3 (t, esp) S3  (esp) 
4 S3 (t, esp) S3 (t, esp) S3  (esp) 16 S3 (t, esp) S3 (t, esp) S3  (esp) 
5 S3 (t, esp) S3 (t, esp) S3  (esp) 17 S3 (t, esp) S3 (t, esp) S3  (esp) 
6 S3 (t, esp) S3 (t, esp) S3  (esp) 18 S3 (t, esp) S3 (t, esp) S3  (esp) 
7 S3 (t, esp) S4  (t, esp) S3  (esp) 19 S3 (t, esp) S3 (t, esp) S3  (esp) 
8 S3 (t, esp) S4  (t, esp) S4  (t, esp) 20 S3 (t, esp) S3 (t, esp) S3  (esp) 
9 S3 (t, esp) S3 (t, esp) S3  (esp) 21 S3 (t, esp) S3 (t, esp) S3  (esp) 
10 S3 (t, esp) S4  (t, esp) S4  (t, esp) 22 S2 (t, esp) S2  (t, esp) S2 (esp) 
11 S3 (t, esp) S3 (t, esp) S3  (esp) 23 S2 (t, esp) S2  (t, esp) S2 (esp) 
12 S2 (t, esp) S2  (t, esp) S2 (esp) 24 S2 (t, esp) S2  (t, esp) S2 (esp) 

The results indicated that the land of the studied area is S2, and S3 for Faba 
bean crop (25%, and 75%, respectively). Soybean is an important crop especially 
for Egypt, providing oil and protein. The studied soil is S2, S3, and S4 for soybean 
(21%, 68, and 11%, respectively), and peanut crops (25%, 658%, and 7%, 
respectively) (Figure 7). 

Fig. 7. GIS-map soil suitability classes and their limitations of legume crops (Faba 
bean, Soybean, and Peanut). 
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Land suitability for Vegetables 

The land suitability was evaluated for potato, tomato, and onion as 
vegetables. Table (9) shows the agricultural soil suitability for each soil sample for 
these crops, and it can be used as a guide for soil reclamation in the studied area 
by removing restricted factors. 
Table 9. Suitable classes and their limitation factors for vegetable crops. 
Sample 

No. Potato Tomato Onion Sample 
No. Potato Tomato Onion 

1 S3 (esp) S1 S2 (t) 13 S2 (esp) S1 S2 (t) 
2 S3 (esp) S1 S2 (t) 14 S2 (esp) S1 S1 (t) 
3 S3 (esp) S1 S2 (t) 15 S3 (esp) S1 S2 (t) 
4 S3 (esp) S2 (esp) S2 (t, esp) 16 S3 (esp) S2 (esp) S2 (t, esp) 
5 S3 (esp) S1 S2 (t) 17 S3 (esp) S2 (esp) S2 (t, esp) 
6 S3 (esp) S2 (esp) S2 (t, esp) 18 S3 (esp) S2 S2 (t) 
7 S3 (esp) S2 (esp) S2 (t, esp) 19 S3 (esp) S1 S2 (t) 
8 S4 (t, esp) S3 (t, esp) S3 (t, esp) 20 S3 (esp) S1 S2 (t) 
9 S3 (esp) S1 S2 (t) 21 S3 (esp) S1 S2 (t) 

10 S4 (t, esp) S3 (t) S3 (t) 22 S2 (esp) S1 S1 (t) 
11 S3 (esp) S1 S2 (t) 23 S2 (esp) S1 S2 (t) 
12 S2 (esp) S1 S1 (t) 24 S2 (esp) S1 S1 (t) 

The results of this study showed that 25% of the studied soil is S2, 68% is 
S3, and 7% is S4 for potato plantation (Figure 8). The results showed that 93% of 
the studied area is suitable (S1, and S2) for tomato (Figure 8). The data indicated 
that most of the studied area is suitable for onion plantation; 18% of the studied 
soil is highly suitable and 75% is moderately suitable, and the rest portion (7%) is 
marginally suitable (Figure 8). 
Conclusion 

Land evaluation is an essential tool for sustainable agricultural development. 
ASLE-arid software was used for land evaluation in the study area, and ArcMap 
10.8 was used for interpolation and mapping of results. The soil characteristics are 
as follows: texture was sandy loam, soil pH ranged from 7.9 to 8.5, and calcium 
carbonate from 22.0% to 24.5%. The low contents of clay and cation exchange 
capacity, and high soil alkalinity are the major limiting factors for the land 
suitability, and which can be improved by applying agricultural proper 
management practices such as adding organic matter to the soil. According to land 
capability, the fair capability class (C3) occupied all the studied area. The major 
classes of land suitability of the studied area are highly suitable (S1) for alfalfa and 
tomato, moderately suitable (S2) for barley, wheat, sunflower, and onion, and 
marginally suitable (S3) for faba bean, sorghum, maize, soybean, peanut, and 
potato. The land reclamation is only possible after conducting a land evaluation. 
Therefore, this study and similar ones can contribute significantly to any decision 
regarding land reclamation and development in the study area for optimum crop 
production. 
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Fig. 8. GIS-map soil suitability classes and their limitations of vegetable crops 
(Potato, Tomato, and Onion). 
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ــاحل  ــي للأغراض الزراعیة، منطقة العلمین، السـ ــائص التربة وتقییم الأراضـ ــم خرائط خصـ رسـ
 الشمالي الغربي، مصر

 ربیع حرب د، إبراھیم احمد شحاتھ، احمدمحمد فای، احمد *يعبد العاطعماد فوزي  

 ، مصرجامعة دمنھور ،كلیة الزراعة الزراعیة،قسم الموارد الطبیعیة والھندسة 

 الملخص 
یمثل السـاحل الشـمالي یعد تقییم الأراضـي أداة ضـروریة لاسـتصـلاح وزراعة الأراضـي الجدیدة.  

الزراعیة المسـتدامة في مصـر. ولذلك كان الھدف الرئیسـي من    الغربي أحد المواقع الواعدة للتنمیة
ھـذا العمـل ھو تقییم الأراضـــــي للأغراض الزراعیـة في منطقـة الـدراســـــة بـاســـــتخـدام نظـام تقییم  

تم جمع وتحلیل عینات  و  ).ALES-arid(  بنظام الأراضــي الزراعیة للمناطق القاحلة وشــبھ القاحلة
سم) من أربعة وعشرین موقعاً (إجمالي   60  –  30سـم) وتحت السطحیة ( 30  – 0(التربة السـطحیة  

. تم اســتخدام تقنیات  الحمام  ترعةمن   عینة)، بالإضــافة إلى عینة واحدة من میاه الري  48العینات  
نظم المعلومات الجغرافیة لإنتاج خرائط لخصــــائص التربة وتقییم الأراضــــي. أظھرت النتائج أن  

ــة للتربة من   ــبة   ،8.5إلى  7.9قوام التربة كان طینیاً رملیاً، وتراوحت درجة الحموضــ وكانت نســ
مرتفعـة. وفیمـا یتعلق بتقییم الأراضـــــي فقـد احتلـت صـــــف القـدرة   3CaCOكربونـات الكـالســـــیوم  

تقییم الأرض ھي  كامل مسـاحة الدراسـة. وكانت العوامل المحددة التي تؤثر على  ) C3(المتوسـطة  
ــعة التبادلیة الكاتیونیة، وارتفاع قلویة التربة. وفیما یتعلق   المحتوى المنخفض لمحتوى الطین وللســ

 )S1(  بتقییم صــلاحیة التربة لاثني عشــر محصــولاً، كانت منطقة الدراســة مناســبة بدرجة عالیة
ــیم الحجازي ــبة إلى حد ما    %).68(والطماطم   %)71(  للبرس والقمح    %)100(للشــعیر   )S2(مناس

والذرة الرفیعة    %)،75(للفول البلدي   )S3(مناسـبة بشـكل ھامشـي   %).75(ودوار الشـمس والبصـل  
إن اســتخدام خرائط تقییم   %).68(  والذرة، وفول الصــویا، والفول الســوداني، والبطاطس  %)،64(

 ع استصلاح الأراضي الجدیدة.الأراضي یمكن أن یساعد صناع القرار فیما یتعلق بمشاری

 


