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ABSTRACT 

The Paleodrainage Delta soils are located between longitude 27
0
 00

\
 to 

31
0
 00

\
 East and latitude 27

0
 00

\
 to 30

0
 00

\
 North, covering about 44000.0 km2. 

This study aims to give a preliminary vision pertinent agriculture land 

evaluation and quality of water resources using GIS techniques, Land sat ETM 

images and digital elevation model (DEM).  

 Fifty five soil profiles were taken to represent the main physiographic 

units, and soil samples were performed for physical and chemical analyses. 

Also, water resource samples were collected from two wells and chemically 

analysed. 

Data reveal that landscapes include five physiographic units within the 

countor lines of delta belts as follows: 

1- Highest belt of the delta > 225 m a.s.l. 

2- High belt of the delta 150 – 225 m a.s.l.  

3- Medium high belt of the delta 75 – 150 m a.s.l.  

4- Lower belt of the delta 0 – 75 m a.s.l. 

5- Longitudinal dunes.  

The studied soils could be classified into two Taxonomic orders; 

Entisols and Aridisols within 26 soil family levels. The surface features are 

mainly almost flat to gently undulating relief partly with rock outcrop. These 

soils are deep to moderately deep, sand to sandy loam texture  locally with high 

gravel content or shallow depth. The lime and gypsum content were relatively 

high with more percentage in the medium-high and lower belt of the delta. Soil 

salinity varied widely from non-saline to extremely saline. 

Data showed that high current suitability values were in very high belt 

of delta, whereas moderate potential suitability values were in some low belt of 

delta. While, low current and potential suitabilities were in sand dunes unit. The 

obtained classes could be changed to the better as potential suitability. 

Data revealed that waters quality of the two wells, No. 1 and 2 are not 

suitable for drinking usage, however iron content is mostly above the critical 

limits for such use. On the other hand, waters of well No. 1 have marginally 

suitable class (C3-C2) for irrigation use and may cause more restrictions when 
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used for a long-term. While, waters  of well No. 2 have highly suitable class 

(C1-C1) for crop irrigation without any restrictions, hence when used for a long-term. 

Key Words : Paleodrainage Delta, GIS, Western Desert, Qattara Depression, 

Geomorphology. 

Introduction 

The identification of the land resources for agricultural development 

justifies the importance of producing a collective physiographic soil maps for 

building up database of land information system. The land resources may be 

divided into three groups: (1) very stable resources (climate, relief, geological 

formations), (2) moderately stable resources (soils and water, some artificial 

elements of the land), and (3) relatively unstable resources (vegetation and related 

biological features);(Vink,1975). 

 Physiographic approach can provide a good basis for explaining 

geomorphology through aerospace image interpretation (Goosen, 1967). The 

physiographic genesis was performed to find a land attribute illustration for a vast 

area, considering the parent rock and the inherited parent material, which can be 

traced by the paleo and recent drainage patterns as mediators between the 

highlands and lowlands. The availability of data sources in a digital form and 

increased capability of computers to handle large volumes of data have allowed to 

create attributes data of soils, as with soil survey. Spatial mapping usually involves 

the interpolation of point data across surfaces to depict condition at all positions on 

the land surface. Remote sensing should be used as an aid to distinguish landscape 

element. Qualitative models derived from modification of soil landscape models 

are efficient means of interpolation point data based on conceptual relationship 

between observation of the soil property or condition being mapped and easily 

observable landscape features (Peterson et al. 1996). Geographic Information 

System (GIS) is considered as organized collection of computer hardware, 

software, spatial and non-spatial data that can help users for the efficient capture, 

storage, update, manipulation, analysis and management of all geographically 

referenced information. Features on the map are linked to records in the database 

which contain a multitude of attributes and values. These components (digital map 

and database) serve as a storehouse of information. The map stores physical 

features and the database stores information about them. The result of having these 

two components linked is that both spatial data (map features) and attribute data 

can be queried and retrieved. This is important for planners, who rely on data 

about geographic space. Additional mathematical functions can allow statistical 

analysis of data, create new data and create predictive models. 

The aims of this study were to using remote sensing data for identify the 

landforms, their soil attributes and quality of irrigation water as land resources, in 
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a vast area that has important situation for development and introduce it to one of 

the agriculture extension project.  

Location of study area 

The study area are located between longitude 27
0
 00

\
 to 31

0
 00

\
 East and 

latitude 27
0
 00

\
 to 30

0
 00

\
 North, and occupies a vast region that covers about 10 

482 000 fadden (44000.0 km
2
), from east El-Qattara depression to west of Gabel 

Qatrani and west of Dyrout aligning of El-Menia and El-Fayoum provinces 

(Fig.1). 

Geology  

 Issawi and Mc Cauley (1992) attributed the origin of these Paleodrainage   

(undulating delta apex) to the downstream parts of the Qena system, which formed 

by northward lateral erosion in the early Oligocene as the Red Sea Mountains rise. 

The eroded materials removed from the Red Sea Mountains to the northwest of El 

Fayoum basin depositing a delta across El Fayoum in huge quantities of deep 

fossiliferous Oligocene Fluvial sands and gravel. Albritton et al. (1990) proposed 

that Qattara Depression originated as a stream valley that was dismembered by 

Karstic processes during the late Miocene epoch, and after word it was by Fluvial 

processes. A major stream issuing from the Gilf Kebir highlands in the south, 

showed northward may have done so by  route through the Qattara to an exit near 
the head of the Ras Alam or Rum submarine canyon offshore near Alexandria Map (1). 

Issawi et al. (2001) stated that the part of the Paleodeltaic sediments 

represents the Miocene transgression reached to about 60 km south of Cairo, and 

its sediments make up the surface of the desert to the north of El Fayoum basin. 

The degradation first removed the Oligocene sands and conglomerates of Gabel 

Qatrani formation, and Eocene bedrock of the depression bottom. It was 

accomplished when the Mediterranean was desiccated the late Miocene and 

streams cut deep canyons toward the sea bed, and the final phase took place in the 

Quarternary. 

Data in the Geological map of Egypt (1987) reveal that apex of delta 

belong to tertiary (Miocene, Oligocene and Eocene), Quaternary (Undivided 

Quarternary and sand dunes), while enter and pro delta belong to Eocene era only. 

Climate 

 The climatic data of studied area (CLAC, 2010), show a very low annual 

precipitations or nearly absent (about 7.5 mm/y). The mean annual temperature is 

above 22.0
o
C with. Minimum temperature is recorded in January, while maximum 

temperature is recorded in August. According to USDA (2010) the studied area 

has hyperthermic temperature regime with aridic and torric soil moisture regime. 

Water resources  
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Nubian Sandstone Aquifer System (NASA) occupying much areas of 

Egypt and extended to the border of westward direction into Libya, in the south 

and southwestward direction into Sudan and chad, Shata(1987). The water 

resources which recorded in the studied area are demonated by El-Moghra aquifer 

system which have an average thickness of 300m (200 million m
3
/y), and Salinity 

>3000 ppm, with associated aquifers such  as fractured carbonate aquifers and 

Nubian Sandstone aquifer, Allam et al. (2002). 

 

 

 

 

 

 

 

 

    

Materials and Methods 

 

 

 

 

 

To achieve the aforementioned target, analysis of landsat images covering the area 

under investigation was done to identify the different physiographic units. Also, 

fieldwork was performed to describe the soils developed on these physiographic 

units as well as to collect soil samples for laboratory analyses to recognize the soil  

properties, which were used as guidelines for soil classification, hence land 

suitability for irrigated agriculture.    

GIS work 

The Geographic information system (GIS) was used for analytical and data 

management features including data input for reprocessing and output for final 

maps and useful arrays of digitizing operations for provide vector or raster based 

modeling capabilities for overlay and buffer analysis creation. All vector layers 

were imported into GIS. GIS is used for design spatial modeling of the soil 

properties of study area .The average weight values were calculated for each 

property of each profile using all profile depth. Data acquired in year 2010 of 

landsat Enhanced Thematic Mapper (ETM) which have spatial resolution 28-30 m 

were used for delineation the physiographic units of the studied area. The 

physiographic analysis detailed by Goosen (1967). Updating of the physiographic 

         Map (1) THE EGYPTIAN GEOLOGLCAL SURVEYAND 

MINING AUTHORITY 1981. 

  

 

Figure 1: Location map of the study area 

in Western Desert of Egypt. 
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map was carried out using the American landsat 7 image (path 176 row 41, path 

177 row 39, path 177 row 40, path 178 row 41, path 178 row 40, path 179 row 39, 

and path 179 row 40), Fig. 2, and  map contour line Fig. 3.  . The hardware which 

were used to carrying out the work are: PC (I7), GPS, scanner, and printers, 

software have been using to construct the geographic data are, Arc Gis 9.3 and 

Erdas Imagine 9.1. 

Fieldwork and sampling  

The preliminary image-interpretation map was checked in the field by 

different ground observation points to confirm the boundaries of the physiographic 

units or to revise what were shifted.  

The different physiographic units were represented through 55 soil profiles 

and 2 water samples. The soil profiles were dug to a depth 150 cm or to lithic 

contact (bedrock). Soil samples were collected to represent the different 

morphological variations throughout the soil profile layers and were described 

according to the nomenclature of FAO (2006) and the Munsell Color (2010). 

The disturbed soil samples were air-dried, crushed, sieved through a 2 mm sieve, 

then, the obtained fine earth samples (less than 2 mm) were kept for laboratory 

analysis.        

Longitudes and latitudes of the studied profiles as well as their elevations were 

defined in the field using GPS. 

Laboratory analysis 

Particle size distribution was determined using the International Pipette 

method (Piper, 1950) and sodium hexametaphosphate as dispersing agent as 

described by Baruah and Barthakur (1997). Calcium carbonate content was 

measured using the Collin's Calcimeter method (Wright, 1939). Saturation soil 

paste extract and soil pH in the soil water suspension of 1:2.5 were determined 

according to the methods described by Jackson (1973). 

Gypsum content, and the exchangeable sodium percentage were 

determined according to the methods described by Richards (1954). Soils under 

study were classified into taxonomic units according to Soil Taxonomy System 

(USDA, 1975) and using the keys to Soil Taxonomy (USDA, 2010). Soils under 

investigation were evaluated using the parametric system for irrigated agriculture 

land evaluation namely “land Capability Classification” undertaken by Sys and 

Verheye (1978), water resource samples were collected from two wells and 

chemically analysed. Well No.1 is located in 29° 09
\
  37

\\
  E &  28° 43

\
  23  N, 

having + 119 a.s.l. (above sea level), Well No.2 is located in 29° 26
\
  36

\\
  E &  28° 

33
\
  47

\\
  N, having + 101 a.s.l. Water quality and its suitability have been 

compared with the standard guide line values of both drinking and irrigation water 

uses, issued by Richards (1954), El-Ghandour et al. (1983),Ayers and Westcot 
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(1985), Egyptian Ministry of Health (1995), Ministry of Environment (1999) and 

WHO (2008).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Results and Discussion 

Data cited from Issawi and McCauley (1992), and Albritton et al. (1990), 

which illustrated previously in introduction, reveal to the studied area have 

different parent materials and multi origin.  

On the other hand, the geological map of Egypt 1981(map1), cleared that studied 

area belong to five geological eras, while enter and prodelta belong to one era 

(Eocene). 

Afify (2009) concluded that the studied area is a Paleodrainage delta, and 

the delta consist of three units, i.e. delta apex, inter delta and prodelta but have the 

same parent material and precipitate in the same era. 

Delta apex, enter delta and prodelta have a descending elevation, respectively 

while, delta recorded by 34m to 311m a.s.l.  Elevation model program appear that 

inter delta is higher than delta apex in most area, return to Figure (3).We can 

concluded that the studied area have not the pattern of the delta but we can 

describe it as a false delta, because it have the delta form only. 

Tracing the landscape genesis for very vast area, such as the studied one, begin 

from Gable Qatrani Formation which its elevation tends to decrease gently to 

reach sea  

level at El-Quattara depression in its west side, which intimate that the 

delineated main physiographic units are : 

1- Highest belt of the delta (> 225 m a.s.l.) 

 

  Figure 2: Landsat TM 7 image of the studied 

area   

area (RGB, Geocover 2013). 

 

  Figure 3: shows contour lines in the study area 
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2- High belt of the delta (150 – 225 m a.s.l.)  

3- Medium-high belt of the delta (75 – 150 m a.s.l.)  

4- Lower belt of the delta (0 – 75 m a.s.l.) 

5- Longitudinal dunes   

a.s.l. = (above sea level)         

The main physiographic units are illustrated in map (2), the morphological 

description of the studied soil profiles are summarized in Table (1), while physical 

and chemical attributes are recorded in Table (2). The delineated physiographic 

units are described as follows:-  

1- Highest belt of the delta ( > 225 m a.s.l.)  
Soils of this unit are located in the central part of the study area surrounded 

with soils of high belt of delta and mountains. The surface features are characterized 

by almost flat to gently undulating relief and covered mainly by dark coloured coarse 

fragments as gravel. Most of the examined soil profiles are deep to moderately deep 

sandy to sandy loam texture mainly in subsurface reddish colour (7.5YR and 5YR). 

The clay content ranges of the most between 3 and 15% and the gravel content vary 

widely from nil to more than 50%. Soil structure is massive in slightly hard to very 

hard consistence by depth. The lime and gypsum content range from 2 to about 20% 

and from <1 to about 15%, respectively, that were observed in the field as few to 

common secondary accumulation. The soil reaction (pH) range from 7.6 to 8.2, that 

indicate moderate alkaline while soil salinity as determined by the Electrical 

conductivity, values (ECe) range from very slightly saline ( 2 to 4  dS/m) to strongly 

saline (16 to 32 dS/m)    

By using the Soil Taxonomy Key manual (USDA, 2010), the examined 

profiles in these soils were classified to the family level and the following taxonomic 

units were indentified as an associations kind: 

-Weakly developed soils (Entisols order): 

- Sandy soils: Typic Torriorthents, sandy, mixed, hyperthermic. 

- Gravelly loam soils: Typic Torriorthents, loamy-skeletal, mixed, hyperthermic. 

- Soils developed under arid conditions (Aridisols order): 

- Lime accumulated /gravelly loam soils:  

:Typic Haplocalcids, loamy-skeletal, mixed,   hyperthermic. 

- Calcigypsy sandy or gravelly sand soils:  

:Typic Calcigypsids, sandy, mixed, hyperthermic. 

:Typic Calcigypsids, sandy-skeletal, mixed, hyperthermic. 

And the following taxonomic units as inclusions: 

- Lime accumulated sandy or gravelly sand soils:  

:Typic Haplocalcids, sandy, mixed, hyperthermic. 

:Typic Haplocalcids, sandy-skeletal, mixed,hyperthermic. 

- Gypsiferous gravelly loamy soils:  

:Typic Haplogypsids, loamy skeletal , mixed, hyperthermic. 
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35 0 - 150 0.0 10YR7/6 10YR6/6 sg lo sl  - - - 

48 0 - 150 0.0 10YR7/6 10YR6/6 sg lo sl  - - - 

55 0 - 150 0.0 10YR7/4 10YR6/6 sg lo sl  - - - 

 

Soil structure: gr=granular(single grain), bw: blocky wreak grain , bm: blocky medium, pm: platy medium.   . 

Consistency: v.h=very hard,h=hard, f=friable, lo=loose, so=soft, vs=very sticky, ss=slightly sticky, vp=very 

plastic and sp=slightly plastic. 

Effervescence: st: strong, mo:moderate, sl: slightly effervescence. 
Consistency: vh= very hard, h=hard, sh= slightly hard, so=soft, lo=loose. 
Lower boundary: cs=clear smooth, cs: clear smooth, cw: clear wavey, aw : abrupt wavey, , as : abrupt 

smooth, and gw: gradual Wavy . 
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43 
0 - 20 89.47 6.21 4.32 S 7.71 30.67 24.90 0.12 3.49 

20-50 46.32 24.34 29.34 SCL 7.98 48.54 54.94 15.25 2.73 

44 
0 - 20 90.51 6.45 3.04 S 8.69 81.11 33.54 0.21 1.62 

20-80 46.90 19.89 33.21 SCL 7.83 167.93 50.93 33.53 0.85 

45 
0 - 25 88.71 7.08 4.21 S 7.9 8.78 6.26 0.19 5.79 

25-70 50.69 19.67 29.64 SCL 7.89 9.29 14.07 16.16 2.98 
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0 - 25 79.49 13.64 6.87 LS 7.55 46.76 42.13 0.54 10.00 

25-65 79.93 13.02 7.05 LS 7.82 37.96 33.24 16.44 13.35 

65-130 25.85 29.37 44.78 C 7.27 39.32 35.28 17.51 19.61 

47 

0 - 20 78.12 14.87 7.01 LS 7.89 54.44 39.97 2.90 29.29 

20-70 79.64 13.08 7.28 LS 7.73 48.98 47.89 24.85 28.02 

70-130 22.56 32.67 44.77 C 7.39 43.76 31.72 19.53 29.80 
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35 0 - 150 92.68 4.68 2.64 S 8.2 2.23 4.68 0.00 0.00 

48 0 - 150 89.03 7.64 3.33 S 8.15 1.08 1.33 0.43 0.00 

55 0 - 150 91.96 6.03 2.01 S 8.2 2.23 4.37 0.15 0.52 

   

Fine earth: S=Sand, LS=Loamy sand, SL=Sandy loam, SCL=Sandy clay loam, CL=Clay loam and C=Clay. 

 

2- High belt of the delta (150 – 225 m a.s.l) 

Soils of this unit are located in the central part of the study area surrounded with 

soils of highest belt of delta and bordered from north and south with medium-high 

belt of the delta. The surface features and soil attributes are almost similar to that 

of highest belt unit but differ in the range of some soil characteristics. The 

topography is relatively less undulating and also for surface dark coloured gravel. 

The examined profiles indicate more coarser texture in most locations but in less 

gravel content and locally with shallow soil depth over rock. Both lime and 
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gypsum seem to be in relatively lower content, but soil salinity ranges mainly from 

moderately (8 to 16 dS/m) to very strongly saline (32 to 64 dS/m). 

According to the characteristics of the examined soil profiles, the following 

association taxonomic units were indentified:     

-Weakly developed soils (Entisols order): 

- Sandy  or Gravelly sand soils: Typic Torriorthents, sandy, mixed, hyperthermic. 

:Typic Torriorthents, sandy-skeletal, mixed, hyperthermic. 

-Loamy or Gravelly loam soils: Typic Torriorthents, coarse-loamy, mixed, 

hyperthermic. 

:Typic Torriorthents, loamy -skeletal, mixed, hyperthermic. 

- Soils developed under arid conditions (Aridisols order): 

- Lime accumulated sandy soils:  

:Typic Haplocalcids, sandy, mixed,   hyperthermic. 

- Gypsiferous sandy or gravelly sand soils:  

:Typic Haplogypsids, sandy, mixed, hyperthermic. 

:Typic Haplogypsids, sandy -skeletal , mixed, hyperthermic. 

:Leptic Haplogypsids, sandy, mixed, hyperthermic. 

And the following taxonomic units as inclusions: 

- Shallow sandy soils: :Lithic Torriorthents, sandy, mixed, hyperthermic. 

- Shallow Gypsiferous gravelly sandy soils:Lithic Haplogypsids, sandy-skeletal, 

mixed, hyperthermic. 

- Calcigypsy gravelly sand soils:  

:Typic Calcigypsids, sandy-skeletal, mixed, hyperthermic. 

 



Soliman.Y.R.A                                                                                                       59 

Fayoum J. Agric. Res. & Dev., Vol. 32, No.1, January, 2016 
 

 

    

     34 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map. (2): Physiographic units map of the studied area- Eastern-South Desert Outskirt of Al-

Qattara depression, Egypt 

 

3- Medium- high belt of the delta   (75 – 150 m a.s.l. ) 
Soils of this unit are surrounding the high belt unit and bordered from north 

with lower belt unit. The surface features are characterized by almost flat relief 

covered by common relatively light coloured gravel. Also, the surface is mainly 
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dissected by many shallow gullies and the scattered rock outcrops were observed. 

The depth of the examined soil profiles vary from deep to shallow over rock or 

idurated layer. The soil texture is dominated by sandy to sandy loam in 10YR to 

7.5YR hue colour and mixed with high gravel content in some profiles. The 

relatively high lime and gypsum content were indicated in the most of soil layers 

that observed in the field as common to many secondary accumulation with 

indurated gypsum in some subsoil layers. The soils are moderately alkaline and 

salt content varied widely from slightly to very strongly saline. Accordingly, the 

following taxonomic unit could be indentified the studied soil profiles:         

- Calcigypsy gravelly loam soils:  

Typic Calcigypsids, sandy-skeletal, gypsic, hyperthermic. 

- Calcigypsy sandy soils: Typic Calcigypsids, sandy, mixed, hyperthermic. 

- Shallow Gypsiferous soils: 

- Calcic Petrogypsids, fine loamy, gypsic, and hyperthermic. 

- Lithic Calcigypsids, sandy, carbonatic, hyperthermic. 

- Lime accumulated gravelly soils:  

-Typic Haplocalcids, loamy-skeletal, mixed,   hyperthermic. 

- Typic Haplocalcids, sandy-skeletal, mixed,   hyperthermic. 

-And the following taxonomic units as inclusions: 

- Weakly developed soils:Typic Torriorthents, sandy, mixed, hyperthermic. 

-Typic Torriorthents, fine loamy, mixed, hyperthermic. 

-Gypsiferous sandy soils: 

-Typic Haplogypsids, sandy skeletal, gypsic, hyperthermic. 

4- Lower belt of the delta (0 – 75 m a.s.l) 

This unit is found in the northern portion of the study area. The surface features 

are dominated by almost flat to gently undulating relief covered with few to 

common dark coloured gravel. The soil profiles are characterized by deep to 

moderately deep loamy or clayey texture mainly in 10YR hue colour, with coarse 

texture in the surface layers. Soil structure is massive mainly in hard and very hard 

consistence. The subsurface layers indicate high gypsum content with lime varied 

widely from 3 to 30%. The soils are very strongly to extremely saline with 

moderately soil reaction. The soil profiles indicate the following taxonomic units: 

- Gypsiferous loamy soils: Typic Haplogypsids, fine loamy, mixed, hyperthermic. 

- Calcigypsy soils: Typic Calcigypsids, sandy over clayey, gypsic, hyperthermic  . 

- Salt accumulated soils: Gypsic Haplosalids, fine loamy, gypsic, hyperthermic  .                                                    

5- Longitudinal dunes   

This unit are located over all previous units. It formed by the action of 

windblown sand as high longitudinal dunes that extend from the west-north to east 
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south direction. It characterized by homogeneous yellow loose sand almost free from 

lime and gypsum that classified as : -Typic Torripsamments, siliceous, hyperthermic. 

Land  suitability Evaluation: 
Land evaluation was calculated based on the concepts of  Sys & Verheye 

(1978), data in Table (3) show that current and potential suitability classes vary 

between Non suitable and  highly suitable with dominance low suitability levels, 

the soil Texture including gravel is the main factor for decreasing the suitability 

class, followed by soil salinity and alkalinity while lime and gypsum content as 

well as soil depth indicate different severity degree  . The higher suitability values 

were in highest belt of delta in the current state and in lower belt of delta in the 

potential state because of its high salinity levels which can be fixed by using the 

optimum cultivation methods, while the lowest values of current and potential 

suitabilities were in sand dunes unit. The major land improvement accelerates the 

utilization of the soil under consideration as follow: 

a- Using the organic matter as the soil conditioner and fertilizers. 

b- Application system of irrigation control of water percolation and wetting the 

root zone only such as drip irrigation, for sprinkler irrigation systems decreases the 

importance of soil texture as a main factor of land evaluation. 

c- Selection more suitable crops which are in agreement with soil components.    

Water quality and its Suitability: 
Data in Table (4) showed that the TDS and major ions content of the sampled 

wells (No.1 and No.2) are below the critical limits for drinking water guide line 

values, but the trace element content of ions is mostly above the critical limits of such 

use according to Ministry of Health (1995) and WHO (2008). Therefore, water 

resources of the two wells are not suitable for drinking usages. 

According to Richards (1954) and El-Ghandour et al.(1983), the sampled 

water corresponding to their TDS, EC and SAR values are characterized by high 

salinity levels with medium alkalinity hazard (C3-S2); having marginally suitable class 

for irrigation use, (well No.1). Therefore, it may cause more restrictions when used in 

irrigation for a long-term. On the other hand, the sampled waters of well No.2 are 

characterized by low salinity levels with low alkalinity hazard (C1-C1), having highly 

suitable class for crop irrigation, hence when used for long-term. 

According to Ayers Westcot (1985), water quality of well No.1 appears 

increasing problem level of salinity (1.2 dS/m) effect on grown crops, while its effect 

on soil permeability is no problem while values of adj SAR>9.00 reveal to sever 

problem of permeability and sever problem of sodium toxicity, increasing problem for 

chloride ions specially Foliar absorption from leaves wetted by sprinkler applied 

water. No problem level due to boron contents (0.193 ppm).  
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Total contents of nitrogen (NO3
-
 & NH4

+
) < 5 ppm reveal to no problem. 

Bicarbonate contents (4.85 me/L)  may cause problems while deposits on fruit or 

leaves due to sprinkler irrigation. Values of pH in normal range, while, pHc values 

<8.4 indicate tendency to precipitate lime from waters applied. 

Value of residual sodium carbonate >2.5 is considered not suitable for 

irrigation according to Van Hoorn (1971) where a high content of bicarbonate in 

irrigation water may lead to precipitation calcium and magnesium in the soil and 

thus to a relative increase of the sodium concentration.  

Contents of soluble trace elements are as follow Iron 1.17 ppm Manganese 0.086 

ppm, Zinc 0.005 ppm, and Copper nil. However the soil type should be taken in 

the consideration, whereas, most of soil under consideration sandy or gypsiferous 

soils.  

The sampled waters of well No. 2  show that salinity and adj. SAR values 

appear no problem, for soil permeability, or specific ion toxicity for plant roots 

and foliar absorption. 

Total contents of Nitrogen (NO3
-
 & NH4

+
) have no problem (1.7 ppm), pH 

value in a normal range, while Bicarbonate contents reveal to increasing problem 

level. Residual sodium carbonate appears no-sodium hazard. 

Soluble trace elements contents are present  as follows: Fe 0.673 ppm, Mn 0.115 

ppm, Zn 0.001 ppm and Cu 0.001 ppm. Therefore the second water well considers 

a good quality and suitability , when used for irrigation use for a long-term. 
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Table (4a): Some chemical analyses of the studied water resources.  
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Sodium adsorption ratio,   adj. SAR= adjusted sodium adsorption ratio ,    Nr= Normal range 

http://www.clac.edu.eg/


PRELIMINARY  STUDT  OF  AGRICULTURE  LAND  USE ….……….68 

Fayoum J. Agric. Res. & Dev., Vol. 32, No.1, January, 2016 
 

 

El-Gandour, M.F., K. Hefny, J.B. Khalil and S.A. Atta(1983). Suitability of  

groundwater in the Nile Delta region(Egypt) for irrigation. Middle East 

water & Sewage, 7(2), Fuel & Metallurgical Jout, Ltd. U.K. 

FAO (1994): “Guideline For Soil Profile Description”. FAO ISRIC Publication, 

Rome. 

FAO (2006). Guidelines for soil profile description. FAO, ISRIC Publication, 

Rome. 

Goosen, A.A.I. (1967): “Aerial photo-interpretation in soil survey”. Soil Bull. No. 

6, FAO, Rome, Italy. 

Issawi,B. and Mc Cauley,J.F. (1992). The Cenozoic rivers of Egypt : The Nile 

problem : in Friedman, R. and Adams ,B.(eds),The followers of Horus : 

Studies in memory of M.A.Hoffman:Egption Studies Association 

Publication No.2,Oxbow Monograph 20, Oxbow Books, Oxford, 

England, pp. 121-138. 

Jackson, M.L. (1973). Soil Chemical Analysis. Prentice India Private LTD, New 

Delhi, Indian. 

Ministry Of Industry and Mineral Resources 1981." The Egyptian Geological 

Survey and  Mining Authority". 

Ministry of the Environment (1999).Guidelines for irrigation water quality. 

Human Resource Development and Employment, Department of 

Environment.   

Munsell Soil Color Charts (2010). Edition Munsell Color, Macbeth Division of 

Kollmorgen Corp., 2441 North Calvert Street, Baltimore, Maryland, 

USA. 

Peterson, G.W., F.F. Connors, D.A. Miller and R.L. Gardner, 1996:  Aircraft 

and satellite remote sensing of desert soils and landscapes. Remote 

Sensing  Envron. No, 23: 253-271. 

Piper, G.S. (1950). Soil and Plant Analysis. A Monograph from the Wails Agric. 

Research Inst., University of Adelaide Australia. 

Richards, L.A. Ed. (1954). Diagnosis and Improvement of Saline and Alkali 

Soils. U.S.D.A. Hand Book No. 60. 

Said, R. (1990): “The Geology of Egypt”. Published for the Egyptian Central 

Petroleum Corporation, Conoco Hurghada, Inc. by Balkema, A.A., 

Rotterdam, the Netherlands.  

Shata,A.(1987). "Management problems of the Major Regional Aquifer in N.E. 

Africa." UN Tech workshop. Khartoum.  



Soliman.Y.R.A                                                                                                       69 

Fayoum J. Agric. Res. & Dev., Vol. 32, No.1, January, 2016 
 

 

Sys, C. and W. Verheye (1978): An attempt to the evaluation of physical land 
characteristics for irrigation according to the FAO framework for land 

evaluation. Int. Train Cent. Post Grad. Soil Sci. Ghent, Belgium pp 66-78. 

The Egyptian General Petroleum Corporation(1987).Geological map of Egypt 

(Scale 1: 500000). Sheet No. NG36 SW Luxor. 

U.S.D.A. (1975). Soil Taxonomy Basic System of Soil Classification. U.S. Dept., 

Agric. Handbook No. 436, USDA. Washington, D.C. 20402. 

U.S.D.A. ( 2010 ) :Keys of  Soil Taxonomy , 11 Edition , By Soil Survey Staff. 

Vink, A.P.A. (1975): Aerial photographs and the soil sciences. UNESCO, Proc. 

Toulouse Conf., Canada. 

Wright, C.H. (1939): Soil Analysis. Thomas Murby & Co., London. 

World Health Organization(WHO)(2008).Guidelines for drinking water quality 

(electronic resource): incorporating first addendum. Vol.1, 

Recommendations 3rd ed. Geneva, Switzerland, 595 pp.   

 

 زراعة  وًوعية هصادر الوياٍ في دلتا الصرف القذينللرض دراسة أولية لإستحذام الأ

 هصر -جٌوب شرق هٌخفط القطارة 

 

 ياسر ربيع أهيي سليواى

 يصش -عٍضح   –يشكض انجؾىس انضساػٍخ  –يؼهذ ثؾىس الأساظى وانًٍبِ وانجٍئخ 

 

ششق يُخفط انمطبسح  انً غشة عجم لطشاًَ وانً انغشة  ٍي اساظً دنزب انصشف انمذٌى  رًزذ

، ؽٍش رشغم يُطمخ انذساسخ يسبؽخ شبسؼخ رغطً ؽىانً ؽزً دٌشوغ ثًؾبراح يؾبفظزً انفٍىو وانًٍُب 

km رمشٌجٍب )  فذاٌ 01028111
2

نزمٍٍى الأسض أػطبء سؤٌخ أونٍخ . ورهذف انذساسخ انً (  00111

ركٍُك انزفسٍش  و( GISرمٍُبد َظى انًؼهىيبد انغغشافٍخ )ًٍبِ ثبسزخذاو انضساػٍخ ورؾذٌذ َىػٍخ يصبدس ان

ط الاسرفبػبد انشلًٍخ ر، وًَى(Enhanced Thematic Mapper 7)انًشئى نصىس الألًبس انفعبئٍخ 

(DEM)   فٍضٌىعشافٍخ رى رسًٍزهب كبلارً:فً اَزبط خشٌطخ ػبيخ نلاشكبل الاسظٍخ كىؽذاد 

 .(و فىق سطؼ انجؾش 882ا ) اكجش يٍ عذؽضاو انذنزب انًشرفغ  -0

 .(و فىق سطؼ انجؾش 882 - 021غ )يٍ ؽضاو انذنزب انًشرف -8

 .(و فىق سطؼ انجؾش 021 - 52ع  )يٍ ؽضاو انذنزب يزىسػ الاسرفب -3

 .(و فىق سطؼ انجؾش 52 - 1عخ  )يٍ  ؽضاو انذنزب انًُخف -0

 .انكضجبٌ انشيهٍخ انًًزذح -2

 َمطخ يلاؽظخ أسظٍخ نىظغ دنٍم يلايؼ انىؽذاد انخشٌطٍخ يبئخ وخًسىٌ اكضش يٍولذ رى رؾذٌذ ودساسخ 

وخًسىٌ  خًسخ، صى ؽذدد الإخزلافبد ثٍٍ هزِ انىؽذاد يٍ خلال دساسخ )انىؽذاد انفٍضوعشافٍخ انشئٍسٍخ(

  .لطبػب أسظٍب رى وصفهب يىسفىنىعٍب وأخزد يُهب ػٍُبد رشثخ نهزؾهٍلاد انًؼًهٍخ

رؾذٌذ يظبهش انسطؼ انزي ًٌضم انىؽذاد انفٍضوعشافٍخ كبٌ يزًشٍب يغ خطىغ  ورشٍش انُزبئظ اٌ

 انكُزىس انًخزهفخ الاسرفبػبد ػٍ سطؼ انجؾش نزًضم اؽضيخ انذنزب انمذًٌخ.
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)الاساظً انزً رطىسد رؾذ ظشوف  جزًرولذ ايكٍ رمسٍى الاساظً انًذسوسخ انً س

يزعًُخ سزخ وػششوٌ وؽذح رمسًٍٍخ ؽزً   Entisols (الاساظً ؽذٌضخ انزكىٌٍ) ،Aridisolsانغفبف(

اٌ يظبهش انسطؼ ثهب  رًٍم انً غجىغشافٍخ شجخ يسزىٌخ انً وٌزعؼ اٌ يظبهش انسطؼ ثهب  –يسزىي انؼبئهخ 

ولطبػبد انزشثخ ارصفذ غبنجب ثمىاو سيهً  خفٍفخ انزًىط ٌزخهههب عضئٍب ثشوصاد صخشٌخ فً ثؼط انىؽذاد 

ػ انؼًك ثؼعهب راد يؾزىي ؽصىي يشرفغ او ظؾهخ انؼًك . وانزشثخ انً غًً سيهً ػًٍمخ انً يزىس

غبنجب رؾزىي ػهً َست يشرفؼخ َسجٍب يٍ انغٍش وانغجس وركىٌ اكضش وظىؽب فً انًُبغك انًزىسطخ 

 .شذٌذح انًهىؽخكًب رجبٌُذ يهىؽخ انزشثخ كضٍشا يٍ انغٍش يهؾٍخ انً الاسرفبع والاكضش اَخفبظب يٍ انذنزب ، 

و انذنزب انًشرفؼخ عذا ورىظؼ انُزبئظ اٌ لٍى دسعبد صلاؽٍخ الاسض انؾبنٍخ نهضساػخ ًٌضههب ؽضا

، فً ؽٍٍ رًضم اػهً لٍى يزىسطخ انصلاؽٍخ نلأساظً انًزىلؼخ نجؼط أساظً ؽضاو انذنزب وانًشرفؼخ

وًٌكٍ انمىا ثأٌ دسعبد ، نىؽذح انكضجبٌ انشيهٍخانؾبنٍخ وانًزىلؼخ كبَذ ثًٍُب الم لٍى انصلاؽٍخ  –انًُخفعخ 

 .انصلاؽٍخ انؾبنٍخ ًٌكٍ انىصىل ثهب انً دسعخ انصلاؽٍخ الافعم نزًضم انؾبنخ انًزىلؼخ

( غٍش صبنؾخ نهششة ورنك لإسرفبع انًؾزىي 8و ) (0سلى ) ولذ اصجزذ انُزبئظ اٌ َىػٍخ يٍبح اَثبس

 0بٌ دسعخ َىػٍخ يٍبِ انجئش سلى ويٍ َبؽٍخ اخشي ف انؾذٌذ ثهب ػٍ انؾذ انًسًىػ لأسزخذايخ ، ػُصش يٍ

م دسعخ ركىٌ ؽذٌخ انصلاؽٍخ نهشي ولذ رسجت اظشاسا ثبنغخ ػُذ اسزخذايهب نهشي نفزشاد غىٌهخ. ثًٍُب رًض

( صلاؽٍخ ػبنٍخ نشي انًؾبصٍم ولا رسجت اظشاس يزىلؼخ ؽزً يغ الاسزخذاو 8َىػٍخ يٍبِ انجئش سلى )

 . Sys and Verheye (1978)نشٌبظى انًىظىع ثًؼشفخ رجبع انُظبو انكًى اورنك ثبنفزشاد غىٌهخ ،

 


