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ABSTRACT: The present work was carried out to study the mineralogical composition 

of the clay and sand fractions of some soils located at Tushka area between Latitudes 

22
o
 00

\
 and 23

o
 28

\
N, and longitudes 30

o
 00

\ 
and 32

o
 00

 
E. To fulfill this objective Landsat 8 

image and digital elevation model (DEM) of the studied area were used to define the 

geomorphic units of the studied area. The geomorphic units of the area under 

consideration could be grouped and described as Young Alluvial Plain, Old alluvial 

Plains, Pedi Plain, Playa and Aeolian Plain. The different geomorphic units were 

represented by 26 soil profiles.  

The obtained results indicate that, the studied soils are dominated by Kaolinite clay 

mineral followed by montmorillonite, interstratified minerals and illites. Also, chlorite 

minerals are presented in variable frequency depending on the parent material of these 

soils. The minerals assemblage are interpreted in terms of lithology and depositional 

environments. The mode of formation of the pre-wet climatic condition is in contrast to 

the present aridity status. 

Mineralogical composition of the sand fraction showed that, light minerals are the major 

component and mainly dominated by quartz which constitutes more them 89%. 

Feldspars are depicted with a few amounts not exceed 11% and represented by 

plagioclase, orthoclase and microcline. On the other hand, heavy minerals are dominated 

by opaques which constitute from 33% to 60.3%. Non-opaque minerals are dominated by 

pyroboles (pyroxene + Amphiboles,) followed by very stable minerals (Zircon, rutile and 

tourmaline).  Slightly stable minerals (garnet and epidote) and stable minerals (staurolite, 

kyanite, silimanite and andalusite) are found in less pronounced amounts.  

The frequency distribution of very stable minerals (Zircon, rutile and tourmaline) and 

weathering ratios lead to conclusion that, the studied soils are heterogeneous either due 

to their multi-origin and\ or multi-depositional regimes.  

Key words: Remote Sensing., Clay minerals, Heavy and light minerals, weathering 

ratios.  

 

INTRODUCTION  

The desert area extends to about 94% 

of the total area of Egypt. The reminding 

area is used for agriculture. According to 

statistics on the annual` increasing of the 

Egyptian population and their need for 

food to gotten with reduction in the 

cultivated lands in valley and delta, due 

to use agriculture land for building. The 

government of Egypt decided to get out 

from the narrow valley and search for 

other areas for food production. 

Tushka area is considered as a 

depression extended from south of El-

Kharga Oasis located in the southern 

part of the natural eminence of the 

Egyptian Western Desert. It is situated at 
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the western side of Lake Nasser in the 

southern, near the Egyptian-Sudan 

borders between Latitudes 22
o
 and 23

o
 

28
\
 N and longitudes 30

o
 and 32

o
 oo

\ 
E 

(Fig 1 a and b). The length of this area is 

approximately 140 km from east to west, 

with width of about 100 km.  

According to CLAC (2017), the 

climatic data of the studied area reveal 

that, the area are falls under arid 

conditions characterized by a hot 

rainless summer. The precipitation is 

quite rare during December, January and 

February (Winter Season), with high 

evaporation and low relative humidity.  

The geology of the south Western 

Desert has been studied by several 

geologists among them, Said (1962 and 

1990) and the EGSA (1988). According 

these studies the studied area is 

occupied by different types of rocks 

varying between the Cretaceous and 

Quaternary. It is mainly composed of 

marine, fluvio marine and continental 

deposits. 

Geomorphologically, Adel Salam 

(1965) classified the soils of lower Nubia 

area on the basis of land forms and 

geological formation to the following 

classes: 

1- Soils of Flood Plain and Recent 

Alluvial Deposits. 

2- Soils of the Old Alluvial Deposits.  

3- Soils of the lower Nubia plain from 

sandstone.  

4- Soils of the lower Nubia plain from 

granite. 

5- Soils of the lower Nubia plain from 

clay shale.  

6- Soils of the lower Nubia plain from 

limestone. 

7- Miscellanies land types.    

Abu El-Izz (1971), classified the area 

located between Wadi Halfa and Aswan 

into two geomorphic regions namely: 

1- The plains of lower Nubia are formed 

of Nubian Sandstone and dissected by 

a number of dry wadis and shallow 

depressions filled partly with deposits 

of sand and sandy loam. 

2- The lower Nubian plateau, which is a 

limestone plateau with a rugged   

surface, similar to the "hamada" 

variety (although it is dotted with 

outcrops termed" "Khrafish" by the 

nomads).  

The water resources in this South 

Valley are ground water and Nile water. 

The ground water is occurred as The 

Nubian Sandstone aquifer which covers 

an area exceeds 2 million km
2
. It is 

considered one of the biggest aquifers all 

over the world (Shehata, 2003). The 

aquifer occupies the southern east 

portion of the Nubian sandstone basin 

(El-Kharga basin) with varied water 

depth. 

The Nile Water Could be used through 

El-Sheikh Zayed Canal that coming by 

water upraising station from Nasser Lake 

north of Khour Tushka with about 10 km. 

This station consists of 500-meter-long 

tunnels under the water of Nasser Lake. 

The pumping station including 20 units 

and the actual body of the canal is a few 

hundred Kilometers long four canals 

allow water to reach the reclaimed soils. 

The canal could be carrying more than 

two billion cubic meters of water to the 

land south west of the High Dam. 

Many mineralogical studies have been 

carried out on the South Western Desert 

soils of Egypt by Harga et al (1983), Abd 

el Aal et al (1984), El-Demerdashe et al 

(1991), and Azzam (2004). 

El-Demerdashe et al (1991) in their 

studies of the High Dam Lake. region 

found that, the clay mineral assemblages 

are predominantly smectite (nontronite) 

and or interstratified minerals with less 

pronounced occurrence of kaolinite, 

hydrous mica, chlorite and palygorskite, 

regardless of locality or soil sub-great 

groups. Accessory minerals however 

normally dominated by quartz, yet show 



 

 

 

Mineralogical studies on clay and sand fractions as well as homogeneity of ……. 

111 

variations associate with soil sub-great 

groups. 

 

 
 

Fig. (1a): Location Map of the Studied Area (Tushka). 
 

 
 

Fig. (1b): LTM Map of the Study Area (Applying Bands 2, 3 and 7). 
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Azzam (2004) found that, Ca – 

montmorillonite is generally the 

dominant clay mineral followed by 

Kaolinite, vermiculite and illite. The 

frequency distribution of heavy and clay 

minerals indicated that the studied soils 

were derived from multi origin with an 

effective role for the River Nile 

sedimentation. 

The study of the origin and uniformity 

of the soils requires the identification of 

the heavy mineral’s domination in the 

non-clay fraction. This fraction contains 

relative high percentage of heavy 

minerals and could therefore, give more 

reliable data. Heavy minerals are suitable 

for assessing the origin and uniformity of 

parent materials because heavy minerals 

inherited from parent materials or altered 

during soil formation processes. Their 

content and distribution are considered 

among the useful tools in evaluating 

profile uniformity and development, 

weathering sequence, losses and gains 

as well as predicting the processes 

involved in soil formation, El 

Demerdashe et al (1979), Hassona (1999), 

Hassanein (2001) and Azzam (2004). 

The objectives of current study are to 

identify the main geomorphic units as 

well as mineralogical properties of clay 

and sand fraction, for the soils of the 

western side of lack Nasser (South 

Egypt). Genesis and soil formation were 

also, studied to elucidate its mode of 

formation, identify minerals within sand 

sub fraction and their relation to soil 

development as a degree of parent 

materials uniformity. The study also 

aimed to predict the role of environment 

in the formation of the different clay 

minerals.    

 
MATERIALS AND METHODS  

Remote Sensing and GIS works:  
Landsat 8 satellite image path 174 

(Rows 44 and 45), path 175 (rows 43, 44 

and 45) and path 176 (rows 43, 41 and 45) 

covering the studied area were acquired 

on 2017.The images were geometrically 

corrected and rectification method 

(image for map) was followed. The 

geometric model used in the rectification 

process was second order polynomial 

and the resampling method is the nearest 

neighbor method, SRTAM Digital 

Elevation Model (DEM) was acquired on 

2017 and used as the source data for 

elevation heights of the study area (Fig 

2). Geomorphic map was produced using 

digital image processing of Landsat and 

DEM using ENVI 5.1 software (III, 2014). 

The image was stretched smoothly 

filtered and its histograms were matched 

for its rectification and restoration 

according to (Lillesand and Kiefer 2007). 

GIS works were performed to produce 

base, geomorphic map of the studied 

area using Arc GIS 10.2 software (ESRI, 

2014). 

 

Field Work: 

The preliminary photo-interpretation 

map was checked in the field by different 

ground observation to confirm the 

boundaries of the geomorphic units or to 

revise what were shifted. Twenty Six Soil 

profiles representing different 

physiographic units of the studies area 

were taken in sites representing the 

predominant characteristics of each unit. 

Soil profiles were dug to a depth of 150 

cm or to till the lithic/para-lithic contact 

(Fig, 2). 

Soil samples were collected as 

representing the different morphological 
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variations through the soil profiles. 

These Soil samples were air dried, 

crushed and sieved through a 2 mm 

sieve. Fine earths (less than 2mm) were 

kept for different analyses.  

 
 

 

 

Figure (2): Geomorphic units and location of the chosen soil profiles in the study area. 
 

Separation of Sand and Clay 
Fractions:  

Separation of sand and clay Fractions 

was undertaken after the essential 

pretreatment, recommended by Jackson 

(1969).  The samples were then treated 

with distilled water and diluted Sodium 

Carbonate Solution (29. L) of pH 9.5 for 

dispersion of the collided system. Clay 

fraction of less than 2 um equivalent 

spherical diameters was then collected 
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after sedimentation of the large, particals, 

while the sand fraction of (0.125 – 0.063 

mm) diameter was separated by sieving.  
 

X-ray analysis of clay minerals:  

X-ray diffraction analysis was carried 

out on the clay fraction less than 2 

microns in diameter using Philips PW 

1140 / 90, X-ray apparatus, with nickel 

filter and Cu-radiation. Oriented Clay 

samples were prepared on glass slides 

and examined as follows: a) Mg saturated 

air dried, b) Mg- saturated glycerol 

solvated and c) K Saturated heated to 550 

C for 4 hrs. The X-ray diffractograms 

were interpreted on the light of tables 

presented by Brown (1961). Semi-

quantitative estimation of the clay 

minerals proportions was conducted by 

measuring the peak area as outline by 

Gjems (1967).    

 

Heavy and Light minerals analysis 

Separation of heavy and light minerals 

of the Sand Fraction (0.125 – 0.063 mm) 

has been proved to be the most suitable 

for the microscopic study (El-Hinnawi, 

1966). The separation of the 

aforementioned fractions into heavy 

(specific gravity > 2.87 g /cm
3
) and light 

minerals (specific gravity < 2.87 g / cm
3
) 

was conducted by means of the 

bromoform. The light and heavy minerals 

were collected and washed with alcohol 

and dried. The index figure was 

calculated as follows:  

Index figure = 
                          

                          
 x 100 

Mounting of light and heavy fractions 

was undertaken according to the method 

of Brewer (1964) in which grains were 

permanently mounted by Candabalsam. 

The systematic identification of the light 

and heavy minerals was carried out 

using the polarizing microscope 

principles of identification reported by 

Kerr (1959) and Milner (1962). The 

gradual mechanical stage for traverse 

counts was run as suggested by Milner 

(1962). Averages of 500 grains were 

counted as a balance between accuracy 

and time involved. The percent of 

different groups of heavy and light 

minerals was calculated.   
 

RESULTS AND DISCUSSION  

Geomorphology of the studied 
area 

The geomorphic analysis technique 

was carried out to perform the image 

interpretation based on the knowledge of 

the relation between geomorphology and 

Soils as well as the study of the features 

which are the result of the earth surface 

process (Sleen, 1984). The studied area 

included five different geomorphic units 

(Fig, 2) namely: 

I- Alluvial plain (A) 

1- Young alluvial plain (A1). 

(A 1.1) locally over blown sand.  

(A 1.2) locally rock outcrops.  

2- Old alluvial plain (A2). 

II- Pedi plain, gently undulating "P". 

III- Playa, almost flat "L" 

L.1 – Locally over blown sand.  

L.2 – Slightly depressed.   

IV- Aeolian plain "E" 

V- Miscellaneous land type 

V1- Dissected rock land.  

V2- Sand dunes – rock land complex.  

V3- Logged area seasonally 

submerged.  

 

Mineralogical Composition of the 
clay fraction   

The clay fraction of the soils plays an 

important role in determining of the 

physical, phiso-chemical properties and 

chemical reaction occurred in Soils.  Figs 

(3 to 9) show the x-ray diffraction 

patterns of the clay fraction separated 

from some layers of profiles (1, 4, 13, 18, 

21, 22 and 23) represented the soils of 

different geomorphic units in the Tushka 

area of Egypt. Semi quantitative 

estimation of clay minerals for these x-
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ray diffractograms are presented in Table 

(1). The diffraction patterns, revealed 

that, the clay fraction of the young 

alluvial plain soils (profiles 1 and 4) is 

dominated by Kaolinite. Illite and chlorite 

minerals are detected components. 

Smectite and interstratified minerals are 

detected in the layer (10-60) of profile 1 

(Figs 3 and 4). 

 
 

Table (1): Semi-quantitative clay mineral analyses for the clay fraction (< 0.002 mm) of 

the studied area. 

Geomor
-phic 
unit 

Profile 
No. 

Depth 
(cm) 

Inter-
stratified 
minerals 

Clay minerals Accessory minerals 

    Kaolinite 
Montmori-

llonite 
Illite chlorite Quartz Feldspars Calcite Dolomite 

Y
o

u
n

g
 A

ll
u

v
ia

l 

P
la

in
 

1 10-60 - Dom - Few Trace Trace Trace Trace - 

 
60-
110 

Trace Dom - Trace Trace Trace Trace Trace - 

4 25-60 - Dom - Few - Mod Trace Few - 

 60-90 - Dom - Trace - Mod Few Trace - 

O
ld

 

A
ll

u
v

ia
l 

P
la

in
 13 20-65 - Dom Few  Few  Trace Mod Trace  Trace  Trace  

 65-90 - Dom Few  Few  Trace Mod Trace  Trace  Trace  

P
e

d
i 

p
la

in
 

18 0-25 - Dom Trace  Few  Trace  Mod Trace  Trace  - 

 25-45 - Dom - Trace  Trace  Mod Few  Trace  Trace  

P
la

y
a
 

21 30-70 Trace  Few  Trace  Com  Trace  Mod  Few  Trace  - 

 
70-
130 

Trace  Few  Trace  Dom Trace  Mod  Trace  Few  - 

22 25-60 Trace Mod  - Com Trace  Few  Few  - - 

 
60-
110 

- Com Few  - Trace  Com - Few  - 

23 25-60 - Dom  Trace  Few  Trace  Com  Trace  Trace  Trace  

 60-90 - Few  Few  Few  - Mod  Trace  Trace  Trace  

Dom = Dominant > 40 %, Mod = Moderate 15-25%, Com = Common 25-40%, few = 5-15 %, Trace < 
5% 
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Fig. (3): X-ray diffraction pattern of the clay fraction separated from Young alluvial 
plain soils (profile 1). 

  

Fig (4): X-ray diffraction pattern of the clay fraction separated from Young alluvial plain 

soils (profile 4). 
 

Regarding to the old alluvial plain soil 

(profile 13), data in Table (1) and Fig. (5) 

showed that, the clay minerals 

assemblage consists of kaolinite as the 

major constituent followed by 

montmorillonite (smectite) and illite. 

Chlorite is detected in trace amount in 

the layer (20-65) and the subsoil layers. 

Interstratified minerals are absent in 

these soil group.  

X-ray diffractograms of the soils of 

pediplian (profile 18) are depicted in Fig. 

(6). Data in Table (1) show that, the clay 

minerals are dominated by Kaolinite 

followed by illite. Montmorillonite 

(smectite) and chlorite are detected in 

traceable amounts, Interstratified 

minerals are not detected in the soils of 

this unit. 

With regard to the soils of playa 

(profiles 21, 22 and 23), data in Table (1) 

and Figs (7, 8 and 9) reveal that, the clay 

fraction of these soils are dominated by 

kaolinite followed by montmorillonite 

(smectite). While in profile 21 illite is the 

dominant silicate minerals followed by 
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kaolinite minerals. Chlorite is detected in 

tracer amounts, while interstratified 

minerals are found only in the subsurface 

layers of profiles 21 and 22 in trace 

amounts. 

The accessory minerals in the studied 

soils are mainly dominated by quartz 

followed by feldspars, calcite and 

dolomite. 
 

Relation of Clay minerals to 
lithology and environments:  

The obtained mineralogical 

composition of the clay fraction indicates 

that, the soils of the different geomorphic 

units in the studied area were derived 

from different parent materials namely 

sand stone, shall and clay stone therefor 

their clay minerals are is dominated by 

Kaolinite. 

These minerals are almost inherited 

from the parent material and affected by 

pedogenic processes that bed to 

mineralogical changes this could be 

indicated by the presence of weatherable 

minerals such as feldspars. The Kaolinite 

is perhaps a product of more intensive 

weathering regime and many have gone 

through on or more cycles of erosion and 

sedimentation before deposition in its 

present pedogenic environments. 

Montmorillonite coincide with lithology of 

the parent sediments as well as the 

enrichment in alkalines and alkaline 

earth., The presence of quartz and 

feldspars may be due to physical 

weathering of the sand and silt fraction 

under the prevailing arid conditions and 

remains from the original geological 

materials, The presence of calcite and 

dolomite indicate a contribution of 

calcareous parent materials (calcareous 

sand stone).  
 

  
Fig (5): X-ray diffraction pattern of the clay fraction separated from Old alluvial plain 

soils (profile 13). 
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Fig (6): X-ray diffraction pattern of the clay fraction separated from Pediplain soils 

(profile 18). 

 

  
Fig (7): X-ray diffraction pattern of the clay fraction separated from Palya soils (profile 

21). 

  
Fig (8): X-ray diffraction pattern of the clay fraction separated from Palya soils (profile 

23). 
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Fig (9): X-ray diffraction pattern of the clay fraction separated from Palya soils (profile 
22). 

 

Mineralogy of the sand fraction:  

Mineral in the sand fraction are either 

inherited from the parent material or 

produced by alteration formation. The 

origin of the soil is related to the kind and 

amount of heavy minerals present and 

that semiquantitative determination of 

such minerals are usually sufficient to 

establish soil origin.  

 

(1) Light minerals:  

Table (2) shows the distribution of 

light minerals of the sand fraction in the 

investigated soil profiles as well as their 

distribution throughout the entire depth 

of each profiles. 

Data in Table (2) revealed that, the 

light minerals are composed almost from 

quartz that constitutes more than 89%. 

Other associated light minerals are 

mainly orthoclase, plagioclase and 

microcline. Quartz grains have common 

unloose and homogeneous extinction i.e. 

it is extinguished completely between 

crossed nichols. Such these grains are 

thought to be derived from the 

disintegration of the igneous and 

metamorphic rocks (Folk, 1968). The 

dominancy of quartz over other members 

of the light minerals is mostly related to 

its resistance to weathering and the 

disintegration during the multicyclic 

processes of sedimentation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
Shimaa A.M. Amer et al., 

120 

Table (2): The distribution of light minerals of the sand fraction in the studied soils. 

Geomorphic 

Unit 

Profile 

No. 

Depth 

(cm) 

Quartz 

% 

Feldspars % 
Others Total 

Orth. Plag. Micr. Total 

Y
o

u
n

g
 A

ll
u

v
ia

l 
P

la
in

 

 

1 

0-10 

10-60  

60-110 

92.5 

92.35 

93.56 

2.15 

2.15 

2.1 

2.15 

2.2 

2.12 

1.05 

1.1 

1.1 

4.2 

5.5 

5.3 

2.15 

2.1 

1.1 

100 

100 

100 

 

2 

 

0-25 

25-60 

60-90 

92.42 

94.66 

94.64 

1.08 

1.05 

1.1 

2.15 

2.11 

2.11 

2.15 

1.08 

1.1 

5.4 

4.2 

4.3 

2.2 

1.1 

1.1 

100 

100 

100 

 

3 

0-25 

20-65 

65-90 

92.44 

94.69 

94.69 

1.08 

1.05 

1.1 

3.23 

2.11 

2.11 

1.1 

1.1 

1.1 

5.4 

5.3 

5.3 

2.15 

1.05 

1.05 

100 

100 

100 

 

4 

0-15 

15-40 

40-90 

95.84 

94.69 

92.35 

1.04 

1.1 

1.1 

1.04 

2.11 

2.2 

1.04 

1.1 

2.15 

3.1 

4.3 

5.5 

1.04 

1.05 

2.2 

100 

100 

100 

 

5 

0-30 

30-70 

95.84 

93.69 

1.04 

1.1 

1.04 

3.19 

1.04 

1.1 

3.1 

5.4 

1.04 

1.1 

100 

100 

 

6 

0-10 

10-50 

50-90 

92.47 

92.35 

94.7 

1.08 

1.15 

1.05 

3.22 

2.2 

3.15 

1.08 

1.1 

1.1 

5.4 

5.5 

5.3 

2.2 

2.2 

— 

100 

100 

100 

 

7 

0-20 

20-45 

45-90 

93.62 

93.62 

95.84 

2.13 

1.1 

1.04 

2.13 

2.13 

1.4 

1.06 

1.06 

1.04 

5.3 

4.3 

3.1 

1.06 

2.13 

1.04 

100 

100 

100 

 

8 

0-25 

25-60 

60-90 

93.61 

93.61 

93.6 

1.06 

1.1 

1.1 

2.13 

2.1 

2.1 

1.1 

1.06 

2.1 

4.3 

4.3 

5.3 

2.1 

2.13 

1.1 

100 

100 

100 

9 
0-30 

30-75 

94.65 

93.69 

1.05 

1.1 

2.1 

1.19 

1.1 

1.1 

4.3 

5.4 

1.1 

1.1 

100 

100 

10 
0-40 

40-90 

93.69 

94.65 

1.1 

1.05 

1.1 

2.1 

3.19 

1.1 

5.4 

4.3 

1.1 

1.1 

100 

100 

11 
0-25 

25-60 

94.7 

93.57 

1.1 

1.1 

2.1 

2.13 

1.05 

1.1 

4.3 

4.3 

1.05 

1.1 

100 

100 

12 
0-25 

25-50 

91.26 

93.6 

2.17 

2.1 

3.3 

2.1 

2.2 

1.1 

7.7 

5.3 

1.09 

1.1 

100 

100 

O
ld

 

A
ll
u

v
ia

l 

P
la

in
 13 

0-20 

20-40 

93.6 

93.6 

2.1 

1.1 

2.1 

2.1 

1.1 

2.1 

5.3 

5.3 

1.1 

1.1 

100 

100 

14 
0-30 

30-80 

92.43 

92.4 

1.15 

2.2 

2.15 

3.23 

2.2 

1.1 

6.5 

6.5 

1.07 

1.07 

100 

100 

P
e
d

ip
la

in
 

A
lm

o
s
t 

F
la

t 

 

15 0-20 92.45 1.07 3.23 1.1 5.4 2.15 100 

16 50-40 95.84 1.04 2.08 1.04 4.2 — 100 

17 0-25 93.58 2.13 319 1.1 6.4 — 100 

18 
0-25 

25-45 

93.51 

93.53 

1.1 

1.1 

3.19 

2.13 

1.1 

1.1 

4.3 

4.3 

1.1 

2.13 

100 

100 

19 0-15 93.54 1.1 2.13 2.13 5.4 1.1 100 

20 5-20 94.64 1.05 2.11 1.1 4.3 1.1 100 

Table (2): Cont. 

Geomorphic 

unit 

Profile 

No. 

Depth 

(cm) 

Quartz 

% 

Feldspars % 
Others Total 

Orth. Plag. Micr. Total 
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P
la

y
a
 a

lm
o

s
t 

F
la

t 
21 

0-30 

30-70 

70-110 

88.92 

91.54 

88.92 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

3.3 

3.3 

3.3 

7.87 

5.34 

7.78 

100 

100 

100 

22 

0-25 

25-60 

60-110 

94.64 

94.69 

93.85 

2.11 

1.1 

1.06 

1.05 

2.11 

2.13 

1.1 

1.05 

2.13 

4.3 

4.3 

5.3 

1.1 

1.05 

1.1 

100 

100 

100 

23 

0-20 

20-60 

60-90 

94.59 

93.63 

92.45 

1.1 

1.06 

2.15 

2.11 

3.19 

2.15 

1.1 

1.06 

1.1 

4.3 

5.3 

5.4 

1.1 

1.06 

2.15 

100 

100 

100 

24 
0-10 

10-35 

92.38 

92.56 

2.15 

1.06 

2.2 

3.19 

1.07 

1.06 

5.4 

5.3 

2.2 

2.13 

100 

100 

25 
5-30 

30-70 

94.64 

92.44 

1.05 

1.08 

2.11 

3.23 

1.1 

1.1 

3.4 

5.4 

1.1 

2.15 

100 

100 

A
e
o

li
a
n

 

P
la

in
 

26 

0-30 

30-70 

70-130 

94.95 

89.02 

90.11 

1.05 

1.09 

1.1 

1.1 

3.3 

1.09 

2.1 

1.1 

1.1 

4.3 

5.5 

3.3 

1.1 

5.49 

6.6 

100 

100 

100 

 

Considering feldspars, it is evident 

that, these minerals constitute about 3.1 

to 7.7% of the light fraction. The 

members of feldspars can arrange in the 

order of: Plagioclase > orthoclase > 

Microcline.  

Depth-wise distribution of total 

feldspar content do not portray any 

particular pattern with depth indicating 

uniform distribution of the minerals, 

except for profiles 1, 2, 3, 4, 14 and 25 

which feldspars tend to decrease with 

depth. The variability encountered in the 

content of individuals members of 

feldspars group could be explained on 

basis of relative resistance of such 

minerals to different weathering process. 
 

(2) Heavy minerals  

Table (3) reveals the distribution trend 

of heavy minerals in the sand fraction of 

the soil profiles under considerations as 

well as their distribution throughout the 

entire depth of profiles. It is noticed that, 

opaque and pyroboles (pyroxenes and 

amphiboles) are the most abundant 

minerals followed by Zircon, rutile, 

tourmaline, epidote and garnet in the 

sub-ordinate minerals. The remaining 

minerals such as kyanite, staurolite, 

silimanite, biotite and andalusite are 

detected in minute amounts. 
 

Index Figure  

Date in Table (3) showed that, the 

index figure values vary widely between 

0.12 % and 12%. The lowest and highest 

values are recoded in the soils of young 

alluvial plain. The mean values of index 

figures fluctuated from 1.4% and 8.9% in 

profiles 23 and 5 respectively.  

Differences in index figures of the 

studied soils may be attributed to the 

different sources and construction of 

parent materials and/or depositional 

process that lead to marked variation in 

the heavy mineral’s constituents (El-

Gendy, 1988). 

The index figure values in the studied 

soils revealed that, the high abundant of 

light minerals in the sand fraction is 

attributed to these soils are derived from 

pre-existing Nubian sand stone rocks 

rich in light minerals (quartz and 

feldspars). 
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I- Opaque minerals 

Opaque minerals are mostly 

composed of iron ores such as hematite, 

ilmenite, limonite and pyrite. These 

minerals are characterized as being 

isotropic between crossed Nicolls, black 

colored in plain light, non-pleochroic and 

generally surrounded to rounded in 

shape. The highest mean values (60.33 

%) is recoded in the young alluvial plain 

soils (profile 11). While the lowest mean 

values (33%) is detected in the playa 

soils (profile 21). The frequency of 

opaque minerals seems to be related to 

geographic distribution, wreathing, 

condition and soil texture.     

 

II- Non-Opaque minerals 

Extremely unstable 

Amphiboles: They are the first abundant 

minerals in all the examined soil profiles 

and represented by hornblendes, 

tremolite and actinolite. Hornblende is 

detected as an abundant member, 

showing green to dark green varieties 

with sub angular prismatic to almost 

rounded grains. The content of 

amphiboles varied widely from soil 

profile to other. The lowest weighted 

average content (6.6 %) characterized in 

the soils of young alluvial plain, whereas 

the highest content (19%) is detected in 

the playa soils.  

Pyroxenes: are found in all studied soil 

samples and vary in frequency weighted 

average from 4.6% to 14.6% of the non-

opaque minerals. The lowest value is 

recorded in the young alluvial plain soils 

(profile 6), while the highest one is found 

in pediplian soils (profile 15). Pyroxenes 

members, Augite, hypersthene and 

diopside are the most common and 

present as a yellowish green and 

greenish yellow varieties and are present 

as short prismatic, sub angular to sub 

rounded grains. The presence of 

pyroboles (pyroxenes + amphiboles) in 

high percentage can be taken as an 

indication of the existence of immature 

conditions or recent depositions. 
 

Slightly Stable:  

Garnet: It comprises two varieties a pink 

dominant variety and of colorless rare 

one. Garnet is present in subangular to 

sub rounded grains that display isotropy 

between crossed nicols. It constitutes 

ranged from 1.8% of the pediplain soils 

(profile 19) and 9.96 % of the playa soils 

(profile 21). 

Epidote: Epidote are recorded in all the 

examined samples. It is generally found 

in the form of shape angular to sub 

angular grains and greenish yellow in 

color, isotropic, high pleochroic and 

shows parallel extension. Its content 

ranged from 1.4 to 8.1% and its maximum 

value is recorded in playa soils (profile 

21), while the minimum value is found in 

the young alluvial plain soils (profile 6). 

 

Stable minerals:  

Staurolite: it is identified as a golden 

yellow colored grain in both plain light 

and between crossed nicols. It is non 

pleochroic and sub angular, rarely sub 

rounded. Staurolite constitutes 2.1% to 

11.7% The lowest average values are 

recorded in the pediplain soils (profile 

17), while the highest value is found in 

the young alluvial plain soils (profile 11). 

Kyanite: is detected in colorless 

varieties, having two perpendicular set of 

elewage and gives abnormal interference 

colors between crossed nicols. The 

mineral grains are generally surrounded 

in shape. Kyanite constitutes 0.9% to 

6.9% of the non-opaque minerals and the 

low set and highest average values are 

detected in the soils of pediplain (profiles 

16 and 20). 

Silimanite: It is found as colorless 

prismatic or rectangular grain showing 

vertical striations and parallel extension. 
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It constitutes 0.87% to 4.3% of the non-

opaque minerals. The lowest average is 

recoded in the soils of pediplain (profile 

20), while the highest value is detected in 

the soils of young alluvial plain (profile 

8). 

Andalusite: This mineral exists as 

colorless, sub-angular, sub-rounded, 

more or less irregular and rarely 

prismatic grains. Its frequency varied 

widely between 0.9% in the pediplain 

soils (profile 16) and 4.5% in the young 

alluvial plain soils (profile 3). 

 

Very stable minerals:  

1- Zircon: is the most very stable 

mineral in all the studied soil samples. 

It is characterized by colorless grain 

with high relief, The mineral grains 

have a common prismatic habit and 

rarely surrounded edges. Zircon 

percent ranges from 14.8% to 53.63% 

of the non-opaque minerals. The high   

average values are detected in the 

soils of profile (1) (young alluvial 

plain), whereas the lowest values are 

found in the soils of profile 21 (playa 

soils). The vertical distribution of 

zircon indicates no consistent pattern, 

thus indicating discontinuity of zircon 

with depth. The apparent discontinuity 

in the mineral’s distribution could be 

explained on the premise that the 

soils studied have multi-origin, i.e. are 

derived from multi-parent materials 

and / or show variation associated 

with depositional regime.  
 

2- Rutile: is the second only to zircon in 

abundance among the untestable 

minerals and occurs as variable 

chapped grains mostly sub angular 

and sometimes irregular rounded. The 

mineral color red or reddish brown. 

The maximum average value (16.5%) 

is recorded in profile 16 (pediplain), 

while the minimum average value (8.2 

%) is detected in the soils of playa 

(profile 21), Its distribution does not 

portray any specific pattern with 

depth.  

3- Tourmaline: is the third abundant 

very stable minerals and occurs is 

form of prismatic grain having 

rounded edges. It is characterized by 

different colors of which the dominant 

is pleochroic from reddish violet to 

dark brown. The maximum (average) 

value 7.5% is found in profile 23 

(playa), while the minimum average 

value 3.0% is detected in profile 11 

(young alluvial plain). The mineral has 

an irregular pattern of distribution 

downward the soil profiles.  
 

4- Biotite: Occurs mainly as reddish 

brown to green flakey variety with 

sharp edges and common inclusion. 

Its average amounts range from 9.4% 

in the soils of playa (profile 21), to 

1.1% in the soils of young alluvial 

plain (profile 6). 
 

Uniformity of soil materials 

Many studies about mineralogical 

investigations of the non-clay fraction in 

soils established the importance of heavy 

minerals in evaluating soil origin, genesis 

uniformity or discontinuity of parent 

material as well as soil development 

such as El-Demerdashe et al (1979), 

Hassona et al. (1995), Hassona (1999), 

Abd-El-Razik (2005) and Morsi (2008). 

According to those authors, the index 

minerals could be used as bases for 

evaluation uniformity or heterogeneity of 

soil material. Moreover, the ratios 

between two resistant minerals and / or 

resistant mineral to a mineral susceptible 

to weathering are also employed either 

as absolute ratios or as molecular ratios.  

Based on the data in Table (4) 

representing the frequency distributions 

of uniformity rations of (Zr / T, Zr / R, and 

Zr / (T + R) for the studied soils could be 

indicated that these soils are of multi-

depositional regime and / or their 
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heterogeneous are due to their multi- origin.  
 
Table (4): Resistance minerals and weathering ratios of the studied soils. 

geomorphic 

unit 

Profile 

no 

Depth 

(cm) 

Uniformity ratios Weathering ratios 

Z/R Z/T Z/(R+T) Wr1 Wr3 

 

Y
o

u
n

g
 a

ll
u

v
ia

l 
p

la
in

 

 

1 

0-10 

10-60  

60-110 

3.6 

6.8 

48 

6.5 

11 

9.6 

2.3 

4.2 

3.2 

0.27 

0.45 

0.32 

0.07 

0.028 

0.02 

 

2 

 

0-25 

25-60 

60-90 

5.6 

5.5 

4.5 

11.4 

28.2 

11.3 

3.8 

4.6 

3.2 

0.49 

0.31 

0.46 

0.02 

0.08 

0.02 

 

3 

0-25 

20-65 

65-90 

3.1 

4.7 

3.5 

5 

8.3 

6.4 

1.9 

3 

2.2 

0.46 

0.52 

0.29 

0.04 

0.11 

0.04 

 

4 

0-15 

15-40 

40-90 

3.9 

4.8 

3.7 

6 

11.5 

6.1 

2.4 

3.4 

3.5 

0.42 

0.33 

0.43 

0.014 

0.02 

0.14 

 

5 

0-30 

30-70 

5 

3.7 

8.9 

7.8 

3.2 

2.5 

0.4 

0.24 

0.04 

0.06 

 

6 

0-10 

10-50 

50-90 

4.5 

3 

3.9 

9 

5 

9.6 

3 

1.9 

2.8 

0.29 

0.25 

0.26 

0.02 

0.02 

0.018 

 

7 

0-20 

20-45 

45-90 

5 

2.2 

4.1 

9.9 

35 

16.7 

3.3 

2.2 

3.3 

0.35 

− 

0.2 

0.018 

0.029 

− 

 

8 

0-25 

25-60 

60-90 

4.3 

4.3 

4.6 

13 

11.8 

8.5 

3.3 

2.7 

2.9 

0.39 

0.37 

0.37 

0.71 

0.041 

0.028 

 

9 

0-30 

30-75 

3.7 

3.6 

9 

9.9 

2.6 

2.2 

0.49 

0.36 

0.05 

0.14 

 

10 

0-40 

40-90 

4.2 

3.3 

9.4 

13.3 

2.9 

2.1 

0.31 

0.3 

0.054 

0.07 

 

11 

0-25 

25-60 

3.7 

4.7 

14.8 

12.7 

2.9 

3.4 

0.44 

0.42 

0.063 

0.03 

 

12 

0-25 

25-50 

2.7 

4.5 

6.9 

11.7 

1.9 

3.2 

0.42 

0.38 

0.15 

0.093 

O
ld

 a
ll
u

v
ia

l 

p
la

in
 

 

13 

0-20 

20-40 

5 

2.5 

10.1 

7.6 

3.3 

1.9 

0.34 

0.67 

0.071 

0.05 

 

14 

0-30 

30-80 

2.9 

4.9 

5.8 

12.5 

1.9 

3.6 

0.36 

0.26 

0.11 

0.06 
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    Z = Zircon, Wr1 = (P+A)/(Z+T), R = Rutile, Wr3 = B / (Z+T), A= Amphiboles,  
    P = Pyroxenes, B = Biotite, T = Tourmaline 

Table (4): Cont. 

Geomorphic 

unit 

Profile 

no 

Depth 

(cm) 

Uniformity ratios Uniformity ratios 

Z/R Z/R Z/R Wr1 Wr1 

 

P
e
d

i 
p

la
in

 a
lm

o
s
t 

fl
a
t 15 0-20 3.9 4.9 1.8 0.71 0.04 

16 50-40 2.5 8.9 1.9 0.42 0.03 

17 0-25 2.5 8.5 2.9 0.4 0.029 

18 
0-25 

25-45 

4.5 

4.5 

11.3 

9.1 

3.2 

3 

0.39 

0.29 

0.1 

0.04 

19 0-15 3.3 9.9 2.5 0.46 0.04 

20 5-20 3.1 5 1.9 0.53 0.04 

P
la

y
a
 a

lm
o

s
t 

fl
a
t 

21 

0-30 

30-70 

70-110 

1.6 

1.7 

2.5 

2.8 

5 

4.9 

1 

1.3 

1.7 

1.3 

1.7 

1.8 

0.42 

0.77 

0.3 

22 

0-25 

25-60 

60-110 

2.6 

2.9 

2.3 

4.5 

4.4 

5.3 

1.8 

0.58 

1.6 

0.46 

0.24 

0.61 

0.63 

0.04 

0.06 

23 

0-20 

20-60 

60-90 

2.7 

3.3 

3.3 

4.5 

6.7 

5.5 

1.6 

2.2 

2.1 

0.55 

0.37 

0.48 

0.04 

0.02 

0.016 

24 
0-10 

10-35 

5.5 

3.8 

11 

6.4 

3.7 

2.4 

0.45 

0.37 

0.03 

0.06 

25 
5-30 

30-70 

5 

0.86 

10 

3.7 

3.4 

0.69 

0.36 

0.66 

0.06 

0.1 

Aeolian 
Plain 

26 

0-30 

30-70 

70-130 

3.2 

2.5 

2.8 

5.5 

6.5 

6.4 

2 

1.8 

1.9 

0.42 

0.45 

0.45 

0.04 

0.03 

0.04 

 

The weathering rations Wr1 and Wr3 

calculated for the different layers of each 

soil profile (Table 4) provided a fairly 

good confirmation for the results 

obtained from the studied uniformity 

rations. These ratios are generally small, 

this could be explained by two reasons. 

The first one is that pyroxenes and 

amphiboles most probably had been 

derived from recent enrichment arrived 

from Nile Sediments. The second, the 

pre-existing rock (Nubian Sandstone) is 

poor in pyroxenes and amphiboles. 

Zircon, rutile and tourmaline are 

relatively high contents. 

 

REFERENCES 

Abdel-Aal, Sh. I., M. E. Shawk, M. S. 

Heakal and R. R. Shahm (1984). Soils 

of The Depression of The Western 

Desert of Egypt. Clay Mineralogy of El-

Kharga Oasis in Relation to The Mode 

of Formation and Land Use. Second 

Conf. ARC. Giza (April 1984). 

Abdel-Razik, S. A. (2005). Origin, Mode of 

Formation and Uniformity of Some 



 
 
 
 

 
Shimaa A.M. Amer et al., 

130 

Soils in The North Western Coast of 

Egypt. J. of App. Sci. 20 (7): 377-383. 

Abdel Salam, M. A. (1965). Soils of Lower 

Nubia Area Bull. Egypt Geographic. 

Soc., 34: 5. 

Abu El-Izz (1971). Landforms of Egypt. 

The American Univ. Cairo Press, 282 

P, Egypt. 

Azzam, M. M. A. E. (2004). Mineralogical 

Geochemical and Geotechnical 

Studies on Some Quaternary 

Sediments In South Valley, Egypt, P. 

288. 

Brewer, R. (1964). Fabric and mineral 

analysis of soils. Jahn Wiley Sons, 

Inc., New York, London 

Brown, G. (1961). The X-Ray Identification 

and Crystal Structure Minerals. Miner 

Soc. (Clay Miner, Group) London.  

CLAC (2017): Central Laboratory for 

Agricultural Climate (CLAC) Web Site 

Http/Www.Clae.Edu. Eg. 

EGSA (1988). Egyptian General 

Petroleum Corporation: Geological 

Map of Egypt, Conoco coral, Printed in 

Germany by Institute fur Angewandte 

geod-asic, Berlin, Technische 

Fachhochschule Berline,scale. 

1:500000   

El-Demerdashe, S., Sh. I. Abdel-Aal, A. 

Fathi and Y. Kassemy (1979). 

Mineralogy of The Sand Fraction as 

Criterion for Profile Uniformity and 

Development in The Western Coastal 

Littoral. Desert Inst. Bull. ARE, 29 (1): 

135-145. 

EL-Demerdashe, S., M. A. Elkadi, A. A. 

Harga and M. A. Abdel Salam (1991). 

Morphology And Classification of The 

Soils of Tushka And Dakhla (Lake 

Nasser Region); Desert Inst. Bull, 

A.R.E. 20: 353-372. 

El-Gundy, A. M. (1988). Petrochemical 

Studies on The Soils of East Owienta 

Region. Ph. D. Thesis, Fac. Agric. Ain 

Shams Univ., Cairo. Egypt. 

El-Hinnawi, E. F. (1966). Methods in 

Chemical and Mineral Microscopy, 

Eloevien pub. Co., Amest., London. 

ESRI (2014). Earth Science Reference 

Tables, Arc Map Version 10.4 User 

Manual Red Lands CA., USA 

Folk, R. L. (1968). Petrology of 

Sedimentary Rocks. The Univ. of 

Texas Geology 370 K 383 L. 383 M.  

Gjems, O. (1967). Studies of Clay-

Minerals and Clay-Minerals Formation 

in Soil Profile in Seandinavia. 

Jourdunder Sokeisns Sertyk K NR. 

128; 305-407.  

Geological Survey Authority of Egypt 

(1987). Geological Map of El-Saad El-

Ali Area (Scal 1: 500000) Sheet No. 36 

NW.  

Harga, A. A., H. A. El-Kady and A. A. 

Elwam (1983). Mineralogy of The Fine 

Sand Fraction and Its Relation To 

Pedogensis of El-Kharga And El-

Dakhla Oases, Egypt. J. Soil Sci 23 (2): 

145-153. 

Hassona, H. H., M. M. Fahim, M. E. El-

Hmely and M. Abdel Mottaleb (1995). 

Mineralogical Composition of the 

Sand Fraction of Soils of El-Nobayia 

area and its Relation to Soil Genesis. 

Egypt. J. Soil Sci 35 (1): 33-53. 

Hassona, M. M. (1999). Pedogenic 

Evolution of the Soils of El-Kharga 

Oasis Based on The Mineralogical 

Composition of the Sand Fraction J. 

Agric. Sci-Mansoura Univ. 24 (6): 

3167-3177. 

Hassanein, A. E. A. (2001). Pedo-

Chemical Studies on Some Soils of 

Tushka Area, Egypt. Ph. D. Thesis, 

Fac. Agric. Zagazig Univ., Egypt. 

Jackson, M. L. (1969). Soil Chemical, 

Analysis, Constable and Comp. Ltd 

England. 

Krumbien, W. C. and F. J. Pettijohn 

(1938). Manual of Sedimentary 



 

 

 

Mineralogical studies on clay and sand fractions as well as homogeneity of ……. 

131 

Petrography, Appleton Gentry, Crofts, 

Inc., New York.  

Kerr, P. F. (1959). Optical Mineralogy. Mc 

Graw-Hill Book Company Inc. New 

York. Toronto, London. 

Lillesand, A. N. and R. W. Kiefer (2007). 

Remote Sensing and Uirage 

Interpretation 3th Ed Wily New York. 

Milner, H. B. (1962). Sedimentary 

Petrography (Vols. Iamed II) George. 

Allen And Union Ltd. Museum Street. 

London.  

Morsi, A. M. (2008). Mineralogy of The 

Sand Fraction and Its Bearing on Soil, 

Genesis and Formation of The Kom 

Ombo Western Plain Soils. Egypt. J. 

App. Sci., 23 (2B): 700-712.  

Said, R. (1962). The Geology of Egypt, 

Elsevier Pub. Co. Amsterdam.  

Said, R. (1990). The Geology of Egypt. 

Published for The Egyptian Central 

Petroleum Corporation, CONCO 

Hughada Inc. By Blakema, A. A. 

Rotterdam, The Netherlands. 

Shehata, (2003). Hadrochemical Studied 

of Ground Water in the Area Between 

El-Oweint And Tushka (East Oweinat) 

Ph. D. Thesis Fac. Of Sci., Al-Azhar 

Univ, Cairo, Egypt. 

Sleen, L. A. Van (1984). Physiography 

and Soils. ITC Lecture Notes 50120 

Enschede, The Netherlands. 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
Shimaa A.M. Amer et al., 

132 

 
 

 مصر –توشكي  منطقو جنوبفي  التربةالطين والرمل وتجانس دراسات معدنيو لا قسام 
 

 (2)محمد عبد العزيز دشيشىاشم طارق  ،(2)غاده عبدالعزيز عبد القادر،  (1)محمد عامرشيماء عبد المنعم 

 ىيئو المواد النووية (1)
 مصر-مركز البحوث الزراعية–يد بحوث الاراضي والمياه والبيئة عم (2)

 الممخص العربي
والرمددل الموصددولة مددن جراضددي جنددوب الطددين لمجددامي  الددوجي دراسددة التركيددب المنرو  إلدد ىدد ا البحددث ييددد  

 ،شدددرق 33o ،55/ 32o /55شدددمالا وخطدددي طدددول  22o، 23/ 22o /55عدددرض توشدددكي والواقعدددة بدددين خطدددي 
والنظدام لاثلادي اقبعداد لمنطقدة الدراسدة لتحديدد اليد  استخدمت صدور اققمدار الصدناعية لاندسدات ولتحقيق ى ا 

والسديل التحداتي ي القدديم الرسوبي الحديث والسديل الرسدوبالسيل والتي اشتممت عم   ةوجيلالوحدات الجيومورفو 
 قطاع جرضي. 22والسيل اليوائي وقد تم تملايل ى ه الوحدات بعدد والبثيا 

باسددتخدام التحميددل  المختددارةمددن بعددض طبقددات القطاعددات الموصددول  الوجيددة لمطددينوقددد جوضددحت الدراسددة المنر 
وك لك م  وجود المعادن المختمطة  المونتموريمونيتيميو معدن ت ينيسيادة معدن الكاؤول إل كس قشعة جالطيوي 

وقميمددة وقددد اتضددذ جن ىدد ه المعددادن مورولاددة مددن مددادة اقصددل واخددتث  بيئددة بكميددات متواوتددة اقليددت والكموريددت 
 وظرو  الترسيب.
 المختارةمن طبقات القطاعات  الموصولةم(  مم 3,125-3,323) البتروجرافية لمجموعو الرملومن الدراسة 

% في جغمب اقحيدان مد  وجدود 28وجد جن المعادن الخويوة تميزت بسيادة معدن الكوارتز وال ي تزيد نسبتو عن 
 بسديادة معددن البثجيدوكميز% وقدد تميدزت الومسدبارات 11والتدي لدم تزيدد عدن نسبة قميمدة مدن معدادن الومسدبارات 

% 33 وقدد تراوحدت نسدبتيا مدا بدينالمعدادن المعتمدة  فيسود فيياجما المعادن اللاقيمة   -واقرلاوكميز والميكروكمين
، يمييا المعدادن (+ جمويبول)بيروكسينمعادن البيروبولزفقد تميزت بسيادة % جما المعادن الغير معتمة 23,3إلي 

الابيدددوت وكدد لك معددادن  – بدداقي المعددادن ملاددل الجارنيددتبينمددا  وترومددالين(ل وروتيدد)زركددون المقاومددة لمتجويددو 
 بكميات قميمة.فقد وجدت  والاندولوزيت والسممنيتوالكيانيت تروليت الاس

غيددر  نيدداجليدد ه الاراضددي  المحسددوبة التجويددةونسددب  لمتجويددةالمعددادن المقاومددة توزيدد   نتددائن نسددبوتشددير 
 الترسيب. جو لاختث  ظرو  متجانسة جما لتعدد مواد اقصل 

 
 

 
 السادة المحكمين 



 

 

 

Mineralogical studies on clay and sand fractions as well as homogeneity of ……. 

133 

 معيد اقراض  والمياه  – مركز البحوث الزراعية     حسن  حسين حسونو ج.د/  
 جامعة المنوفية -كمية الزراعة محمد سمير عراقدددددد       ج.د/  


