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ABSTRACT 
The current investigation aims to study the morphological, 

physical, chemical and mineralogical characteristics, in addition to 
recognize the origin and uniformity of materials for some soils of 
Tushka area. Classification and quantitative land evaluation for these 
soils are also carried out. Moreover, the suitability of these soils for 
growing creation major crops was achieved. This work could  present 
important information about the potential land resources for proper 
sustainable agriculture in this area. The four of the studied area is 
between 184 to 190 m above sea level. The soils have almost flat, 
nearly level to gently sloping topography. They are moderately deep 
to deep with well drainage status. They have mainly sandy texture 
with common fine to coarse gravels and/or fragments. The main 
structure is weak fine granular to medium sub angular blocky. The 
consistence is soft to hard when dry and friable when moist. The main 
hue notation of the soils has reddish color mainly between 2.5YR to 
7.5YR. The soils are non saline having alkaline reaction. Total 
carbonate content (CaCO3) are mostly low having narrow ranges in 
profiles layers. Organic matter (OM) content is low, decrease 
generally with depth. The cation exchange capacity (CEC) is mainly 
correlated with the fine fractions and 

organic matter contents The morphological rating scale (RHD 
and RPD) indicates a slight distinctness between horizons mainly 
attributed to the depositional pattern and /or regimes of soil materials 
more than development. Statistical grain size parameters namely, 
graphic standard deviation (sorting), skewness and kurtosis were 
calculated to indicate the origion and uniformity of soil materials. This 
pattern indicates that the most of studied soil materials are physically 
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weathered, transported and deposited under a combined effect of both 
water and wind action. The scanty values of weathering ratios indicate 
and confirm the condition of weak weathering sequence and weak 
development of studied area. Clay  mineral assemblage of the studied 
soils is dominated with kaolinite and illite where smectites are found 
in few amounts. The studied soils haven't any diagnostic horizons and 
therefore, they are classified under Entisols order up to family level 
according to Soil Survey Staff (2006). According to the land 
capability evaluation, the soils are categorized into grades from II to 
V. Land suitability evaluation for growing major sixteen field, 
vegetable and fruit crops was achieved for the soils having grades 
from II to IV.  

                                                                

INTRODUCTION 
 

Tushka project is one from the important national projects of 21 
century   in Egypt. The aim of the project is to go out from the Nile 
valley, and to set up new agro-industrial activities centers in the south 
part of Western Desert. Shata,(1962). Indicated that, the general 
topography of the studied area Vicinity to Nasser Lakes is flat to 
undulating, with low hills and shallow depressions. The elevation data 
reveal that the studied sites are flat surface, ranging in elevation 
between 177.8 to 187.5 meters ASL. It is well known that  sediments 
transported by wind and weathered in situ and usually poorly sorted 
(Inman, 1952). Aly (2005), found that the soils of some Tushka areas 
have very low content of organic matter and not exceeding 0.97%. 
Also found that in heavy minerals, opaque minerals are 

the most common minerals followed by stable ones (ziron, rutile 
and tourmaline), pyroxenes and amphiboles, while the rest of minerals 
are detected in less pronounced amounts . It is  noticed that the 
dominancy of the resistant minerals indicate that these soils are mainly 
derived from sedimentary rock and found that the smectites are the 
dominant clay minerals followed by kaolinite and vermiculite the 
identified accessory minerals are mainly domminted by quartz flowed 
by dolomite and gypsum, while feldspars and calcitc are detected in 
trace amounts and found that soil evaluation of some the studied area 
of Tushka appears that all the soils are suitable for irrigation (except 
some soils of pediplain of sandstone), and placed in S2 and S3 classes.  
Yousif (2006), stated that the soils of the studied area in Tushka are 
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classified as Aridsols, (Typic Haplosalids and Typic Haplocalcids) 
and Entisols (Typic Torriorthents).  El-Sayed(2001), applied the 
capability on  Tushka  land and recorded them between grades IIand 
VI.   

 

MATERIALS AND METHODS 
 

Four soil profiles were selected to representing the soils of 
southern part in the Tushka. The general map of Tushka and location 
of studied profiles are shown in Map (1). The studied soil profiles 
were described according to the Guidelines of FAO Table (2) (1990). 
Samples of representative soil profiles were collected according to the 
vertical morphological variations. The soil samples were air dried, 
separately crushed and directly sieved to get the fine earth fractions (< 
2 mm).  These fine earth fractions were used for different physical and 
chemical analysis.  Results were calculated based on oven dry matter 
(at 105 Co).The important morphological properties such as soil color, 
texture, structure, consistence and the boundary between horizons 
were used for evaluating the pedological development according to 
Bilzi and Ciolkosz (1977). Particle-fractionation was achieved after 
the dispersion of soil particles according to Arnold (1986) and data 
was presented as textural classes following FAO (1990). Organic 
matter contents (OM) were determined using the wet oxidation 
procedure method described by Nelson and Sommers (Page et al, 
1982). Total carbonate contents were measured using the Collin's 
calcimeter and calculated as CaCO3 (Page et al, 1982). Cation 
exchange capacity (CEC) and exchangeable cations were determined 
according to the procedures described in Page et al., (1982) and the 
exchangeable sodium percentage (ESP) was calculated from the 
obtained results. The other chemical analyses were performed 
according to Page et al., (1982). 

Fractionation of non-clay portion (sand) was carried out using a 
set of standard sieves. Size fraction of the non-fine portion were 
obtained and presented as plotted cumulative percentage curves 
against phi-diameter in semi-logarithmic form . Seven percentage Ø5, 
Ø16, Ø25, Ø50, Ø75, Ø84 and Ø95 were obtained form the 
cumulative curves of sand fractions.  

Statistical grain size parameter namely, graphic standard 
deviation (Sorting, Skewness and Kurtosis) were calculated according 
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to Folk and Ward (1957).Sand fraction (63-125mm), which is most 
suitable for microscopical examination, was used for studying light 
and heavy minerals. Separation of the light and heavy minerals was 
carried out using the procedure described by Brewer (1964) after 
essential pretreatment (Jackson, 1968). Systematic identification of 
minerals was done using polarized microscope according to 
Milner,(1962). The relative amounts (percentage) of different clay 
minerals were estimated semi-quantitatively through measuring the 
area under peaks as outlined by Klute, A . (1986). The studied soils 
were classified up to family level according to the system of Soil 
Survey Staff,(2006). The land capability classification was achieved 
following the system performed by Storie (1964) and Sys et. al., 
(1991). Moreover, a suitability index for cultivation of 16 field, 
vegetable and fruit crops in studied soils was obtained suitability 
system of Syset.al.,(1993). 
 

 
 

Map (1): Location of the studied soil. 
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RESULTS AND DISCUSSION 
Soil morphology and morphological rating scale: 

The morphological features of the studied soils (Table, 1) 
showed that the elevation of studied area is varied between 184 and 
193 m ASL from the south to the north. The relief of these soils is 
almost flat with undulating surrounding land form and gentle sloping.  
In situ examination of the most studied soils shows that all profiles are 
deep and characterized as freely well drained.  The main hue notation 
of the studied soil color is around reddish yellow having mostly 
2.5YR to 7.5YR.  
Table(1): Morphological description of the studied soil profiles in 
Tushka. 

 



PEDOLOGICAL STUDIES ON THE SOILS AT NORTH  
 

66 

According to Bilzi and Ciolkosz (1977), the morphological 
rating scale can be used to compare adjacent horizons to give a 
comparison of the relative distinctness of horizons (RHD).  Also,  it 
can  be  used  to compare horizons in the solum to the C horizon in 
order to give a relative profile development (RPD)valuation .The 
RHD for the studied soil profiles are presented  in  Table  (2) .The 
morphological rating scale  (RHD  and  RPD), (Table,2) of the studied 
soils have relatively moderate values indicating a slight distinctness 
between horizons and weak profile 

  

Table(2): Morphological description of the studied soil profiles in 
Tushka. 
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development.The relatively high values in surface and/or sub-
surface layers are mostly corresponded with color and could be mainly 
attributed to the stratification and depositional pattern of soil materials 
more than development.  

Physical  and chemical properties: 
The analytical data of the  studied soils (Table 3) show that these 

soils have mainly slightly gravelly and/or gravelly sandy to sandy 
loam texture. They are no saline as indicated by their EC values which 
ranged between 0.18 to 1.44 dS/m calculated as a  
Table (3):  Some physical and chemical properties of the studied 
soil profiles. 

 
 

whole profile mean (WPM).  Soil reaction is alkaline as 
indicated by pH values which they are more than 8.5 in all profiles 
layers. Total carbonate (CaCO3) content is mostly low and varies in 



PEDOLOGICAL STUDIES ON THE SOILS AT NORTH  
 

68 

relatively narrow ranges between 1.0 and 9.6 %. Gypsum content is 
very low without specific distribution throughout profile depth in most 
of studied sites. Organic matter is very low owing to the prevailing 
aridity of the cation exchange  capacity (CEC) is mainly dependent on 
the fine fractions and organic matter contents. The ESP values are 
more than 15 indicating prevailing sodicty condition in all the studied 
soils.  

Origin and uniformity of soil materials: 
Their cumulative curves are illustrated in Figures (1-4). 

Calculated statistical size parameters (sorting, skewness and kurtosis) 
are presented in Table (4). The most skeleton grains materials of 
studied soil profiles are very coarse sand and moderately sorted with 
meso-to lepto kurtic pattern. This pattern indicates that the most of 
studied soil materials are physically.  
 

Table(4):Statistical size parameters of the studied soil profiles. 
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Fig(1):Cumulative frequency curves of sand fractions of profile No.(1) 
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Fig(2):Cumulative frequency curves of sand fractions of profile No.(2) 

 
Fig(3):Cumulative frequency curves of sand fractions of profile No.(3) 
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Fig(4):Cumulative frequency curves of sand fractions of profile No.(4) 
weathered, transported and deposited under a combined effect of 

both water and wind action except for the 30-45cm layer of profile3 
and the deepest layers of profile4 which has poorly sorted sediments 
widcating  that these layers are transported and deposit under water 
action.The skewness part of the studied area have a sign of non-
uniformity as well as almost stratification and probably multi 
depositional regimes On the other hand, the skewness values and 
cumulative curves for the most soils representing the southern part 
nearly similar and symmetrical reflecting almost uniform and 
homogenous soil materials. 

Mineralogy of soil fractions: 

Light minerals: 
Data in Table (5) reveal that the light minerals (sp. gr. <2.85 

g/cm3) are almost entirely composed of quartz, which constitute more 
than 94% in 

all studied profiles (calculated as a whole profile mean).In 
general, the highest content of quartz in most the  studied profiles is 
detected in the surface layers. Other associated light minerals are 
mainly orthoclase, plagioclase and microcline. 

Orthoclase and plagioclase minerals are present in few minerals 
(calculated as a whole profile mean).Microcline is found in minute 
amounts and having maximum value of 1.27%. The vertical 
distribution of associciated light minerals does not portray any 
specific pattern pertaining to any of the studied profiles. The 
dominance of quartz in soil materials of studied profiles is a reflection 
of its resistance to weathering and disintegration during the multi 
cyclic processes of sedimentation. Also, presence of feldspar could be 
taken as an indication of languished weathering during soil formation. 
The merked variations are mostly due to the nature of materials form 
which the soils are derived in conjunction with  
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Table (5): Frequency distribution of light minerals in the sand                           
fraction (63-125u) of the studied soils. 
 

 
 
sedimentation regime and indtensity of weathering. Distribution 

of resistance minerals and their ratios as indicator for the uniformity 
of soil materials.  The distribution of resistant minerals and their ratios 
throughout the most profiles representing the northern part of studied 
area show some variations. This could indicate that the materials of 
these soils are stratified and mostly formed under multidepositional 
regime.  

Conversely, the results for most profiles of the southern part 
show some uniformity and homogeneity of their materials. These 
results may provide a fairly good confirmation to the results of the 
particle size distribution of skeleton grains and their statistical 
parameters. The scanty values of weathering ratios indicate and 
confirm  the condition  of weak weathering sequence and development 
of studied area Data in Table(5) and (6). 
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Table(6):Uniformity and Weathering ratios of the studied soils. 
 

 
Zr=Zircon     W  =P+A\Z+T                               P=Pyroxenes 1

=H\Z+R                                    A=Amphiboles T=Tourmaline                  W2

R=Rutile                          W3 =B\Z+T                                   H=Hornblende 
B=Biotite  

 
In general, data indicate that kaolinite is higher and 

predominated in examined samples.Illite and smectite minerals are 
present by few amounts. Vermiculite and interstratified minerals are 
found by trace amounts in examinted samples. The accessory 
minerals, iI.e. quartz, feldspars, calcite and dolomite are also detected 
in the examined samples show in Table(7) and Fig(5). 
 
Table (7): Semi quantitative mineral composition of clay fraction 
separated form some studied profile. 
Profile 

No. Relative amounts of clay minerals % 
4 Kaolinite Illite Vermicolite Smectite Interstatifiede
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54 13 8 18 7 
 

 
Fig(5):X-ray diffraction pattern of the clay fraction separated from 
profile(2). 
 

Soil classification :  
The studied soils were classified on the basis of morphological 

descriptions, physical and chemical properties with respect to the 
meteorological information's of the studied area.  The dominant soil 
moisture regime in this area is Torric with Hyperthermic soil 
temperature regime.  All the soils haven't any diagnostic horizon 
within 1m from the surface. These soils have slightly weathered 
siliceous minerals. The soils of profile 4 has slightly gravely sandy 
loam texture. therefore, they classified as Typic Torriorthents, slightly 
gravely sandy loam, siliceous , hyperthermic. The soils represented by 
profiles 1, 2, 3and 4 have slightly gravely loamy sand and they could 
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be affiliated to Typic Torripsamments, slightly gravely loamy sand, 
siliceous, hyperthermic.                                                                                                      

Land capability classification: 
Land capability index was calculated for each profile according 

to the system described by Sys et. al. (1991) and the studied soils 
areclassified  

 

Table (8): Capability index of the studied soils. 

 
 

into their suitable grade according the ratings of Storie (1964) 
according the ratings of Storie (1964). 

The capability index (Ci) of the studied soils and their grades are 
presented in Table (8) and Table (9). Data in Table (9) reveal that 
alfalfa, barley, onion and wheat crops are moderately (S2) to 
marginally (S3) suitable for growing in the soils of profiles 1, 2 and 4. 
All studied soils are suitable (varied between S1 to S3)   for growing 
potato crops .Watermelon  

 

Table (9): Suitability of the studied soils. 
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is marginally suitable (S3) for growing in soils of profile 4. Pean 

is marginally suitable (S3) for growing in soils of profile 1. Most of 
studied soils are moderately (S ) to marginally (S2 3) suitable for 
growing olives (except soils of profile 1). The soils considered 
currently not suitable (N1) which having Si between 15 and 25 for 
studied crops could be improved by achieving a proper fertilization 
and management. 
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  أسوان-دراسات بيدولوجبة على أراضى شمال أبوسمبل

  انشراح ابراهيم محمد المعاز، هدى محمد رجائى محمود أحمد ،مصطفى عبدالعدل دارويش
  مصر- جيزة-مرآز البحوث الزراعية-معهد بحوث الأراضى والمياة والبيئة

  
ة و الكيمي       ة و الفيزيائي صائص المورفولوجي ة الخ ى دراس ث ال ذا البح دف ه ة و يه ائي

وبى من                  المعدنية لتحديد أصل و مدى تجانس مادة التربة لبعض الأراضى الممثلة للجزء الجن
ة                 منطقة توشكى ، آذلك التقسيم والتقيم الكمى لهذة الأراضى ، علاوة على دراسة مدى ملائم

ا    سية به ة الرئي اج بعض المحاصيل الزراعي ك الأراضى لانت رت .تل ة  أختي ات أربع  قطاع
 ).شمال أبوسمبل (تمثل الجزء الجنوبي من منطقة توشكىأرضية ل

ين    على منسوب  تقعولقد أوضحت النتائج أن هذه الأراضي        راً   190 – 184  يتراوح ب  مت
وق سطح البحر ، ة ف ستوى  طبوغرافي به م وج ،  سطح الأرض ش سيطة التم ى ب والقطاع ال

دة الصرف ، ذات ق         العمق  الأرضي عميق إلى متوسط      ي    ، والأراضي جي ي    وام رمل ى رمل إل
ة      هشة    متغيرة من   صلابة   ذاتمع وجود بعض الحصى والقطع الصخرية ،        طميي   ى قوي ، إل

أثير           حمرالأصفر الم يميل لونها إلى     ة الت وى من      ،  ، والأراضي غير ملحية ، قلوي ة المحت قليل
ادة العضوية ،                 ا من الم ة تتوقف     الكربونات الكلية ، منخفضة في محتواه سعة التبادلي ى   ال  عل

  .محتوى الأرض من الحبيبات الدقيقة والمادة العضوية
ات         ين الطبق ايز ب ة التم ى قل ة عل صنيفية المورفولوجي اييس الت دل المق زى ت ، وتع

ى اختلاف         في  ختلافات  الا اً إل يم أساس ة و    الق ر من التطور         ظروف ونوعي . نظم الترسيب أآث
ة ذات    ت الدراس ة تح واد الترب ة لم ات الهيكلي م الحبيب رز   معظ طة الف شن متوس ل خ  رم

Moderately sorted   بنظام ترتيب meso  ى ذة      ، lepto kurtic ال ى ان ه دل عل ذا ي وه
اء                     اثير المشترك لفعل الم المواد تعرضت لسيادة التجوية الطبيعية و نقلت و ترسبت تحت الت

ط       ر من          والرياح أو الماء فق وارتز أآث ل الك ادن الخفيف لمجموعة         % 94 ويمث وى  المع محت
سبة  ، فى آل القطاعات الارضية المدروسة )  ميكرون 125-63(الرمل   وتتواجد الفلسبارات بن

وآليز ى صورة أورث ل القطاعات عل ى آ ة ف سبة  قليل روآلين بن د الميك ا يوج وآيز آم وبلاجي
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ر     وآذلك تدل سيادة المعادن عالية الم   ، ضئيلة ادن غي قاومة عالية الثبات خاصة الزرآون للمع
ات           وين  وعملي ن التك ى أن زم طة عل سبة متوس ولات بن ود البيروب افة لوج ة بالاض المعتم
ة                ى عدم النضج وقل ا يمكن عل ادن مم ذة المع ل الكامل له ة للتحلي التجوية السائدة لم تكن آافي

ة البيدو              ة من الوجه ذة الاراضى حديث دنى للطين        التطور حيث تعتبر ه ة والترآيب المع لوجي
ن    ل م ين الأق ادن الط ى مع ت ف يادة الكاؤوليني ى س شير ال ن بعض  2ي صولة م رون المف  ميك

  .القطاعات المثلة لمنطة الدراسة مع وجود نسبة بسيطة من الاليت والسمكتيت
اً للنظام     لم تظهر بالأراضي أي نوع من الآفاق التشخصية  ولذلك         قسمت الأراضي طبق

  حتى مستوى العائلة Entisols.تبعا لرتبة الاراضى الحديثة ) 2006 (ريكيالأم
ع الدرجات من الثانية إلى الخامسة    بأوضح تقدير معامل القدرة الإنتاجية للأراضي أنها تت       

ا لزراعة                        ة لمدى ملائمته ى الرابع ة إل درجات من الثاني ة  ، ولقد قيمت الأراضي ذات ال  ثماني
  .قل والخضر والفاآهةمحصولاً من محاصيل الح

   


