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STATUS O.F SOME TRACE ELEMENTS AND 
HEAVY METALS IN THE SOILS OF DAKHLA 

OASIS, WESTERN DESERT, EGYPT 
1. Trace Elements 

Abdel-Rahman, M. E.; E. A. Abdel -Hamid and F. A. Hassan 
Soil Chemistry and Physics Department, Desert Research Center, El­
Matareya, Cairo, Egypt. 

T he soils of West El-Gedida, Dakhla Oasis (between 
latitudes 25° 33' and 25° 39' N and longitude 28° 40' 

and 28° 46' E) represent 43560 feddan. These soils were 
investigated to assess their contents of Fe, Mn, Zn and Cu. A 
total of 36 samples representing 9 ¥irgin and cultivated soil 
profiles were grouped into three soil groups, namely: coarse 
to moderately coarse-textured soils represented by profiles 1, 
2 and 3; moderately fine to fine-textured soils with coarse 
surface represented by profiles 4, 5 and 6 and moderately 
fine to fine-textured soils represented by profiles 7, 8 and 9. 
Soils samples were analyzed for their physical and chemical 
properties. Total and DTPA-extractable contents of the 
studied elements were also determined. These soils are of 
variable texture (coarse sand to clay), having low contents of 
CaC03 and organic matter. Most soils were saline having 
EC of paste extract exceeding 4.0 dSm-t. The mean total 
content of the studied elements in the different soil groups 
ranged from 7470.7 to 8476.25, 250.89 to 399.48, 18.49 to 
29.88 and 7.73 to 14.42 mgkg-t for Fe, Mn, Zn and Cu, 
respectively. The lowest means for Fe and Mn and Zn and 
Cu were recorded in the soils related to the coarse to 
moderately coarse-textured soils and moderately fine to fine­
textured soils, respectively, while the highest means for Fe 
and Mn ar:d Zn and Cu were related to the moderately fine 
to fine-textured soils with coarse surface and coarse to 
moderately coarse-textured soils, respectively. The mean 
DTPA-extractable content of the studied elements ranged 
from 3.50 to 4.84, 3.05 to 16.56, 0.42 to 0.48 and 0.31 to 
0.40 mgkg-1 for Mn, Zn and Cu, for the three groups, 
respectively. The lowest means for Mn and Cu; Fe and Zn 
were recorded in the soil groups: coarse to moderately 
coarse-textured soils, moderately fine to fine-textured soils 
with. coarse surface and moderately fine to fine -textured 
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soils, respectively, while the highest mean for Fe and Mn, 
Zn and Cu was related to moderately fine to fine -textured 
soils, coarse to moderately coarse-textured soils and 
moderately fine to fine -textured soils with coarse surface, 
respectively. 
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The Western Desert of Egypt is occupied by a series of natural depressions. 
Among these depressions is Dakhla Oasis, which receives much concern due 
to its land potentiality, regardless of its low population. Dakhla Oasis, as one 
of the widest depressions of the Western Desert, encompasses an area of 
about 2000 Km2

• So it is one of the most promising areas for adding new 
agricultural lands. 

MATERIALS AND METHODS 

1. Soil Sampling 
Thirty-six samples were collected from nine soil profiles representing 

the studied area (Fig. 1) which lies between 25° 33' and 25° 39'- N and 
between 28° 40' and 28° 46' E. These samples are related to 3 soil groups 
namely: coarse to moderately coarse-textured soils represented by profiles 1, 
2 and 3 ; moderately fine to fine-textured soils with coarse surface 
represented by profiles 4, 5 and 6 and moderately fine to fine -textured soils 
represented by profiles 7, 8 and 9. These samples were air dried, crushed, 
passed through a 2.0 mm sieve and kept for analyses. 
2. Soil Laboratory Analysis 

The particle size distribution of the soil samples was conducted using 
the pipette method (Piper 1950) for the heavy- textured soils; where the size 
distribution comprised the four international system fractions of coarse sand 
(2.0-0.2mm), fine sand (0.2-0.02mm), silt (0.02-0.002mm) and clay 
( <0.002mm) and the dry sieving method for the light-textured soils where 
particle size distribution comprised five coarse fractions (from 2.00-
0.063mm), and one fine fraction ( <0.063mm). A pH meter and a 
conductivity salt bridge determined the pH values and electrical conductivity 
of the soil saturation extract, respectively, as described by Jackson (1958). 
Calcium carbonate was determined using the Collin's Calcimeter. Organic 
matter content was determined by rapid titration method (Walkley, 1947). 
Cation exchange capacity (CEC) and exchangeable cations were determined 
as described by Richards ( 1954 ). 
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