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ABSTRACT 

 
      Different locations in the Nuclear Research Center (NRC) at Inshas area 
and the area nearby (about 30 km radius) were selected for collecting the 
vegetation samples together with their corresponding soils. Instrumental Scan 
Electron Microscope–Energy Dispersive X-ray Spectrometer (SEM-EDS) 
technique was applied to the determination of major and minor elements that 
are present at relatively high concentrations, while trace elements that are 
present at extremely low concentrations were determined by using: Inductively 
Coupled Plasma –Mass Spectrometer (ICP-MS). 
     Two groups of elements have been determined directly in both plants and 
their corresponding soils. The first group is the major and the minor elements 
(Ca, Mg, K, P, Na, Cl and S ),and the second group is the trace elements (B ,V 
,Cr, Mn, Ni, Co, Cu, Zn, Se, Mo, Sr, Cs, TH, U, As, Hg, Pb, and Cd).  The 
results were inspected and the relation between different concentrations in both 
grasses and corresponding soil were considered. 
 
Key Wards: major, minor, and trace elements, plants, soils. 

 
INTRODUCTION 

 
      Soil is the main source of elements to the food chain of both animals and humans. The minerals in 
the soil serve as the reservoirs of elements releasing them slowly into the soil solution as weathering 
process .Once they are released to the soil solution they may be absorbed by the plants, and become a 
nutrient for plants, animals and humans. In general, most soils are mineral soils. However, not all 
minerals in soils contain nutrient elements (essential elements) which are required to growth and 
reproduction of plant nutrients (1). Because of this, soils vary widely in their nutrient contents. Currently 
17 elements (Ni is the newest addition) are recognized as essential for a plant to grow and reproduce 
with viable seed .Of those, 13 are found in soil minerals .Other elements occurring in soil minerals 
have been demonstrated to provide some benefits to plants, although they have not yet been 
conclusively shown as essential for a plant to complete its life cycle .Mineral nutrients are divided into 
three main categories .All three categories of mineral nutrients are necessary for a healthy ,nutrient –
rich plant(2). Each mineral nutrient is briefly discussed below: 
1- Macroelements: Carbon, hydrogen, and oxygen make up the backbone of all biomolecules and are 
supplied by the air and water. Six other macronutrients are found in soil: N, P, K, Ca, Mg, and S. 
Macronutrients found in soil minerals have the range from (0.1-10%) on a dry matter basis. 
2- Microelements: Equally important to the plant's life cycle, although required in lesser amounts. 
They are generally needed from (0.05 to100 ppm) in dry plant tissue .e.g.: Fe, Mn, Zn, Cu, B, Mo, Cl, 
and Ni.  
3- Beneficial elements: they are not classified as required for all plants to complete their life cycle as 
(Co, V, Na, Si, Al, Se, Sr, and Ti). 
 
     The soil has an important role in the food chain besides containing the nutrients and minerals 
responsible for plants growth; the soil accumulates a large fraction of contaminants from fallout and 
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wastes. The elemental composition of soil may significantly influence the elemental composition of the 
vegetation, which in turn influences that of animal or human tissues or fluids via the food chain (3). The 
minerals present in large amounts in the environment are required by living organisms. Elements 
present in small amount in its geochemical environment are called trace elements (4). 
 
       Many trace elements are found in coal and most of them occur at concentrations which 
approximate those of earths curst .Trace element released by coal combustion that are of the greatest 
environmental concern are Arsenic, Beryllium, Cadmium ,Copper, Chromium, Fluorine, Lead, 
Mercury ,Nickel, Selenium ,Silver, Thallium ,Tin, and Zinc beside other elements which are suspected 
of having detrimental effects such as Antimony ,Barium ,Cobalt, Gallium and Tellurium.  
 
      Even fertilizers can be a source of potentially hazardous trace elements. Prior to the more recent 
development of cleaner manufacturing processes, the inert materials used as blenders or fillers in 
phosphate  fertilizers often –contained elevated levels of contaminants . 
   
Factors Affecting trace Elements Levels in plants: 
The concentration of all minerals in plants depends on four basic factors: 
1-Genetic differences: 
      Certain plant species have the ability to accumulate uniquely high concentrations of particular 
elements e.g.: leguminous plants commonly contain higher concentrations of Co, Ni, Fe, Cu, and Zn, 
than grasses as cereals(5), while grasses and cereals are commonly higher than legumes in  Mn  & Mo 
and especially in silicon(6) . 
 
2-Type of soil and fertilizer effects: 
      The composition of soil is influenced primarily by the nature of the rocks from which the soil is 
derived .A wet soil condition similarly favors the uptake of Co & Mo by clover on some soils, but has 
no such effect on Cu (7) .The uptake of trace elements by plants is influenced further by the acidity of 
the soil .The application of trace element containing fertilizers is widely practiced as a mean of raising 
herbage concentrations from deficient to satisfactory levels for livestock. 
     
3-The influence of season and Stage of maturity: 
      Plants mature partly in response to internal factors (their genetic constitution), and partly in 
response to external factors, among of which climatic and seasonal effects are of major importance. 
The relative impacts of these variables depend on the element in question and can be modified by man 
through the use of fertilizers and by irrigation. In addition, the inherent capacity of   particular plant 
species to absorb and retain trace elements from the soil can be changed by cross breeding and 
selection.   
 
      In general, the trace and ultra trace analysis of biological materials (such as plant samples) have 
received increasing attention in the last few years (8). Different analytical methods are applied for trace 
analysis after digestion of the biological samples such as ICP–MS (Inductively coupled plasma mass 
spectrometry) (9), which is important for the sensitive determination of essential and toxic elements at 
the trace and ultra trace concentration level in biological samples. Also (SEM-MDS) is an analytical 
technique based on energy dispersive X-ray microprobe analysis using the scanning electron 
microscope, which allows quantitative and qualitative elemental analysis of major and minor elements. 
  
     The aim of this work is to study the elemental composition of plant samples together with their 
corresponding soils at Inshas area and area nearby (about 30 Km radius). Two instrumental techniques 
SEM–EDS (Scanning Electron Microscope attached to an Energy Dispersive X-ray Microprobe) and 
ICP–MS (Inductively Coupled Plasma –Mass Spectrometry) were used to analyze the mineral nutrients 
(essential elements) in 5 soil samples from different 5 sites together with 10 plant samples (two 
samples from each site). SEM –EDS was applied for the determination of the major and minor 
elements that are present at relatively high concentrations. While ICP-MS was used for the 
determination of the trace elements that are present at extremely low concentrations.  
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EXPERIMENTAL 

Samples collection: 
      Five different locations in Egypt at Inshas region and the area nearby ( about 30 Km radius) Inshas, 
Shebeen ,Abu-Zaabal ,Al-Oboor and the Nuclear Research Centre (NRC ) were selected for collection 
soil and plant samples .Two plant samples (one grass ,and the other old trees) together with their 
corresponding soils were collected from each lactation .Soil samples were taken from(0-20cm) layer 
from the sites where the  vegetation were sampled . 
 
Samples preparation: 
For SEM –EDS technique:  
      Both of plants and their corresponding soils were dried at 600 C for 48h, and then the dried plants 
were ached at 5000 C. A suitable targets were prepared by compressing the samples using a special 
piston .The sample preparation procedure for biological samples was similar to that for geological 
samples which has been described elsewhere(10,11) .  
 
For ICP-MS Technique: 
     1-plant samples: 0.5 gm of ached samples was dissolved in nitric acid analar on a hot plate, H2O2 
and HClO4 were added drop wise to the solution with heating until the solution is clear .Cool and dilute 
to 50 ml, then store the samples solutions in a plastic bottles .The samples were analyzed by ICP-MS 
technique without further dilution. 
 
     2-Soil samples: 0.5 gm of a dry sample (1050C) was dissolved in a mixture of (HF & HClO4), then 
evaporate to dryness .Then add 10 ml (5 M HNO3), and warm gently until a clear solution results. 
Dilute to 50 ml and transfer to a plastic bottle for storage .Dilute 1 ml aliquot to 5ml with 1 M HNO3, 
immediately prior to analysis by ICP-MS.   
 
Instrumental Techniques 
Two instrumental techniques were applied: 
1- SEM-EDS: 
     Energy –dispersive X-ray attachment EDS (Oxford instruments) to Scanning Electron Microscope 
(SEMJSM-s600lv, JEOL) permitted the detection and identification of the X-rays produced by the 
impact of the focused electron beam on the sample surface. The electron beam of SEM was used to 
excite the atoms in the surface of a solid .These excited atoms produced characteristic X-rays, which 
could be readily detected. By utilizing the scanning feature of the SEM, a spatial distribution of 
elements on the sample surface could be obtained. 
 
2-ICP-MS: 
     An Inductively Coupled Plasma –Mass Spectrometer equipped with laser ablation system is the 
most versatile method of sampling and analysis of solids for trace and ulratrace elemental analysis .The 
laser ablation system is a compact ,solid state Nd :YAG whose output is frequently quadrupled to 266 
nm in the deep ultraviolet . Laser beam spot size can be varied between 5 µm and 300µm .The laser is 
Q-switched Nd-YAG (Neodymium : yttrium Aluminum Garnet) laser that produces a maximum of 10 
m J of ultraviolet energy at 622 nm and the repetition rate from 1 to 20 Hz .The pulse length is less than 
6 n sec. 
 

RESULTS AND DISSCUSSION 
 

      A biological standard reference material (apple leaves SRM NIST 1515) was intended primarily for 
use in evaluating the reliability of analytical methods for the determination of major, minor, and trace 
elements in botanical materials, agricultural food products, and materials of similar matrix .The 
certified concentrations of the constituent elements are given in table -1. 
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Table 1: Certified Concentrations of Constituent Elements in (Apple Leaves SRM NIST 1515)  

  
Element 

  
Conc. ( in % or ppm) Element Conc. in % or ppm) 

Ca  1.526 ± 0.015  %  Cd  0.013  ± 0.002    ppm 
Mg  0.271 ± 0.008  %  Mn  54       ± 3           ppm 
P  0.159 ± 0.011  %  Mo  0.094  ± 0.004    ppm 
K  1.6     ± 0.02    %  Ni  0.91    ± 0.12      ppm 
Al  286    ± 9        ppm  Se  0.05    ± 0.009    ppm 
Cl  579    ± 23      ppm  V  0.26    ± 0.03      ppm 
Fe  83      ± 5        ppm  Zn  12.5    ± 0.3        ppm 
Na  24.4   ± 1.2     ppm  Hg  0.044  ± 0.004    ppm 
B  27      ± 2        ppm  Pb  0.47    ± 0.024    ppm 

Cu  5.64   ± 0.24   ppm  As  0.038  ± 0.007    ppm 
 
      The major, minor and trace element contents in plants together with their corresponding soils 
analyzed either by SEM-EDS or ICP- MS were designated to be in % by weight or mg/kg (ppm) 
respectively. Tables 2&3 list the major and minor elements concentrations in soils and plants, 
respectively expressed by % by weight ,data were generated by using SEM-EDS. Tables 4 &5 list the 
trace elements concentrations in both of the  soils and the plants, respectively, expressed in (ppm), data 
were measured by using ICP-MS technique .Table 6 lists the range of typical natural trace elements 
concentrations in soil and plants (12). 
 
Concentrations of major and minor elements in different soils (by SEM–EDS): 
      In total 11 elements have been estimated for different soil samples, among these: Na, Mg, Ca, K, P, 
S, Cl, Al, Si, Ti, and Fe .In table 2 the resulted concentrations of the common elements (which are the 
predominant composition of the earth's crust) are presented .It is interesting that no essential differences 
between the element composition of all soil samples was observed .The resulted concentrations of both 
of Al, Si, Ca, and K were in good agreement with those reported by Anastas  Donald (13) for Albanian 
clays ,while Ti and Fe concentrations in our study were relatively high. The content of Mg in all soil 
samples under study is generally at the same level, but it was lower than that reported for Albanian 
clays (12). Both of Na and P elements showed the minimum concentrations in the soil samples which are 
lying within the lowest range reported (0.1-10 % for all macro elements in soil)(14),while S- content was 
lower than the minimum range. By comparing the concentration ranges of some common elements in 
our study with those listed in table 6 (range of typical natural trace element concentrations), it is noticed 
that Fe concentration was in the same range, while Al and Ti concentrations were relatively high .The 
observed variation in the elemental composition of different soils is generally related to the mineral 
constituents of soils which are normally directly related to the parent rocks and the type of weathering 
processes. 
 
Concentrations of major and minor elements in plants (measured by SEM-EDS): 
     Table 3 shows the common elements concentrations in two plant samples from each site under 
study (leaves of grass samples & leaves of old trees).It is seen from table 3 that both of the grasses and 
old trees showed higher concentrations for all elements (except Fe, Al, and Ti) than their corresponding 
soil samples . This Phenomenon can be explained on the basis that, there is a wide variability in the 
bioaccumulation of trace elements among plant species (12). All plant samples showed very lower 
concentrations of Fe and relatively lower contents of Al, and Ti than those of the corresponding soil 
samples. In the same time, the content of these elements (Fe, Al, and Ti) still higher than the 
corresponding typical natural values (table 6). 
 
      Old trees samples showed higher concentrations for Mg and Ca than grass samples, this may be 
related to the tendency of the old trees to accumulate Mg, and Ca to a higher extent than the grasses.   
On the other hand all grass samples showed higher concentration for K, P, Cl, and Si than old trees, this 
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was explained by Wang et al (16), they proposed three patterns of the relationship between the 
bioavailability of nutrients and uptake in the crops .In type 1, uptake increases as the crops grows, then 
falls when the crops reaches maturity .This pattern is seen in the uptake of major nutrients such as N, K, 
and P (which satisfies our case). All other samples (Na, S, Al, Ti, and Fe) showed nearly the same 
concentrations in both of soils and plants. All plant samples showed a high content of Cl (ranging from 
1.2-16.7 %), although their corresponding soils were free from Cl –element. This may be related to the 
presence of Cl in the water of irrigation, and the tendency of all plants to accumulate Cl to a higher 
extent, where it is used by plants to help balance cation/anion charges in plants ,to help plants adjust  to 
water stress (osmotic adjustment ),and in the photosynthesis process(12)   .   
                                                                                                                                                                                                                                                    

Table 2: Major and minor elements in soil samples from different locations 
 measured by SEM –EDS (conc .in % by weight) 

NRC Al-Oboor 
 

Shebeen Inshas Abu-ZaabalElement

0.21 0.31 0.30 0.24 0.26 Na 
0.89 1.20 1.28 1.08 1.14 Mg 
4.80 2.34 3.81 4.89 3.76 Ca 
0.84 0.93 1.59 2.13 1.31 K 
0.24 0.20 0.33 0.28 0.27 P 
0.08 0.07 0.06 ---- 0.08 S 
---- ---- ---- ---- ---- Cl 
5.20 5.77 5.86 5.97 4.3 Al 
31.74 26.74 18.47 20.85 25.61 Si 
1.26 0.58 1.44 1.33 1.24 Ti 
9.61 5.00 12.68 14.62 11.31 Fe 

 
Table 3: Major and minor elements in plant samples from different locations 

 measured by SEM –EDS (conc .in % by weight)  
 
 

 
Trace element concentrations in soil samples (measured by ICP-MS): 
      In total , 18 elements have been estimated in different plants together with their corresponding soils 
among these :  B , V, Cr , Mn , Ni ,Co ,Cu, Zn, Se, Mo , Sr , Cs ,Th ,U , As ,Hg ,Pb and Cd. Table (4) 
lists the resulted concentrations of the trace elements in different soil samples . In comparison with the 
range of the typical natural trace elements table (6) it is seen that: the results are representative and 
indicate metal concentration levels in soil samples. The content of the trace elements is generally at the 
same levels or even lower than that reported for the typical natural trace element concentrations. It is 
noticed that Abu-Zaabal soil gets the maximum contents for both of (B, V, Mn, and Co) 10.42, 63, 

Abu-Zaabal Inshas Shebeen Al-Oboor NRC  
Element Grass Old 

trees 
Grass Old 

trees 
Grass Old 

trees 
Grass Old 

trees 
Grass Old 

trees 
Na 0.47 0.88 0.45 0.54 0.35 0.06 1.53 0.75 0.74 0.88 
Mg 0.77 3.83 0.71 2.44 0.99 3.06 1.17 2.83 1.10 3.01 
Ca 7.17 25.68 5.14 16.54 5.54 21.01 8.51 24.58 8.22 38.78 
K 29.37 12.82 24.12 17.25 29.83 20.08 23.42 12.21 27.09 3.32 
P 1.63 0.95 1.99 2.07 2.40 0.37 0.68 1.44 2.93 0.69 
S 1.39 1.23 1.12 1.51 1.31 2.08 1.50 1.67 1.69 1.09 
Cl 10.25 1.65 8.70 5.69 4.88 0.71 8.38 2.19 12.04 1.21 
Al 0.15 0.14 0.83 0.81 0.61 0.52 0.31 0.32 0.20 0.16 
Si 17.94 2.22 12.32 2.29 11.06 0.55 1.02 0.82 16.54 2.37 
Ti 0.09 0.04 0.21 0.20 0.13 0.13 0.06 0.09 0.03 0.05 
Fe 0.51 0.89 2.03 1.95 0.96 1.20 0.74 0.69 1.11 0.99 
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48.5, and 32, respectively. Both of Inshas and (NRC) soils showed the maximum (Se) content 7.4 and 
7.8 ppm, respectively, which exceeded the maximum concentration of the typical natural (Se) 2.5 ppm.  
Levels of (Th , U, Cu, Zn, Sr, and Pb)concentrations in all soil samples are nearly the same or even 
relatively lower than those reported for Albanian clay (14) , with the exception of Th- content of ( NRC) 
soil which is relatively high (15 ppm).Shebeen soil showed the highest concentrations of both of the 
(Ni, Cu , Zn ,Cs , As and Pb ) elements which are still in the same range of the typical natural trace 
element levels ,with the exception of (Cs) content 33.3 ppm which exceeded the maximum value of the 
typical natural concentration (25 ppm) . 
 
     Al-Oboor soil showed the highest (Mo ,Hg , and Cd ) concentrations which are in the same range as 
those reported for typical ranges of (Mo and Cd), while (Hg)  content 0.84 ppm exceeded slightly its 
maximum  typical natural concentration (0.7 ppm ) .Nuclear Research Center (NRC) soil showed the 
highest content of (Sr and Th), 83 , 15 ppm ,respectively, while  U-contents of  both of Abu-Zaabal 
and (NRC) soils were nearly the same (5.0 ppm ). 
 
      It is noticed that both of Abu-Zaabal and Shebeen soils  get the elevated concentrations of most 
trace elements .This may be related to the presence of some factories nearby these two  locations .  The 
elevated concentrations of some trace elements in soils under study may be related to natural events, 
but in particular, industrial and agricultural practices result in more widespread trace element 
contamination (12). 
 
Trace elements concentration in plant samples (measured by ICP -MS technique):  
 
     Table 5 shows the resulted concentrations of trace elements in different plants which were sampled 
from the sites where the soil samples were collected. From table 5, it is seen that leaves of old trees 
from Abu-Zaabal, Al-Oboor, Shebeen, and Nuclear Research Center (NRC) showed relatively 
high boron concentration values of (68.3, 4.44, 3.75,and 1.34 ) respectively. Abu-Zaabal old trees 
(leaves of mangoes trees) showed the highest contents of most trace elements (B, V, Mn, Ni Zn, Cu, 
MO, Sr and Cd). This may be due to the presence of many factories in Abu- Zaabal region releases 
many trace elements, which causes the direct atmospheric deposition of such elements on the leafy 
vegetables grown nearby.  
 
     On the other hand leaves of old trees (olives trees) from Inshas area get the lowest content of all 
trace elements, except both of V and As contents which exceeded slightly those of the  other old trees 
in this study ,where Inshas area from which these samples were taken is far from the industrial region. 
Also, this may be related to the genetic differences (certain plant species have the ability to accumulate 
uniquely high concentrations of particular elements (5).  
 
     Abu- Zaabal grasses showed lower concentration of all trace elements than those reported for old 
trees in the same area, whereas Inshas grasses has higher contents of all trace elements than those of 
old trees .Pb-level is high in Shebeen old trees compared with those of the other plants under study, 
while Shebeen grasses showed a highest Cd level .  
 
    (As) levels in both of Abu –Zaabal and (NRC) grasses are nearly the same. Boron has the same 
levels in all grass samples, which are higher than those of all old trees. (Cd) level is high in old trees 
from (NRC) compared with those of all other samples. Also the highest contents of both Cs and Th 
were observed in the old trees of Al-Oboor.                         
 
      Generally, it is noticed that all trace element levels in the soil samples were higher than those in the 
plant samples (grasses and old trees) .This is in a good agreement with the data reported by W.Dauwe 
et al (17).Some of the high metals concentrations in the plants coincide with high concentrations with the 
same metals in the soils.  
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     All trace element concentrations  levels in both of plants and their corresponding soils that were 
studied fell within  the range of typical natural trace element levels (table-6)(12).Heavy metals Cd, Pb, 
Hg, and As levels in our study did not differ greatly from those reported in the literature . 

 

 

Table 4: Trace elements concentrations in soil samples from different locations 

Measured by ICP-MS technique (conc. in ppm) 

  

NRC 
 

Al-Oboor Shebeen Inshas Abu-Zaabal Elements 

2.3 3.1 9.4 1.93 10.4 B 

17 23 5.1 21 63 V 

17 9.2 21 30 22 Cr 

16 24 42 20 48.5 Mn 

29 40 42 7.9 23 Ni 

27 25 28 23.5 32 Co 

32 28 69 33.5 21 Cu 

42 46 74 53 36 Zn 

7.8 2.8 2.9 7.4 3.7 Se 

0.71 1.4 1.2 0.58 0.86 Mo 

83 25.6 27 26.4 19.2 Sr 

19.8 29.6 33.3 22 21 Cs 

15.1 5.3 0.7 1.8 2.3 Th 

5.0 1.8 1.23 2.9 5.0 U 

22 26 38 16 19 As 

0.73 0.84 0.78 0.66 0.68 Hg 

37 46 48 42 43 Pb 

0.55 1.14 1.01 0.99 0.71 Cd 
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Table 5: Trace elements concentrations in plant samples from different locations 

 measured by ICP-MS technique (conc. in ppm) 

Abu-Zaabal Inshas Shebeen Al-Oboor NRC Elemen
t Gras

s 
Old 
trees 

Grass old 
trees 

Grass Old trees Old trees Grass Old trees

B 0.47 68.3 0.43 0.04 0.19 3.75 4.44 0.6 1.34 
V --- 5.7 --- 0.98 --- 0.95 0.46 --- 0.57 
Cr 0.76 10.5 2.1 0.22 2.5 0.95 0.91 2.95 0.7 

Mn 10.33 25.6 12.3 0.86 0.34 18.9 2.4 12.4 18.6 
Ni 2.36 8.1 2.2 0.37 0.57 1.4 0.55 3.12 7.9 
Co 0.40 0.51 0.39 0.04 0.02 0.01 0.62 0.39 0.4 
Cu --- 4.9 --- --- --- 2.6 2.7 --- 3.2 
Zn 14.8 23.9 8.0 0.31 5.22 3.76 1.98 16.3 23.5 
Mo 0.70 16.4 0.61 0.013 7.71 6.33 0.39 0.7 0.5 
Sr 14.98 80.6 15 0.57 82.4 49.4 47 15.1 36.2 
Cs 0.02 0.05 --- --- 0.46 0.45 1.46 0.022 0.07 
Th 0.02 0.53 0.01 0.003 1.18 1.18 1.46 0.024 0.008 
U 0.02 0.19 0.005 0.004 0.83 0.65 0.8 0.01 0.06 
As 1.22 0.6 0.78 0.083 0.04 0.02 0.02 1.16 0.67 
Hg 0.009 0.03 0.04 --- --- --- 0.014 0.04 0.06 
Pb 0.66 2.0 0.51 0.02 3.79 6.23 2.44 0.71 2.78 
Cd 0.10 0.23 0.11 0.05 0.008 0.01 0.12 0.16 0.4 
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Table 6: Typical natural trace element concentrations of surface soils and plants 

Concentration (ppm dry weight) 
(Ref.12) 

Trace 
element 

 
Soil conc. range Plant conc. range 

B 
Al % 
Ti % 
V 
Cr 
Mn 
Fe % 
Co 
Ni 
Cu 
Zn 
As 
Se 
Sr 
Mo 
Cs 
Hg 
Pb 
Cd 

8----140 
0.5---4.5 
0.02---1 
15---360 
5---1100 
7---2000 
3---> 10 
o.2---50 
1---120 
6---60 
17---125 
0.4---70 
0.02---2.5 
10---3500 
0.2---12 
0.3---25 
0.004---0.7 
1.5---80 
0.01---2.5 
 

1---30 
6---3500 
0.15---80 
0.1---2.5 
0.02---0.2 
20---240 
30---920 
0.03---0.6 
0.1---5 
1---12 
12---60 
0.009---1.5 
0.002---0.88 
6---1500 
0.03---8 
o.o3---0.4 
0.001---0.04 
0.3---10 
0.02---0.5 
 

CONCLUSION 

From the previous study the following can be concluded: 
1- No essential differences between the major and minor element composition of all soil samples was 

observed, except some elevated concentrations for some elements as (Al and Ti) .The observed 
variation in the elemental composition of different soils is generally related to the mineral 
constituents of soils which are normally directly related to the parent rocks and the type of 
weathering processes. Both of the grasses and old trees showed higher concentrations for all major 
and minor elements (except Fe, Al, and Ti) than their corresponding soil samples. 

 
2- The content of the trace elements is generally at the same levels or even lower than that reported 

for the typical natural trace element concentrations. The elevated concentrations of some trace 
elements in soils under study may be related to natural events, but in particular, industrial and 
agricultural practices result in a more widespread trace element contamination. 

 
3- All trace element levels in the soil samples were higher than those in the plant samples (grasses 

and old trees). Some of the high metals concentrations in the plants coincide with high 
concentrations with the same metals in the soils. All trace element concentrations levels in both of 
plants and their corresponding soils that were studied fell within the range of typical natural trace 
element levels .Heavy metals Cd, Pb, Hg, and As levels in our study did not differ greatly from 
those reported in the literature. 
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