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ABSTRACT
The black-sand deposits are widely distributed alongside the Mediterranean Sea coast from Abu-Quir 

in the west to Rafah city in the extreme east. It contains, minerals, which is considered as the main source 
of uranium, thorium, potassium and iron oxides as a heavy and / or radio elements. These elements may 
be transferred with irrigation water to the plant organ (s), or even prevented the adsorption of nutrients.  
To achieve this purpose, surface soil samples (0-30 cm.) and subsurface soil samples (30 - 60cm) were 
collected from eastern and western of Rosetta area., also Aerva plants samples (roots, stems, leaves and 
flowers) as  a wild plant were collected from these areas to evaluate the object of this study..The results
showed highest values of thorium, uranium, potassium and iron detected in soil and plant samples near 
Rosetta estuary at two sides (eastern and western). The available N. P. K. and Fe in western soil samples 
were higher than that obtained by eastern soil samples. The N. P. K. content of the plant organ (s) samples 
that grown at western side were higher than that found the eastern side. The highest thorium, uranium and 
iron content found in plant root and the least were in the leaves or flowers plants, at two Rosetta sides. Also,
total uranium, thorium and iron content in western side were higher than eastern side soil samples. 

INTRODUCTION

The present work was conducted to evalu-
ate the effect of radio elements in the black 
sands of eastern and western Rosetta branch, 
Egypt on macro and micro-elements of Aerva 
plants. The agricultural development repre-
sents the main solution for facing the drastic 
demands for food, all over the world. The de-
velopment may be occurred through several 
ways. One of them in the Northern Delta area 
is raising the soil surface level by adding some 
sandy layers. These sandy layers most prob-
ably will contain black-sand and some wild 
plants. However, the greatest part of the black-
sand was found in Rosetta area, and possibly 
the largest known accumulations of black-
sands on the African coast, (Davidson, 1950).

The black-sands contain some heavy and 
radioactive minerals. The radioactive minerals 
contain potassium, uranium and thorium. Al-
though, potassium is one of macronutrient for 
plants was undergoes a simple from radioac-
tive decay. The decay of uranium and thorium 
proceeds sequentially along a chain disintegra-
tions (IAEA 1979). Uranium content of soil is 
highly variable with values ranging from 1 to 
8 ppm, the average being about 1 ppm, (IAEA, 
1988). 

MATERIALS AND METHODS
Twenty soil samples surface (0 – 30 cm)  

and subsurface (30 – 60 cm.) depths were col-
lected from virgin soil on both eastern and 
western sides of Rosetta estuary area at dis-
tances were 100, 150, 200, 250 and 300 m in 
both two sides. Also, forty plant samples were 
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collected from the same distances of eastern 
and western sides of Rosetta estuary.

The soil samples were air dried, ground 
passed through 2 mm sieve and analyzed ac-
cording to Jackson (1973). Thorium, uranium 
and potassium in soil were determind in Nu-
clear Materials Authority by gamma ray ac-
cording to Matolin (1991). 

The mature Aerva plants were segregated, 
into (roots, stems, leaves and flowers), dried
at 70◦ c and representative portions were di-
gested using mixture of HClO4 and H2SO4. 
The resultant solution was determined for N, 
P, K and Fe according to methods of Jackson 
(1973). Uranium was determined according to 
Bouda, (1988), Thorium was determined ac-
cording to Chalmers (1970).

RESULTS AND DISCUSSION
The data presented in Tables (1 & 2) show 

that the sand fraction slightly decreased with 

increasing in distance the two sides in the two 
layers (surface and subsurface). While per-
centages of silt and clay fractions were slightly 
increased with increasing distances in surface 
and subsurface in both sides. Generally, sandy 
and sandy loam textures were found in the 
both two sides of Rosetta estuary.

 Organic matter (O.M.) values in the inves-
tigated virgin soil samples were almost zero. 
It deserves to mention here that the organic 
matter percentage on western side at distance 
300 m were 0.5 % and 0.9 % in the surface 
and subsurface sandy loam soils respectively. 
These results may be due to the arid climate 
conditions.

The investigated soil samples were slightly 
alkaline, as pH values ranged from 7.9 to 8.4 
and from 7.8 to 8.0 in both the eastern and 
western Rostta sides, respectively.

It is quite evident that the electric conduc-
tivity (E.C.) at the western side was higher 







 







 


























  
    

  




 
               

               

 
               

               

 
               

               

 
               

               

 
               

               

 





 

















  

    
  




 

               

               

 

               

               

 

               

               

 

               

               

 

               

               







 







 


























  
    

  




 
               

               

 
               

               

 
               

               

 
               

               

 
               

               

 





 

















  

    
  




 

               

               

 

               

               

 

               

               

 

               

               

 

               

               

Table 1 : Physical and chemical analyses of barren soil samples at Rosetta estuary area eastern side Northern  Delta, Egypt 

Table 2 : Physical and chemical analyses of barren soil samples at Rosetta estuary area western side Northern Delta, Egypt  
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than that obtained at the eastern side, in both 
surface and subsurface soil samples. In addi-
tion the (E.C.) values in surface soil samples 
were generally higher than that in subsurface, 
ones. These results may be due to water table 
level flocculated and soil texture changes.
The results are agreed well with Bresler et al. 
(1982).

The soluble cations, data in Table (1 & 2) re-
vealed that Ca++ ions ranged between 0.8 to 2.0 
meq / 100 gm soil) and (0.8 to 1.6 meq / 100 
gm soil) in soil samples of eastern and western 
sides, respectively. It is evident that the Ca++ ions 
content in the surface soil sample were higher 
than that found in the subsurface, ones. The so-
dium found in the soil samples of the eastern and 
western sides of Rosetta estuary are affected by 
Mediterranean Sea actions. So, the highest Na+ 
ion values were found near Rosetta estuary, and 
the least ones far from it. The highest Na+ ion 
value reached about 4.2 meq / 100 gm soil in 
Rosetta western side in the surface soil samples. 
Meanwhile, the least value (0.14 meq / 100 gm 
soil) was found in the western side of subsurface 
soil samples at 300 m distance from Rosetta es-
tuary.

The data showed that the soil that located 
near Rosetta estuary has low K-values especially 
in the surface layer, in other words, the subsur-
face ones has higher K-values concentrations. 
These results are in agreement with those of Aly 
et at. (1988), who found that potassium at the 
Mediterranean Sea on the shore zone was influ-
enced by both thorium and uranium. So, potas-
sium was higher near the Rosetta estuary than in 
the other soil samples

Nutrient Status (N, P, K and Fe) in Soil Samples
The data presented in Table (3) show that 

the available nitrogen, phosphorus and potas-
sium values were generally low. This may be 
due to the light soil texture of the investigated 
soils (sand and sandy loom). On the other hand, 
the available iron content was high in the light 
soils. This trend depends on soil samples loca-
tions, heavy minerals content and iron content 
that usually found in black-sand (El-Fayoumy 
and Abdel Galil, 1988; Shukri, 1990; and Fathi 
et al., 1997).

With regard to the available N-content (Table 3), 
the data show that the highest value reached (15.50 
meq / 100 gm soil) was found at a western side 
in surface and subsurface, ones.  Meanwhile, 
the least N-value (7.50 meq / 100 gm soil) was 
found in the surface soil sample of eastern side. 
The available N-values at Rosetta western side 
sample were generally higher than that obtained 
from other side for all locations surface and sub-
surface soil samples. These values increased with 
increasing distances from Rosetta estuary at the 
two sides, this may be attributed to the variations 
in ground water which get nearer to the soil sur-
face or the sand dunes that found at the virgin soil. 
These results were confirmed by that reported by
Olsen (1990) who found that the sandy soils have 
low N-content and N in soil solution at the depth 
attributed to the relatively rapid movement of wa-
ter through the profile of sandy soils.

The available phosphorus contents in the 
surface soil samples were higher than that in sub-
surface samples on the two sides. In addition, the 
available P-content in the western side was higher                   













 


       

 
        

        

 
        

        

 
        

        

 
        

        

 
        

        



























Table 3: Available N, P, K , Fe of barren soil samples at Rosetta eastern and western Sides of Rosetta estuary area ,  Northern Delta , Egypt
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than that obtained in eastern side. The higher P-
contents were (0.22 and 0.37 meq / 100 gm soil) 
and the lowers were (0.07 and 1.03 meq / 100 gm 
soil). These results agree well with that observed 
by Singh and Wren (1998).

The available K-content was slightly higher at 
the western side than that  obtained at the eastern 
side, the higher available K-content were ( 0.98 
and 0.88meq /100 gm soil) found in the western 
and eastern subsurface soil samples, in the same 
distance  (200 m) from Rosetta estuary. The lower 
K- content (0.31 and 0.35 meq / 100 mg soil) were 
found in eastern subsurface and western surface 
soil samples, respectively. These results may be 
attributed to the soil texture and mineralogical 
composition of these areas, this in agree with EL 
Shazly et al. (1977). 

The available Fe-content decreased with 
increasing distance from the two sides of Ro-
setta branch. Whereas, the Fe-content were 
sharply decreased with increasing distance at 
the western side, and slightly decreased with 
increasing distance at the other side of the es-
tuary. These may be attributed to the existence 
of the black sand deposits that are found con-
centrated on the Rosetta mouth area and the 
area of black-sands that at the eastern side was 
extinct and larger than that at the western side. 
These results are in agreement with those of 
Kamel at al. ( 1973 ), Wassef ( 1973 ) and El 
Shazly et al. (1977 ). They reported that the 
high content of available Fe may be attributed 
to two reasons; firstly, the black- sand deposits
were higher at the western side than the other 
side at the same distance, and secondly, the 
extent of many zones of rich heavy minerals 
content that related to the area around the Ro-
setta branch.
Total equivalent Thorium, equivalent Ura-
nium, Potassium and Iron contents in the 
virgin soil samples 

The equivalent Thorium (eTh) content in 
western side of Rosetta estuary was higher 
than that in eastern side. Meanwhile, the eTh 
contents in the eastern and western side sur-
face soil samples were higher than that in 
the subsurface ones. Data of Tables (4 & 5) 
showed that the higher eTh value were (77 and 

192 ppm) found in the eastern and western soil 
samples, respectively. 
















   

      

 
       

       

 
       

       

 
       

       

 
       

       

 
       

       


   













   


     

 
       

       

 
       

       

 
       

       

 
       

       

 
       

       
























   

      

 
       

       

 
       

       

 
       

       

 
       

       

 
       

       


   













   


     

 
       

       

 
       

       

 
       

       

 
       

       

 
       

       









Table 4: Total thorium, uranium, potassium and iron contents in barren soil sam-
ples at Rosetta eastern side of Rosetta estuary area , Northern Delta , Egypt 

Table 5: Total Thorium, Uranium, Potassium and Iron Content in Barren Soil 
Samples of Rosetta Western Side of Rosetta estuary area , Northern Delta , Egypt

This observation may be attributed to ra-
dioactive minerals (zircon and monazite) that 
found in black-sand of Rosetta branch area, 
the heavy mineral concentrations at the west-
ern side were noticed to be more than that at 
the eastern side. As regard to the results of 
equivalent uranium content in Tables (4 & 5), 
showed that they were under limit of detec-
tion (ULD) in the soil sample No.1 at both the 
surface and subsurface of the eastern side, and 
at surface soil sample of the western side. This 
may be due to the low content or absence of 
zircon and monazite minerals, due to the effect 
of the current of the Mediterranean Sea mov-
ing from the west to east. These results are in 
agreement with many authors such as Ammar 
et al. (1983) and Schulz(1995).

Regardless soil sample No.1 at eastern 
and western sides of Rosetta estuary it is quite 
evident that uranium values at western side 
ranged from (0.5 - 8 ppm ) were higher than 
that found at the eastern side, that ranged from 
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( 1 - 4 ppm). It is worthy to mention that the 
eU-content is found in the average world val-
ue (1-8 ppm). These may be attributed to the 
effect of leaching process, water table varia-
tion, Organic matter content, and soil texture. 
These results are in agreement with many au-
thors ( IAEA, 1999). 

The highest potassium values at the east-
ern ( 0.83%) and western ( 0.96% ) sides soil 
samples were found at the distances 300 m in 
subsurface and surface soil samples, respec-
tively . The K-content at the eastern side in 
subsurface soil samples were slightly higher 
than that obtained by surface ones. The K-con-
tent at the western side slightly increased with 
distance from Rosetta estuary. These results 
may be due to potassium - bearing minerals in 
the investigated soil samples. These results are 
in agreement with those of Aly et al., (1982) 
and Kabisheva (1993). They mentioned that 
field radioactivity is influenced mainly tho-
rium, besides the potassium bearing parent 
materials 

As regard to the total iron content, dated 
in Tables (4&5) showed that the iron content 
decreased with increasing distances from the 
Rosetta estuary in the both two sides of soil 
samples. The higher total iron contents were 
( 21.3% and 20.2% ) found in eastern sur-
face and western subsurface soil samples, re-
spectively the lower total iron content were ( 
12.5% and 12.7% ) found in eastern and west-
ern subsurface and surface soil samples . It is 
clear that in western soil samples the iron in 
subsurface soil samples were slightly higher 
than that obtained in surface ones. Besides, the 
same trend was found in both two sides of the 
river. The higher contents were found near the 
Rosetta estuary and decreased with distances. 
These results attributed to the black sand de-
posits that found near estuary, (eastern and 
western) sides. These results were agreement 
with EL Fayoumy and Abdel Galil ( 1988 ). 
They showed that the heavy minerals concen-
trated at the western part of the Mediterranean 

Sea coast compared to eastern part. The iron 
ores (Ilmenite, magnetite and hematite) are 
the main constituents of heavy fraction, and 
their distribution are located at / or near the 
Nile mouth. 
Nutrient Status ( N,P,K and Fe ) of Aerva 
Dry Matter 

As regard to the total N-content Tables (6 
& 7), the data showed that the highest value 
reached ( 0.23%) was found in Aerva leaves 
that grown in western side at 200 m. distance, 
and the lowest value ( 0.02%) was obtained by 
Aerva flowers . That grown in western side at
300 m distance .It is clear that the higher N-
content obtained by Aerva plants that grown at 
200 m distances at two sides , and the lower N-
content values were found in Aerva dry matter 
at 300 m. of two (eastern and western ) sides. 
These results my be due to sea water and / or 
sand dunes. The N-content values of Aerva 
plant ( Roob , stem, leaves and flower ) that
grown in western side, were slightly higher 
than that grown in other ( eastern ) side .














 
     

 
      

      

      

      

 
      

      

      

      

 
      

      

      

      

 
      

      

      

      

 
      

      

      

      













Table (6): Total  N, P, K , Fe U and Th contents of Aerva dry matter that grown 
in virgin soil at eastern side of Rosetta estuary area, Northern  Delta , Egypt 
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On the other hand, the phosphorus con-
tent in Aerva dry matter that grown in east-
ern side was slightly higher than that found in 
the western side. The higher P-content ( Root, 
stem, leaves and flower ) of Aerva dry matter
were found at 200 m distance at the two ( east-
ern and western ) sides . These may be attrib-
uted to the nitrogen that affected on p-uptake 
by plant. These results are in agreement with 
those of Hassan et al. (1973). They showed 
that P-uptake has been increased by N, and 
Barthakur et al. (1980), who reported a sig-
nificant increase in P-uptake by rice seedlings
under submerged conditions in the presence 
of well decomposed cow dung added alone or 
combined with phosphorus. 

 Potassium content in Aerva dry matter 
data in Tables (6 & 7) showed that it is ranged 
between ( 0.01%  to  0.08% ) and (0.01% to 
0.09% ) in the  Aerva plant that naturally grown 
in eastern and western sides, respectively. It 
is clear that the k-content in both blades and 
stems of Aerva plants increased more than 
that found by the other Aerva organs. Be-

sides, k-content that obtained by Aerva plant 
in western sides were slightly higher than that 
obtained by the other side. These results agree 
with kandil et al. (1984). 

The iron content of Aerva plant organs is 
very high, due to the presence of iron min-
erals (Ilmenite and Magnetite) that found in 
the Rosetta area .It is evident that the iron of 
Aerva plants at western side was higher than 
that found in eastern sides . Besides, the root 
iron content was two times higher than that 
obtained by the other organs.

As regard to total Fe-content of Aerva 
plants (roots, stems leaves and flowers), Ta-
bles (6 & 7) showed that the highest Fe-values 
are found at 100 m distance in both two sides. 
These attributed to the iron minerals ( ilmenite 
and magnetite ) that found in soil . The least 
Fe-values are found at distance ( 250 and 300 
m ) in eastern and eastern sides, respectively. 
These results are in agreement with those of 
Nouri et al. ( 1970 ) .

THE RADIO NUCLIDES (URANIUM 
AND THORIUM ) IN THE ENVIRON-

MENT COMPONENTS

Regarding uranium and Thorium content 
in Aerva plant in western and eastern sides 
of the Rosetta branch, the concentration of 
uranium in plants that found at western side 
were shightly higher than that found in other 
side. The highest uranium content ( 5.2 ppm 
) was found in Aerva roots that grown in 250 
m distance at western side of Rosetta branch . 
The Thorium content of the plant that grown 
in eastern side was slightly higher than that 
obtained in the other side. Regardless the first
distances in two eastern and western sides, the 
Th-content in plants tend to decreased with in-
creasing distance from the river in both sides. 
These results may be due to the heavy minerals 
contents. Such results agree with Ibrahim and 
Whicker (1989) who suggested that the con-
centrations of uranium and thorium measured 
in sail and plant under natural conditions was 
correlated with natural uranium and thorium.

                















 
     

 
      

      

      

      

 
      

      

      

      

 
      

      

      

      

 
      

      

      

      

 
      

      

      

      









Table (7): Total  N, P, K , Fe U and Th contents of Aerva dry matter that grown in 
virgin soil at western side of Rosetta estuary area, Northern  Delta , Egypt 
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رشيد فرع شرق وغرب النامية البرية النباتات على السوداء الرمال فى العناصر المشعة . تأثير
مشهور الوهاب عبد محمد و على الشوبكى عليوة عيسى محمد

البوتاسيوم ، الفوسفور ، النيتروجين عناصر من طبيعياً النامية البرية والنباتات التربة محتوى تقييم إلى الدراسة هذه تهدف
سطحية عينات تربه جمعت الغرض ذلك ،ولتحقيق رشيد مصب وغرب شرق المنطقة فى والثوريوم ، واليورانيوم والحديد ،
غرب المصب  و متر شرق مسافات ١٠٠ ، ١٥٠ ، ٢٠٠ ، ٢٥٠ ، ٣٠٠  على ٦٠ سم) -٣٠) سطحية وتحت ٣٠سم) (صفر-

الذكر. سابقة الأبعاد نفس من نجوى ) (عين طبيعياً البرى النامى للنبات عينات كما جمعت ،
فى جزئياً والطين نسبة السلت وزادت والغربية الشرقية الناحيتين فى رملى التربة قوام الآتية: النتائج إلى التوصل أمكن
محتوى .زيادة الخفيف القلوى إلى تميل التربة حموضة تعادل درجة وكانت الغربية للناحية بالنسبة جنوبا الأخيرة العينات
قيم أعلى الشرقى .كان الجانب من قليلاً أعلى الغربى الجانب فى والثوريوم واليورانيوم والبوتاسيوم الحديد من والنبات التربة
فى والفوسفور النيتروجين قلت قيم النباتات. أوراق فى موجودة كانت وأقلها الجذور فى والحديد موجودة والثوريوم لليورانيوم

. والغربية الشرقية فى الناحيتين عامة بصفة والنبات الأوراق


