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ABSTRACT
Some plants in a particular locality containing racioacve malenals can be used a3 @
guide for the discovery of uranium, thorium, radium and oiner trace elements and they
can indicale pollufion in other localles.

Gebal Qattar is one of the most Imporlant localilies from the
radioactive poini of view, Plaals in Ge bl Qattar are condensed in the
course of rainwater Ihat is coming from fop of mountain. in the present study,
five types of planis are recognized such as; Ziita spinosa, Zypophyllum CoCCnNeumn,
Fagonia boveana, Aerva javanica and Mornga peragrig. These planis are colfected
from four Studied sectors. Cattar | (QI), Qatfar I (QN), Qattar V [OV) and Wad El
Abche,

From the disiribution of U and Th in the soll samples of the four localities studied, i
was found that O, Qll and GV condain the highest concenfrations of U redative fo Wadl
Ei Abde. Among the planf samples, it was found that Fagonia boveana, Aerva favanica
and Moringa peregrina planis have [he highest ablfy [0 absart and concentrate the
radioactive elemants U and Th and two trace elements Mo and Pb. Thus. these plaris
are significant for exploration of radicactive elements i the studied area and can be
used as blomondors for the discovery of the radiogctive and race elements U, Th. Mo
and Pb in other locations if they are avalable.

INTRODUCTION

The Eastern Desert of Egypl is considered as one of the hotlest arid regions in the
world. It llas nearly between latitudes 22° 00' and 31° 00" N. and Iongitudes 32° 00
and 36'00° E.

Gebel Qatlar area, being a pan of the Eastern Desen of Egypl. has a desertic
type of climate. It Is arid and hot in summer, mild 1o cold in winter. Temperature is
high and ranges baiween 14 - 21.7°C in winter and 23° « 46.1°C in summer. The
rainfall |5 occasional and scarce. The main bulk of rain oDoours in winter, Summer 15
in general rainless, Surficisl waker resourcas ae formed mainly of rain
accumulation. It is coming from fops tewards valiey flears, Wind is occasionally
strong during the winter season. The sky is clear through the whole year.

In general, the rools of the desert plants are of poinied shape and are gdopted 1o
change their directions on descending to depth and passing along the spaces
betwean fragmants of rock debris on research for water. Thus, their pass appears 10
be zigzag in shape and resembles snake's roule 1o some gxtent, Its subsurface end
is usually pointed downwards. The uranium conceniration varies from 0.023 to 0.430
ppm in soil samples and from 0026 to 0.216 ppm in plant samples (Azam and
Prasad 1989). Steubing ef al. (1993) found that the uranium conceniralion ranged
from 5-1500 mug/kg in soil and reached a maximum of 1BE0 mpugikg 10 soil waler,
The adsorption of contaminaled water is Ihe main source of uranium accumulation
in tha different plant organs, He also found that planis are not only useful as
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103 BIOMONITCRS FOR THE DiSCOVERY

Indicalérs for the localion of mineralization bul also as blo-indicators for rkgrallon
pathway of uranium contained by S0l wales, Dunn {(1988) found Ihal urfamium
concéntration of sewveral trée species decreased in the following ordar: Twigs >
Leaves > Roots > slams

The aim of this study is the evalualian of uranium and thorium accumulalied in
the so0il by wsing the different natural plant species, growing in the studied area
These plants are used as indicators for search for the occurrence and accumulalion
of the radioaclive minerals.

General Features

Gebel Qaltar area is Iocated in the north Eastern Desert of Egypl, between
longitudes 33° 14" 11°° and 33° 20° 16" E, and Latiludes 27° 04" 00’ and 27° 0B
307" M. (Flg.1).

The mapped area s of regged topography and is fraversed by few major Wadis
The maln Wadis dissecting the area have two major directions. The first 15 ENE-
WaW to NE-SW and the second direction is NNW-S3E to NW-SE (Fig.2). The
drainage system is very complicaled and the area is dissected by many small Wadis
and watersheds. which ultimately drain into the above mentioned two major Wadi
trends.

The floor of the Wadis and their tributaries of Gebel Qatiar area is generally
covered by thick recemt Wadi sediments. These sedimenis are unconsolidated.
loose and consist of fluvial sediments formed of sands, pebbles, gravels, cobbles
and boulders. Fluvial seils exist largely because of soil creep in areas of high reliel.
They are widespread allover the area filllng the channels of the Wadis and their
iributaries. Most of the gravel size of Wadi sediments can easily ba identifiad in
hand specimens, e.g. granitic, dieritic and volcanic gravels.

The Geolegy of Gebel Qattar area has been dealt with by many authors. Among
these are Shalaby (1988, 1990, 1995 and 1996). Salman ef al. (1990 and 1994),
Roz {1994). Abu Zeid (1985), Moharem (1997) and Shalaby and Moharem (2001 } In
accordance with their data. they divided Gebel Gatiar into many seclors according
1o the conceniration of radioactive minerals; three of them {31, QI and QV) are
characterized by the highest concentration of radicactive minerals. The fourlh
seclor (Wadi El Abde) s free from any radicactive minerals,

Gebel Qatlar area |s a part of the Arabian-Nubian shield and formed mainly of
Frecambrian basemenl rocks. The Precambrian rocks cropping out in the area
Include, younger granites, ackdic dykes, Hammamat sedimenis, Dokhan volcanics
and older granitoids (Oldest),

Structurally, the area is dissecied by various faults mainly trending ENE-WSW,
MMW-55E, N-5, NW-SE and NNE-S5W (El-Rakziby and Shalaby, 1588). {(Shalaby,
1968, 1990 and 1595), (Roz, 1984} and (Abu Zeld, 1595,
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MATERILS AND METHODS

Twenty-six sampies of different plant species and aods associaled with them were coliected
from fowr seclors in Qaktar area (Qattar 1, 18 V). The founh sector was from Wadi El Abde,
These are as follows: ning samples from Cattar 1, six samples from Qattar ||, five samples
from Qattar V' and slx samples from Wadi E! Abde
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1- Plant sampling

Plant samples were collected al blooming duration, these samples were pul 0 paper bags
urdil reaching the lab., then these plants were cleaned from dust in arder 1o be suitable for
making expanments. The plant samples were classified in the Flora and famnumjr Research
Department, Agricultune Reseanch Centar, Ministry of Agricufiure. Giza. Egypi.

2- Plant analysis

Plam samples wene dried at 90%C for 4 hes 10 ramove water The planl samples smeng
crushed using roll mill. They are then ashed &t S50°C for 3 hes in dry oven Lo remove the
organic matter and to make them in the starting form sultable for chemical analysis.

The plant ash samples are digested and transformed into bgukd form uwsing 2 ml HNOa
acid for ong howr, then 8 mi 2:2:2 HCI - HNOa - H20 at 85°C for one hour, then diluted o 20
ml and analyred by |CPES {Inductively coupled plasma ! Emission spectrography)
techniques to determine some trace and rare earth elements

3- Saoil sampling

The soil samples are coflected with the associaled plant samples a1 a depth of 30 em
The soil samples were put into bags till the lab., and then they were quarered and crushed
using & Jio Elaborastor info size - 50 mesh, Then they were ground using roll mil @l - 200
MESN SiZe.

4- Soil analysis

The soil samplas were fused by alkali fusion technique and were analyzed by ICP techrique

to determine some trace and raré earih elemenis, All these chemical analysas were camied
oul at the ACME analylical laboratonas, Canada

VEGETATION

Through the fiekd work in the sludy area at Gebel Qattar, there are several types of plants,
that are condensed in the course of rain waler that s coming from top of Sebed Sattar (Ql.
QI and QV) towards vallies (Figs.3 a, b and o). Family names of some of these plants are
Zygophyliaceae, Brassicacese, Amaranthaceae and Moringaceae (Tackholm, 1974). Some
plants thal are collecied from these familles for study are: Zygophyifum coccineumn, Zilla
spinosa. Fagonia boveana, Aerva favamrca and Moringz peregnna (Figs3 d, e, f, g and h),

1-Zygophiylium coccineum

The presence of Zygophylum coccinewn in the Egyplian Red Sea coastal deser is not
witlespread, being confined lo the limestone country rock, It occurs from the seaward finges
of the coastal desert plain 1o the inland mountain country. The Zygophylium coccmewn
community of Red Sea coastal area is presen! within the drainage system, Within the main
channels of the larger Wadis, s growth is usually confined to the pans flushed by toments

The leaves and stems of this plant are succulent remain green all through the year,
Usually xerophyle plants are with cyfindncal or ovoid or rarely flattenad fleshy leaves. These
xerophytes seem fo have an age Hmil of several years. || shrubs up to 75 cm, leaflets 2 om,
bright green, glabrous is cylindrical at least 10 mm long and capsule 8-10 mm long (Fig.3 d).

Lyguphpllm coccinewm s confned 1o rainy years when numerous crowded saediings
plants may appear bul are eventually thinned 1o a limiled number 1-2/m® In axceplional
localities, where the Zygophyilum coccineum population may have a higher density, the
individuals are usually Small being below the normal size of about 0.1m?

Dwlta J. 5ei, 3006, 30, 1021 48
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2-Zilla spinosa

Zilla spinosa s very common in the desert of Egypl. It grows i rock and sanoy places. s
the most abundant planl in the majority of 1he Wadis (Fig.3e). Tne shool is blug green
dichotomously branched plant with stiff spinescent. Branches and plants often appear 10 be
dead and soon deciduous, feshy leaves, Plant is typlcally 50-80 em high with 8-10 mm Droad

pods.

3-Aerva javanica

Aerva javanica is a white woolly under shrub, erecl, densely stellale hairy-leaves, flal, Nowors
in dense woolly spikes (Fig.3M. It is a xerophyle common in the up stream parts of the VWadss
of the Red Sea coasial desert, and is usually found on the slopes of bath the coastal hills and
foothills, Tackholm (1874),

4-Fagonia boveana

Fagonia tristis sickenb. var. boveana, was firstly described by Hadidl (1966) and later
modified by the same author as Fagonia boweans. This plant is erect hispid shrublet entirely
covered wilh yellowlish glands and hairs. Intemades lerete, longer (10 mmj) or more. Spines
as long as leaves, hispid patenl or ascending {(Fig. 3g). Leaves shor peticled. Sepals
becoming in frult and persistent on mature capsules.

§- Moringa peregrina

Maringa peregrina i high tree (10-15 m) and wsually destiute of leawes. These, when
present, consisting of thwae pairs of long, slender, junc form pinnae, looking like opposite
virgate branchiets. Leaflets remote, small, oblong (Fig. 3n). Flowers bafore the |eafing in
May, the pendulous pods ripen in October, the angled nut like, whilé seeas (behen = nuls)
are of a bittersweet nauseous taste and nch in il (ben-oil),
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RADICACTIVITY

Distribution of U, Th, Pb and Mo in Soil Samples:

The collected soll samples for estimating the radioactive elements (mainly U & Th) are
products of mechanical weathering of the graniles that cover G. Qattar. Some of these
producis are transformed into solls by processes of chemical wealhering, The soil is fine
grained suitable for growing plants, which are the malin target in the presenl study.
Soil samples were collected from ihe four localities and prepared for Ihe
quantitative determination of U and Th.

Uranium (W):

Uranium distribution In soils of the sfudied area |5 nearly equal. The highesl
value ranges from 6.5 lo 8.8 ppm Is recorded in the locations al, Qi and QW
which are high radioactive areas, while the relative low value 5.1 ppm Is
recorded in tha barren location of Wadi El Abde thal is supposed 1o be non
radiogctive area (Table 1). This indicates that much of the uranium from the
mineralized locations is leached away and iransported with solution to Wadi
sediments. After this natural leach, U contents in Wadis of both high
radioactive and non- radioactive areas look close lo each other. This leach
can be performed by rain waler or by torrents

Thorium (Th):

Thorium distribution among the studied occurrences shows some varialion.
This is detected from the highest value 28.6 ppm In QI 1o 24.2 ppm in Ql
and 13.5 ppm in Wadi El Abde. The lowest value is recorded in QV 12.9 ppm
(Table 1).

Lead (Pb):

Pb distribution in the solls of the studied area reflects association with the
highest uranium mineralization. This is shown from the high concentration of
uranium and lead in Qll location and their low cnncunlrﬂﬂuns togetiher im Q1,
QV and Wadi El Abde (Table 1)

Molybdenum (Ma):

The highest Mo value is recorded in QI occumence with 0.7 ppm in soil and the lowest value
is 0.3 ppm In soil of QV (Table 1), The Mo values ranga from 0.4 to 0.5 pprm in Q| and Wadi
El Abde siles,

Table (1) Concanirabon of U, Th, Pt and Ma {ppm] in solls of The sludiad area,

Location ol & il = Wadl El Abde
[Eramen|
u 6.5 w8 &8 .9
Th 24.2 84 139 i3.B
Fa 4.7 11.2 5. 5.7
e a.7 o4 a3 0.5
Th/U Anlio 31 d 14 1. 88 345

Deka J. Sci. 2008, 30, 102-116
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Distribution of Elements in Plant Samples:

The ratio (Ep/Es) represents the concentration of a particular elament o planl over
cancentration of the same element in the ufdeany|ndg Soil Thas ratio reprasents the uptake of
a part|cular slamant from soll by plant, and the averags of this value in the four localities s
called the index (EpEs) Av (Tables 2, 3, 4 and 5), The concentrations of the analyzed U and
Th in plants are discussad in the following paragraphs,

Uranium (L):

The value for uptaks of uranium alement from sails by plant species are reprasented by
the ratio (Up f Us). The highest value of U appeanng in 2ia spinosa i1s 0.08 in QI location
and 0,09 in Wadi ElAbde localion (Table 2}, The lowes] value 0,001 5 recorded in Gl sife.

The average for absarption of uranium element in Zita spinosa is 0.04. The percentage ratlo
of U eoncantiation (plant £ soil) 18 4%, which ssams (o bé nod Significant.

On the other hand, the highest value for the ratio (UpiUs) for Zygophyiium cocolneum s
0.012 in Qi site, while the lowest value is 0.008 in Wadi El Abde site, being 0.003 in QV site
{Table 2}, and the average for sbsorpiion In this species is 0.01. The perceniage ratio of U
concentration (Up / Us) is 1 %, which is insignificant.

The highest value of the ratio (Up / Us) In Fagoniz bowveana spacies is 0.2T in Wadi
El Abde sita, 0,17 in QI site and 0.13 in QI location (Table 2. The lowest value is 0.08 In QV
and 0.04 in another sample in Q1. The average of this ratio is 0.14. Thus, the percentage
ratio of U concentration (Up / Us) In Fagorda plant is 14 %, which seems to be significant.

ABrva @avanica species uplake of uranium shows sometimes high value among the
studied plant species. The ratio (Upd Us) for this plant is 0,15 in Q) site, and the lowest value
is 0.01 in QI and Wadi ElAbde |ocations (Table 2). This species is absen! in GV |ocation.
The average of this ratio (Up / Ls) is 0.05 in this species. The percentage ratio of this species
indicating uptake of U from soil is 5 %,

Liptake of U friom soil for Moringa peregrina i 0.0% in Wadi ElADge site, and the lowesi
ratio Is 0.01In QI sité (Table 2). This species is absent in Q1 location. The average of the
ratio  (Up/ Us) for this plant species is 0.05. Thus the percentage ratia of (Up/Us) indicating
uptake of U from soil by this species is 5 %.

From the previous discussion, it was found that Fagonia boweana is able to concentraie
uranium etement more than the olher species such as Zillz spinosa, Zygophyluum
coccineum, Agrva javanica.and Moringa peregring, (Fig. 4). Faponia concentrates U up fo 4
times the ability of Zila, up 1o 14 times of Zygophylfium, up to 3 times of Aarva and up 10 3

times of Morings.

Dielta J. Sei. 2006, 30, 102118



& 5 El-Hassanined al 1:d

Tabie (2x Concentrasan of L (ppan] in ashes of planl sampkis and aoi| samglas as well as (Up'lUs) 1alic

[m Galle I Guitai I ; Datar W Wao ElAbde e [ .
;E“*—-—-.._‘ Pisnd | Sal | Ruli | Fas | Sl | Resia | Piset - ol | Ruiiz | Plan | Sall | Ratin | & ”“
Lika Ei‘f :i :,E: B0 | B2 IM':]'I 6es | &8 oo |os [s1 |oms fosa | 4
o EE LED el Taoe | ooz | 6% | o0 |oos |51 | ooos |oer | 9
B gﬁ 85 :E:. ji8 |#n |oar |[ose [es |ooa | v4 [ 851 J02T JOW | W
Aara | ﬁw as 3.?: oon | &0 Joer | [|v_[=_ |mo8 |81 |08 joos | 8

“ |=_|=_ |oos |&s |on o |es |oes |oa |81 [Dee | 008 | 1
Ratio’ EREs
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imdenc Avarage of raties in the four locations
* Twen EaMples are takan from s sde
* Samphes from these siles are absent

Thariwm [Th):

The highest value for absorption of thorium element 35 represented by (Th piTh 5) in plant
Zika spinosa is 0.04 in Wadi EI Abde location and 0.03 in QY. Tha lowest value is 0.002 in
Qi and 0.01 in I, and the average for absorption of thorium this species is 0.02, (Table
3).The percentage ratio of Th concentration of this plant is 2 %. which is regarded as an
insignificant ratio,

The highest value of the ratio (Th p/Th 5} In Zygophylium coccineurn is 0.009 recorded in
Wadl El Abda and 0.007 in QIl sites. The lowest value is 0.001 recordad in QI site, and 0.002
in Q1 site (Table 3). The average for uptake of thorium element (Th p'Th s) In Zygophylium
coccingum as indicated by the mentioned ratio is 0.004. Thus, the perceniage ratio of Th
concentration by this plant is 0.4 %, which is insignificant,

On the other hand Fagonia boweana plant shows relatively high valug for the ratio
(Th piTh s), which eguals 0.1 in Qll site and 0.08 in Q1. The lowest value is 0.02 in QI (two
samples are taken from QI location), and 0.04 in QY (Table 3). In Wadi El Abde location, this
ralic shows moderate value of uptake between all locations. The average of absorption for
this species (Th p [Th 5) is 0.06. Accordingly. the percentage ratio of Th concentration by
Fagonia boveana is about B %. It seems 10 De 3 significant value for that element.

The uptake of thorium element by Aerva javanca plant shows the highest valug as given
by the ratio (Th p / Th ) that equals 0.4 in Ql site, and the lowest value is 0.01in Q1 and Qi
and 0.02 in Wadi EI Abde (Table 3). It is noted that the sample of this species is sbsent in
@V, The average for Th absorption is 0.11, and the percentage ratio of thonum coacenialion
by Aerva Is 11 %. It seems to be a significant ratio of absarption of Th.

The highest value of the ratio (Th p / Th 5) for Movinga peregrng plamt is 0.15 in Wadi
El Abde. and 0.00 in @V (Table 3). The lowest value is 0.007 n 2l kocation. The sample for
this species is absent in QI localion. The average for uplake of Th is 0.08, and the
percentage ratio of thorum element concentration is B %, which seems 10 b & significant
ratio.

From the previous results, it was found that, the plant Species that can concentrate
{horiurm alement are Aerva javanica and Moringa peregrina, {Fig. 5) Thus, these plants ara
significant for exploration of thorium. On the ather hand, Zygephyllum cocoineum IS unabie

Defm J, 5o 2008, 30, 102-118
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o absorb and concantrate the two elements U and Th, Thus, this plan] is insignifican as an
index plant for exploration of uranium end thoram,

Tabks {3): Concantraton ol Th (ppm) in ashes of pan samplae &na sol samphks &5 wel &5 [T Ths) rabo
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Al values except ratios are in ppm.

Inde Awverage of ratios n the four locations
* Twao samples are taken from this sifa

** Samples from these sites are absend.

Lead (Pb)

The highesi value for lead absorplion (Pb pPb s) from soll in ZWa spinosa pland is 0,28 and
0.26 In QI site, (Table 4). The lowest value is 0.006 in Qll and 0.0%in QV. The average of
uptake of this poisonous element as indicated by the ratio (Pb p/Pbs) is 0.15. Accordingly.
ihe parcentage ratio of Pb concentration in this plant s 15%, which seems 1o e a significam
ratio.

The highesi value for Pb absorption in Zygopindium coccimeum as indicaled by the
mentionad ratio is 0.3 in Wadi El Abde site; and 0,11 in Qi site, while the lowest value is 0,02
in QI and ln QW sites, (Table 4). The average of absorplion of Pb (Pb p/Pb 8} is 0100
Therafors, the percentage ratio of Pb elemant concentration in this plant is 10%.

Fagonia boveana plant recorded the highest value for Pb absomption in Wadi El Abde
site which s 0.46, QI sdeis 0.43 and OV sate is 0.28.The lowest value s 012 recorded in GH,
(Tabie 4). The average absarplion of Pb element (Pb p [Pb 5) 5 0.30. Thus the peércentage
ratic of Pb concenirallon in Fagonia boveana is 30%, which seams o be a significant ratio.
This plant should be avolded in cattle herbage.

The highast value for absorplion of Pb in Asvva javanica is 0.55 in Ol site, while the iowest
value |5 0.06 in QI and 0.1 in Wadl El Abde, (Table 4). The plant sample for this species
{Asrva) [s absent in QV. The average for uptake of this glement (Pb p / P 8) Is 0.20, and the
percantage ratio of Pb concenirallon in Aerva javanica is 20%, which may be o significant
ratlo. Rashed (2002) sialed thal the Aerva jsvanica near gold mine has ability (o absorb and
scoumulate Pb (0.23 ppm) higher than far from  gold mine (003 ppm) al Wadi Allagi,
Eastern Deseri, Egypd. This means {hat Aerva has the sbility 10 concenirate Pb element 1o
same extend from solls ennchad with (hat elemeant.

Moninga peregying recorded the highest value for Po uptake. in OV site with 0.09 and 0.08
in Wadi El Abde, (Table 4). The lowest value 5 0,03 in QI site. The sample of this specles is

absent in Q| locatlon. The average for uptake of |ead in Moninga pereging as given by the
rafic (Pb p / Pb 5) is 0.06, and the percenlage ratio of Pb concentration is Just 8%, which

baoks how'.

Dedls J. Sel. 2006, 30, 102-116
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From the previous resulls, Fagonia boveans and Aerva javanica planls are able to
concenirate Pb element more than the other species. They are amanged in Lhe order
Fagonia boveana > Aerva favanica. > ZMa spinosa. >Zygophylum coccineum > Moninga
peregrine. Resulls show also the presence of positive comrelation between the two slements
uranium and lead in plant samples, (Fig. 8). Therefore Fagonia plant can therefore be used
to clear soils from extra amounts of U and Pb. This is one of the imporiant resulls in the

prEssnt work.
Tabla (4} Conoentraton of Fo (e in sshes of plart sempes. and soll sameles as wall s (Po pd Foos) raba.
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Inden: Avaerage of ratos in the four locations
= Two samples ane taken fram this sis
== Samples from theda dites aie abssnt

Molybdenum (Mo}
The absorption of Mo olemant in Zifa spinosa recordad the highest value of the ratio
{Ma pMo s) in Gl site with 86,52 and 15.31 for the bwo plant samples that ane 1aken from this
locatpon, The |owasd value |s 1,06 in OV site, bl absorption in QU and in Wadi El Abde sides
mcords moderale value with 1.87 and 1,70 respectively. (Table 5). The average for Mo
uplake (Mo p/Mo s) for three locations which are: QNI QV and \Wadi EI Abde is 1,57, The
valua in Q| sile only shows that Zife plant concentrates Mo up to 42 and 10 times as the
average for all other locations. The percentage ratio of Mo concentration in Ziffa 5p. i5 157%

Ther highest value of the ratio (Mo p/ho s) in Zygophyiium coccineur is 233.20 and 44,64
in @l location, Tha lowest value is 0.70, 0.75 and 0.74 in @V, QIl and Wadi E| Abde siles
respectively. (Table 5). The average for Mo absorption (Mo pMa s) for the three [ocations:
Qil, Qv and Wadi El Abde |s 0.73. The value in Q| site shows that Zygophyliom plan
concentrates Mo up to 319 and B1 times as the average for all other locations. The
perceniage ratio of Mo concentration in the spacies Zygophylum |5 T3%.

The highest value for Mo absorplion in Fagonia sp. as represented by the ratio (Mo p/Mo
s) is 434.7 in @l and 28,3 in another sample from QI. The value in other locations as Qll, QV
and Wadi El Abde recorded a range between 2.06 10 2.50, (Tabde 5). The average for Mo
absorption in this species Fagonia for three locations: QII, QV and \Wadi El Abde is 2.20 and
the perceniage ratio of Mo concentration in Fagonia is 230%. Fagonia plant in QI site
concenirates Mo up to 188 times (sample of up stream) and 11 times (sampleé of J0wn
stream) relative to the average of all other locations.
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Aerva javarica records the highest value of absomption (Mo p/Mo s) in QI wilh 21.2 and
§.22 (Table 5). The lowest value in Wadi El Abde and Qfl locabons s 098 and 1.68
respactively. The sample of this specles is abseni in QV location. The average for Mo
absorption in Aerva javanica (Mo pMo s) for the two locations: QI and Wad El Abde i5 1.23.
The percentage ratio of Mo concentration is 133%. Rashed and Sanzolone (2002) stated that
Aerva javanica at Wadi Allagi, has the abdity to absorb Mo with 2.0 ppm in dry sample. In the
present study Aerva recorded 3.7 ppm Mo in one of plant samples collecled Irom Q1
location. This last value |s close to that recorded by Rashed and Sanzolone,

The highest value for Mo uplake In Maringa peregring as represented by the given ratio
is 4.12 in QIl and 2.44 in Wadi E1 Abde lecations, The lowest value is 1.65 in QV site, (Table
5).The sample of this species is absent in QI site. The average for Mo absorption as
represented by the given rafio is 2.74, and the percentage ralio of Mo concentration in
Moringa peregring is 27T4%.

All values of Mo uptake in QI site are not taken ino consideration in calculating the
average for Mo absorption because these values are anomalous. This is due to the presence
of a near by Mo mine (Mahmoud, 1985)

From (he previcus resulls, Fagonia and Moringa plants are the imporant plant species,
which have the ability for absorption and concentration of Mo element, (Fig. 8).

Tabin (%) Concartration of Mo (pem) in sshes of plant samples and sol samples as wall as (Mo pf Mo ) rata,

Chaiiay | Caltas 11 Qaitai Wikl B Alade Indgn | (s

Leawicn —— = e v
‘H‘-"‘—-..._‘__i Pian Soil | Rsiio | Bal | Roliy | Ples | Soll | Aaio Sal | Rabe %
| Fipes

Ifla Wy ||y | 1EM | 0 |n.- 17 | @32 |a3 | toe | o8 | oS5 | AT 1.57 157

| 45T Ly | 6652
Zoophyiien | 1833 (07 |22 [03 |04 |om |en (o3 |07 | o |as Jan | &t 3
3as | o7 | dasd | |

Fugsrss a3 |67 | 437 | 05 Iu: 2% | e |03 [ 28 15 |05 | 206 | 130 230
[ 141 o7 | 263 | | .
Rarva | vasd o7 [2ny | omin fooa | v | e | | 048 |08 | mB8 | 003 133
| 208 |0 |53 | i |
wom =TT i1ﬂ Jo4 [412 (o8 [oa [res [122 o5 |24 [ 274 | a7
| | ] i | |
Ralo: EpES
i Haties lor his locatlon (00} ae rot taken for gverage index
A1 vauas suorpl rakios are N EEM.

ingdan:; Average af malias in ihe S2ur DEBLOns.
* Samrglen from thesa sbos & abeani,
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CONCLUSION

There are several types of plants that are grown in the course of running rainwater Lhat is
coming from top of Gebel Qattar towards vallies, Sampling sites of these plants are: QI, Q1
oV and W, Elabde. Family names of the given planis are: Zygophyllaceas, Srassicaceas,
Amaranthaceae and Moringaceae. Some plants are collecied from these families for study
these are: and Zygophylium coccinewn, Zils spinoss, Fagonia boveana, Aerva javanica and
Moringa peregring.

The distribution of the analyzed elements in soil samples of the four localities indicates
that Q1, Q11 and QV contain the highest conceniration of L) and Th relative to Wadl El Abde.

Amaong the plant samples, it was found from the present woik that Fagonia boveana is
able io concentrale wranium element mare than the other species such as Zia SpINOsa ,
Zygophyluum coccineun , Aerva javanica and Moringa peregrina. The specles Fagonia
boveana concentraies U up to 4 times the abilty of Zilla, up to 14 times the ability of
Zygophyilum, up 1o 3 times of Aerva and Moringa. Regarding Th element, the plant species
thal can concentrate thorium element are Aerva javanica and Morminga peregnng. On the
other hand, Fagonia boveana and Aerva javanica piants are able to concenlrate PL element.
Fagonia and Maringa plants are the impertant plants for absorplion and concentration of ko
element,

From the previous resulls, it can be concluded that Fagorys boweana, Aerva javanica and
Moringa peregrina plants have the highest ability to absorb and concenirate the radioaclive
and trace elements: U, Th, Pb and Mo. Thus, these plants are significant for exploration of
radinactive and trace elements in the siudied area or alsawhere | they are available. Tabie 8
shows In a relative quantitative manner ihe U, Th, Pb and Mo contents recorded in each

plant species

Deks ) Sci 2008, 30 102-116
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Table (&) The relatve ameunts of U, Th, Pb and Mo recorded in aach plant apecies

Piard Jina Zypopaum Fagrinu v Manngs
Eierminnd Ak ikl Iciminiad ekl ek o]
u . I . . . .
™ . I . - . " ey
e . I . . . .
[ [F - I a N [ s

= High concentration
= Lonw concantraton

It is clear that Fagonia boveana is the only planl in the Eastern Desen of Egypt that is
able to absorb and concentrate uranium. On the other hand, Aarva javanica and Moarga
pevagrina are the two planis in the same desarl that ane ablé Lo absor and concenirate the
element iharium. Regarding Pb element Fegoma boveana and Aarva javanica can absorb
and concenlrate lead. Fagoma boveana and Moringa peregrng are the two impornant plants
able 1o absarb and concentrate Mo element
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