
Bull- Fai .7ptic. Cairu Ilni,., 55
12001t:661-6i2.

-661-
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,4B.,qTRACT

\ greaL tuml,-.r ol olalt .ipecirs ras collcctcd froul diilLrcoi
conlaminared s,riLs in Egror. lhe sc,ils had been conkmiDal.d wiih
hea!!neiaisb\ inriLLsirial acrivi+ o.th. disposal L,f se\\age sludge to
land. The hear) mctels 7in., copper. nickel and lead corierts oithc
pl.!n sDe.ies ha\c been deiemined. St,oe ot.tt" resrea ptant sj"ctesrere re! ;c\ed as .hyperalcumuiator plart;. ihe hypci:ccuniLrlaror
specres grolr rng r[ ar.as contamjDatcd with mltal! contained
Flaxinlunr amounis ofZn ( t 5102 Agg {.tr} $cigh). Cu (10:19 $E/g,lrl]reighl). Ni (7336 Ug/g dry \ae;ghr) and pb {2-5i2 ,grg,lry i,:"igl,r)lIr( .br.' ed r..,rJ.. irdicarcri ltut turf(d.J:r. i...rr.,oired,r, lr..iId I r .rccum .,rl.r. \.1-rlc iohn:dlirJ.., riiunr Red "r pn
d.-u",.ld'or. arJ IJrcnnld, grJr. d \;- a\cr.tnulntrr .:r rll( {cslLo
sclls Th.se resulrs shorved ihat iny cfthese h]'p".u."r-utrr* ptu,,ti.ri irc xsed io rerjeCiate ln. .CLr. Ni and ph 

1-oliureC solis.

{4- vords: hn1\, nt.ntl, Jr.twnccu ulatlr, poli te.t,cil, j.en1e(lidti.r1.

t. INTRODUC'I'ION

fhe area oi ianC contaminated \\ith hearv met3ls hasn.rc:.-.'d-rng th( lxst ((ntun a," ," r,in,n;.''r"a 
",l.cncul:ural chenlicais and otircr inCusuinl aclivitics.
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The te.m h:?erarcumulator has become to meat a plant capable
of taking rp concentrations of tiace metals approximateiy 100 times

$earer than nornal species (Baker and Brooks, 1989).
Flypemcc.rmulato. species a:e defined as those whose leaves contain
>i00 mg Cd Lg -!, lOUOrngNiandCukgr,or10000mgZnandMn
kg I id.J weight) when grorvn in metalrich soils (Baker and Brooks.
1989; Baket et al., 1994a). Possibly, hweraccumuiator plarls have a
highe, requirement for rnetals sucb as Zn, \vhich is esse.tial
mioronuhienis, and sholv a positive iesponse to incaeased soil or
solution concentrations ofthese elements (Hajar, i987).

The distribulion oi metallophltes such as U.dsrulejeru has
been stsdied in relation to hea\.y metal polluted soiis. T.caerulesens
was found to colonise a.eas lyith high Cd, Cu, Pb afld ZE presenl in
soils due !o hisl,odcal nining activiry atrd the subscquent
contamination oftop soil with mine spoil rich in heavy met'ils (Bake.
and Proctoi, 1990). This abil;ty 1o Brow in soils pollotod with h€avty

metals, coupled *_ith hJ?eraccumulating healy m€tals in the shoot
material lus besn .scogriT-ed a5 a poiential lechnique to
decortaminate polluted soils (Baker e1 .r., 1t94ab).

I-jttle literature wa-s found with respecr 1o hyF€iaccumulator
olanls grorrn on soils of ES/pi. Howevet (Kame!, 1999) used
Bdfiyald Crass planl to study its abiliry to remove Pb aid Cd ilom
the poilxied soils. The resuits showed that tire anourrls ofPb and Cd
removed by the plan1.i rcprcsent 509'0 ol"Je aotal coDtent of these
elemonts in ,.he studied soils.

The pres€nt sr,rdy includes a sr.vey of a gra-4t ltumbei oa pla.t
speoies in LSDr with respect io thcir abilify io accumulate heavy
metals in their iissues, and thg possbile use of jhese plar,ts as

hypemc{umulators to remsdiale heavy metals pollured sojls.

2, ]I{ATERIALS A]\T' hIETITO}S

FirlJa shooi plant sarfipies we collected ftom different polluted
soils and open drai;r bank in ig,vpt. !'he plants rinsed once witil
dilure ilcl and hvice with disrilled wate., dri.d ir an aieated o\,en ar
TOoC io c^n"r"-+ -:.ishrs- Around i, porceltn mortar, and Fore\.ed
for anrir,ses. One-half 

-sram sanplc plant tnaterial ryas digested usitg
coocel.'tua1ed HzSOr & HCIO+. lire digestate was fiitered and
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fri.ed i. i0 rnl in a \oiuaeiric flask.
,\oil sampiei w€re Jolleule.i frorr lhc same locaiions oflhe nlant

\an!iej. lire collc.ted soil samples \terc ai diied. crush€d lrrth a
\(rad:n. rir\cl1 tri pass thrL\rgh a 2 llrm siele and p.escncd f(r.
,r,rai,!5ii.

ile3\] nerali \rere e\lraotcd b) DTPA meihod (Lilrdsa) a C

N.,n.i1. igr8).Both soil extracis and piant digeslates *ere amlyzed
f,rr Zr. Cu. \i ari Pb using ammic Bbrorption { Tables I and 2).

soils.

L):llomertic \"ritstes i= lndustlial \!astFs

3. RESULTS AI]IJ DISCLTSSION

I ab,le (2) shows the p,ant species. tteir english & arabic names
a:ril iile ..,nricir!r:11.ior! of ,1n, Cr" Ni ar.1 Pb in th. llanr: ar.i
asro!iaieJ soil san,ples.

iahl. r'2) slso shows lhat thc ciitf.rent piart species had
diiilrent abilities k] absorb arld acoumlll3le hea\')'l:tclals. The
..rn.cnlrdri,rns ofthe studicd heary mcrals in thc llanB laricd widcl)
anC r.tl]gei liorr 25 i 5102 pg,/g Ior Zfl. 6 3ti39 g9g 1or Cu. i 5-7176

.L-q g Jbr \i and.1-l5l: u!j'g for Pb- l-he ll1 contenis of l? planl
s]npieJ iic: !!lthin the alronom) nomlai coll.craraiiorl range il7-i50
uE cr. rirereri lirref planr sarni,les ii,: r,_ithili aitronorr] ercessitc
rri-i., r:l lt)| u!.g1. On thi o1he. haird. the ccnccnt rtior ol 7-n in

Irr. rern:lnin! i lants (:l{l sanrfl::r'! varieC llidelt aird.rnSed h!i*een

Table I l: Heavl elrl corlcenlratioDs ( rte,/E s$ii ) in the sludied

No- polluiici !t, Cu l\{i ?b

1 Bahr E! Baqer D 13.,+ ,t.8 2.0 6.0
Bahr El Beqe. L) 35.2 14.4 5.8 \ 6.6
Ism&lilia I) 24.2 8.8 5.4

4 l,l I cbin ll8 i.3
Ilelran i9.8 3.2 31..{

6 ?.6 1.6 2.6

Ain Helrvan I -1.4 6.4 't.6 6.8

8 Mosiord I 5.9 2.6 9.6
9 Sirunra el Khimrrh I 2.6 9.1 1.1 7.0
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40015tt2 p/L the concenhations of Zn in these planls are being
f *I q*lr- .{_ao rle agronom) roterabte ranse , iOO pg/g;. zinl
terels above 1000 FAlg i5 seen ro be common in rtr.se pti"is. Ulgh
coaceqatioas were found in some of these piants (a000_i 5 f 02 irr;)sucldarts are hyreraccumulators ofzn (Ebbs and focHao, tffi
Wasn vire&a4 Ahck) stapf absorb ZrI to the highest shoot tiss,-ie
co-trc€rfratiotr of 15102, 11320 and 1 1270 pglg Soi soil containia!
11:?,20:1^! 20.2 Fa/g soit. respecrivety.'1iris ptanr ,p".,., *u!
lolloptd by Anatlo donc L. lhese roo pl*t ur" fouLrd in a r,iae

]rt"y""f !"1*T and on ftany differenr ioit r) pes. High Zn levets
l\ere tound aiso iD a Centaurpa calci\apa L.. Valva par,iflora L. and
fortulaca oleracea L-

, Concentration of Cu varied widely among the shrdied plants,
being &om 6 to 3039 pglg. Thirteen sit ot ti" SO pf*t .i.rpf"J
contained from.5-J0 FgCu/& being wirtin r-he normat ugronJmy
range oICu in planl5 and 2l plant samples possessed Cu rhar ls within
lbe,rolemble 

lgrorgn'y-ralge t50 pg,gr. I}e remaining Io samptes
coulcl be considered as Cu h)?eraccumujalors. r:c. traving fiom ttiOO-

:o39 Fgg plant. These plants cao be arranged in th-e following
oecreasf ng order wirh respect ro l_here ( u conr ent: A rundo do nax L.
l:/!ct: rieid:s (: A Me!. panicum rcp"nsL. Sorehun rgaun
(Hack) stapf > aoryrlvul s ane8i.rI
__- _ 

Conrentration ofNi in the studied plants varied between 12 to
ll*, ,gp. Planr species capable ot accumutaring Ni ro ;Eord.Eately degee ('t000 pgg hare bien lermedtr)pqGrroularors (Balcr and Brooks. lqgg). in thjs qfudy, rhere arerr prG eofalnmg Ni ove. 1000 f€,g. These plants are foundiE I'adlies oi Crarnineae and (ompositae. Tlre

- 

I .rEeoir4uo t;,ro lrg/g) \\a\ tound rt Di.athiun

-Grq)sQi
. - Er .*irs d pb $ere fouEd in 24 planrs (1000_25 j2

l€/g} 1b_-- !b -.HBrirE *as fouad in ,lorglzm,r'84 (H) srTa ftir ph $"s colle(r-.d fiom soil
Tt"T-*ed sih diftEi r.*s- ttrgh pb lelets wer-e lound ifl
A:1t tao donax L, kteia gltu@ L furr- d knsio vindis L.

The rario berrveen plait meral cGl€entsrioo ard available metalronrenr rn so,t lndicares the con€enfration fucto{ (CF). CF reflects rhe
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amnin or' the srudied Pr'*" l: ry-:i::"1:fl",:li"':::ii:T':l;ii*[i
varues erIless rhe hi{ "fTii " :i:',p""- :;;;;ils on rh" *.r,1
ereoenLs. Apart riom rhe^tl-.f -T'::#.J.' Jiri'i"#*i,* *""r
co rcentralion rn so'r rserr' ":. " -:',:-lli- n 1, obviu,rsihar rhe
concentaLio0 in Lbe soil From lrgures t lanu.-r'a'lfi. 

n ". "* 
pf-t

CF varied \'/idel] &of,r one, meBI 
:o-a:-11:l nlanr soecies *a. hignes,

.peciesroaBo*rer'Cenerai^i''^q'e;tr-'"'ili,i'iil,"'^i"i*"iini"*.' ,, -- "-.1 Ni le< for Pb. lhe resu

ill,i' :t#r"Ti;;; ;iflerenl abiri$ 
^to,,ra".'rm:li::l :A$.J?::

i""ul ,.,"r ions PL idDn..repens t ..l:,1;:o.;:;il '-o,,i"ii;r,i,,
accumutating Zn and C"-AituF!.*Yi!!!.,a,rn1 

atbun L.. s,)ryhun
alnutatun lFarJiU SEpf tor Nr: ( l"nop', " -.
! irsolrr?, (Hack) Slapl and Ar@tlo donal,t ' tot "'"'t''ir'-n"iu,,on,'r'" mo$ efFcient plant' Lr accumulaLing heanl

".*ri"r,'# 
il-"ai"a r'l':,^".,l.Itl1,iifil', !;;,ii'Eill

iroatun. At'wtda donat L' Dichdnthtum

?'ti"","i"i,,-il,i t and Athas,i nu"M.a' muf';, 
n"u,, *.,un

it is interesting to note tiat me

*r*ia'u,'"r.." irplraccumulators are ver] high lhese planl- can

i" '"J # il" oi#tediarion ot soil' pollutsd wit! hea, melars'

"tirll""n"lor" .r,ra be recommended a-i.an ent ironmently 'ale 
and a

:;";p.;.,nH;,,;' '"'ed;arion 
orthe hea\) Treral polluLed soil' in

EeJpt.
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