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~I J.):IJ JIJ-t 

Study Areas 4...1~1 ~U... 

t....l_;.lll ~ u...aJ 
;1 .. L6 ~ ~ • . ~l.a.i:i ~ .. 
~J ~ y '-'->"" '-:-1 ~ u ..)A <.Joe • .Jf-1 ~ 
~J~ 1718 ~l~yyJI~~~~~_,.b 
'~) . y~ 38 8 - 30 75 u.d_;-c ~_;IJ ~ 
y........ J ~-l ~ ~ ~I t.....l..).lll .::.Y..P.-1 ( 1981 
J_,.b ~ U:H ~fifi U.St-~ Ji..,YI yljll .lil_; 
~! ,y~ 35 30- 34 10 u.d_;-s;. J 44 00 -43 30 
.l.il o ·l.i:ill ~ · U:....l · ow.J ~ · .c1 -Y.J. ~ . ..>f-1 ~~...frO~ 
yiJ.liJ ~ Yl ylj.ll <;~ o4-e w'l ~J Ji...YI yljll 
f'~ ~t-o ~I <.Joe ~I o1\ ~ ~ Ji..,YI 
-4ji ~~ ,UhWI ~ ~IJ) t;:J-.:: .... ) -l~ -l_HoJ 
.ll.l . .cl F.foJ ~I~ J_,..b ~ ~l_;j ~1) 
~ .t.....il_,.\1 ~~J ~.)l~ ~ wtS......JI w-.--~ 
..>~YIS. .,r )I ~ul~ <).A o~ -li~IJ ~~uti....:.. 
~~ J...)l ~ c.J..o .l.l.C ~J:! w jc.l.JIJ f'\..Ji;. YIJ 

-l_HoJ ~~ c..r>= t.- ~~ ts~ ~~ l+i~ .,....; 
~w ~.~II ~~~ ~6'11 ~II!J -'~'1 l..ki..l . ~ ~~J ~ ~ ~ J ~ ~ . ~ .) 

t....l_;.lll ~~ u...aJ 
.l.A:! <;:UI JL..,YI yljJI .l.i..> ~ ~lb..~)~ 
~U.. <).A~ 400 .U_,.b ~ ~~ ~-l J+i .l.SIJ..> J_,.bl 

· . ~ ~ ·I I · t.~ 11 - u...J... . ..>f-1 cr · ~ U ~. '-:-1.)-C U:l U'-R'o ~ 

'( 1981 '~) ~_pJI "~ <.} ~_j;. ~_) ..ljc ~ 
t:»: JlyJI _;_;...:. JL-!; ~ Ji,...YI ylj.ll .l.il..> ~ ~ 
-50) u.d.>-C ~jai-l 0:HJ e46 -24 -043 -17) ~ 
~) J ~~I ~l..l.ai~ lj .... 'JW e36 -33 -0 34 
2 r--5- 2000 ()..A ys~ y...:&i ~t.......... ~ ~ _,...s fi J 

(1988 , U) U' .. ,1 ~I · · 1 ~~ . c..r. ~ '"'""""-~ ~ .)J~J 

~ __>+il ~_; h . ..il..> Ji-...YI ylj...ll ..l....il..> .l..A:! 
~UI~I y~ J <;_r.ll u.dl~ Y t...\4-e J-{.....:iJ 
ul ·. 'I .l..!l) ~I....:JI '11 ·I ·LS....Jl u · ~II ·. ··- ~~ . -'"' '- ("-"" UJ .u . ..r-- ~J 
<).A J_,J.al ~I~ <;:UI J ~I ylj.lly. Ji,...YI 
~~~~ _;-:i;. ~8 ~~~~~~~" ~YI yljJI 
<).A %32.2 w_,.s; JL..\11 ylj.ll wl .fi~ ~J ~~ 
'~.l~~ wt:ik-~J. (1981 '~)~~ 

.1 ~_;=.. <.} ~ _,.. JA w; 

..,+lll _;.J..tA/ ~ill ~I 

.l-Ui ~11 · I! Yl uljll .lil 1- I Yl .tb..JI ~~ . ..,.- J U"""' • _; l.s-' r..r J ~ 

.)~ ~_) y_ji ~J ~ 3 7 ~~ ~.l.ll ~ 0-C 
~ 4.h.....;.. ~4 Ul:aWI ~~ ..,-9 ~~ ol:!-o jl:i..U '~~ 
.we.' .:b.JA. ' -~w ~ ~~ ~u I~~ '"'"'e-' • ~ J '"'"'e-' ~..P.- ..>-•••u J . 

u.d.>-C L....l .~..> ~~ ~~ tl....i w_,..s:iJ w~l 
·.- 11 . -l.l.C ~ ~ 100-75 · I LUi · • ~ 11 .J..J-'f"" u-- ~ ~ CJ ~ ...H-"' 

. o _):!A.w:JI 

i 

I 
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-=======--:-: 
~\ _.)~ A b=:, A 

.c:z I 

~ \ .;a 1.-...., ., 

Azvvya = 

&_;.i.Lill I ~lill ~I 

oY.,Lill ~__,9 LJ-<> '-:-lYll; Ji...,~l '-:-llj..ll ~~.J .)c. tii 
.. :11ol...... · --,.<(13) 1 4_,jW1~1 · .llUi 

.-M!-'"' - ...»"-'-' I IS' Y"-! - UC . 
:i..L.JI wl!) -.,..Jcl ~ ~ ufo ~\..; 4.il:.WI o~ ~ 
u~l ~ ~¥ _, wL;.. y:;.11 o .fo _, ~Y..» :i..c. ~-' 
-75 U:H (JI.>i:l ~I u-Qy:. uJ '~..J ~~ tWI_, 
.J..ll......::....:. rAl .o~l .J~ILJ-.o ..l.l..C .....Jh:i:i fo 100 

:_;~ 1.... ~~I o~ ~ ~~)'l..::..,_,.tll 

:i._,. '".11 4_,j..l..J1 :i .. l,.;;..;'-•1 . 'Wll "I .. 1j...::.., .1~11 -1 . -~ - .. U" e::" '-:? _) J'!" .Y-"' 

0-SI_y.ll_, wl.c_,ll,JI oY.., '-:-l~ lJ--o e::"-w.ll ..::..,_,.J:;ll -2 
LJ-<> I~ ~__,9 ufo ~I_, ~~I oy...ll ~) ~I 

. JS,.!. 1- 4..;9 - .• :11 .u.J:F <.s- - ~-' ~ 

..lb . .c\..;_, ~l_yJI wl..il~ ..l.>-=i'-J lJ--o ~Lill ..::..,__,J:;.JI -3 
cilli-S_, ~1_, )~~1_, jcL..JI_, ~UC~ts o...J--#. 

. 4.il:.WI dl:i ~ \.A ..):!C _, .J_,.b11 

~~· 
Havv1ja 

' - l ....., .,,, 

~ljl/~lill ~I 

:i_SI.) ~__,9 LJ-<> '-:-lyJL; Ji...,~l '-:-llj..ll ..l..91..J ~ ~ 

~_)~ ~_, ~ 6 ~.P-! ~_,~1 ~ll.J&:- ~J 
cilli.S_, ~1_, )-:S·~~I_, jcL..JI_, ~WC.~ts) wLil_,p.ll 

4..,;c I .Jj ~I) ~ _iJ .d...ib.WI .ill:; ~ (LA. ..):!C _, .J~I 
oi.A. . __g · • :11 ol..... ·ti..,:j .U.... U · •11 ~~ 1- ~\.;;.. 

<.,?~ - _) • -~ <.s- J 

4.c. :i...i.....JI wU I .....we 1 . ___q ~ 1 • :L Uh.l.JI ~J J . c,;;-- '-iS-' • 

~_,....;.:..:.. ~~ tl! ufo_, u~l ~ ~¥_, ~Y-» 
.wl:..:i:i _;;..., 1 oo-7 5 L».> c _, l.fo- ~~ u-<:> y:. uJ_, .4..,J... _) 
...::.., _,.J:ill .J..l~ r--A I LJ--4 , o ~I .Jj....::o..ll lJ--4 ..l.l...c 

LJ-<> e::"Wll t.,?jl..r.JI ..::..,_,J:;JI, ~~I o~ ~~~)'I 
wUI ..l · 'Ull ...::.., · 1~11 :i... · • .11 ~~I ~ ~J (.)-" e::" _,........_, -~ 

~1_, )~~1_, jcL.JI_, ~L;c.~ts o.J#. ..ll..lc\..; .rl_y.ll 

. 4.il:.WI dl:i ~ \.A ..):!C _, .J_,.b11 cilliS _, 
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~~~~ 

0-- ~1~1 ~L.. ~I ~I__,..JI 0-- w4uJI ~ ~ 
(2014) _;1~1 ~ ~J (2013) ~t..=ill0.!~ ~ 
~U! ~~.li.:i...~ ~m_, ~~ ;;_;.!ic ~~_;~I oft <..::.J!~I_, 
~~ I~ 4J-.....c ~ _r.:i.l (2.25) ~ ~I .)>-: 
0
4,;k ~~~ wl.....:._,......All ~~~)' wly ;;~ _;~I 

J.S. _;_,4 _, '-'l_;_,l ~ ~ .l.i! ~""4lll w~ ~ t....l 
04.!_;1JI_, ~_,all r.r~ <.Yo 

Ua£31 Ua.ll Jl:j .. ~ ~ 

ol;.AJI ~~ ~ A l_zi'ill ~Lla.ll ~ ~.li:i 

~ 0 u 1 1- ..:lt.....:ic Yw ~I \.WI ~ .,,;;-; -• ..Y""' c.s-- 0 _ ~ 0 __,_ rw 
~I U..o J_.. 500 ~ ~~ ~ ~ (APHA, 1998) 

(Hot plate) o)-:... ~ '-'_,..! ~~ ~-' fo. ~ 
~! J_......:i ~ ~-' 4..cL.. 4t..;...J ~ _, ;;Lc.ly ~ 

~_jilll ~t.:.. 0..o J.... 15 ut......4i tA~_, J.... 50~ 
0~ ~I_;~ J_,..........,..l_, ul...4ll ~ ~-' 

,1 ., c. ~1 ~ - 0 L:_ ~t..... "'-...!.ll uL.A.. 
~r..s-'. ~J - <::-""Y.J~ •• -

(Fe, Zn, Cd) ~\.WI'-""\...;! ~_,o_;bi..JI ~~ J..., 50 
.;_;.L...JI u-1 · aiAYI u~ j~ ~h;; ... ~ 

0-" Atomic absorption spectrophotometer 

J,Sl '#"""'4811 ~~ hi_, Sp9 Unicorn model t~ 
~ J,.S j..:S _;. ..:l~J r..:i 4....ht.....JI 0--_, __,........w.JI 0--

0 ...}.J/ ~~....?.-_,~ wl.l:o. _,. <\.£ I _}:loLA 

.. -:..:.II c;. • ·- .II . _i .:i I :~':II \.laJI • Ji:j ~.,...- ~...~ ...,- """":~- ~ ~ ~ 

~_;.b.ll_, ~_,..31 ~411 ~.;~1 t~I-J 

.;~1 t~l ~~I ->--'-""\.WI .J:!.l....i:i ~ 
0..o ~~~~ ~~ o_;~ ~ ~~ wL1..,Ull .;~1_, 
(2014) _;1~1 ~ ~J (2013) ~t..=ill0.!~ ~ 
~_,l.o 4y 70 .W_;I__p. 4_;-.:l()_;j ~ w~l ..:..w.;.._, 
o..:ll...JI u--~ 005 i..:..l r..:iJ .~ ~ 4..cL.. 48 ;;.l....J 

~I wyL..c. 4,;k ..::..Y....?.-l_, _;.¥. ~ w........:.:._,_, 4.9\..;JI 

~_jilll ~~J ,.5) jiJ_,.p..ll ~~ 4.9~! ~ 

(4- 2) 0-" 1:-'l~;;.l...A..! 2:1:1 ~_.cl..:u_,.IS._,~I_, 
~om .l.a..J 4..cL.. ~6.. 0 OUill ~;;\.c. I w\.c.L.. OJ 0 0 Y. r..r - ->" ~ 
_;-J.:.i.JI ~l.....Jl: 4..cL....JI 4.......:;.,t..,... j_, ~I J_.:.....c ~ 

J.... 50 ~! Fl ~ ~ w~l & _;. _, (Dionized) 

~ ~ (APHA, 1998) ~_;1. ~-' _;bi...ll ~w~ 

u4J:.... j~ (Zn, Cd , Fe) U..o J.S. J.:P,I_jj .J:!..u:; 

J_S.l ~4811 ~I J)L..::.. L>-->J .;_;.l..ll u-L..::.:i..YI 

~ J")L.:,. 0-" CJ..:ll..a...JI J...=SI_jj ..:l~J ~ ~ 

0 ut..;... wj_, ~ I~ o.l:o.-"' <\.£ I _>.1-LA 4.bt.....JI 

~lj'JI LJ..o ~'l/1 Jj4JI yL...... <.Yo ~-ull w_,tll -4 
U..o o..J#. w4aS ~ .;~ c,;ll_, ~l_,ll ~l_;jll 

0~1~1_, ~""4lll yl.i,JI_, ~y-a...ll ..:li__,..JI 

~ ~1.:i_,L.. -r"Y ~~ J-...)1 ~<.Yo ~-ull w_,tll -5 
.~1 

~/~1.;.11~1 

~\~I CJ.&- ~-' JL...\11 yljll .lil_; ~ ~ 

·~ 12~~~LP ~~-' •rS 11.)1~ 
~~ ~_;9_, w~l ~fo LS...ril' u-- ..J#. ..:l.l..c. ~~_, 
~1_, 4-l_;j ~I)~_;.~ ~I~~ 
1 -OL 0 -''1 oW... ol:i..U ~ 4....,§. ~II~~ 1- ~Y 
~OJ"e-" - _) 0 -~ c.s-- - J 

4-J~_, 4-J'-:!....?.- 4..c ~-' .ti...JI WI • ..! _,I ~I .} ~ 
u.:.:. _;c 0)_, . ~ _; ~~ ~~ t t:9 wfo _, 0~1 ~ 
_;j..::o..ll 0--~ ..wl.i.:i:i fo 100-7 5 0.H C-'1 ~ ~~ 
~ ~~ .. ~ _; c.,;'-::o.-)'1 w_,tll yL.... ~lo;;~l 

r..r'Y \..o 

4.... 0 ~ .. 11 ~\II 0 :i\.lll 01 · 011 w 1• 11-1 -~ (..)"" ~ '-:?' _) Yo" _,.... 

~lyJI_, wW:._,ll,JI ,.y_. y~ 0-" ~UI w_,J:i.ll -2 

U..o l4 ~_;9 wfo ~1_, ~~I o'+JI ~!~I 
o IC~ 1-4....9~ 0.:11 .u.J:C ~ r..s- _ 0 J ~ 

..:lb.c.\.~_, .r-lyJI wWIJP- ..:l~J 0-" ~UI w;.,tll-3 
~~ .illJ .; 0 ..)#. 

~I_;YI LJ..o ~YI Jj4JI yL...... <.Yo ~-ull w_,tll-4 
0..o o..J#. w4aS ~ .;~ c,;ll_, ~l_,ll ~l_;jll 

0~1~1_, ~""4lll y\.i,JI_, ~~ ..:llyJI 

~~~~IJJI~I 

0 _c:-: '-lljll 4.....:...1..:. ~ 4..b.. 0 ,_ ~~ .. ~ --UJ-o' J o • o _;e.J r..s- ~ 

.UI ~ 0 ~Li:ill .ub 0 Yt.........!. - < 2 ..l..oo.J 1-Y. 0 J+' Ll-" \' 0 ~ 

250 ~ ~~ .. :u. ~ ~~ U.:.:.Y::. ,JL,...\11 ylj.ll 
.l.!l _) o4o LJ..o ~ J 4..c->-"" Jjl o4-JI 0) ~J \..,y_;l:i ..foa 
~4 jU...U ~I tU w! 0--C ~ OJi,........\11 ylj.JI 

~_,~1~4~~1_;j.:;bU...~_;.o~ 
oY,. y.......:.:i_, yljJI ~I.:. .l...;o.j:J _>-+ill LS~I ~~ 

o-r _).l wl:.l JPo ~ _, ~ , ~I ~ 1.+:U~ 

ii~I/~I.....JI~I 

5 ~ ~ J ~ ~ JL,...\11 ylj.ll .lil_; ~\.i:ill ~ 
&4.! ~!;;~I ~..;9 y_;...! ~~ .. :u ~ ~~ ~ 
~_?.........:. ~~ tl..all ~J _;.....:;.... 300 ~_JC
L;bLlA_, 4-l_;j L;bLlA ~_;. '~..J--"1 ~L.o wl_;y:i_, 
t......l · ·:II 0 U · >:II ~ --II . .-! LlC. \II l..iJ\11 .t ~ (..)"" -~ ~ o.,r-~ J_) 0 ~y 

Jl--+;.. u.....LJ ~~b... J ~_p..........:. 0~ 4-.ft-11 ~~ 
OJ~ 

/ 
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~J 'D.,;~Ull ~u..ll ~ t.j~ ~I wUtA.WI_, 
u-'=>~J 41.,;)1 ~yll ~ ~1_;-!.j ~I ~.J:!A~l.Sll 
_;--l-..JI J,.......:.ill J~ ~L..JI.;~I ~I C:_;-l.Jl 
~ ~l_ji.G ~lyll ~l:i.i w~4-J .(Otchere, 2003) 
r•b· ,.; ~ (2016 ''-i~_,_,b.ll t2014 ,~1) ~l:i.i 
~~I ~.J:!A~LS.ll ~-~~_H-i~ ~I~~ 
.(1 ~)4.!c:~l~~~t.\~~l~lyll 
4_rlll ~ u...ilS U:')WI t_,..l ,) 2 ~ ~ ~J 
wl \_, Jl_, ~.J:!A~L...S.II HIJi ~Liner~~ 

.~_,_;.l.JI 

Zn~Jll~ 

.ill~_, ,J_fo ~}JI 'D~I-} ..ilijll i.JJ:!I jf:.ji 0! 
wl~ 0~ 0,!--.,;WI i.J..HI ~~I ~t..-.!1 i.J'i 
u->'i~ U)lc w 0:1----..;WI i.J.J-:!1 i.JIJ Ufo 44_,~ 
-}~I.,;_,~~ ~I~ ,~1 ~4-Jl ~J..;~I 
.(Boyd, 2000) c~l ~ ~jll i.JJ-:!1 ~~~! ~ 
~~l~l.,;~l~cl....ljll~~w....:.._,lji 

w.....i91_; ~! ,3 J_,~ _;-.:;l l~l~_,.fi.¥. (0.19-0.0) 
~~~~~~I~~~~~ wl.b.JI 
'.,\,~ ~ ..,]}JI ~I-} .ft I ~~Yl"J.fi.¥. 0.19 
L--t.:.. ~_,_;h.JI w~l4~ ~!.A.!~ .;_j...A.:_, 
4! ..;~lt-. t-~ 1w_, ~~~~ 
'D~LJI 01 ~! Banjoka and McGrath ( 1991) 
01 t.....S ,.&_jjll ~ 0-'L...\tl y.....-ll t.rA ~__,....;-.11 
~ .;_,.:i.:..:i 4-l.,;jll ~1.,;\tl ~ u .. ; .u!l 'D~\tl 
'"l ... ~l) ~! .,;UI L.. I:U._, .ilijll ~ 0-- 41.r. 4....i 
~_)...;.. (406) ~ t.j~ 41_;all 'D~\'10) (2007 
.ilijll ~ ~ w.,jt,S .l.Al_, • .ilijll ~ 0"" i.J_j:!lJ4 
cL:!-J 4-wo\#1 wti...-lyJI ~~I ~lyll ~ 
(3000-500) ~'-:JIJ L..:-JWI_, Wl_;all y__;-.!'JI 
~~ ~ _;~l w~4-J .(1 ~) .fti~IYl"J.fi.¥. 
(2009 ,_;1~1) ~ L.. ~ ~l_ji.G 4bll ~lyll 
3 ~ 0->J .~l_rl-} ,_jl I~IY.'-J.fi.¥. (ND) w,jt,S_, 

(~I) ~I ~ yll 0-> w,jt,S ~:')WI t~ 0l ~)lj 
~ J,..l:i ~! L_,.,;~l wL.b.JI_, ~jll J....:lSiji ~ 
..,.lc ~~I...JI ~I~ ~b_>i_, JA,....\'1 ylj.ll wlb... 

.~4 Ji...\'1 yljll ~1.,; ~ 01 ~ ~~ _)f-i 

'i~l t.J ~-.11 c) l ';'i'i'l ~u.JI J...-:Sijl 
~.,_.JI ~LTll 'i..J-=' ;,; 'I t.J t+-li.J 

T amarix arabic a #J~I.J Lycium shawii 

Lycium shawii ~_,.JI ~~ 

~! ~tjj .,;1 J,......:.: 'D _r--.JI ~ _,....:;JI w\ .... i"\.:.ill (.)-4 

4.fo tJ..riliJ ~.fo ~ JL.. 4.\.(.);_ji.G ~~~ 
~ ~li.J__,J wl~ ~J 'D~ Jl.,;_,\'1 .~I~_, 

~ ~l:U.,;'il U:')WI yl.......:. ~J ~~I .:.Wh 
'~.J:!A~WI ,~1) ~!Ji~ll ..>-u..ll jfolji rJ.HJ wlb..JI 
~U~I '.,;1~':11 ~UY. ~I~ ~~I_, (~jll 

.(1990 'u->~1_, ~_,b) Minitab ~L...:.:...';I 

Fe J;.l:IJI ~ 

~I J,$\:ill ~ y...;.._;c ~"U <U.-~ ..l;~l c:..>'-:1 
l!.!__,t 0l_, .w~l J,ii_, ~w1 ~! ~ul-} l!.!..l.:l.:i 
J-A ~~~ ~ 4 ~ 0~ ~I~ c4JI 
J~ t.i~l ~l__,...ll ~A '-i~l .l-:!~1 wu~_H. 
.t.....a..l.. ..H}y ':J .l.:l~ c4-JII!.!__,J:i_, .~ __r-\tli.Jyll 
~ ~ t.j~)-: _>ill~ 0.3 ~ ~I..,:L- 'D~yj lJ.S.lJ 
>-#> ji ~~ 0l 1 J_,~ LJ...A .l;....:,.~ • ..&...-J_, ~I 
0:!~ ~ ~1)1 u-...11 ~ wl.;....... .l.:!~l ~ 
20.~3 j.f.ji ~I_, _jil I~IYl"J.fi.¥. 0.7 w,jt,S_, _;WI 

.,;1~1 ~~WI ~I~~ _>ili~I..>+J.fi.¥. 
ylj.ll -lil.,; ~li:ill ~ (~I) ~I ~:u.-~.# ~ 

0-"' ~I u-1! .rA~ L...c ~~_H-it:-"' JL,..\'1 
.l...:!~l ~ y LJ...A J,.:il ~J ~w....... wl..ib.... 
(Shaimaa eta/., 2016) ~4ll ~ .J+ll ~I 
.,;L.!il_, .J_,\'1 0:!~ ~ yl I~IY.'-J.fi.¥. 22.9 w,jt,S_, 

~ ~ tUi) ~! (2006 ,0_,_;-:..i_, .,;4;JI .l...!C-) 
. .ft I~IYl" J.fi.¥. 17.5 w,jt,S_, ~I c1\ .l.ic. ~I 

Cd ~~.1\.SJI ~ 

( 1817) ~\..c. i..i... JiL..... ~ ~ .J:!A~Ull ~I 
~ 0.!--.,;GJI ~lya ~ (.)_,...5; y.JWI ~ _,..A_, 

''-ijWI y....#.yll ~~I ~u.:ill i_;..-l;u ,~1 
~\tl ~~14.\ ~J ,~~~~~I_, 
~ .J:!A~\...5.14 ~4JI ~!.! __,_.li ~ (2000 '_;..--.11) ~, ... .-,.i-~1 
~~1 J,..la... ~~~I .ill~_, ~t.......JI wW:..... ~\ill ~,;ii 
':J d y......,.;_, 4~1 wl.r.tL....:JI J,-t....._, ~~_,.Sll 
..r.:il I ~~~_,..ft.¥. 120 ~ ~y..JI ~ ci_,:L....... .l..:!J:! 

.(WHO, 2004) 

~ ~.J:!A~l.Sll ~ J....:lSiji ~! 2 JJ.l.+ ~ 
(0.13-0.04) ~ ~_,lji ~I_, .t....._,_;.l.JI wl.b.JI 
Ulilll_, ~~I...JI ~I~ ~J ._>il l~l_p.. _,~ 
~~I .~l__,.:ill.,..k .,\,~_, _;tJ110;__,.:u '-i~ 
..,]! ~ yY \ .... u Ulilll ~I ~ ~ .J:!A~WI ~ t \..ii) 
0':1 ~ t;J\.a... t.j10J~ ~I~! c:__;\.:i ~I wtili...JI 
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~~..J~I ~~ ~ (Ji.l/~I~.J~) J:!.tall ~ j:S_; .1 J.J~ 

J.a.t.ll ..J!jl .l::.4J. c,r~l ~1.S Jill UJ.ilS c,r~l u.a~ ~~ 

~~~.JA 

4.704 0.46 2.13 3.5 4.6 5.83 1 

6.51 9.26 0.8 3.13 7.46 11.9 2 

6.658 6.33 1.83 2.6 8 14.53 3 

3.55 5 2.36 2.63 7.06 0.7 4 

6.082 20.33 1.56 3.06 1.8 3.66 5 

9.004 17.86 4.7 2.36 4.5 15.6 6 

Regression Plot 

Y=~1.7Z333+9.4:31D:iX:~~+Q:Jt19iS<""3 

RS:!=0834 

9.S 

as / 

~ 
Cll 7.S 

.E. 
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Heavy metal Fe (mglg) Cd (mg/g) Zn (mg/g) 
Location * Shoot **Root Shoot Root Shoot Root 

system system system system system System 
1 2.942 3.692 0.262 0.288 0.236 0.378 

2 4.752 4.674 0.256 0.312 0.132 1.016 

3 3.446 4.302 0.248 0.246 0.144 0.344 

4 4.550 6.890 0.288 0.252 0.172 0.172 

5 2.376 8.160 0.324 0.31 0.114 0.380 

6 4.338 6.068 0.316 0.286 0.128 0.204 

Shoot system=Upper part of plant. **Root system= Lower part of plant. 

Regression Plot 

Y= 5.17Z7- Q.97'95l6X+ Q.18DJl)("2.9.fiEE..mX""" 

R-S,=Q512 
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R-Sq -o.eee 
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J..w.JjJ.All ~~~ 



I 

1146 

~ 
01 
§. 
"0 
u 

o.33 

Q32 

Q31 

Q30 

Q29 

Q28 

Q27 

Q26 

Q25 

Q24 

Ibrahim O.S. Al-Hamdany 
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Regression Plot 
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~~~(Cubic)~~ 4~1 w-e~ ~_,all~ c.JJ~I t~l ~ ..mjll ~ J!S..>1 ~ ~~ .9 ~ 
tw.~l 

~.,;.b.ll ~ c.JJ~I.J c.J~I t~l ~ (u~ W.J f+/~) ltJi~ll ...)olo.::IUa.ll c.j.,JPJI ~ljlll ~ •5 J.J~ 

Heavy metal Fe (m~G) Cd (mg/G) Zn (mGIG) 
Location * **Root Shoot Root Shoot Shoot Root 

sl:stem sl:stem sl:stem sl:stem sl:stem Sl:stem 
1 4.348 3.982 0.252 2.942 0.09 0.048 

2 3.944 3.376 0.298 4.752 0.014 0.200 

3 3.104 4.700 0.208 3.446 0.068 0.050 

4 3.922 4.064 0.246 4.550 0.116 0.120 

5 2.956 3.032 0.300 2.376 0.310 0.570 

6 3.410 6.126 0.272 4.388 0.134 0.048 

Shoot system= Upper part of plant. **Root system= Lower part of plant. 

Regression Plot 
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Regression Plot 
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Regression Plot 

v = -O:'(Jl + a 154964X- 1. T.E-02X""2 

u:x;ATION 

(quadratic) ~1lll ~.;~1 &-~ ~.;1211 ~ '-i.J4JI t~l ~ ~jll ~ J:!S~ U:H ~I .15 ~ 
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u~ (~.;1211_, ~_,..!1) W:!-1"'4ID '-i.J4JI_, '-i~l t~l ~ ~~ _;.w2Ua.ll '-i~l ~ljlll u'l&. .6 J.J~ 
~,J.;.l.&ll 

Plant species Fe (mg/g) Cd (mg/g) Zn (mg/g) 

Shoot Root Shoot Root Shoot Root 
system system .~ 

system system system system 

Lycium shawii 3.61 5.63 0.28 0.28 0.15 0.42 

Tamarix arabica 4.13 4.21 0.26 3.74 0.12 0.17 

~ "'::y!JI o4--J ~_,~1 uiJ~I ~l.;all U...:.1_,..J1 oJ_,.- a...1..:f.-~ ~l.;all uiJ~I ~~ 
20041"\a.JWHO ~~ ~~ 1996 ~ "'::_;..!JI o4--J t"W 25 ~.; ~_,J:i.ll &- o4.-li.JJ+.I"'ll 

Jl1 frl~_,~ Jl1 frl~_,~ Jll/1"1~_,~1967 

3 5 5 Cd 

3000 1000 500 Zn 
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BIOACCUMULATION OF SOME HEAVY METALS IN THE PLANT 
Lycium shawii BRAMBLE AND BLINK Tamarix arabica GATHERED 

FROM TRIBUTARY OF THE LOWERZAB WATER-KIRKUK 
GOVERNORATE I IRAQ ·" 

Ibrahim O.S. Al-Hamdany 

Dept. Biol., Coll. Sci., Til{rit Univ., Iraq 

ABSTRACT 

The contamination with heavy metals in the water and plants is one of the major issues to 
be faced throughout the world and requires attention, so identify six stations to collect water 
samples and plants were located on the lt>wer Zab tributary, the sixth station, located on the 
Tigris River, plant samples (Shoots and roots system) for six months and two each from water 
samples and plant part and all stations have been selected two types of plants (Lycium shawii 
and Tamarix arabica) deployed in the extended study area Distance (49) km for the period 
from the beginning of October 2()13 until March 2014, has been digesting plant and water 
samples to measure elements (iron, cadmium, zinc) with Atomic absorption spectrophotometer 
according to international methods. The results indicated high iron concentrations in the fifth 
leg and amounted to 20.33 micrograms per liter in the fifth station recorded for March since 
this station (uncertainty) bottom zab tributary confluence with the Tigris River, Results also 
indicated high concentrations of heavy elements in total root plants studied compared to total 
vegetative and all stations, with the concentration of iron in plant roots Lycium shawii 5.63 
mg/g dry weight also, these results gives a simple picture for the ability of for heavy elements 
intake and accumulated in its tissues when it grown in polluted areas. 

Key words: Bioaccumulation, heavy metals, lycium shawii, tamarix arabica. 
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