DOI: http://dx.doi.org/10.22092/ijfrpr.2016.107636

Ol @0 5 Ws Bl 5 cylor lidoy 2853 ole a5

(\YA0) FY-YY amio N o)les VF A
Pl 4565 98 18 (59 9 Pamdls polie LA 4w lio

AN e (K Lo e Molins Lo e
olal oliaw pliaw o&asls o wlis 58 saSiails  olss obly il e, S -
o) olam e lam oty ( purlis 8 0uSlails (St bl Il 05 8 Sbokenl -
o) cobaw e lam o&asls (i S ouSasls (San gblie (o Il 05,5 Hbokiad (Jptus sdits 5 ¥ ¥

Maryam.Mollashahi @semnan.ac.ir : sy S ey
A0/ -AMNY :p pd b A0/-Y/NF sl b

o SN Gl e alie Gan b G ol ] e St Lot ¥T G s g bt ) S VLS

5 wbois ballg s plsl Eucalyptus camaldulensis s Eucalyptus microtheca - 5:.J\S] £ 50 bus <o) p 32§
Ve s Y sbachle) oy 5 (LSS 4 p S ke V0 5 Ve 0 backile) ppelS Sl Sl Gl s cn S
Al s (Sl e s S oolinad 655 2 5 Il VA S Gnll pldl sl s 4 8 ks s (0 S5kS w0 8 e
Shoslinad ol chle 5 bl gl wian o 51 ealiind b s sl (6,80 ,las o 61 850 £81ax 1S5 ae o Jlg
Sl b ALl 5 S35 S 855 55 S S 5 o 3 i & 8l ol s as (S5l ICP-OES o8as
655 55 5o Lasle Ll .cusls 3 5my sl dine Bl YAY/Y 5 FVE/Y ke b Wl slaace, com cmizan 5 FYF/0 5 ONA/F
b oo it o lllalS 5 55 Sn 855 53 3 poedlS Gl 0lim ctmen 0l 0S5 (65, Qda L3 ol sme Ol
65 5 Sal oden sl gl |y gl ime slis hazy, L3 YAV 5 FYO/A 5 LS, s WAV 5 YA LSk
Usishen ¥ 2V 5D oy clile Gl 3L Ll anals ol Slaie GMasl S 25038 5 (655 0l 55 o8 sk 53 sz
458 53 5l ekl 4y am g ol 03 S Jus i E. camaldulensis 4 o E. microtheca «(Jse e 10 4 V- 51 o 5eslS

Bl plas g5 D,,,;\S i 1 s e LS E. microtheca &5 ‘@\J\ia\j Saa L La:é)\sug\:_'? 03 G
Eucalyptus camaldulensis<Eucalyptus Microtheca . ,YLolS (S ol s ‘vf;,ﬂ s alS slaesly

I CECH 1 VK SN P PR 5 NP P P SN doddlo
ol .(Chehregani & Malayeri, 2007) ol saz 2 Sl slbedls gbsls e =Y

CLH ol Bl 5 5 e mlio Db S G 4 Ky 5 Gl Az 5 35n 45 3y S So Ml syl
e pym 5 B35S gl ) aslinl 5 g5)laS Lol Barati & ) ol w3 513 b ssle ol
el o Jas 53 6 Soan YT adis ol e il ! 4 e o Sl o35, (Mirghafari, 2012



Yy

18 olge 5l s (S s ws ) GLu8 (G At
rmle sbaan § sl Ol [ pae s 5o Cuslie
S U W | 1 PO { RS W { PR
.(Alizadeh et al., 2012)

3 ady gl 4 el SLLE dasl s
Assareh, et al., ) s ls |, opSow &l 5 4 e cLSL
sbaows slal 5o ol el 45 .l (2008
et ol Wy Gl s osb 4 s wah Jols
ol g esdle wsi g elil gom Lo p s gpm plio
Kamalpour et ) el oV as) Co w5 05565 shols
Ol 52 SIS 055855, 5 4 45 | (@, 2014
e LS Gy el G S N
oS polie Ol 5o gl 5l S S s st
29 ol

5 Sl ol e Ay 5o ea Pl Sl
ML L bl ol s szl laa S s Shae
51 E. camaldulensis 4,8 4 oals plas gaio 5 5
RS SN RS ~ IS IERRER LS W=
Rad et al., ) cul o3 550 S Ll 5l 5385
lfs Sl iwio Sy | s rias (2010
o P VTIPS = ORI IR P S
Sed 5 0595 e ‘(v-w\-v (e aeedS ASle o
Lol opl & ssls oles E. camaldulensis &5 <5,
Bhati ) 552 455 cnl 5o 00565 Ll bl 4 zie A5l 5 e
(& Singh, 2003

i 0LLS 53 6oy e S eas ol ol 50
AS e S szl sl p S 55 0 S eV e e )
2008 JL.. 55 5),\Ken » Shariat .(Levy et al., 1999)
4SS 55 Gy i e 48 Koy A ol 4
o S ke N0 5l iy 65 g adkie 5o . camaldulensis
Ll il 03 51 ol o a3 i 5 f;}LfSJQ
sl e e e 5| Syt ozl 655

ol

Vooles AF s o)l @le s W chlim 5 cylam Olidiss aslilad oo

Sd> sl o5, (Phytoremidation)
5 ol Soddl des Sl caushaoe 5 beanYl
o S ess el sl e LS S eslaad L (S Sl
glsl 5l LﬁT Glpt 5 LS Gt s )
spige ol oS ol aes 3l beanY]
o 3l S psesls (Clements et al., 2002)
ol cdlas b 5l wilg e oS el Jame slasan Y]
4 ey ooad Sl b ops S s 5 mlio
4 ox 5l b ol mia s obLS s Caen S sl

SYLelS

s 2 Gl s Gl Gt sae 218 o)
3 e sy (Arriagada et al., 2004) szl asls
clesl s ol clle &S Ly ey o ol
AR Yoo N0 a4 Ll oS baS
e 4 Yoans g3 a2 Slas ey 2SS
238 Ol olsls 1y esle nl QLS (S s (555 pen
&S cwl ol plas Sladss ol ae plasls 6l oS
VO =Nee e dilie (LS s e Cobe Al
(Kabata- Pendias, 2011) ¢l » S8 o S e

Fole caby pe gy, Sl 4 arg L
el 5 Ll 5 anm e Sl s Sl e
S Sl sams il LS 5l eslizal ol @34l
S @ YLelS 3ol 15 s B 4 5,2 ol s
31 Gble Sl ossm 4,0 4 0 is 5 4u S 4y S
Dy (58 P e

sl VL ¢, fﬁu-" oS 5l TSR UBE
Mattina et ) i o sslisl same 5 JI LS 5 4 6sl
AU aia a5 s eolined 555 LS (@l 2003
235 13555 S O3k 4 i 2V 08 51 Al
S osba ansly Sul czls 5 & aue s
Mhep bl Wy e B eogss b oglas,
o axle iz, S8b o ) e Sl ) ool alhe
Dushenkov & Kapulnik, ) a8 culsl s S,
L ile (Hyperaccumulator) sl i olalS (2000



w9 poedlS olie la anlie

Eucalyptus 4+ 5,8 JU
S 5 dm Al e 5o s 8 esli] camaldulensis

& YA 5 Microtheca

IS s asllos wspo an Sl o le 5 2y,
A g Wgad VoA Egaze 53 5 (Gl i e

$basS Gl ol LUy ol o L
»» (E. microtheca , E. Camaldulensis) . 5.
Al Gl cble an (S ) sl 5 s, s
VO 5\ 0 slackle bppeslS as as 8 ks ae
Jsedee Vo 5V O Gbchle Lo, 5 2 Jos e
5 oo salle w8l Gl s f a4
CANOs), 5 ZNSOs sbaJsbme 3l i i psmaslS
ool s B sy bl e s eslind
o35 3 dm s 4 SAS 0 S s il
SIS p S oS 5 ba gl s S50k
Joboe Ssgo 4 S Solis il £sh 0 w3l
e, ! b 5l (B sy ool + i O)
s anpgl S 2 Wi ISs 4 daglilS
(Shariat et al., 2008; Asgari |gjayer et al., 2014)

Y¥

O g P A R P A P N IS PR
S bl 53 055 GYLS Blaal ()4 ks 6,5
a3l ol o sy lens Camsl 5l VY
5oy ool claS €al shls &8l Sl xS
slaz b s E. camaldulensis , E. microtheca 4,8 5>
S el 3 les S Jae 3 g sl ol ) 53 5,508
o Sl Gl s S 5o ) anslie adlae oyl
5o ooliad (ol g 45 e s o385 gy, Jeld
il o YLeLE Gl

L b9 9 dlge
Cean 8o 5 b £ sbdle (bl Gl ol shtes
PRUS ST FX S JON ICHFIVIC IS GO VO | Vi IICIN Ly
3 e VSt o g oS el @MLCL.A
Gl s e olai | g s ol eI Gl dlg
O sLghile) o500l Hlag e i Sl b Jlasl
Sbeble) o) sl am 5 (p8hS 53 p S A V0 N
s as S s (p S5 AS op S e Ve
Eucalyptus 4558 Jlg VA 51 tilsT ol (sl g s




Yo

(Heinrichs et al., 1986) .5 3 ol

35 sbaplil 53 (S Solie mers ol amlis sl
Slp s Jies 5 osn3) O adllas 555 ez &S
OneWay ;5051 51 rolie wa ol 5o baplsl 4yl
ol 5ile awlie okta az szl ANOVA
2l b szl a8 s sas Ol K olie
oso5) S e Sler laa,luld sas iy Sl 5 5l
A elad el Shie KL e S s
AV Jsas) (Chahouki, 2010)

S0 S gles 5 S Oliogas N Jods o
)31’;,\.@ ) s 3y lis L;\AJ\.&U@ GRS oolazal
Ju J\:— ERLET L5"L> &‘94 j\ JL&- pH .)j.wLSA b.o\.hL..A A\S

el 1o, 5 5 (6 i &by s ao s )

Vooles AF s o)l @le s W chlim 5 cylam Olidiss aslilad oo

ot bl calS gl o) was VY cwsdS 5l
055 S 3N ey 5 ada S p s g s
PO slos 13 5oy dw Dt & i Ol b et sy 5
ECTU S PINREAN CEUN| Jols 5 ol 8 sl an s
(Sardabi et al., 2013) 13 5 ¢ Se5ll Ll

o 9 A e oS Sl Sl cds a5 LS Ay,
e R o b S Ll i ods S eslal 5 saes
5ol gizes O s 7 by ny b,
doys 00 S s an,y e e s Seslal
SISl ams £O s 55 55 baty, a6
i s Sesll gl Sas o555 Kid 5s5 Ae Sde 4

(Sis) gl pzn 29, 5l i sad o jlas g sl
RV N PLERCA X FPIR15 B IR
Inductively ) ICP-OES o\&iws ) solia] | o g
(Coupled Plasma-Optical Emission Spectrometry

:b%‘:)y&dwjé}éowp@u—\ Josx

ey S
oH EC O ) e Sl Sl ensS o5 i LG e JB
@sm) ) VA VA ) A wpS ) S
(p S 5S (p 5 55
/-4 -/YV £ YY 8% \Y/YY \/+0 </\Y YOv V4

Ol deslie (1 1y Bt t 5050 s ¥ Jpam
A o ol a8 5 5o sl an 5y Lol s
LS Gl baoliil s 555 e edalin 45 5boles
Sems SOl s Ml g, Gl B 51 88 5s o
Sl 555 ol s ol @l ol ol
sy ol a5 8 g ol iy 5 S 5o 1) ol e
Bl s Lnelale anlie Lol (F S 5 ¥ Jyus)
Sl glas 1y 6ol pre Dol
23 Gy i glac ble ugv\—w 5o ¥ Jsas
5 E. microtheca 45,8 5o o 1, acay;, 5 s (S,

(Zn) s, rae ]

5o 0y r\,\_',\mw\.b‘.a Cv::Lu s ia Y Y WS
S e 5, LS Gl sbickle Gis
ol 458 0 a s s e ol allis o) 50
5 aies 5 ede ol om bl B 4 a5 aas
oYL Ll o i o ssalin (ool gme s S
ede 3l e s bazy, p clle a5 Ods
Solw aadllae 5y cbale i a s Wl o
Ol e 5 s e ol K00 alil 55 L 1y ol sn
ol a2l (5 2aS Ll



655 5o diliie sbaaliil 5o 1y ga) addllae 5,50 2l S el Sily s ans e oles E. camaldulensis
ol el L as Abd e olas 6\5 u;.\.u 23 s S 83,5 Jus e ) o o E microtheca AJ;

) 4y )3l w8 g a aw 50 F JSs .ol Jls, s, E. camaldulensis

E. Microtheca

r ooy <

mg/kg saic DB
g 3

o
o

AN
NN

Zn (10mM) Zn (3mM) Zn (1mM)

Bl mEe il

E. microtheca « 8 s a, IS il slocile Ola s plash aw anglio gl -¥ IS

E. Camadulensis

»
1

Zn (10mM) Zn (3mM) Zn (1ImM)

mglkg):-f--ﬁk‘-
AMRRRTHHNN»w e
AR @
NN

B M /el



YV \wu‘\fA,,‘O\Jilcﬂf,\@li;?&u”@u,ouﬁmmw,;

E. camaldulensis , E. microtheca &8 55 cp s, ilise sbadile Gl i t o550 Y Joas

t-test o 505 (Leven) b lls 2l o5
Sig df Sig F Slo pls!
LRVAR WV -/0+ -/0f sad o bl el S,
AR A\ -/\Y AVAN sl 2 3l sl 3l
LRVAS WV -/8¥ /N oad 2 bl el Ay,

Ll 223340 CL../ BERERY )‘A"é;u saaaglas *

Goios 355m 8555 53 GLpladl e U3 (0SS S ) s il (Kl ¥ s

sy Gde oSSl Bl Cle Sk Sr o oSk o5l 658
fvsiy 2 \$F/ ¢ 2 oVA/$2
E. microtheca
(FYAY) (YOIYQ) (AEI5$)
YAY/Y P VAY/ ¥ @ fys/o P
E. camaldulensis
(VVIB+) (FAIDA) (Va/-Y)

A&LJA bl Hlas J\j’d\qbﬁf}d‘x Jalsslael 5 Ciliz slasles a0 s ﬁ()cl:“)a)\.s‘;‘n Ol sazanplas Jadm cinsy 50 Sslime Y S S Gy

[
1ee
B
% Foo
“1 Pou
- i
. ) B < ) A <
E. Camadulensis E. Microtheca

mZn(1ImM) ®Zn(3mM) ®mZn (10mM)

anllas 550 CBlE an 53 GurdlT 58 5o a5 wle (S s (SRS 58 p 8 ) s i 0l - S

s b sy Laasla 5 L8 1 55 Gis ol b (Cd) psealS jaie pl
Dk e ody azy; o clle s Qla YL ol pholan anlie s cw s P 50 ledse
Gl slachle sl gl Jiee t 53] mls o pseelS Sl am, LIS Gl slachle Gl
Selsl e Sl e GOsl Sl 655 53 50 pspeslS ol s s e ol allos &0 4 &S

O Jods (F Jou) el r}.,aa\s g'),'\.q-‘,lb)'\ AJ;); d)"u':’" Sl basy, o g.).\.‘:- O‘}‘f‘&s‘.“‘s"\"”u‘



w3 poweslS Lols Cla anylis

e ol e 4558 g0 Bl s P PR NI e
AV U 5 F Jsas) cuslis (o)ls pme O] r},,e.»\s
w\ﬁ\b‘\saruf sonlia V J&.&)J ‘u.t‘j a)y\&

93 b dur\.\i\ 5 ol cde gl S s ol clale
el a2l 580 458

YA

Bl o S50 ) peslS ilitee sbachle S 5o
E. JE  microtheca a8 55 oa oy,
o aS sl plas C\-“ e e ol camaldulensis
G ol me 8 51 eI ST as S 5s a5 S
ol u s, 40 rh 53 b e BN ¢ 5easlS

E. Microtheca

o

—
T
:

b

74l

Cd(¥-mM)

AN
NN

=

. b
ry
% Htnim

Cd(omM) Cd(omM)

ai_).l I 43 f‘n.a:'.’l_)

microtheca &8 ;s as, LI Gl slacble ol s plul av aslie mls -0 S

E. Camadulensis

c

Al I

1 (\omM Cd (\-m

- MMNMTTNNNN e

M)

L R EU Ry Ly

camaldulensis &8 ;s as, LI Cilsu sbcble ol s plul av awlie mls - S



Y4 \wu‘\f.\J,,‘O\Jilcﬂf,\@li;?g.bu,,@u,ouﬁa,auw,;

o5l WS 5 3 ppeslS il (LB (ol M € o se5T ¥ Jo

Sig Df Sig F I Wi ¢ls!
'/'Y’ \\% '/Y‘; \//\‘\ [ g)dfj\j W\"Jb ~
S
</YN \N\% < /AN </¥ sd 2 b il bl
Pr{we
*o/ex \V -/0% -/%\ a2 3l el
ads)

Ll 223340 CL../ BEERERY )‘.}"é;u sazaaglas *

camaldulensismg/kg)E. ; E. microtheca « 8 s cbpll o U3 pseedlS (asdllan 5,50 cile an) clile s =0 Jsor

Ay e Sl Bl Cla (Sl S e oSl M UPHRY
FrO/A? $9/0 2 VYF/R P
E. microtheca
(OFYAY) (OFIAR) (YeI¥)
vaa/v ° OV/Y 2 wasy @
E. camaldulensis
OFAIYR) 1Y) GBIV

Azl byl Hlae Gl ol 4 bgy e 51, ol slasl 5 calises slasleg G 2o s \Ocla.-tﬁ)\ad‘.u el sazasplas Jyda cinsy v 5 Oslite Y Ko S Gy

s il

-

fou
; ‘II CHm III III inm III
he ¥ AW < oy A <

E. Camadulensis E. Microtheca

mCd(5mM) mCd(10mM) m=mCd(15mM)

A:JLE.»bj}ns;r:.l.'cA...«)a(mg/kg)w}ylﬂjbd.&.“)éh‘gﬂjbr#bg yka‘kﬁ—v"\g



w3 poedlS ol Cla awlis

Vo odsas o &S Lboles 3l GLS s e
u.fv\.m Ajjf 93 dur\x\ PRI TR PV R V-
wln] olie b oadlle o) s saz sanlie o ble

°L;J=,-9L’$C»J§-L'°}le~°-\>wjx
2 oblS s oS ole s il £ Jpun
Ll S s ol Gt allls a5
Sl S s ofon jole cble alie 4V Jous ol
3op Alkld) Gl cdale U Lugnd8 w8 5s an,

(2SS 525 o) SLLS L3 s olis n sas aals =8 Joo

>y..2
X <y.2
Yool - X yero-? zn
\O-Y-
Yo.ov..C
o-v.. 2

Cd

2Levyetal., 1999. b Romheld and Marchner, 1991.

¢ Bahlsberg-Pahlsson, 1989.

7 cdile L E microtheca  E. camaldulensis ady ; 5 a8le oS L3 oS jolie cbile awlio -V Jous

J._r.bu.ﬂ B
Sig. } 33l as s (Lo Gl 2al) wial-:ﬂ “-7; Cio 1’"'\""
sl
* \-. Y¢ (\-¥/22) OVNA/#N microtheca
Zn
¥/ \F4 (A4/-Y) FY#/0- camaldulensis
N . ~
/ Y& AEYARDRRA /AN microtheca S,
v Cd
*,/ Y§ (F0/Y4) \Va/70 camaldulensis
*./ Y§ (Yo/Ya) \#¥/8Y microtheca
\ - Zn
¥ /00 Y§ (FA/ON) YAY/EY camaldulensis
*./ Y# (\#/AQ) #4/0¥ microtheca sl
v Cd
*, 22 ($/FY) ON/NA camaldulensis
*./ Y§ (AY/44) Yve/YY microtheca
\ - Zn
*./ \F4 (\V-Y/0-) YAY/NO camaldulensis
*./..y v§ (YPY/aY) YFa/NY microtheca o
v Cd
*./ Y§ (YFA/YA) YFa4/V) camaldulensis




\

Slelul s Cda ol S o eV clle s,
e azzls 2o 53] g, w58 g n s Ll

Loakaly 5o ) (solsime sl Gaiow 0l el
son o B85 55 Bl 3 ppslS 5 (655 e ol
G o Lo il an alis S e ol ol
ol @l s YL LUl S s adyy a5 ol pla
or) 5l CalSs gaaate Olalllas L5l Bl 4 s e
5 b laplil 5 sl 5o il sun¥T ol o8 550
PUlford ) 1l e pazs (ay, 5 b ) ad, Jls o
ail s (&Watson, 2003; Assareh et al., 2008
5 ol 5 il 45 Like HLS Luly oyl s 4 sas
Moo n o oblS & cod VL as, co
(Riddle-Black, 1994) .iS_s Jos jibse s
g ol & 5.5 ol \AAF JLe s Riddie-Black
Dy de i S 5 axla o sl 51 wes G
O A PV P i JRCIN [P | W -9
E a8 sbat, 5o o cbl glpe eas
Coupe et ) 55 ol b 51 zay Ly camaldulensis
chkle aglie (al., 2013; Kamalpour et al., 2014
ol 03l 5l e 5l 58 cmsle 5 LS, s s,
b pie Ll 4 cos LS, 5 clle S
G ) @l bl ol 5) <8 (Mughini et al., 2013)
2ol calas

RISERESCISE \@5;3 S ol gl addlas RN EINY
ol el 2sms bl az; 4 cws 1 YL LUl
Victor «Jlie 3 cas Sl gae bl B 4 &5l
Ol om &S sl plas Yoy Jl s oL, 5 Nenman
E. camaldulensis 4,85 S, 5 4, 5 oy wis
o) S, s ate ) ol s s 3pmy sl
Nl ol il 45 sy ol slaaty, 5 iy 458
G o eolmal sy adlg Splan pue s
el

53 S ol g s ol ) sdal ey =k ab
,» E. camaldulensis , E. microtheca .y JS1 &8

Vooles AF s o)l @le s W chlim 5 cylam Olidiss aslilad oo

5 My el el Sl s S ok
sl gl Ko 5 b alo b S b
S S slse 5l ates ol ez gl o 3 daes
2 obls sl ool oy Olasm s sl 6l 1, obobs
2 28 b S (Gichner, et al., 2006) s ls
O I PSS IR SR COCH 51 SV R PN
Al Lo S5l gam b e S Cda |, ol

45,? 95 ls gma Sole samoglis Gbss ol C,LJ
2l g p5nedS 5 (g5, ol Gl Llod 51 s 35
LS Sisdmm Slio 4ol Jlasl 4 onay ool &
awlis umes (Burken et al., 2011) el Ly, .
chle &S5l ol 5 cul&a 68 5s ol el BBl
53 bl ol ol gme sl 68 55 SLS L s
39 gl e olme E. microtheca 4,5 cbas,
5 S a0 oy S ui,\..a adlls opl 5o ol
5 YY£/0 L, cw 4 E. camaldulensis x5 4z,
5 OVA/#\ I, E. microtheca 4,5 &l » 5 YAY/\O
chle oSl 855 55 p 5 el smel cy FVE/Y
E. w8 sS oo oo Ll ol o YL S, 5o )
el ol ey sl 5V 5 Sdes 5l microtheca
clle gl aS sl ylas (Y- -A ) Assareh et al aa\las
L g5 o) 5l &S es s zaw E. microtheca «.,5 s o,
Chle ol 0,50 5o andl o)l Slotes G (nl s
ol S Sliios 5o el el sl S5 5 a5
sdd atie s mld s Jle plsiea )b a5
1, s, o= ol Eucalyptus maclata « 5 45 ool
Soares et al., ) s bs » SAS 5 p 8 ke AYO ol b
w5 B o, e ol s b asylis s 45 (2001
Aol e

canlis e claplil 53 pyuedlS pazs 3550 o
Mﬁﬁﬁ‘ﬁ;ﬁﬁﬁ@eﬁo\):ﬁ@.j\l\e‘&ﬂ
VU L oeoan ol 039 ain; o adlle 5,5 chile



w3 poedlS ol Cla awlis

Populus alba L. seedling. Iranian Journal of Forest,
3(4): 355-366.

-Arriagada, C.A., Herrera, M.A., Garcia-Romera, 1., and
Ocampo, JA., 2004. Tolerance to Cd of Soybean
(Glycine max) and Eucalyptus (Eucalyptus globulus)
Inoculated with Arbuscular Mycorrhizal and
Saprobe Fungi. Symbiosis, 36:1-15.

-Asgari Lajayer, h., Moteshare Zadeh, B., Savaghebi
Firoabadi, GH. and Hadian, J., 2014. Effect of Cu
and Zn on concentration and absorption of micro
elements (Cu, Zn, Fe, Mn) and macro elements (P)
on medicine plant (Saturgja hortensis L.) in
greenhouse condition. Journal of Greenhouse
Science and Culture, 19(5): 95-111.

-Assareh, M.H., Shariat, A., and Ghamari-Zare, A.,
2008. Seedling response of three Eucalyptus species
to copper and zinc toxic concentrations. Caspian
Journal Environmental Science and Technology, 6
(2): 97-103.

- Balsherg-Pahlsson, A.M. 1989. Toxicity of heavy
metals (Zn, Cu, Cd, Pb) to vascular plants. A
literature review. Water Air Soil Pollutants, 47: 287-
319.

-Barati, S., and Mirghafari, N., 2012. Spatid
Distribution of Chromium, Cobalt and Nickel in the
Surface Soils of Hamadan Province. Journa of
Natural Environment, Natural Resource of Iran
Journal, 65(3): 283-295.

-Bhati, M. and Singh. G., 2003. Growth and minera
accumulation in Eucalyptus camaldulensis seedlings
irrigated  with  mixed industrial  effluents.
Bioresource Technology, 88:221-228.

-Burken, J., Vroblesky, D. and Balouet, J.C., 2011.
Phytoforensics, Dendrochemistry and
Phytoscreening: New green tools for delineating
contaminants from past and present. Environmental
Science & Technology, 45(15): 6218-6226.

-Chahouki, M.A., 2010. Data analysis on research of
natural resource using Spss software. print 1, Jahad
University Press, Tehran, 310pp.

-Chehregani, A., and Maayeri, B., 2007. Removal of
heavy metals by native accumulator plants.
Chemosphere, 63: 811- 817.

-Clements, S., Plamegren, M.G., and Kramer, U., 2002.
Along way ahead: understanding and engineering
plant metal accumulation. Trends in Plant Science,
7: 309-316.

-Coupe, SJ., Sdlami, Kh.,, and Ganjian, E., 2013.
Phytoremediation of heavy metal contaminated soil
using different plant species. African Journal of
Biotechnology, 12(43): 6185-6192.

-Dushenkov, S, and Kapulnik, Y.,  2000.
Phytofilitration of metals. In: Raskin, |., Ensley,

Y'Y

sl Sl S olie i b 51 Olas oS b
5o bl gl nll LU sl el Gl
ol 03 S Jas 5385 Eomicrotheca &5 »seslS
ol ol el s plal el ol 5o oS 6 S Sl
oy B 3 Sy S 4555 el saSe Loyl o 5o oS
5 S8l do)d Wl S e Jud ) s, o, p8SB
3 s U8 858 & Cod e Tl 5o Ldy A
S i 4 68 ol iy sl sains L oS 5l
(Shariat & Asareh, 2008) sl .

sype polie catlil ol oS sl olts adlls ) ol
2 aadlae ) U £5 5 o adla
b LlE Gl ae 5o el e s 2l el
S Joas) cd YL S s e sl a3l
s> 855 nl 53 Comn s AL e K8 oS oS
b @Yl oUls 655 cal 4 08 5 ams 05 e 05 000
by bl ool 5 s san Yl ol caslil )
bl 5 alSy 5 ot o o o3gl] blia sy
adpad o Jl e oS ol 3 ol s faant] 25)1
o e Sy sl Sl Gis Gl polie 5 e
o5l 658 53 o 02 S Gl s 4 A s Loy
E. 4,5 (E microtheca , E. camaldulensis)
wle 1 4 eyl S YL ), microtheca
O DY e .,\J@ }2 4 Gl r}x’é\s BRG]
326 eyl 5,8 slaazy, 5 S, il slalusl
5 s wbe L;v-<~~~ RASILES IS 2 (V) i
e ekl sl st 48 LT 5l snal e o sl
SR 5w M comlis 03555 wiw Fole YL
SWess 5303 1S D) g0 4 Nl g il e Y 2SS
S S5 el 550 VLS

solasiwl 040 p9lo

-Alizadeh, SM., Zahedi Amiri, G., Savaghebi-
Firoozabadi, G., Etemad, V., Shirvany, A and
Shirmardi, M., 2012. Influence of soil amendment
on cadmium accumulation responses in one-year old



Yy

-Riddle-Black, D. 1994. Heavy meta uptake by fast
growing willow species. In: Aronsson, P., Perttu, K.
(Eds). Willow vegetation filters for municipal
wastewaters and sediments: A biological purification
system. Proceeding of a study tour, Conference and
workshop in Sweden. Swedish University of
Agricultural  Science, Section of short rotation
Forestry, Rapport 50, 5-10: 133-144.

-Romheld, V. and Marschner, H., 1991. Function of
micronutrients in plants. In: Mortvedt, J.J., Shuman,
L.M. and Welch, R.M. (Eds), Micronutrients in
Agriculture. Published by Soil Science Society
America, Inc. Madison, Wisconsin, USA. pp, 297-
328.

-Sardabi, H., Saleheh Shoushtari, M.H., Banj Shéfiei,
SH., Jafari, A.A., Toghraie, N., Shariat, and
Assareh, M.H., 2013. Investigation on potential of
few eucalypt species for absorbing pollutants and
reserv-ing them in their leaves. Iranian Journa of
Forest and Poplar Research, 21 (2): 357-372.

-Shariat, A., Assareh, M.H., and Ghamari-Zare, A.,
2008. Phytoremediation ability of Eucalyptus
camaldulensis on Pb, Cd and Cu. Journal of Plant
Researches, 12(3): 18-36.

-Shariat, A., and Assareh, M.H., 2008. Effects of
different levels of heavy metals on seed germination
and seedling growth of three Eucalyptus species.
Iranian Journal of Rangland and Forests Plant
Breeding and Genetic Research, 14 (1): 38-46.

-Soares, C.R.F.S., Grazziotti, P.H., Siqueria, J.O.,
Carvaiho, J.G., and Moreira, F.M.S., 2001. Zinc
toxicity on growth and nutrition of Eucalyptus
maculate and Eucalyptus urophylla in nutrient
solution. Pesquisa Agropecuaria Brasileira, 36: 339-
348.

-Victor Nenman, D., N. Danboyi NImyel, and Ishaya
Ezekiel, D., 2012. The Potentials of Eucalyptus
camaldulensis for the Phytoextraction of Six Heavy
Metals in Tin — mined Soils of Barkin Ladi L.G.A.
of Plateau State, Nigeria. International Journa of
Engineering Research and Applications, 2 ( 2): 346-
349.

Vooles AF s o)l @le s W chlim 5 cylam Olidiss aslilad oo

B.D. (Eds), Phytoremediation of toxic metals —
Using plants to clean-up the environment. Wiley,
New Y ork, pp. 89-106.

-Gichner, T., Patkova, Z., Szakova, J., and Demnerova,
K., 2006. Toxicity and DNA damage in tobacco and
potato plants growing on soil polluted with heavy
metals. Ecotoxicology and Environmental Safety,
65: 420-426.

-Kabata-Pendias, A. 2011. Trace elements in soils and
plants. Fourth edition, CRC Press, Taylor & Francis
Group, New Y ork, 505 pp

-Kamalpour, S., Motesharezadeh, B., Alikhani, H. A.,
and Zarei, M., 2014. Effects of some biotic factorsin
lead phytoremediation and phosphorous uptake by
Eucalyptus (Eucalyptus camaldulensis). Iranian
Journal of Forest, 5(4); 470-457.

-Levy, DB., Redente, EF., and Uphoff, GD., 1999.
Evaluating the phytotoxicity of Pb-Zn tailings to big
bluestem (Andropogon gerardii Vitman) and
switchgrass (Panicum virgatum L.). Soil Science,
164:363-375

-Mattina, M.J.l., Lannucci-Berger, W., Musante, C., and
White, J.C., 2003. Concurrent plant uptake of heavy
metals and persistent organic pollutants from soil.
Environmental Pollution, 124: 375-378.

-Mughini, G., Alianiello, F., Benedetti, A., Mughini, L.,
Gras, M.A., and Salvati, L., 2013. Clona variation
in growth, arsenic and heavy metal uptakes of hybrid
Eucalyptus clones in a Mediterranean environment.
Agro forest System, 87: 755-766.

-Pulford, I1.D. and Watson, C. 2003. Phytoremediation
of heavy metal-contaminated land by trees- a
review. Environment International. 29: 529-540.

-Rad, M.H., Sardabi, H., Soltani, M., and Ghelmani,
S\V., 2010. Comparison of different eucalyptus
species and provenances in respect to their
vegetative growth, irrigated by wastewater of Yazd
City of Iran. Proceedings of Second Seminar on: the
Position of Water Reuse and Effluents on Water
Resources Management: Applications in Agriculture
and Landscape lIrrigation, 20 October, Mashhad,
Iran, Abstracts: 105-106.



