Olas 9 5 ,Sdoe p JSW5 9 paaesls S OIS 51

o Sls aloe
BRSSPI ¥ > Lf-’-’Jb olS GC-'))
Vot e Al
AT-AY Slois

o2 S 85 Ol e

3088 aaSLils Ayl pwlid IS anst gl Sl SsleS s aisls skl

55 ed Al 35S e Al

ol 85T oSl LoDl sl oKzl

Ol 635 45 Ol 35

DEEPYCN I P Sy s Slis
saharkarimil6@gmail.com mehrabyadegari@gmail.com

(Ol J 5en)

S I3 3l e T SaS Lt Mol 5 el SRVL g ST VL oS 2auSy
il dwlis b S Sl s Si 4 VU e e 0Ll Lzl s 4o

P & e D e skt il e R DL S LS S Ol

WAY s b sl emlesl @ pals elS el Slio plu s Shes Ay o gedlS 5 IS
WY/ YW il s b SF T ) USS il sl oo s b o sSU e & sl QLIS £ b
SYLVINA o dy b (S5S e Sike v 5T 0 00) ppedlS Cilisia sl 5 (0 S5kS 2 p S e VY
oDl 5T oKl Sl (gae 550 3 SIS ) g 0 1YY Jlu Ol 5 L o

S Sl L e S S S s S St

Jbe spp © FU) et 3 JalS el jles a4 S ol e sk 4 edd )l Dlis
Portulaca oleraceé © 5 dals LS 4 by s ojlias doys wlS cadn; 5 olestls SEs 5 5 O3y s
(l:\ldl 2 Vo) USG5 (Sl sha VL L les o OLaLS b e Ol S0l

Sl @ T el e Sl s (eSS e S ke ) el 5 (5SS e

Sl s op IS5 51 S Sloe e a8 e B raees 25 (pSAS e S ke

AY



N

s Shes g S5 5 pamaslS R DI Sl S 5 55800

Q:.<‘w~ RSE C«s.>r.7 Ol 50 JJJT}:
S ol ol Cilises gla s s

o bl ol by 9 slse
S mb aly SIS o
5L oSt O 4 ol
Ll 5o 50 5 OIS 4w s le
sialosl la, Sl s |l as 5
Cob 0 paesls S S s
eSS b3 e Ske Y s T 0
2 U o b i Sl
2 Sk W 5P T s
Ly Six S ijx”s
Vs s 4 S Slasiis
ol Sl el e 0331
o4l Gl S a0l
W s edd 83 slie (St 03 S
S b e Ol S
S Sl s el Ol
A S ol 5y Jlee )50
OF & by oS 5l plas
dlesl oL o &5 4 Gles
Slsles 4 o 03533 Ol 2
Bl el ol pon & ok
oalie Sl eslizal b oo 25
s e ol 8 s
S gls S s e sk
Dlad 4 O, 585 S5 5 L
YO/ V) S L YLl
goole Olpe @ il Gl
ok s Sk 515 M s

JJ"‘“Q\J"‘LS\JBJ‘}‘J.‘)‘LS)L.‘““C"‘“’“"}JS("MJ'QJ‘:"’&.‘J&&VJ%
Z . YYX0 . . Funl - v .
‘J:i;..»ol)bm[ | s o 5 20w ( Sall (e O
‘;.j): sby el s 4 cl e Dl s 5l o s Coonl r}:,a.sls

omen UL sl 0L 5 Sl DS 5l St e
0 2l jole 35S

. . . . q . _ v _
5 o pht ol 5 055 als B s o 6,8 e M stas

0T gl bt ows o I S et s I sy 0
]

[raf:] ol Jsl 5 cdor Al b s It sl sl

B3 BIBTI ) sas Glosgs 5 WS, 0az 55 Mg s, s
Dl Sl s oS Sl S Ks K Ole 4SS5 st TS
M el e OIS Gl YU lacile 55y 5yl S i1 OWLS s
s o TS el 1) s e BT OS5 0F sl slackils
53 055,50 bl s Lt 4[W];§;Jl§ oS 55 Sialsr G alS 4
Lo 5 Ko a8 oS 5o 05 el 1 I L a8,
3o Mg e 55 5 e 5 TS elS e s Sl
S eslizad K Sl abex 5l ea gl slge 5l zalS 5 ol icden la iy,
3l a8 el a S e alS we D) sl olals
Sladand 5l L e oS pl Gladile S e Al gl 5 )5 sbSE
VPR W JEURT: [ IARCP CRAN PR g HiI T RNyes
oz Sl Sdmesl g pmaliss il Vo s T lacmli s o se (55
Gl SIS (Sl (Sl d8le T ladad (al 5 auly coedS
31 O Ua o DO 8 a5 ) e 58 A5 IST 5 i) 5T
5 IS s ol p el S 858 S a5l Jole 5 2
il s kS 0s s DT s e S il G s
D0t i Ol 55 S laias 0 e S5l il

35 O3 gl dex 5l oS (G355 Slie JLsl asn ool

BIRERTY

! hyperaccumulator

2 Omega-3fatty acids
3 alpha-tocopherol

* beta-carotene

® alpha-linolenic acid
® adrenaline

" dopamine

8 quercetin

® kaempferol

AY



(\Y"ﬂ\" Jl@j) /\“—*Y QW c\ GJL«‘:’ ‘\' JJ.>. 5)‘-\.}_‘.; 65)}“ 0.3_‘93 uf:dh 419'\'.0

N

a9 ol S5 5 055
Jlae Sl JL fﬁ”lsﬁ U
5 7 035 35 10 Izt o s
spme a5 alse pluil S
s S 53 (6 Jpdn) sy
Slagtues S wa ppedls 5 IS
goars bl sy 4 sl
35 s sle Y s Y sl K
sl I 5 plsn el S U
ey O3 s S s slef s 0
s il Sl 1 K2
S 5 S i A A
@ byl s gl el
S 035 ApS 5 ks OlS
by g amais; s lss el
SN L Dl cou OlS «
5 IS S5 S Tk

35 p S 380 Sl g p geedlS

d“t':f seslas Loy
sbols e Gobae ol
5 JSO A e el Jlas
hos S5 10 maw 3 e geslS
X Jsdr) 5y s gme ojlas
o by olas Aoy 5t
Aoy pieS s als oS
oole o 5 Ve bl ) eolae
by i e (a8 s
oA L by ces OWLS
W) JSS S5 S e
¥1) psedls 5 (oSS 2o S e
wars LS (pS5S » e S e
slsn pll S 5 5 055 el

AO

Slr o SAS O GLOAS Sl i8S s Olsie 4 (S DI L as 5
OIS o LS 5 5 s S oS G OllS s s el el ol
25 OIS 28G5 5l S Sl 5 5 5l 6 S sk g 5 bl 2885
silsn el il Slhas (AUl gars bl esls I3 SIS 5 Ols s
Gbs 3 5 05l J5ls (1S slacSL s 3 el e 235 50
rl.)..’sl S i Sl 5o S Cele VY Sl 4 s (G453 VO
ol 5l olS eslas dos i PTG 6 Sl LT s s s
Sype AS Sl sesle Df Voo bl S oKaus by S
Cld s 5 St s K Sl slie 3l Ol oSaus b 3l cs 8
Gl s 5w 3550 0l Jlesl slajles 6 5 A8 (5 Seslul alS
SAS Sy 0T 51 5w 5 Sl alS Six g Mes g s
Sl sslind aLS e s g sla i 53 3 pm oS 5 S
s A los 5 (SOl o) S o3 el VY e bl gl gl ()
S Lol b ez 5 ) WO OAS 5 5l g 5 A8 0303 13 g
a3 80 Sl s e S el I e B ol Sl 0 eslind
3 p5eo3S Ol ool s 0 s 035 Ol Sl S J>= g
s Sl ) Sl s ] il b LS il S
olss pSeslas 3l (S s K Sl Ol LB clle g Seslul g
5 A5 esliial el JSB1 85 5 SIS ol an 4y el Szl by el (55
S DA e s A S VY s s S las sl &l
(Shimadzu AA 6300, Japan) * ol codr ol all o b A
SSASVEr. 9 (s, slasl3il o bt Laasls Julowd 5 a5 s (oS50

w23 8 el Excel 2010

Jﬁ)\bdwdﬁtuﬁjlﬂ/.\ JW‘&)Q@T&@',}\}(,MJS)J;Y}‘
Sl SV JSKE) A ey ks Sl sl Jlesl lajles (Y Jsas)

2o i 4 Fslie Glagdues S pn psedlS 5 IS5 s e

L atomic absorption spectrophotometer

2 Diethylene Triamine Pentaac etic Acid (DTPA)
3 triethhanol amine

4 atomic absorption spectrophotometer



N

s Shes g S5 5 pamaslS R DI Sl S 5 55800

shses Aiy S O gamm
oS 1S el D - as
bow 5 Sty O chle L
SRIB Ll s bl
O andlil Ol euenlS 2 als
W3 S s e
S e OF e 1 i s
wilil e i ool IS5
W) e il R 3 el
b mE L s sy e
(el - als ol peen O Sy,
USG5 weedlS (IS (5 a8 domis
5 Sidsos p Sobme A
sl el 5wl S m
chle Bl Loy el &
b Slio ol eSS
dals 4 Cos b b
3 P 0o Ao A3l Jlals
dals OblS s ol f\J.J\ S
OLLS & by OF somb s
g L ks e
5l s IS S Sl
2 e St B els ke Jles
S olS 5 S5 s s (r;-fjjzs
5 Sl eSS 50S
OlalS b la e L3 el
Sdis &S J= s 5wl S
Ols o lesls s esls

S5 S o

(O JK8) a0 s 4 ol Gled o OLLS gy

S 5ol ol s ISl

i 5 DLS (o )lnls 3 IS5 ke (5, 10 i 53 ppuaslS 5 IS5
oo peslS 5 S s S e (6 dsd) 3 e Sk s IS
Jlsl Glajles ke iy 4z 3 3,850 ol & Jslite slagdues S
A s ke Sloias 55 A 5V sl IS s el

S5 olS ol 5o pgmealS Hlkle

5 0bLS Gosleatls 55 ppadlS ke o5 10 mhaw 3 ppedls 5 S5
ool Gy S g 5 SOl e (7 Jsds) sy e S
O 59 e JS8) el 5 g5 a4y dloe slaggduanas

B N e O T
B2 als ol gl el 5 ety (S50 5 (S5 Sleo part
Pl iz U5 e 5 2ler plll 5055 OLlS Ll el gl ) ol
e pgeedls 5 IS0 clale Sl L 5 sdls oglas Ao s 5 L s alse
533l Jals wals jled 4 Cend ol pme b 4 SUIG S Dlio el
Goslas doys olS olps pll Sax 5 5 055 Sliv s b STl (ghuans
by o ot Olen ol 5 Aals QLS w6 by o Ols 05 e« AS
s s el 5 USS S5 (Sl ol VL L Sl o OlaLS
b ad o Jam dom 6 oy o ol 30 (p S 5hS 2 p S koo ¥0) p5endlS 5 e
J:J"\j-;lp.,\.;,\.:”,\;)Lfﬁu;ﬁjjt?:%;m;\wslﬂupbw
3 Sl e sn 53w Ol Sl alS oS plil 5 ady; Jsb (S5 Bl
3 2b ety b ol Raasn Mt s ol dl ol & 59
PP RE T WA PR W P N PR T JIE
5 adyy SES 5 03 e alde Jloms 3 sl il sl M st s
e el s w EB LS il ol g J1alS OLLS s i
S e enslS Cian 31 36 s, el Pl s G
Tl 558 sl 5 S o sl als iy g
S s e, S 035 5 LS s Bl iy, 5 0js s sel SO
S PTTS p e AS e pis S e IS b 5 0LLS e
S b S e Sl 5 ol il Olpe ) Ay SRS e

NS



(\\""\Y’ Jlﬁ) /\“—*Y QW c\ GJL«‘:’ ‘\' JJ.>. 5)‘-\.}_‘.; 65)}“ 0.3_‘93 uf:dh 419'\'.4

N

sl Jowe S glond 5 (Kb Sluasde — Vg
Table 1- Physical and chemical properties of soil in experiment field

EC total O.C. K P Zn Mn Fe Cu Cd Ar Pb Ni
T sty N@) o) P (mgkg™)
Loam 8.19 0.12 0.3 716 795 501 1.02 1248 809 138 086 111 118 4.58
o U sl gl Sdls 55 paeslS 5 S5 i lalas Lo 45 4 g gl lay e R W S PRPS
Table 2- Mean of squares of purslane plants height in different harvesting times affected by Ni and Ca

Soqrc_e of df mean of square of plant height in different harvest times

variation harvest1 harvest2 harvest3  harvst4  harvest5 harvest6 harvest7 harvest8 harvest9

Replication 2 0.04 1.93 1.96 1.65 2.1 5.7 3.64 0.86 3.5

Nickel (Ni) 3 0.08™ 2.74" 8.2" 75" 444" 52.6 36.8" 59.1" 457"

Cadmium (Ca) 3 1.01" 130" 202.7° 4026  1050.2°  1479.87 1860.1"  20582° 21475

Ca x Ni 9 0.26” 12.3" 247" 38.3 541" 97.4” 139.17 17117 22377

Error 30 0.005 0.74 1.2 1.2 1.15 1.65 1.49 1.15 1.1

C. V. (%) 8.1 9.6 8.8 5.93 4.1 4 34 2.8 2.8

f,,uts,‘}s_;_a;.su sl g_.k.l.e,:b Cow w5 gyl s, Olhe Olay 6 ;,,(Il,.«—t‘ Jod>
Table 3- Mean of squares of measured characters in purslane plants affected by Ni and Ca different concentrations
mean of square

Source of df “shootfresh  shootdry  rootdry  root fresh extracto  Nickel nickelin  cadmium  cadmiu
variation weight weight weight weight ° inplant soil inplant  min soil
Replication 2 94.3 1.3 31 53 2.2 1.2 1.2 0.06 0.14
Nickel(N) 3 96396247  2056.3" 205" 18757 757 615.1°  2715.1" 13.8" 62.4"
Cadmium(C) 3 33284682  9954.8° 14557 1412™ 86.7" 30.8™ 1517 133817  640.7
CxN 9 13370001  2972.2" 17.4" 177.7 141" 20.7" 10.9° 6.2" 26.3"
Error 30 34.6 0.08 0.06 0.09 0.065 0.8 0.56 0.11 0.15
C.V. (%) 1 0.74 24 1 2.9 5.9 5.3 3.5 6.6

AY

s gme 2 NS 570 Y ezl o 55 51> e - sk S5 NS 5%
*** and ns: significant at 1% and 5% levels of probability and ns Non significant, respectively
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Fig. 2- Purslane plant height affected by several heavy metals concentration in
final harvesting
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Fig. 4- Shoot fresh weight of purslane plants affected by several heavy metals
concentrations
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Fig. 1- Extract percentage of purslane plants affected by several heavy metals
concentrations
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Fig. 3- Shoot dry weight of purslane plants affected by several heavy metals
concentrations.
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Fig. 6- Root dry weight of purslane plants affected by several heavy metals
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Fig. 8- Nickel values in soil in purslane plants affected by several heavy metals
concentrations
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Fig. 5- Root fresh weight of purslane plants affected by several heavy metals
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ABSTRACT In order to soil remediation from pollution by heavy metals, a new technical has
been recently proposed called phytoremediation. Purslane is also highly tolerant against lack of
water and salinity and can be regarded as a hyper accumulator of heavy metals. To study the
effect of the nickel and cadmium on growth, yield and other characters of Portulaca oleracea L.
a pot experiment was carried out in a completely randomized factorial design with three
replications in the field of Azad University of Shahrekord, Iran, in the spring and summer of
2012. Treatments of this experiment included different levels of nickel (0, 20, 60, 120 mg/kg)
and different levels of cadmium (0, 5, 20, 40 mg/kg). The results of this research showed that
different levels of nickel and cadmium have a significant effect on the morphological and
physiological characters of Portulaca oleracea L. and along with increasing the concentration of
the heavy metals, these characters significantly decreased in comparison with the control plants.
In classifying the averages of height, shoot and root dry matter and

percentage of the extract, the highest amount belonged to the control ~ eywords:

. o heavy metal
plants and the lowest amount to the plants under combined treatment . portulaca oleracea
of nickel (120 mg/kg) and cadmium (40 mg/kg) and the single o Ni
treatment of cadmium (40 mg/kg). Furthermore, the toxic properties © ¢4

o Soil Toxicity

of cadmium are more than nickel decreased most of measured
characters.
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