Iranian Journal of Pulses Research
Vol. 9, No. 2, 2018, p. 41-54
DOI: 10.22067/ijpr.v9i2.55252

ol Pl ol ‘Slbu:'b’j-;
FI-0F dxdo AYAY 030 dow (Yo, kol Al

(Phaseolus vulgaris L.) cualagh 58 cmfiw & jl (Kbl g3 cuilS’ s ilido Wl g3 il

Tooljllac Sgemo 9 590 (Gu g0 o ol dobld ) 2 ols L juses

Tl olBiG1S (65 ,glis 0uSliils (lils Dol g cusly 09,8 HLaiils -
Tl o1 (65,9l 0aSCiils (el yj w5 goziiils -

Tl oINS (65 yglis 0uslidle cely) (65D (sozminils -

VWAO/H Y/ il o g
VRO IV iy

LRV

) oslital b ylalS 55 o1 lime LalS 5 005 les] slacadlad 51 5 2l S I3l L lacSls _Sog)l

2 oSl i Gilise SLoS 3 Sl ey jsliiea ailge oolatdl 5 e o Sal, ClS jiy Glise LS S
pseools D) oS 3B ez 6l Al jsbay cialojl dhas o) (uzlas) o i Sl Saall
SIS 53 1,85 s b (Bolas SIS 4y b B 50 91 90 4 5 (e il 5 S5 i iy Sl
S sals) oS5 ez b S T oS5 Lol inles] Jsl 55555 030,85 Lol VAT Jlo o zamsly olKitils
P shee O Chile 5 sald) mhaw 9o L 5 5 Cdale Jold pgo y935 g (loms 0 |15 g Canvgea' sy CanmgaS
p5ratlS 15 ol e i3] s CagsaS sy 3 CamngeaS Sl 45 ol i gl wiogs (ST p,T5lS o
aday g oyl 50 USG5 (e (AL s Sl o)l S 5 CennginS 1500 (g9 5l uo)S Lagl aty ) 5 oLl o
@ CusgeaS g sl IS 0 )5 Il il )0 o chzrlog) ada) 5o (e SBLST (e (i izren 005 Lugd
Ol o5 cudlil 4y ax g5 b ggamme 10 .09 ails g o)l li 5l i Cilpedy aly ;) jo S o3l casll Al Cawd
O y50y8 5 cmmlin 009)] 3blie ;o S Cgz olS ol o Ll g ady ) Jawgs ol wdz 5 cuxlogh ails jo K

ool conlio 55 Vb olS Sz @ 8 9 (e 3l 0Bl g ) 295 I

Ji..: u‘).a...l ‘rnj.um)w u‘;w “SJYLJ OL; ‘W}QS e ULQJ}M: ‘)‘M O)‘ASI.} I‘SJ..AJS 6“0}‘9

e e e I AN
B R R I R
gt Hel i il cuilil g Las plee plail s
5 b e . (Baker & Brooks 1989)a s a_alys
& Ssl il o 4 05l 092y ()l Sl
gl an | gl ol oo a5 Wisd I3l 5l VL laclale
35S s JB 9 Jox g 600 (ko ($5,9liS (anb
g Olime o [+ 0= 1Y o S 5 )0 pgenls iy Olyee
Ye-he b So 0 Coaws lime 9 0V S 5 3o
2 B Ol 5 SES 059 5 9S50 05 e
Ol 523 (59 5 5kS )0 05 (e O V0 i a5
5 SaS 09 a5 ok 0 p S e Yo Ve oS 3 (po
RSt VP (s SLE e S (e
2 S Ol Geize Sl S 59 p S 5kS
Ol g Ve =Ver S 1 30 cawo Olie /) -0 o LS

A

doddo
039 4S5 Wi (5 obie (S Ol iy a5 Bl
Lagl Log—ame 0 5 FonSim ool yate I ol Jssse
(i D18 il g0 aSie a2l 0,5 FIO G iy
o2l Sloog )T L aad (oS 5 Joe SILS 5SS (e iile
IR ISR g O P SRR PRV (1. ) IR FERVE1 P%
ol Jold ouSis Sl iy (oo 0z 51 ) bap)T (gou ]
(VVIY J5SI50 039) s ((DAIFA (J9Sge ()35) JSo5
(YOO JsSge ()39) oo T+ 210 Jsge ()39) 0522
FNge 039) poeslS 5 VAR JoSse (139) p5,—
sl a8 el «liizne i l3F Lolol i () V/FY
Oliee a2 1y porioogll 5 o pms (o (LS g S (IS5 36

5 Sl )5 09,5 «55,9laS BaSasls gy o2l gl 1] ghmn odumny g3°
CYEPYTYFAT. (155,00 g i AFVVO-FYE  anaS o bls Lol
balouchi@yu.ac.ir



WAV Jlo (Y5, Al /o) 3 Slges GG 3 /..olas i i 1yl K 5 29l

Gl oS s 58 (595 9 e v p Ol SIS
ao oV dgaz> 1) Jobs LB paesls cwgroS 5,5 ol
co—w u_..u}.ﬂ.ostfa)s aS Cewl o0l U’“")‘)f et al, 2011)
Loy slada iy, g Lae lusls )0 G pw gezd lie Srals
(Carrasquero Duran et al., 2006) ss,5 o Lbpix
SFs yobda S 0 CangaaS co)g 9929 K0 &)l @
o] oa)f Sgdone |) &y JLM‘ 9 A_JA}
J@U)QMUMQ—IQLJ;M lc\.,n\.>95b
)54.9 S35l 5 Gl s 4zl yo g uL‘”L:.S &l ol
oolaz_wl Q)ﬁ)’é 9 oéjﬂ 6L®JL> L L,}.,Yl.:ol.f \.\.‘.3“)3 O g
O ol 5l Bas da 15 I b ailie sl p ole Sl
9 S G20 B e alSee SLeS 5 580 o)

g 9 Slgo

Cilises oK 3l 5l ) joline 4 S 0l
oS IS g ol S iy ilie S5 5
ok lp bl jobar gy0e 68, Suzlogd olS 5o
Sldgus g JSHJ Sy oy Dl paaedls Ol yid) i
b (Bolai D5 by 25k B 5o J)gSt &j90 45 (e
olBasls (65,5laS eaSiily S o VYAV o jo 1SS A
S sl 5 ol ol g 5556 205 12! gl
9 CwgeoS g5 camgaS (S wall) oS5 kr L S
o 39 L 31 o Sl Lol o33 195518 5 (g ST
clile wiog (S o TokS o 0,5 Lo B0 clile 5 uals)
los Josl 5l d T 0laS 5 5 Sl o e ol
0 g pSoal oyl S 5 T olfigles] 4o e I3
el 00 0391 V Jga 0 a5

5 03l 3t 8yl S5, oy 5 Sl
s 9 00,5 bgldee oy Jlaz S 4 S ] g
039 Sl ) (9 weyd ey Cumd b S I glaceS
Al bolie kS o S L s ek 4 (i b
oS Ol3l8 s al>,e 4o (Angelova et al., 2010)
by S e 56lS ppS e 80 chile LYL )3 00l 53
oS 5 JI GlS 5 L) sabiasss sl 4 aladl
s -Jadia & Fulekar, 2008) o aslol (o
s 00,5 5 35 STl p,T5hS im0 loanS
b oS 38 pascslenSs Jds a) obe Sy cddS |
285 e CuilS (S

Y

S s eSS ppSde Ve (e SB s Coe
Slls Loy a5 e (Kafi et al., 2009) aib o
P Vb sk o (S
i glen slaplaslan g Cdo ol aiy ) lawgs ol
5 o) galie Slodo 4y yorie 4 Wigd oo alilil g 4
S8 (pl S0 Byb 5l 500005 ol 0 Sles g 0l GialS
3505 oo S srlols 5 (05,50 lled fals el
(Yandi et al., 2007)

30 Jlad Sy sl oS d 0959 51 ey I3 8
s 33 Hl Sige & Jsbo izl 5 o3y ol
Sl s Joos Lol sla ) S gsle 5 (S plgre 4 el
99 285 5 xazs (Hall, 2002) 55 0 4185 ,kai o Ko
Sl o lle il 8 e LS ly 5 bl (s3]l
slacil (Vogel-Mikus et al., 2005) s a5
Ll e D58 Cos ot 3 (sope 485 (215
5 los S gl lals slacs o alex 5l .anS
(Islam o5 yls 5y s 4 Al (s I8 mazs o Llgs
Sloolaul ol Xsmgs 3! Jlw o> o et al., 2008)
b LS Sogll VU 6l 1, JT slboosgl b 5 bls
48,5 ol s GVl b (YLolS (5y5l08 ol &5 wilesls
Jb e S5 S oYLelS (Raskin et al., 1997) el
clio GaLS 5l a8 Conl ey Jarmme o g (S
(Lasat, oS e ool o0gll Conss Lo (20VL s
oS Gue gl olLS S bl sl S 5bas 2003)
Vb oogicens s adgi lS (VL Qi a8 Wl S YL
(Mahendran, 2014) 5.5 |3 laos olS ,o 516 Jlasl 4
oS (S5 TT 68 s bl oS 53l o0 5
S g a3, 18 olulid 9y50 JalS jgbas join
SOl &y 095 50 f5e sloan T b 3,50 )3 ()b e
(Khan, 2005) el susle BL axslo sl ofew ol
4 o @YLeleS by, o eolainl 5590 olS g9 5 Slaid 0
2 et s S 3 Gane g JT (2ol Slse 58
LS o Lyl aases RSV ST SERCN
(Kayser et al., 2000) s5,5 .o

e Slgo jloie 0e¥L Jdo a4 JT dlge CanvgaaS
O SHB L YL S5l Qi a5 (G Jols & y08
o 1 oo ¥T S¥sb le; o sl ol o6 5 4l Wgy
S5l 51 ool zabav Wi o CowgeeS S (5, Mg 055
aeo ymalS 1) La oyl Caew g 00,5 Bd> S 5l Jeloxe
e Slls CangeS 515 (Jadia & Fulekar, 2008)
srban a9

)‘ U’““_' aJ.._...JlJ asls 05.‘>5

5UA_>

Clecas a4 co o Cuvgs 9 5,0



WAV Jlo (Y5, Al /o) 3l Sbges GG 3 /.. olas i i 1yl K 5 29l

Sl L olyer aul al> o (b S Sjgo 4 b (LS
s> B laglals g Lol wi) oyg0 b .o ,S adlal o)Ll
Qo )30l e 50) (g)ld paiged 5wl plsl ol)y )b

23,5 bl ((2alS

i 365 o 5 IF Bl 5l LB a5 Cel S @y a3

ab ooy 13k 5 e leSy Y o psrisel
Jsbes) gl 355 510 5 GESa 55 S5k Voo Jobeo
O 52 4 bl O gl b ol e LS o 0 S5lSV 0
30 2,5k SVA Joleo) 0,5l 055 [0 0,50/0 5 ol ools

ale3T 230 I @loS i 9 S )3 (pufiaw I3l il ) Jgux
Table 1. The concentration of heavy metals in soil and organic compounds tested
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Table 2. Sources of variance, degrees of freedom and mean square of soil organic compounds and cadmium
nitrate effect on accumulation of cadmium in the root, shoot and seed of pinto bean
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« and ns: significant at the 5 and 1 percent probability level and non-significant respectively
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Table 3 .Sources of variance, degrees of freedom and mean square of slicing the effect of soil organic

compounds at different levels of cadmium nitrate for cadmium accumulation in root and shoot of pinto bean
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Table 4. The mean comparison of the soil organic compositions effect in different cadmium nitrate for cadmium
accumulation in root, shoot and seed of pinto bean
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Means followed by the same letters in each column and soil cadmium nitrate level are not significantly different by L.S.Means test

PSS ool e s o a5 ols lis a1 Siloo g lis
cdle Gl (S S 55 0,56k )0 peslS Ol s
039 P IS 50 05 (eI CewgraS 057 )0 pgracls” 5o
(oo S1) valss mhas 45 Cooid a5 0y 0 Ll S
ol o)lusls it 59 p,5 oS 40 0,5 LoV IO a8l
A )‘..L.._MJ o)‘sjl_‘> 9 u_uﬁ.uxs‘sa)j oﬁ)lf l; Lol colo
(f Js») Og2 )‘QG.;M O a3l ww@)s d).g)lf
39 poredlS 38 Cdm aS aes o plis La )58
Sebds bl 4y Cad CangaeS jgam 10 3,3 olS o lsll
oe—=en (Carbonell et al., 2011) 54 yiis 5 lo sne
j)_g)é ‘) Pwéu)_l.‘!uw d"‘—“’ﬁ.‘,"sgs—")ﬁ Q).g)l._f

¥

o slus Ll o pawosls 38 KLl

Hlhas ol (las Lacols (uilsylg 320 Jgoo gl
5 9o, o Jlasl mhaw 0 S JT ol 5 sleyles
doys S Jleio! mlaws jo o] LiiSad s pomadls Ol i
NI O)LA.AA>LM.’ B r:}«wéls )15 WLU‘ » 6)‘JG.AA usL‘u
2 I bS5 3l oy milly i @l (V Jgoz)
poeslS Ol B pas g bulyd jo Galise JT LS5
OS] Loyl oLl 1o paesls 38 cilil ol sl
Sl s oS el e s 5o Lol il sanliin o e
30 Gl e S S Sz 59 0,5 8kS [0 paresls
(Y Jouz) ol ssaliv wo o G Jleis| mlan



WAV Jlo (Y5, Al /o) 3l Sbges GG 3 /.. olas i i 1yl K 5 29l

A a8l 0 aald 4 G CangaeS b oddiy gl &)d
(Carbonell et al., 2011) 54 jlo sxo (5,L]

e 38 Sbll
adS yo adily g0l ls cain, <8l o oy lade
A A 095 s ek is as e bl sl yles
L Lgd 5o e 38 Gy (KLl Gliee e oS 0 o0

D1 Cd ol 5 S )0 s o5 S o8 4y lgS oo

a9 IS5 516 SR8
SOl 5 5168 ol s lools ol s 425 ol

3 Ada, o S5 clnlil e sl JSS Slxs g S
O 6,0 e 5 kel S glls sy SO il mlas
A ety 5o U5 caldl Gl p ol iiSen L

O Jgaz) cilas gl gire Sglis (6Ll

(Angelova et al., sls 58l salds 4 Cord e jams

30 pgwesls clale o5 oS aS ol lis wladss 2010)
Yozl g 5,18 (57t o) roasScy o il o5 S
SLS 5 pgmasls oYU glacdale s as el ol Lds &
JB poresls plod ol Sz 00iiS Lol Hlade (095l
(Chlopecka & Adriano, sg— aalgss 8L ¢ o iws

Laghw solos ;5 o,lusls Cdl o paresls clale 1997)
2 St [0 1) LacS 5o (T BIS Glies 51 52
g (S (9 p 55k

4ild 50 pomools 38 Sl
Shas ols slas Laeols il jlg 4y 5208 Jga gl
Lol GiSa s g poresls Sl oS T oleS
a8l o Ll a5l Logd asils (o paaesls 318 clilil ol
oS asils 10 paesls Jlade (Y Jgo) 0 Sl cime BN

IS 2o (g3 1 S IS5 Ol i 9 (I Sl 5 51 Oilrypo uRilno 5 05T 4 50 (Ol i @ilio —0 Joux
ezl 4ils g o )lus Ll aly ) 5o
Table 5. Sources of variance, degrees of freedom and mean square of soil organic compounds and nickel
nitrate effect on accumulation of nickel in the root, shoot and seed of pinto bean
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Error
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C.V (%)
Sosine pas g ao,0 ) 50 Jleisl mhaw jo o s o Sy NS g s e
=% ,% and ns: significant at the 5 and 1 percent probability level and non-significant respectively
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Table 6. The mean compares of soil organic compounds effect on nickel accumulation in
root of pinto bean
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Means followed by the same letters are not significantly different by LSD test at 5% probability level.
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Table 7. The mean compares of nickel nitrate effect on nickel accumulation in root of pinto bean
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Means followed by the same letters are not significantly different by LSD test at 5% probability level.
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Table 8. Sources of variance, degrees of freedom and mean square of slicing the effect of soil organic
compounds at different levels of nickel nitrate for nickel accumulation in shoot of pinto bean
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Table 9. The mean comparison of the soil organic compositions effect in different nickel nitrate for nickel
accumulation in shoot of pinto bean
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Means followed by the same letters in each soil nickel nitrate level are not significantly different by L.S.Means test.
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Table 10. Sources of variance, degrees of freedom and mean square of soil organic compounds
and copper sulfate effect on accumulation of copper in the root, shoot and seed of pinto bean
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Table 11. Sources of variance, degrees of freedom and mean square of slicing the effect of soil
organic compounds at different levels of copper sulfate for copper accumulation in root, shoot

and seed of pinto bean

o uwg.m a> 4o
(S s (339 59l 50 p,5 L) ol oy o 0 bl (o 410 o
Copper sulfate . Copper of root  Copper of shoot Copper of seed
(mg per kg of dry weight of soil)
0 3 256.54 " 9.19™ 1.43™
50 3 870.46 ™ 122" 0.17 s

OS] (ady ) S 59 5 5kS 10 s p,5 JuoF/AY)
aald o ;o Cho ol Jlade o ieS (ClIW (6l S
SiS 39 5 9k 50 o5 el ¥ (5eShs L (Jgeme S1)

QOY Jgaz) ab odwline ai,
(o S o8 e 50,5 Sl 5 Lo b CengraS' 09
JB e pled ol Szl 0 IS g CungeS 09
ol SLE 0 )5 ol imgh )0 09 wledu (SIS s
G0 Ada,y 0 e 38 e o i clalil 4 ol

Sosine pas g aoy3 ) 50 Jloisl mhaw jo o s s e NS g s
=% % and ns: significant at the 5 and 1 percent probability level and non-significant respectively

¥4

O99) o w0 a S ol lis b Sl ds o

s bagd ad) e 5B BT (e (i (e Sligns
20 o 235 (e VAITY S0l b Sl o)l S 0 )18
Olee am (i3l a8 cbls 3l ad) SCiS (39 0,5 kS
A Capnd Ay SES 39 p S 9k )0 o 0,5 Je VAVO
w0 Cas cpl lade Lol ols lis ((Jgere S13) calss
Mw‘fa)jjwwséf)ub(‘slw JL’>) QL
ol SLa 0, LS o ainy o 3l chale e o i
SS9 PSS 53 e )5 (e OVIO Sileo by jlo
CmwgaaS 0, LS d s G wd 4 S 0l oval e 4y,



WAV Jlo (Y5, Al /o) 3l Sbges GG 3 /.. olas i i 1yl K 5 29l

o Ll ‘05_..'::‘;0 ol_sf .‘a_~.:9.1 a0 )_13 ‘;A—AAJLAJ‘ 9 uu\_‘>
J=B e plod Conds Sz Hloges oIS 5 CawgiaS 059
ol_sf o)LM_‘;LL:J 9O e )lﬁ ud} 09 M‘}Du ‘_glf w)...wo
Oiali3l g lo e jebods aalld 4y ol CwgeS (o D)3
ool olaize e (Carbonell et al., 2011) cél
C"“‘“‘?‘&"’ng")ﬁ Pe— ‘Mﬁ...os Qo 0wy é).g)ls Adg0s
ALl 4 Cond gy S g aBle o |y e 38 Lds
5 S 3l it CwgreST )3 Rl (l g ols il
asllle ;o .(Angelova et al., 2010) o5 CwgunS )9
Cdds bl yizren el Caws 4 polie @l 55 o>
mp)owmu&owdw&@@\)um

Ol 09900t y0 wall 5l 18 4 laxdaw solad jo o lusls

035 PSS 5 S el 5l 5 5eS) Lacs s o o] B
Oy (S

aild 50 o 3 Sl

Hhas oy slas Laools il jlg 4y 5208 Jga gl
oo Sl gus o )0 7 Jloisl zhaw o S JTols s
i Jleil mhw o g lel Ll sl asls jo e 318 sl
s (Ve Jgaz) avgs o —ime B S| (6l a0
0990 g jo as ol las S JT bS5 S o sy
Jloix! o jo ails jo e 318 clilal Gl o Sladgus
i o Lal w0y )l e (5 kel BB 5l)ls woyo S
SUs St o 055k 3 o Sy 05 Liab
awlie (VY Jguz) sl (g)lo o—ine & Lol S
(oo SOladgms (5900) yoo v jo a5 ol lis by Sl
Qald 4y Coms ails Sz 59 )5 9lS 50 0,5 o) 5o
Cho ol Jlade (pyieS oren ol Lis ((Jgene S1)
59k 50 oS oV el b Jlaes oIS 5,157 5o
& Lol M3 080 vals mhaw L g 09 ails i ()59
Ol Lo Ty a0 T oaal i &yd ails jo e
L T slss glmnShaS 2als3l Js 4 Yoo alis
Lﬁul A_soLS (;wfwo Muw)éjj)& ).,al...c
aslllae o a5 ool (Yaghtin et al., 2010) wib
Syl Slatran aals xlaw b Lol

039 £ S 50 oo DMy 05 (e B0 5 Jho loghan
w8 Bl e gl o)lge il S S
STy 50 e 18 Jds remay sl (28 sl Sl 51 g
Basso et al., ) ssi so atilil o J S aiile (s gk Slge b
CwganS 3 LS b pate opl Gi> ol pien (2002
sl 5l i 99 (nl )0 Q3 5 39 CawgeeS 209 5l i
St Sl elmgeeS (coys LIS lajless )0 (izren g
Ly el odalie ©)3 10 (e 0d2 2 CewgeeS (0059
Sl el (e ol 9o )30 4 CewseeS (509 Sl
Gialsdl s 4 Yl ales ol (Yaghtin et al., 2010)
ohalS Am )0 5 9, Se polie b (JI olge (55lupuSlieS
o)l pliie (uiomed bl o oyl 4 olS o yiwo
CgreS ()9 § S (SwgreS Wo)d iy 3 )l Wdges
2ol dy Cod (oo olS ady) jo 1) e 58 DO

(Angelova et al., 2010) sls 33!

csﬂ SlaS 5 s ols lis eols il lg 4y 5208 ol

o,y SO Jlais ! mhaw o Solel S 5l o lusls jo e
ol 5 5l eoon @b (0 Jsaz) 051 )l sne
o 95 pa 3 o)l 5 e 3 bl e 5 S
S S5 0 kS 5 e S 7 s 5 o
Sy o gae kel AW glls suo o G Jlaisl mhans o
o s o 4 ols Lt laeySolee duglin (V) Jguz)
Lol o)Lzl ;o o 18 cBlal Gliae (e Sy (5500)
Ol a4 o]l (Jgome S13) valls e 4o
o sl (St 39 5ol 1o s o5 LLaTIAD 5 VIVY
L_:)‘J.u_m o)|sSL> Q)J)U Le Jos.:)./a -5 U“‘ )‘J.M uJ)AAS
Bl S5 3y S 53 e S e VD (S
) Cslas L;)“)u;;"“’ A WMGA)S »)).g)ls L: as OS¢y
S vald 4 Cand Hlaw 0 )l S15 0,15 ;0 Lo o Ll
IS 3 e 05 VYD ol s sl (Jyan
3 sl e cpizen 0l lid o Ll Sis 5
LS L o o, SLs 0,5 jo Log) o )bzl jo e
T LS 5 sl oF S o e cile a5 _alSin

Sz logd aild g oyl Ll sy o (Kbl gl w0 Ol lizro ol jo S ‘_sJT OlaS i §1 Sl dglio VY oo
Table 12. The mean comparison of the soil organic compositions effect in different copper sulfate for copper
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accumulation in root, shoot and seed of pinto bean
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Means followed by the same letters in each column and soil copper sulfate level are not significantly different by L.S.Means test
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Introduction
Contamination of soils with heavy metals is often resulted from human activities and

phytoremediation is an effective and economic strategy to remove toxic metals from soils. Heavy metals
are significant environmental pollutants, and their toxicity is a problem of increasing significance for
ecological, evolutionary, nutritional and environmental reasons. The term ‘‘heavy metals’’ refers to any
metallic element that has a relatively high density greater than 4 g/cm?, or 5 times or more, greater than
water and is toxic or poisonous even at low concentration. However, chemical properties of the heavy
metals are the most influencing factors compared to their density. Heavy metals include lead (Pb),
cadmium (Cd), nickel (Ni), cobalt (Co), iron (Fe), zinc (Zn), chromium (Cr), iron (Fe), arsenic (As), silver
(Ag) and the platinum group elements. Plants experience oxidative stress upon exposure to heavy metals
that leads to cellular damage. In addition, plants accumulate metal ions that disturb cellular ionic
homeostasis. To minimize the detrimental effects of heavy metal exposure and their accumulation, plants
have evolved detoxification mechanisms. Such mechanisms are mainly based on chelation and subcellular
compartmentalization. Chelation of heavy metals is a ubiquitous detoxification strategy described in wide
variety of plants. The aim of this study was to investigate the effect of different compounds to reduce the
toxicity and accumulation of heavy metals in the planting bed is pinto beans.

Materials & Methods
In order to evaluate the effects of different growing substrates on reducing toxicity and

phytoremediation bean (cv. Sadri) under heavy metals, a greenhouse experiment was conducted as a
factorial for four heavy metals (Cd(NOs3)2, Pb(NQO3)2, Ni(NO3). and CuSO.) seperately, based on CRD
design with three replications in Yasouj University, 2013. The first factor included of four levels of
different growing substrates (control, compost, vermicompost and Populus sawdust) and the second factor
included of two levels of heavy metals (heavy metals with 50 mg kg soil concentration and control).

Results & Discussion
Analysis of variance showed that the effect of organic compounds and cadmium nitrate in the soil

and their interactions on amounts of cadmium accumulation in roots, shoot and grain was statistically
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significant. Compost and vermicompost significantly increased cadmium. Vermicompost can be used to
remove metals from contaminated soils used because it is linked with metals and increases nutrient uptake
by providing. A cadmium concentration in shoot tissue was more than adequate at all levels of the leveas
(0.2-0.05 mg/kg dry weight). Lead levels in the tissues of roots, shoots and seeds in all treatments were
the detection limit. It seems that due to the low accumulation of lead in beans can be attributed to the low
mobility of lead in soil and plant. Means comparison showed the highest accumulation of nickel in the
root of the control (normal soil) with an average of 14.45 mg/kg dry weight of roots and the lowest value
of this attribute in use of poplar sawdust with an average of 11.42 mg/kg root dry weight that using
compost and vermicompost was not significantly different. Analysis of variance showed that the effect of
organic compounds in soil, copper sulfate and their interactions on the amount of copper metal roots was
significant. When the low copper concentration in soil, compost and vermicompost with the stabilization
of copper available and disabling decrease copper absorption and accumulation by the plants, but the high
concentration of copper in the soil, add compost, vermicompost and poplar sawdust will not be enough to
stabilize all accessible copper. In this study, the use of poplar sawdust to accumulate the highest amount
of copper in copper sulphate roots in levels zero and 50 mg per kg dry weight soil.

Conclusion
The results showed that the use of compost and vermicompost increased amounts of cadmium

accumulation in shoot and root. On the other side, compost and Populus sawdust decreases the amount of
nickel in the bean shoot and root. Also, the highest accumulation of copper in roots of beans was achived
by application of the Populus sawdust and compost. Accumulation of heavy metals in roots far more than
shoots and seeds. In general, the results of this study showed that due to low accumulation of heavy
metals in the seed of bean and high absorption by the root and shoot, this plant is suitable for cultivation
in contaminated areas and if possible leaving the roots and shoots is also appropriate for the purification.

Keywords: Cadmium Nitrate, Compost, Copper Sulphate, Nickel Nitrate, Phytoremediation, Populus
sawdust
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