[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

Vo Olws) / (i 5 olowty o)led / @235k Jl / S 5 O p ke mab b 5 (55,5188 055 5 p ke alows

oS Ay p S sla s 4 53 p OIKLr 2, b S Siak daly

‘;’Jjaol,:‘\mjary:ls‘gyﬂgkj

Y o.. . . V. *\ . Yo
S plsy b ¢ She Jgu) e e o g3, ca DLk deow

\
oD et

OV 2oy o6 ¢ WYARANT sl )

oS>

i (PGPR) LS 435 syl 351 slags 2S5 (AM),Y g5l (slaady, T8 o S LNl p ) 5 OBLE ads; (sl e o
SLAOLSe 55 oLS Uiy 0 5 oo 3 aduy 21,8 53 wlal L3 B g jen opl ool OLLE 4y Sl 51 Al S 5 il
Sy oy S b S iabe ST e ool 5 Ban Lls i slajhs 4 o3 T SO A5l 0k o A0 Ty
oL uys (Pennisetum glaucum) &3, SalS alws say 36 Cdo 5 oS Wi, (S s o3 5 e bl ps) oK S &
O SLE) dd espdl o pw b geslS i glaclle b S 4508 K L35 (Medicago sativa) 29 x5 9 (Triticum repens)
OLoss 550 9 @ O3bons Ol aomin Gl s S 5l s Ml Gl g Gt g )15 (Siabe 4l 4 ¢l e
Ll 53 5 OIS 55 iy i 5 ol (05,0 OWLS b o33l ) S b 4 S5 G5 o b5 (Y S (6515 54 gl
s g mS o3l SLs g ol s pardlS 5 o B gl s SiS ele 5 SIS A, Jaad DL s s oS PHEATS
Lyl s 55 wlis (sbasless 51 Rl 9 S S3abe pas Ll 5o LS j5 Oy cdile 5 OLLE o 5 Sas 45 5l 0L baadl
5 el 25l YL oSy g e (0 S Giale Tl pd 53 DS 55 sl Sl Wl cpl b s S ale

Wedls 0 dd gy p OLE Ol j3 1) O

c_,:.nls D gh@)@)\s ‘65"‘"@‘. A\.;g (PGPR) s\.; ..\.i':J a..\;ﬁbé‘ ‘_5\.&6}75\.3 6.\.:15 6\.&03“9

4:.»))‘ AK...._"J ;6))}“ a.).)/\..i.'ulé S rjl; .x.;)lmu)ls 3 J\)Ll:li.w‘ ‘J.,.:)\J,JLV,)[S L}JLN 6)>=,.14\) v.:JJ.T “ A
4.:&)). b&:«;‘\) ‘L;)'))L:lf oAl nu.<.\.~flal.5/ ‘)L:Jl:wu‘ Y
h.khodaverdiloo@urmia.ac.ir : S5 2SI Gy (DS J ghane -

YAV


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

WA Olins / p2in g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 pole dome

OS5y wlw 31 5 A (mycorrhizal fungi: AMF
r g 3550 OIS alyy b STy ol B 0 53 F5e S
5SS OlalS iy, LAMF i jes (V) Wlans S )3
Sl oS (6oslid 3 S5 stz g gla s pen
3 o Laaiey ;2 ) S Lol 1l e Sb slasa VT
gt |y Ol oS (Gladyy Sloed 5 s jen Gl 3 2
d;;_’:ll_“>r_y$:_;:u\_;;\,;& Las o i A4S 9 AS
OF) xal acils lals vy SLs Sl o Kew gl
Lyl s 534S does SUs glag SU 5l sy S PGPR
Al e S a3l 4 LS 034 03 ) aher I Cilzss
b OLLS ) 35 5 Rl wle 0SUS SlaSal, b
S5 s s ol =gt WSS ctle LUl (0)
sLaslSaly ades 5l Lag SULs ol 3 5lesls ACC o 31
) il K gl s Ll s olS sy 553l
(EE U U PR I VU VNP S [ R W N
G ot P S slal 4 by slaos S
4)..._.»}4_3 CJ‘J_b uﬁ' g_)J._>-} aL:§ -)\-\jl) S BE v.:.a:lf;
(Triticum repens) oLS L. ((Pennisetum glaucum)y s, olals

.55 (Medicago sativa) _i>y ey

L ey 930 s

o3l 5 4 S 03 S aa T 5 SB Gk sl

L s ol mraipad (58 O3 Ol 51 S i gad S
Qgﬂjmﬁauolﬂgdu&_&wtﬁﬂ;u_ﬁb;}pl
Ao Foo ( 1Do o 5 aslS Voo Fo Yo O o slackls
St e s o3l O 0 S4kS 3 0 S L V000
355 comlie pslie 035380 L St 05 S ex T aul 55 Sl
5 0lalS w38 5 3 e Il slasS s s sl o
3o Ve asd D 4 S O (Sl slaaa
ol e ol 3l 818 O St 5 5 les o
Sl aiog b Sb glad s alie ) SIS

Lol o s slacs S hls 1l 4 sl So4)1

FPRVY
5 S 0L o Lk S A0ls e Sl S )i
slass (YD) 2 105 sl = 0Ll 5 OLalS s
lassS dile ol 5l easlS 5 o alos 51 S
5 S Glacby (LS a5 )8 wlind plad
(Y0) Al e ol (35S Glappas o (S MSL
Lol SUT 03 Lls a5 s Jdoa S a3l
23 Al e 5 0S sbable 5 ol » K
o glasl (F) sl axdls i G e S5l
i saromn 53 5 0 i gy S 35558 5l g bosas
= S 3l st glaanl ol pl 55 e 4l
ST 00) 355 0 s Skl 3 pls 5 0Ll el
OLalS 5 SIS ials 4 e Ll g e i slasls L St
ool 5 o () 550 (65,5l S SV pa o iS
L;lj_zv_idug_l'zkb);jb)l.ﬁ Sl ey 3,558
oty am s b ole bl (a5 sl OLIL:
ol S 5 0l aalil Ol il 5 OLS O 5y ¢ lde
(78) W5 Ol o sbres] o

a3 sk 035 0T GLasSl 51 K S 03535
WSS slagsls sbul gl o 256 (pl plo ol
sl 3 plril 03 50 (glaas 035 0 sl Ol 5 e
sl 3l S (Phytoremediation) (g 3lu—g oLS
LS e jea L 0lalS LUl 5 Ol 53 &S s g
S glaed VT alsl 5 Jlisl wolds s s S
ot Sl oS 3 b s e 6 Se g
o5 b OLalS 5 L S ol3l Ol sla 20
L g OIS 525 5 OLalS Ol gla STy (Y Y)s 55
Glass s olS (65l 2 5 035y M5 LS o s
S s el ls S Olo L3 das (Rl 331 1 S
s s sl S L OlalS 4ty gla 2STy s oS
plant growth promoting ) oL 4%, sl 31 slag SUL

arbuscular ) ,Y Sy )1 iy Tl (rhizobacteria: PGPR

YAA


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

3ol A, Rl 4 b gl S b SB il ST

ST mme el 55 O OB S i 55 5 658 ol
Glomus i 53 5l @58 Ve as) oa (555 035 bl (Fe
Acaulospora 3 (Glomerales «_.|, (Glomeraceae o>l 5l-)
| (Diversisporales ai__..|, Acaulosporaceae o>l L)
2w S sy 53 VSl 5 S slag B
sS4 eds glubs 8 e 3l S Slulis Ol adke

G. fasciculatum slaasS foli 5 Glomus .=

. G. geosporum .G. caledonium G. intraradices .G. mosseae
G. ambisporum G. etunicatum .G. versiforme .G. constrictum

Acaulospora mellea |Ls Acaulospora . 3l 45 S 5
f‘)bﬁ U’J-J:':'-f ol h}.:l_«.dl.«.& 6l_ﬁ4aj§ dl_:a )‘ Ja.)y
Ladaslis sliss o 2aS 5 G, fasciculatum &8 55 baalu-

A& o> Acaulospora mellea « 53 s

53 oS ady el slas S holed g 5l
YSL-

o3l King B oiS Lass L ol ga 33 s 03 ST (51
EPYSTE NG g I VNP LEN

K,HPO,, anhydrous « ,S Yo 052y 5555 0 S Yo By
35 2 ke A0 U dS 5 05 1/0 MgSOLTH,O (5 1/0
S8 ol a5 YO gles 55 V/Y #0/Y pH Ll &

aS b eslinal oy i S Lo glialy O3 S
s oS 5 Jals

olbas ST (SIS 5308 0 87 g p S YO LT
5> Mn80,.4H;0 5 ¢, 3 V/0 Beef o las 50, 3F o
.;ljf&“ib a5 Y0 gles j3V £0/Y pH _b_:‘f&

oy ChS la e 93 5l s logn al 05 ST (6l
a5 DS 5 Jald S A5 6 Se

«¢~5 ¥ Sodium propionate «p ;S0 Js S (310 iyl
AR | ‘p_f /0 K,HPO, ‘pf Y Sodium caseinate
35 05 e ) FeSOLTHO 5 ¢ 8 +/) MgSO,TH,0 < S
513 5l er 53 YO (sles 3 A/Y £0/Y PH Ll 5

VA4

Sl O gl azmi g Lol R3S (6 iy o S Sl S
S da3lys ailo b Sbe (slad sad Ol (555 5
SLla 15 Ko Ol 5l S Lol 5ot (55505,
sla sty 53 s iy DIy AMF 5 PGPR (s dm 55
slaas S 5ol ((18) Wyls Sl w S L OLLS ady,

Glag b GLa S ol 5 gl Boled 5 5l

VS s p8e
B0 i y0i i AMF (6 5l Copmar 315 e (6
Sl 5 Ll Y S glsaisad 31 oS s 5l e S
a3 S Se e L oS lagold sl sl
355 5w I sdoe 53 S5 5l 5 S a5 plnnd sl
e ol Sl (i 5l e U3 ,S (V) 50F)
At Polend 0 Sy S ol 25 03 85 5w A
53 A el 318 VW 5 S Sl B sl T3
o gla gl 31Dl a5 gl 20 Y S 5p S 00 1»
e VY ez bl sl gladisad ¥ S 5l ead
Melzer's ) ;e K5 G me 5 (PVLG) J ,dS 58V Lo
SIAMF a0 8 slalis sl (VW) L esls 5l 3 (reagent
SO =Y el 3l =Y) (55 e ciliies sla S
oslss slaay Culbhs joslas =¥ el IS K8 Y 50l
i S0 el s W (S8 Y (g
BB sbaY 0355 L 055 =% OF 311 5 5 ensl 0 anily L
L 5L -V (Flexible Germinating Walls) &5 CL>J Sl
S S0 e Gl 4 A g Joms 03 sy &35, 023 ey
S PSS S sl Shs cpl e p sz s S
Gla Sis onl ised o2 3550 53 A5 (650 4 (pds) 4
e 3 el sl Dl w g L o315 S s S 3
Slads 5l Se e L Laas 8 slalis (F) A anslie
35 552 g0 sla alST 5 oS Vs (M) Lme glulis

S rl_>_u'l (www.invam.caf.wvu.edu) = =zl slac,le


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

WA Olins / p2in g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 pole dome

A (6 S el s llenl gl By, L el ag SLs

(O dsa)

s 5 s Sesbas (gluesbel (gl sl bl
A ladise

53 el ol L 030l 5 el (i i S
ClS 3l s 3 8 CiS edd g S gl glaolals
Ls 035 5 bl ol SbS 5e b LoluS oS
cilasl OF (s aein GleS by 55 OIS S 055
sk S A8 A S e sl s e 0 B
oL sS okl Ahols msby 25 51 553 sl 3,5 ol
S 3l o s sl A czs LT ) s s S L s
ity OLalS iy Jumd 0L s (sl TF Lo 0
Slaai sl ds S (5uls paised 30 OIS S 51 5 L
VO sles 3 ade ST Ly phnad 5 il 5l gy LS
N NV PRV U IVE . LIPS WA 4 RCIR PIPURN I G I P
A a5 IS0 4 s 3 Sles L

Y

RY =-%x100 (V]

(0]

Yo 5 ¢ (Sogl el 53 olS i asle 5 Shee Yo 01 s oS
S imle Doy Bl i s dals sles s olS s Shes
S 3 w38 (S0 (gl Ol AT s Sl
Lsls JS ppesls 5 o OV) s 6,80, olS 5l IS
cble (W) g, S el skl gl iy Sl (s Se
ol ol oK L Laojlae aan 53 sl S Lo
Sl A (5,65l (Shimadzu 6300-AAS) (s e 5 S|
e S il s 2V s OIS U5 )l
i b eslS 4 S Sl e s s L

L3 a5 (Bioconcentration factors (BCF)) w5 Ladiss

BCF=(:LS s 515 J5 k) / (Sl 55 56 JS ki) [v]

VL ol e s o 5 BCF O s 4S

05 Y CaCO; p ;5 Vo Jydomo wnalis o, SVY LLST
505 ) MgS0.TH,0 o 5 ) KoHPO, (o S Y (NH,),S0,
a3 Y0 slos ;o V/Y £/Y pH Ll 5 5» rj_f \ NaCl
,:ljfd:jl,w
Comazr F S 5o b SU IS Camer sled 6l
oo L Gy Slaatised 53 s See Jelse ! IS
Slags e LS (5 ,Se;l1 (Most Probable Number) MPN
33 5 ag bl Jhie OT L S gladisei 5l pbes &3,
5 &3, ciS (Nutrient broth) glxe gl sbais laes
GSo e 5 S 5 oo Ad ) slad  slias DU jasie b
31 g (1) 48 s Lo SL S oo MPN J s |
S 2 3 65 g s O g L sl (gsluli
(583 5 i PGPR e i il L)l S5
s 03 N S 0 S Ve s elogi il 5 skl
Laasl 5y sde o/TF x Vo¥ 5 0/)0 x VoV (o/FF x Yo
it Sl e gs s i slags Sl oS sl 0L
uwiwww.mlaﬁaﬂj;@w
sld (6,83l S glag SL S sl Lok 5Ly
SLs slags 5L mmar oS 5 S sls 0L (MPN i, b

el 0ds LS5 B i 4wl Bkas

Lo L (1 SL8) (piae (So T L S iabe

Y S g9,
LS ol 6l s ale Y St Ly Sis Cgmer L) S
ol Sl S Yoo Slae Y St s oy S Comex 4 ax S L
demlie Cg Al 0580 ) gSLij\rjf)_L“SJA‘u.ng'-
Shen Glales b o5 S o Lodd Siale bl
DM et 4 35 0 0301 5 Sn Coma 4 S 55
\ Juamgﬂudu)u:;y,m&f“\rsujlk
Al glad gas cealies gla sl Sl e e A e 53

et 5 S5 sl S 5l H L"LF A3 S a5


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

3ol A, Rl 4 b gl S b SB il ST

SR o3 okd ;S0 e S olend 5 (S5 s Shy Fp Vs

b S5

YA )
Y¥ (1) oy
YA (1) S
clay loam L s
/0 pH
Y/ ) I esle
V/o (dSm™) S S culia
Y¥/v (cmolckg™) S8 Il e b
Veo/\ (%) Jslas oS by S
SIAY (mgkg ™) JS o3l
YY/50 (mgkg ™) 5o
VYVO (mgkg™) S &)
Yo/ (mgkg™) S e
YYY/AP (mg kg -1y JS f_{m
YVV/AY (mg kg ) 5 &"T

oy

Sk plerd 5 (S5 gba 2

SB) o o SB bt 5 (Kb slaShs Hn
YV dsdr 3 (Gl odal st ¥ S ) S S 5 5l &S
el 0l o3l OLES

o im oml 03 ey HlSa S sl glaasl &L
DSty L s ST Gyt b s 1 8L S L S
23 5 @S GOl b gba oS 55 ins LI
Sla iy 3 eslial L SLs ol S clale cols s

140

Sl 45

S SlaiS sl 2 s S e 4 ST
Slasled) mlaw 55 53 5, Ken Giale 555 e by ol
oz O3 Slaslas 5 s Sn Cpmor 4 0351
)’Jd‘-ﬂ“—w)“‘—:f)ck“@ﬁ}uw‘(@ﬁ;w
G50 Gk O Leesls (uills w258 S plasil 1SS
O3l G b 3 La Sl i 5 SAS 153l 5 GLM
os iy Jlazs a3 (LSD) s ime 3D Jol

L85 e


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

WA Olins / p2in g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 pole dome

B ol el e ) R oS S e s
3 bl 28 0 5ST s e e ol olS Wy 40 Sl
3ol o3 e opl (V) il sl bl oS s O
oL 3 O3 a5 sladilic 55— Osde Ll e 3l s
S o peealS e lale iy IBILL(YA) 550 a5
bS5 ey s s i S ele s Shes
e Sz o3l 3 Slae (L Y pdr) slg Jials @ g,
il ialS L caslS e I L 03l olS e
O 03508 o ge QLS 3 eslS o (1Y )
(Y0) 55 o ) EalS 5 S 5 ady; Dl 035,50 (S 5
oS b SRl (LIBIL el i s ad e
055 625 (o s WY o) Sl rals ol > Shes
33 8 Sl a1 i el o) QLS 3 o
E o reS LolS ks olS iy (ouadlS 5 o (S
s 3 g slresy 5o O30l s i s 0 Shes lalS
b poeslS S5 T 25 Jaul 5 s OalS s Shee 5 A3, ials
e 568 s s el oS Jeily s Vool
035 a5 AmleS Ll sl e 5 o MS Sl
oA LOT) ol pore o Sadshe 53 g5, Ol
2 eSS Bl (LI el 0S5 Shes
Q) Sl ol 55158 Ol K st 5 (oL led oy Sl
(5 )4
ol e S s sls L o 2B 15
s Lyl 5 5o OlalS s 5, Shas (P<0/00) Sl oxe
sl Gimle St el o5 S Camexr L S S5abe
WS s e e 5 olS g5 S 05 S Comax L
3l o35 SOl 55 DALS Wy 5 Sl anal s o o
ol wde Sl LS GlansE ol 5 Koo (Y0) S s
oLS iy (halpsl s 0L 3 b8l i Sdas 5l g
Sl S 5L o5 1S slpe OIS sladiy ) Lpd
Sl e e S s s Al e el B s

e e sd w5 LLOWY) W (6, S eIl skl
03 ek (6 ,Se 0 S s m.a:lS;J'aLb (A) S s olsle

() dsdx) 3 i Slme A 5 Ry

5 Sl s 5 OS5 Shes  eeslS 5 o G

SL 255 Siab pae
oo L S il Oloyen U s skt 4
Lo Sl gl s (Sl A9 LSSl o e
b s 3, Shee 2 ls QLS Wi,y Sb asls
LS i 3 Slas (5 I Y) ladsar () dslee) L
L6 slassts s s e Olis il slasles o 1,
Sapms Jals Cel S o S Camexr ¢ e b S
S s Y gladsas) di oS 5 Slas (P< o/00)
4 OLS s al3l s oo 3l @ Ol 1 2!
e caspe gy, ol s (V Jpdr) St 515 ol
Cble Bl L el ey OLLS les Jise S esle
23 e S (2 ¥ ) S3L s S s o
s Jliie 5 ddy G2l ol Con samns o g0 OlalS
Fobs o e eSOl S 5255 (0T olS
Fom s 2alS a1 04s 050S w53 5 Al aile
23,5 o (W) sl 0355 glac s 2als 50 5 (YA)
LS o S e ol sy S oblS wiys s e Lo
Wl adyy St 5 5 055 el Eel e e (FT)
) i Jdo S A5 S 5 iu ) Al ials
e 4SS sl sl Y| OlS 55 G e Coa
3 03,S G b oS o plie Slas ) 51 (6ol
slasles 53 .00) 3,05 e 5Ly b 51 b 5751 (6 okms
sl S S el s Shes (s Soe Corer Dok
2 peealS CBle L S elS i 5 e e s
il dals el SIS 3 p S e 0 5T b S
ol GLCBLE cls laaly sdasdli s oyl 2l

)'\ v.:cblg 5).>J .(YY}V) J...JL:L;a oLS Jjﬂ«ﬁ 2 S r.:nﬂs

14y


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

3ol A, Rl 4 b gl S b SB il ST

phe Lyl ph 53 (0) oy 5 () asls ST calisee T 53 LS (YIY)) (o 3 Shas Y g

S S Ll gy K e L S SHab by Gab

r.;.aés :5.5.“
(1) QLS s 5 Shes
g Al oS4y o3l SB s IS sl
mg kg™!
-SMA +SMA -SMA +SMA -SMA +SMA (mg ke™)
Yool FA/QY Yool VY/er? Yool VoI s A
YoV/fod qY/05P RS INTE VY /40° VE/Yo? VY
YVO/FYP qv/05° vE/o® Vo/oY® VY/Ao® $q/89° YA
VE/AY© 08/84° QA/VVEC /\\‘/V\~d OA/OAE 9V/V\"b ZA
A7ARN vo/0qd AF/AY e SO/AA° OA/AYC VoA
Pl 4
(1) OLS o 5 Shes
g A g °Le§~'\':3 N33 Sl
2 S
(mgkg™)
-SMA +SMA -SMA +SMA -SMA +SMA
Ao /VY? OA/S\? Yool VYo ¥d Yool VO/Ys YY
TY/QA Y'Y/ 080 A¥/\VP Vo/£q? Vo /FYP s0/10° YWY
s0/80° Tv/vsP 04/04° SYNAP VA/YY® fA/Q ¢ fYY
SF/04° fo/\VP AP SA/Y o® VY /oA $o/140 AYY
Yo/oqb AAvAAN Vo/ysd NI INTARN fo/)Ye 10YY

slaasOlis Q):.,.,:JA)J Q}Li:ﬁ u_éjj:- # ‘h;jj‘;i:ﬂiﬂ-:*“-’.'oj-x-! -

g 5 (Hiamb Jl S 5 S el 5 o e Sl

S oo S Sl
b g dlS 5 e ol Dl (5 I Glad s
O C,_EJ&,.,\_A;&_» OLas Cilzte lasles 53 1, Olals

S 2585 Sl pie Ll 5 55 QLS 55 55 e

\4y

SMA « ;5,5 Cumazr lyl5 :(Soil Microbial Activity) +SMA

ol Loy @ JLQJ;" C]ﬁ.w BE )‘)L;'.u: eS|

Sl L Yl SUs s aslS b e e 2153
Loy SLs s ol s (Bioavailability) —eal 3
o (L SL 5 baadn ) 2,6) Sl glaeslS 15 S
5 S S el s anl I3 0LS bu g ols

B g0 Sles i oals


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

WA Olins / p2in g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 pole dome

bl b 0 S s (O) pw g () r.;.u\SbéJ:éu‘_;Lac.E.Lb); AR SSTRTERCH-T I JIPRPS

S G5 L LBl s K Comer b S Siabe pis

V"“‘S |
(mgkg") oLS s s clls

s iy oSy 030 s rfﬂs
-SMA +SMA -SMA +SMA -SMA +SMA (me ke™)
Yo/vN VY/o¥? A /YA V/AY? V/49% A
VY/FY V¥ V/fa? AP \ARR o/ s
VY/FY VY/OA! Vo/sxP VY 0/45° AL YA
VALK AVACH yY/YP Ve VY/OVC VY8 SA
VA VY/reP Yo/Yof Y¥/54° Y/ oA VEON VoA

Pt
(mgkg") olS ;5 e e S s S o

sy A s LSy 030l (mgkg™)
-SMA +SMA -SMA +SMA -SMA +SMA
At 0F/aA* VI/AY? VY/AY? va/ef? AZ/QV* YY
AS/AVP VY/o4P VA/Y'$P vavoP Vo O/ASP 55/54P YWY
FO/OA £Y/) o° ANV AY/AYP £Y/55° 04/4y¢ £YY
o¥/oN Oo/fY! AF/AV© 40/Y4¢ Fa/41¢ fA/00¢ AYY
05 /0A ARTALN yeoA/aYd Yos/A$Y FA/00° £5/VAY YOYY

cle.wﬁ)h@.u Ot odasOLil gt 5o 5 Sl g H# (o Se Camer 3k FSMA (o S Comer (g1l #SMA

b G5 o sl Ol OS5 5k . (0)
o=l ST il sl > |, Legeum spartum L. oLS
S 15 OLES eyt el SLaBl L3S ey s SLE s Lajle
T L e Olals S s 5l ol slaclale s
A3 s S 5 e O i bl gl Ll
Olals s Lasl ol bl VU glackls ;s a5 J- s
s dald bl 5l S (G mosseae L odd JSiale
G. macrocarpum L el Siale QLS )y cpl 55 .(Ve)

Spiy o b s 0l plac bl il gl les

sl hes 3 == Jlez|

i amb glasles 5l xin (P<e/e0) Jls pme &5 @
53 QLS 53 edlS Bl bl LAY Jodr) 55 el
ol Soale slajled Sl il S s S Giale Lyl o
Sz (b Sl s anly o (1Y Jod) 55
slashs Jliasl 5 G o slane SUT b s S
SIAL L5 e 5 s S Coma 5 AL e S
(YF) a3l el K Lagls JUasl 5 oy ogline
o sl S e 5 Sl s el e

1a¥


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

3ol A, Rl 4 b gl S b SB il ST

LS Sl il - glau j3 oy g 5 oSy 055 b g 003l 5 g (BCF) 32t g 2 F g

St s 5h el ariloes il

BCF(-) .
(mg kg™)
L;..".',;-) Akuﬁ aL:S/.Lu Q)')‘

poedlS o R N R N ¢S o
/Y Y/t8 o/A /04 o/YY \VAid A \
/40 /¥ o /OV o/§ o/YY /0 VY VY
o/F¥ o/Y\ o /YV o/ /Y o\ YA FYY
/4 o/\ o/\A ofof o/\A o/of SA AYY
o/\Y o/oV o/\A o/o¥ o/\Y /oY VoA \OYY

&= BCF slie 350 Y0 51 2a8 S o ST 5o
LoaS o ¥ 5l neS Ll o lachlie aen 3 OlalS
fes Jilod oSy 23l S2alS St s oy clile 230
213 Ol 5, Sl SLs 5o o 2 Gl = g 20
2 YL LUl i amus Il ol LY s0s)

S S 4w
il oLS g 4 gl oo 5 OLLS L s NT
S AT Ll s S St lalse sl 5 St s S
Sl oS et J5e S o Sl ool Lo
3 oo 3,50es a8 5l OLES )y ol Laal LBl o S
LSl sl f-*—“-bib—:‘)’ olals s o chale
Comerr Ginle b alin gla)led 5l il o) Soo Cumexr
LS Sianle lald 5o 0Ll J cpl by 05 Ses
aL_gJ_:JJ_uJJSuJ.) Lgf..l_:.»fxﬁélj&_:}}g:»da_:w
Ao |y e S 0 SVL 5 e sl Bl 0 YL

sl bl s g

140

sl G150 Wlg e 5 olS g dndls dald glales
5 a5 Gl (FY) sl azils K basls Jlisl 5 Ol
oealS o3 el a1y o cLlle G.intrradices U el
3,55 (6 i Agrostis oLS 3 o cdale SGT Jls ol
g oS s Ll bl 5 lasl mess Sl ois (1)
iy (S5 Ol oLS i ) OS] izl
3l S T el poa s 5 sl 5 S gla S5
Llg o S SO L5 sloand o 50 (FY 5 Yo (YY)
5oLl 53 15 NSl glaady; 2,0 b 5 oUls
Lls o, F dsds (YY) das [ials OllS Sl o
g 5 olS U O3l OlalS L 5 1 545 (BCF)
e L paedlS L Sl (Sl s sl 3 i
53 BCF slie 03,0 sl (F) Jgdor 4y am 9 L s e LS
Slachls dan gl 5 o/FY 5l S St o gasls Ss )1
3y VTV Sl S 0lalS (sl S 55 BCF jislie p ppeslS
cble 5l LS s BCF slas 0550 6lS )3 s
2Ll Sl a8 (F Jpdr) Sl s goims kS guedlS
SLeBl (7)) 0L 5 515 sl s003lS 25530 55 05
OlalS uiues ;S (8l cmwlie asLli BCF oS ails


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

WA Olins / p2in g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 pole dome

oalaal 3,40 @L.c

o2 3 e LS Lo ys o paie VLS AYAS L LIS oo 5 Sl (s he g 1B e o 0B sl )
OF-0F VO (5,5LES p ke 53 (SHsle 5 e alame (Olghol) oSl aidaie 51 s s

s oKy SLEn) (e ) ST (o) an 3 AKE L] slo ig s NYAD .0 o3l sl Jo Y

Slagols laied 0553 i OISl 5 ([Sen i 5SE sy 2 ITAZ Losls T s aslide o il S (amn J s (s oL T
303l 0uSiils ( ALS b bag 05,5 (6555 Al Ol 53 amigs 5 b alu ol o Y S gl 515550
FYE tamio . oyds w5 oKD

4. Alloway, B. J. 1990. Soil processes and behavior of cadmium. In: B. J. Alloway (Ed.), Heavy Metals in Soils.
Blacke, Glasgow.

5. Arshad, M., M. Saleem and S. Hussain. 2007. Perspectives of bacterial ACC deaminase in phytoremediation. Trends
Biotechnol. 25: 356-362.

6. Belimov, A. A., A. M. Kunakova, V. I Safronova, V. V. Stepanok, LY. Yudkin, YV. Akleseev and A. P.
Kozhemyakov . 2004. Employment of rhizobacteria for the inoculation of barley plants cultivated in soil
contaminated with lead and cadmium. Microbiol. 73: 99-106

7. Bosiacki, M. 2008. Accumulation of cadmium in selected species of ornamental plants, Acta Sci. Pol., Hortorum.
Cultus. 7 (2): 21-31.

8. Cariny, T. 1995. The Re-Use of Contaminated Land. John Wiley and Sons Ltd. Pub., USA.

9. Clemens, S. 2001. Molecular mechanisms of plant metal tolerance and homeostasis. Planta 212: 475-486.

10. Diaz, G., C. Azcon-Aguilar and M. Honrubia. 1996. Influence of arbuscular mycorrihza on heavy metal (Zn and Pb)
uptake and growth of Lygedum spartum and Anthyllis cytisoides. Plant Soil 180: 241-249.

11.Eun, S. O, H. S. Youn and Y. Lee. 2000. Lead disturbs microtubule organization in the root meristem of Zea mays.
Physiol. Plant 103: 695-702.

12. Gadd, G. M. 2004. Microbial influence on metal mobility and application to bioremediation. Geoderma 122: 109—
119.

13. Georgieva, V. and C. Tasev. 1997. Growth yield, lead, zinc and cadmium content of radish, pea, and pepper plants
as influenced by level of single and multiple contamination of soil. Bul. G. J. Plant Physiol. 23 (1-2): 12-23.

14. Gerdemann, G. W. and T. H. Nicolson. 1963. Spore of mycorrhizal Endogone species extracted from soil by wet
sieving and decanting. Trans. British Mycol. Soc. 46: 235- 244.

15. Gisbert, C., R. Ros, A. De Haro, D. J. Walker, M. P. Bernal, R. Serrano and J. A. Navarro-Avino. 2003. Plant
genetically modified that accumulates Pb is specially promising for phytoremediation. Biochem. Biophys. Res.
Commun. 5: 303-440.

16.Glick, B. R. 2003. Phytoremediation: Synergistic Use of Plants and Bacteria to Clean Up the Environment.
Biotechnol. Adv. 21: 383-393.

17. Gupta, P. K. 2000. Soil, Plant, Water and Fertilizer Analysis. Agrobios, New Delhi, India.

18.Hall, I. R. and L. K. Abbott. 1984. Some Endogonaceae from south Western Australia. Trans. Br. Mycol. Soc. 83:
203-208.

19. Hall, J. L. 2002. Cellular mechanisms for heavy metal detoxification and tolerance. J. Exp. Bot. 53: 1-11.

20.Hernandez, L. E. and D. T. Cooke. 1997. Modifications of root plasma membrane lipid composition of cadmium
treated Pisum sativum. J. Exp. Bot. 48: 1375-1381.

21.Jenkins, W. R. 1964. A rapid centrifugal technique for separating nematodes from soil. Plant Disease Reporter. pp:
692.

22.John, R., P. Ahmad, K. Gadgil and S. Sharma. 2009. Heavy metal toxicity: Effect on plant growth, biochemical
parameters and metal accumulation by Brassica juncea L. Int. J. Plant Prod. 3 (3):65-76.

23.Joner, E. J. and C. Leyval. 2001. Time-course of heavy metal uptake in maize and clover as affected by root density
and different mycorrhizal inoculation regimes. Biol. Fertil. Soils 33: 351-357.

24.Kaldorf, M., A. J., Kuhn, W. H., Schroder, U. Hildebrandt and H. Bothe. 1999. Selective element deposits in maize
colonized by a heavy metal tolerance conferring arbuscular mycorrhizal fungus. J. Plant Physiol. 154: 718-728.

25.Khan, A. G. 2005. Role of soil microbes in the rhizospheres of plants growing on trace element contaminated soils
in phytoremediation. J. Trace Elem. Med. Biol. 18(4): 355-364.

26.Knasmuller, S., E. Gottmann, H. Steinkellner, A. Fomin, A. Paschke, R. God and M. Kundi. 1998. Detection of
genotoxic effects of heavy metal contaminated soil with plant bioassay. Mutal Res. 420: 37-48.

145


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2024-05-23 ]

[ DOR: 20.1001.1.24763594.1390.15.58.15.9 ]

3ol A, Rl 4 b gl S b SB il ST

27.Larbi, A., F. Morales and A. Abadia. 2003. Effects of Cd and Pb in sugar beat plants grown in nutrient solution:
induced Fe deficiency and growth inhibition. Func. Plant Biol. 20(12): 1453-1464.

28. Lehoczky, E., L. Szabo and S. Horvath. 1998. Cadmium uptake by plants in different soils. Commun. Soil Sci. Plant
Anal. 29: 1903-1912.

29.Lehoczky, E., P. Marth, I. Szabados, M. Palkovics and P. Lukacs. 2000. Influence of soil factors on the
accumulation of cadmium by lettuce. Commun. Soil Sci. Plant Anal. 31: 2425-2431.

30.Leyval, C., K. Turnau and K. Haselwandter. 1997. Effect of heavy metal pollution on mycorrhizal colonization and
function. Physiological, ecological and applied aspects. Mycorrizae 7: 139-153.

31.Malcova, R., M. Vosatka and M. Gryndler. 2003. Effects of inoculation with Glomus intraradices on lead uptake by
Zea mays L. and Agrostis capillaris L. Appl. Soil Ecol. 23: 55-67.

32. Marschner, H. and V. Romheld. 1995. Strategies of plants for acquisition of iron. Plant Soil 165: 262-274.

33.McGrath, S. P. and J. Cegarra. 1992. Chemical extractability of heavy metals during and after long-term
applications of sewage sludge to soil. J. Soil Sci. 43: 313-321.

34. Morton, J. B. and D. Redecker. 2001. Two new families of Glomales, Archacosporaceae and Paraglomaceae, with
two new genera Archaeospora and Paraglomus, based on concordant molecular and morphological characters.
Mycologia 93: 181-195.

35.Nies, D. H. and S. Silver. 1999. Microbial heavy Metal resistance. Appl. Microbiol Biotechnol. 6: 123-129.

36. Obbard, J. P., Sauerbeck, D. R. and K. C. Jones. 1993. Rhizobium leguminosarum bv. trifolii in soils amended with
heavy metal contaminated sewage yield parameters. sludges. Soil Biol. Biochem. 22: 227-231.

37.Pfleger, F. L., E. L. Stewart and R. K. Noyd. 1994. Role of VAM fungi in mine land revegetation. PP. 47-82. In: F.
L. and Linderman, R. G (Eds.), Mycorrhizae and Plant Health Pfleger. The Amer. Phytopathol. Soc. MN, USA,

38.Prasad, M. N. V. and K. Strzalka. 1999. Impact of heavy metals on photosynthesis in heavy metal stress in plants.
In: Prasad, M. N. V. and J. Hagemeyer. (Eds), Springer Heidelberg Pub., USA.

39. Schenck, N. C. and Y. Perez. 1990. Manual for the identifivation of VA mycorrhizal fungi. pp: 241.

40. Walker, C. and J. M. Trappe. 1993. Names and epithets in the Glomales and Endogonales. Mycol. Res. 97: 339-344.

41.Yang, X. E., X. X. Long, W. Z. Ni and C. X. Fu. 2002. Seduim alfredii H: A new Zn hyperaccumulating plant first
found in china. China Sci Bull. 47(19): 1634-1637.

42.Yell, Y. Y., J. J. Young, S. W. Yong, S. H. Soo and Y. S. Lee. 2000. Identification of rice varieties with high
tolerance or sensitivity to lead and characterization of the mechanism of to tolerance. Plant Physiol. 124: 1019-
1026.

43.Zayed, A., S. Gowthaman and N. Terry. 1998. Phytoaccumulation of trace elements by wetland plants: I
Duckweed. J. Environ. Qual. 27: 715-721.

V4V


https://dorl.net/dor/20.1001.1.24763594.1390.15.58.15.9
https://iutjournals.iut.ac.ir/jstnar/article-1-2059-fa.html
http://www.tcpdf.org

