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ABSTRACT

In order to investigate the effect of bio-fertilizers on contamination rate of plants to heavy metals, a factorial
experiment based on completly randomized design with three replications was carried out in greenhouse of soil
science department at agriculture faculty of Zanjan University in 2015. The proposed treatments were:
contamination levels of soil to cadmium (0, 10, 25, 50 and 100 mg of cadmium per Kg of soil) and inoculation
with bio-fertilizers including; phosphate solubilizing bacteria Pseudomonas putida, mycorhiza fungi
Funneliformis mosseae and Rhizophagus intraradices. The measured factors were leaf chlorophyll index, plant
height, shoot and root fresh and dry weight, phosphorus and potassium of shoot and root and cadmium
concentration in plant. The results indicated that the use of bio-fertilizers increased the leaf chlorophyll index,
plant height, shoot and root fresh and dry weight, phosphorus and potassium of shoot and root significantly as
compare to the control. The treatment of Funneliformis mosseae and Pseudomonas putida (M+P) could
improve leaf chlorophyll index and plant height by 11.93 and 21.89 % in comparing whit control respectively.
The chlorophyll index was significantly decreased by increasing cadmium levels in the soil. Simultaneous
application of Funneliformis mosseae and Pseudomonas putida (M+P) and cadmium increased the shoot and
root dry weight by 6 and 7 % as compared to treatment of 100 mg cadmium per Kg of soil. Totally, the results
indicated that the inoculation of soil whit bio-fertilizers could reduce the harmful effects of cadmium on plants
growth and yield.

Keywords: mycorhiza fungi, phosphate solubilizing bacteria, cadmium, contaminated soil

* Corresponding Author’s Email: m_heydari4066@yahoo.com


https://ijswr.ut.ac.ir/issue_9266_9914.html
https://dx.doi.org/10.22059/ijswr.2019.282270.668218

IFAA didinsl Ao 0 ylouds B0 0398 o)l ol S g OF wlinixs YFIF

ouds 0391 (GBS 10 pguodls iz g wiyd Wiy p lhuwd oS o 6 55L 3 3595w slog, B I

‘*‘5)..\.::» oo ‘*oﬁa:lf dwo| “gs'“""’) aobld
Olnleilesy ol s o&Kiils «53,5las 0uSiiils ¢ guliiS 09,5 .
Olpl el oyl o Riils (6 5,9liS 0aSiiils ccaely; 09,5 .Y
OYANEIYYE Cogas 7,6 AVANTN T 16 S50 & )b -V WANYIE bl o & ,b)

RS

B 05,8 WIS o ylo] i S 4 QLS (Fogl fin s S35 gy pslate &
Soly il ay 1SSV o Bolas S =,k aly 0 bS8 B 0 WWAF Lo jo ol oRadls (65,5Las oasiiils
2 pS ke Ve B YO ) psasls 4 S (Sogll o i) )5Sl Sl os Sls gy Syse sloskes
Sland oo Jo 625k 1ol Dland 00 o 6 25L 5 5580 Slog B b el ps 555U o (S5 0 S5lS
Rhizophagus intraradices j,sS.» 7,6 5 Funneliformis mosseae ;, s z,6 Pseudomonas putida

9 Sd glom plail g ady) SiS g 5 G 0lS )] S JudglS patld il (S el 3500 sla)giS g
sloaly (Juw sloogs 05 45 09 ol 5| (Sl @l 09 ol )3 pgeedls e g glsa pluil g ady; ponslsy
@ S ) 03 e plusl g ads) poliy 5 5ind (g laplail g ady) SaS g 5 059 0lS el )] S Judg IS
(M+P) &ilawd 0aisS J> 5,556 5 Funneliformis mosseae z 6 Lo ols jil3dl 5)0s cxe jsb & sl les
Sotr (el (y9a) walds jlas 4y G auo )0 YA g VV/AY s i 4y 1) olS glas )l g Sy 8y 15 )l condlys
ol Jloel .l (malS (6 ls e jebas 5 by IS asli pgmeslS 4 S gl mobaw uldl L .ams
039 Camiles 33 gol slaylalS 4y pgedlS o (MHP) jausd ouisS > 5251 4 Funneliformis mosseae ¢,
ERJEPRIRCICENC NI VR PR N PHONE RIS JUIK PA N SR N EEIPPEIE 5
5 0y pgeedlS pdo 5 sgu DIl Wlgice (s slo0sS b S el 45 05 o] 5| (Sl @l IS 5k 4 e

Ao gals 1) olS o Sles

0381 SBS L (pgeenls «lind 00S > slags 25l s 31 s5me sloz, B 1 gualS sWaoslg

Sao 5l (26 SIS g 39800 Qi ) )bl ) 4
Rajaee and ) cowl (oo Sl plo 5l iy ol Yo b )l
o Sl 31 Js 4 (Karimian, 2006; Mc Gerad etal., 2001
ol e Caws GiluSh @ 429 qeedlS Sl
~SB ool cur i slahs) el (0S4 g; paie
i BT 51 aslgr o aS A5l 0939 (uSiw polic s 00yl slo
Brooks et al., ) wuS (5,5 sl> lusl s o ol3ls ol
o3 BB o]y (s 5 I gloosS (655,150 0551 (1997
&l oyl sl (Permakhsar and RajaSheri, 2009) coul cs
oz 5l (j oS 650 Sl 65)0leS 4 phcews
Sl e Glapasl)lg Ko 5 0h) S la St
oy yge (Bashang and Houling, 1997) el ISl LG .2
5 lgegogm slaguixr 5l Sliwd oaiss > slas S

doddlo
Eran § srerb oleard dlge CllE 1l 4 (S Syl
<l3ls .(Cooper et al., 1999) wiS' o o)Ll S Ldg, o
Q)wJB)QJM@MLgLMMYT&JSWQﬁi@
ol 3l iy laclled azms jo by g adls jpa anl
Rajaee and Karimian, 2006, Mc Gerad et al., ) xgi oo
aulgs oo g 009 3 BB 2 S o .S o318 (2001
Sgd pladl (28 0 o)y (HlalS bwg Cd> )b
(ieST e 5l Ll Lo 5,90 sl L s (Salt et al.,1998)
COOH 5 OH:SH S-S (slaog 5 & )50 42 45 (33955 99,555
lootisy 5 el dlax 5l Gy (55950 Sl 5 Jb3le o
~ee 3l Sdlad o Pl corge g ailed )85 Wsw i )ls 352
5o (Rokni etal., 1999) wsd yas (5,950 LS J jiiw g o

Loy el J10,95 0 (lodng Camad 5l poslS S l518 ls

m_heydari4066@yah00.com : Jgtue odiems 5 *



YR . lind 0uiS Jo 655 5 630 595m0 W )6 sl i yl, ok 9 (sociany

G4 )50 S el 1=V Bos ) [l s 00 Sl 05 50
Sl ol SiS 5o Sl e 5 antd Ol oKl (Slidos
Gy e by, & S Bl ol ools jeue (s e e ¥
Joe yie pH o&iws L pH )50 (Gee and Bauder, 1986)
5SSl colae B ((VAAY (ysuds) Metrohm 691
WTW Series  Jow guwcolas oliws b S glsl o)lac
S Sy g, a0 JT ,S s, (Rhoades,1982) inolab
099y 4 paeslS e o (Nelson and Sommers, 1986)
Jow ool wix olftws alwss g DTPA L (5,050 lac
Walingh et ) o (s ,.5 ;1! Varian- Spectr Spectr AA 20
Jid 2l (LS a5l Jol> slao,las s (al., 1998
Hanson, ) (lsbly - Slawdse 0,5 X)) (oSS, s, 4
g5 589 Sl ol b 4 (1950; Kitson and Mellon, 1944
—o3ll ytagid wuld olKiws b pewly cdalé 2000 UV/Vis
poeedlS 4 S slaaiges (s3lwossll jslate 4 a5
Al o Hhie Of (o peedlS Glalgw Sad 5l caslie polas
0als 03g)] Sl S diges w05 (6l S sladiges 4 g
Ul (Smedly sloglalS J51s 4y o S5LS ez polie o
@ de 50 Sad)l Cogb) (i) (b Sis g 5 glads >
£5 95 olo o CSE 5l G iad Jloel o] (St lga
0351508 5 034l oS 4 (6 5SL g @)B) edlS 1 Soe
) om orlaly g dalr oz BB sal> Lasxe aiad o353l
| 8 55 ke plos & ol & e ool (3559
Slade ol a8lal (6551 sl led 4 byl )b 5o osbose
ke 392 SIS 58 sl 0,5 0+ 2,6 53l el bauma 6 s
999,50 5lAEe) 091 (oo 99 A y2 Sl 4 (6L B ran
F ool dojlog Jlosl 51 s (090 38 BXV oA ps (o @
alls Hlals o 0 leewSle o8, (Zeamays) &, oLS i sae
slaws dagl il 1 pliebl 5 azalS el 5l oy -0
Al als sae dw 4 S sllee L lalS 2y @iy
o8 )y 5H S g (ohagy o) pledl) 5, VO S a4 plals
a0 YA-YD sleo jo Glalxds Loyl jo (oialy o)
RERCRPH IV PSRN AR P
S (59 (WD) ato; 5 059 1ol oy 9)50 sl
e plasl 5 59 ((AWS) s alasl Sis 5q (AWI) 4y
9 &ty yied (ChD) Sy 35157 (Lt wolS elis,f «(fws)

poeeslS ol g plsm plal g ady; ety Gliee 5 (2lse el
..\Mlasa oS

o0kl Bl slas Sl (n s 5l I pligegdgm aiitws (uslenl:
3 do,0 Ve sga> (o (zahir et al., 2004) aiiis oS ol
gl (nl porkene 1) S (0980 amsly oud) 0253
~0 355 S B wils (n St Sl awd oo JSES 15950
e lais pals 4 S8 Ol Gl Ll a4l
(Azcon and sges o ,Lsl Ko Ol ol cdale 5 5,58 Jie
ate ol lals 5y GllS o sle Sl EI-Atrash, 1997)
O S35l 4y 0LST Jod g 0095 S 05 Wl o0 phg
39 paslS s Seo slacalas (Glick, 2010) wias iul53l |,
Cag) 420 50 5 Shenin) Sl Shy 5 Lulyd pedd 9 S
@l sleplil g ady; bwg OB Ol (DI senl 3
aS’ Sllas .(Joner and Leyval, 2001) ol ,135 .50 o lals
Sland 008 o slags S (g5l sms s oo b bLS | o
Sl 31 G2lS s s L ol a5 wilosls ylas Canl o alosl
75U sy Oiegh ol pll 5l Gaw ol et al., 2007)
Oy5 o) g Oland oaisS Jo 6556 SG g 55w slag,B

Lo sigy g lge
“dm 6L Sy hsSes SgB Sb o) n Hekiiea
;ﬂlmc#w@u)éog}msw)fbwow
o holas SalS b B Lo b ysiSl ciulosT eedlS
55516 00,5 ol o olStils iligios allS o )|,S5
) poradls 4 SB (Sosll obans 5l aidgy Sle gy 950
Ogd Jold Dl eaiiS > 6581 S g sgSee slo
C)Le l) C““d‘ s(P)s_JLAMJ Lgow& G)JL: L: @d) ‘(C)C.dl:

-J> 6,556 L mal (M) Funneliformis mosseae 3, ,55
Funneliformis = 5, )60 z,8 L mal + Slawd goaiss

Rhizophagus intraradices z,8 L =al (M+P) mosseae
& »SL + Rhizophagus intraradices j; ;55w 7,8 L zeals «(1)
6 Sl Sy cooliinl 3 50 (6,55 gy (1Pl (oS J>
4 45 cwl Pseudomonas putida 455 5 (g50051 By g e
S Slia duwgo 5l ool agd OV + A Comex b ol S0
2 a8, )5 a5 sSee @) 285 I8 Bra 5y5e ol
hizophagus 4 Funneliformis mosseae :4is35 g5 (g5l> 5ub
Ol don duwgo (29,50 9mnSdS 3l 0als a5 intraradices
syl 7,8 Jd el VO Joleo g plp srezl ol g S



IFAA didnsl Ao 0 ylods B2 0398 ol pl S g Of wlinixs YFIF

Sbo3l 8y90 S by Shg ) Jous

(MP/KY) iz B peeols  EC(AS/m)

S oS JROUNCCH N R (RS

QAR AN

VA VEIY s p3)

olS (plop (i g A, SAS g 5 g peeeslS ol Gl
O Jeuz) cél gals (p<0/01) g)ls sme jobay &3
e g wals e 5l algn e SAS 5 5 (59 G
mar SBp,S5kS g paeeols p)5 oo Vo0 e 51 0T i
P 5hS g2 poeeols o )5 oo Voo Lo (Y Jga) ol s
Ol 1) 053 olS plee laplail S5 5 5 S
Jsaz) ols 2l walis Jlaws 45 Comd duo,s VO/AY o VFIVA
2oy OVY (i ]y o) S (059 sled nl e (Y
Sall jlad 4y Connd oy VINY lie a1y ada) 5 039 5
4 pgedlS Coaws 31 SO0 0, ralS (Y Jgaz) ol rals
bl 5 sy bl 5 kS c5iingsh ialS o
033 0095 (55 ol JUo 4 g 0y (realS 4y e oS sl 918
el 31 poeslS asGl Loy (Gouiaetal., 2001) 5ol o oL
Dasetal.,) aS oo 5ol lag] o) 5 (oot o sloJslos
g dbos S jlo ol 08 pgredlS (g 9> 50 (1997
e (a8 plon plail g 4y, Sas 5 5 5 o Jlis &
23l IS gy ol iS55 pgmeslS st il L
SS9 F Ojy Rl Ll paredls cdale o gl 15
zshw blise ol 3l (Shirazi et al., 2013) wo 5 Llea iso
@l it S 059 Ol p (S 355 9 peaedls alisee
ol ool (V) Jgaz) 0 o cae oy S (g kel mlaws o
B L il )l 5l alse o SES (39 (e (i
Go3S J> 5 ,55L + Rhizophagus intraradices 3,55
5 S eSS 2 peesls 05 e jho v 5 Sliud
5 il oo sled 3 alse it S (5 Ol (i ReS
20,5 odalive S 0 55l » pognadls p 5 oo Ve v o
Sos 55k 2 ponesls 5 oo Vo v lile bt 4 4255 L
g by aS oo Jia |y olS Jlo lulyd 5 (oal o Shos
S el LSl ppmasls ol g Vo clale oSl 4y
plgi Jlosl (¥ Jgaz) 090 ,Uasil 51 190 zuls (pl 04l oo Bl
yaud oaiS > (6,556 9 Funneliformis mosseae z,8 Lo
St (3 Calyi Sy gol oAl 4y pgeeolS 5 (M+P)
Sesd S a0V g F ol olS alee i g 4ty
@S orlaes Gl peresls SI- o SolS p a5 oo Ve
yae g sgm Ol GGlu s 50 (Fan sladsS 1 Wl o

S s |, el ol e

ey 9 lep A SS9 5 (339

b ylos Lol Sl daosls Guilyls 436 bt 4 a>g b
039 2 poeedls & S (Fogll Glise pslaw s 5 25L 5 g8
595 plyg 0 p)lS Gigren g Ay g 2lee i A2 5 5
2 lop il g ady) i3 559 p peedlS Tolw g (S
OV J9az) 09 o gre wo 0 SO Jleis] mhas jo &3 olS
el wlipogasw 6L L Lgw ol il ol )liS &b
Wo,S olS ol glse plail o S ool mezs il
R SES 5 5 (05 Ol crtde cnlple (Zayedi, 2003)
FUNNElifOrmis 5, )55so 25 b s (s 355 Lo 51 (sl
Ol oy ymeS g (IHP) Bland go0usS J> (5 5SL + mosseae
(¥ Jgaz) o sanlie (C) walis b gl (ye00 jlews jo Loyl
i ]y @l it SaS g 55y e 05 L el
Sl il sals s 4 Cans o, FENA g YV/ES
3 395 08 Sl Ak S g 5 (5 Cn e Deinen
&Sk + Rhizophagus intraradices ;s 7,8 b zal
e B ey (I4P)  olid  geanS >
Slawd goasS J> 5L + Funneliformis mosseae
Sl Cawsdds 7l 90y Jless 5l o] jlade o 2aS 5 (M+P)
5 (Pierner et al., 2011) > jwse ;0 ;YeSws,l 555500
Liuet al. .cel ool o138 5.0 (Sensoy et al., 2007) Jals
©ouisS > slog 5SU 5l eolanl a5 Wi ,S° 158 (2005)
Dgds oo Logl oS olep plal iz 59 ol Eel Slawsd
&Sk ¢ Rhizophagus intraradices 3 ;550 7,8 Lzl
s b L il ores (IHP) Clawd gouusS >
(M+P) ©lawsd go0usS J> 5 551 o Funneliformis mosseae
5 0o, FEIFY 5 OVIVA cospa |, ady, s (59 olee

30,0 YHIEF o YAITS e 0 S g 1y a5 ()59 Oliee

(2004) Gamaler et al. .wols oli8l vals [l 4 cos
L il S s 2lse slaplal g asy) Sas g 5 ()55 R3S
20 s o Wloo)S SIS 1, YsSsl 51,55 2,8
@290 okS o Sas g a5 Dland goanS Jo sbas S
Sz o o8l el g mSL pl a5 0l sowline By
L .(Kochaki et al., 2008) wuis oLS cwe) 5 (2ls slo iz



YRV . lind 0uiS Jo 655 5 630 595m0 W )6 sl iyl, o 9 (sociawy

Al y ey 9 phnd (EL,1 (S by IS e L ) g (2leb Gty SUiS g 5 (339 59 (HalojT b yles Jalie g 0ol O 5T il slg 41355 .Y Jgusr

@S ol (ailge plail g
Olrsyo 52k
L, Ly i i 0P Sas iy 5o >y sl
aiay pgeeslS lgppents T T ~ )w oS glis)) - Jdgls Ses VT s o O
sl o sl o ‘ sl A, @l Sl
s
FAYVAA¥*  FQYYAL ARy ek VAR Y Ut Y DY SN A VYA N R /AN ol RS Rl O'VA Skl 0NVt VA SV Sl o Cd
YYAVAR/VAR*  YYAVAE/NA*® yjqf** DAY P Sl Y P ol B L VL L Sl R V' t b R AV Sl VA R LAY 4 b R ULV Sl BN B
TAQA/VYEE v qq Rk JEYEH AR IR RS Y R /e v* DALY RS nl Y ) ol 1o\ OIAE™ Y- B*Cd
VYY)V \YY/VE ofo¥ R Y PR R PR ¢ £I05 YA o/ % Nias N3 - E
[NAN (AN AR \Y/A- Yiag ZIVE OINY \75\i \Vigs YYIVY \Y/EY A=Y CcVv
i 10 o IWBINS g 10 Sxo 1.0 9 /) Tl jd i i 4y g
(&) a5 g o6 =CV g Uas =E « cw j 51045 =B (pgaonls =Cd)
Sp g5 (aslh iy g e (e SIS 9 5 () 32 penedlS ok 9 (S ) 995 E95 O (il sl Y Jgux
pyeesls pseedls ey pely St Sd oks glis)| Ly is SES iy S G FOY) 5039
ppm)ais, e <l adoy <l adoy (cm)y oy <l ) sl
( (Ppm) Aoy SlalS o 05
) 255 €5
Marirad A2 AR -/vaP NARN -nef TF/ARY vIvac -jos* Ak o/s-d Aloye C
VAV FE Nz Y/vy? ARN /\ve -/yaP Ta/q-¢ Al 520 - [§Ybe V/q.cd £/ od a/ree P
YAA/RYed ov/vYP Y/-vd V/y2 -/yd -Jyye £eIN-be vis .o -/54P V/A¥e #I¥Ye N M
AAATAT fe/--C Y/Yvab \/- A2 AR DAY fY/OF2 A2 -JAY2 Y/VAP #4320 \ - /o052 M+P
VAY/ANE FY/TEC Y/05° V/-q2 -/\yde DAY \RlAtas vIve© Nias Y/ qbe ffyoe Vol |
YEPIVY2 YAIAQS Y/6ab° V[ -2 </YAP -Jy.d £Y/. 530 A-a%® - IA? /-2 vIva? V- /AQ2 1+P
(ME/KE)p5003l5 5lans
-/eYe -f-Ne A Va2 -Jvy? -Jye2 0+/av2 a/-y2 V/eo? FIYA? AYY? YVNY?
V- a/vAd vo/. - vIo6° VAP ANe <Y FA/00P Al AP <IYAP VIveP VIfoP AP Ve
GRS FE/FO° Y/vYe -/a5¢ SYe -IyYe TY/AN© YIAAbC <[5 A V/Fac £IY5© /- AS Yo
YAV/-qP VE/-A° vI¥Y© <IAY e AT Yo/a¥d Vifac 10N Vvvde o/vyd orved o
FYAYA? V- 0/0v? Vave -IvYe e Ay YEIVYe #I50° -/fa° V/-ve /A o/- e Ve

B b il (P) Slind goansS J> (6,551 b il (C) rls 1y900) 5,05 ool (6 lo ctme BN (g lal Ll 51 i)ls pal S i by o Jilas a5 lanSils
55w 7B b mils (M+P) Slad gouisS J> (5,556 + Funneliformis mosseae 3,55 z,6 L =ab (M) Funneliformis mosseae ;, 55
((HP) olawsd souusS > 5,551 + Rhizophagus intraradices ;5. z,& L =l (1) Rhizophagus intraradices

5 okl ades el cel al) S e o iSL L mdls a5
Hal et al., 1996; Gelic, 2003; Zhuang et ) sl ool ol
olis bi il e Hlasl LB olS elas )l )33l qal., 2007
u,,.;l)_el g0 Slaws <5°‘-\"-;5J-" (_.;L&s‘_;).’ifl." L C“""L‘ as slo
odd dls LS .(Raj etal., 2003) o 331, b J5 gl
o5y 00 il (lalS 4 o el )| L ) 58S g B L
L .(Yousefirad and Esmaeil, 2010) sccsls (g 5 p (5,0 Sxo
S jobar &8 g el )] S pgadlS Gliee A58l
O (V Jaoz) <8b s we s G il mhaw o
o 30T Ole 2 2eS gl jlad 51 )3 aigy elis )| )5
YA e & S 0 59kS 2 poesls S loe Ve JlesS
Geb p ool als vals jles 4 cod 1) olS gla)l sy

OL; 8‘.&.")‘
S8l g 2ysSee g, L edls 36 Cod &)3 g i)
ol B3OV Jgaz) cél olidl (p<0/01) (sl sxe jsbas
@ Wl oo S oS L ond il Jlad jo o3 gl
a3l T Lo 4 g o iSh Jamgs oy 0 Jo
5l 51 (Hamidi, 2002) wsly Jsbo Sl 5 b Jsbos Jsb
&Sk + Funneliformis mosseae 3,550 z,8 plys zals
oS &L&.';)l Ol i 0l s (MHP) Slas go0usS >
-85k 00,5 b yie aals o 1 )T i (2 %S B5b 3l 5
aald Lo 4 Cod a0 VYA 1 ol elas ) jlos (pl a5
Gl o Gl ez 65 (nl aaz g OV S8 ol il
Jsb Gial3il oy 0 losbo Jsb a3 5 Jsho Sloes
3,18 0g2g Jlozzl 1l (Koo B,k 5l g 058 0 aBles (sloo,Sils



by G arilys aw glaogS wiz e (¥ Jsaz) wl
(MP/KG + +) pomesls glyouw clale o |, Siie g a>gy LB
Ao, 0 agax |y olS lay )| asciiles Lol caiss Lyl @, glas )|
poeesls las 4 S 0 okS n oS e B0 clale o
ol S ands olidss =l (F Jeuz) was i3l
) GBS (i yolie glpw cdale jo aS el
Wu et al., 2009; ) wws coi lis 055 3 cawlio o ,Slas
Fla axg b mlo pl a5 (Yaghoub Zadeh et al., 2011
it M (p5200l8) K polis yn oy 5 Syl
e 80) e pare ol Foml slacdile o Ll il
)3 ol el ctn) slossS ((p S5k 2 poeedls o5

sl 18 Sl o

(em) oL g

A\ Yo & Yo
(mg/kg \Sb,la}:.uls c_‘,.!:...-

AN il e 0 les B+ 038 3l ] S g oF linizns YFIA

92 oLS ;o peedls clale mol3dl 31 yo oL glas )l ol 38
s sy 5l Jol> mbs (Wu et al., 2009) cél el
Slio 5 SB pgeslS gshw il as ol olis alis
slerd & b pe gl (il 5 092 lo Sime olS SG39068 90
5 p3eeols oS oo Too sl 4 bgrpe o (i y5eS 5 sl
Jlae ol )il (Yaghobzadeh et al., 2011) o4 S 6,5 5LS
olS eli)] p SL poasls calids golaw 5 (S 055 g9
(Y Jguz) o Yo gme vy mn Jlis! maw o o3
o909l 29500 B L gl 51,5 olS el (e 0 it
ke ol g Slind GouiiS J> 5L + Tawge
o9 et 5Ol Oliee (S 9 S 055k poesls
Sty S 0 SelS p poredls o5 (oo Vo el 5 dls

e0 d ¢ bc 2@ bc ab
4
2

C P I I+P

o

o

(e (s5la) oS a5,

0
M M+P

S s

53 oS U5, 1 () p3wodls 5 (Casly) (5551 3 51 5550n (slog,B Il ) S

Candg s 5 ) 32y55ee (slag, B asie ol ulifora
2 S 2 JB9,5 e Gl 08 esaline Jlos S Judg)lS
2l b )08 slog,B L il Jl s Jle glals
@ a>g5 L .(Sing & Mir, 1998) el ouls (yi)138 50 paiidone
wals 5o (p=0/01) (g ,lo s alS (il jls 50 b
J992) Cépdy ©)90 poresls Cale AL o)lhe Jdg)lS
J29 )5 (arlh (S )3 poresls clale SBL Al BIL (Y
S 4G ek (28l el e cod b g (b Ojpa
5 psedlS e (Mg/kg) Voo cbile o Ldg)lS lade
Rl (7 Jgaz) el Ceway S8 o o ()T ke o 5
S sl Fimgn e Sy Ylazs| 5 g IS a5l
S e 5 sl Sitdggloiel Lo 3w oo alowgay
4 {Prasad and Strazalka, 1999) ol LS g0, Judg ISs35
w23l e 1 obS ) pgeasls Cale (L Koo o le
s 3 3l (nl 45 09 o (65Tl S gy Jeds IS5
e Lot 45 39500 sl (60l 35T S by IS el
Pl pgeesls 8 09 o0 Sp JB9)S Fmsn o el 4
28 6578 43l S Jdg)lS alh p i g i

Jedgsls
55Sen @ b il o 58 Sy Jids)lS oliee yiSTas
(M+P) claws gouisS J> 5 5L + Funneliformis mosseae
el Cesdy il (s sl 3l o Gliee Sl 5 0 Jol>
ol o Wlgioe Jdo)ls pasls (B (Y Jgae)
5 S i wile a5 Slaige s a5 S (Slgne
Demir, ) w3k 5,950 slog b by olalS ;o ol
- ot xS s o598 B3eysn ol s 38l 45 (2004
Jeis IS s Gul33l 5 wlass o ige slapgr JUl b wlss
S Jdo)lS liee Gl Koo Bl 5l o5 ol ge 5
SE b 02 ) (B0 Sl oe )05 B L il S o
o5 z,B .(Smith and  Rid, 2008) ail oLS lawgs
(M+P) wlawsd gouisS J> (5 5L + Funneliformis mosseae
o & Cs doys WAY ) Sy Jd) 157 (a3t e
s 9,10 0529 spplie gl (Y Jguz) ol iuli8l vals
Colae Slind gousS Jo slas S g yeSle g, 4l
Viewas ) wsls zolidl 1, olS Sy L9, IS e 5 sladss,
Prosopis ) ;545 (53, axllas L (1990) Silvara (et al., 2003



YR lind ouiS Jo 655 5 630 595m0 W )6 sl i oyl, ok 9 (sociany

Ol ols mals sald led 4 cond 100 e al) lse
a5 08 oo oy (25 ol jad (i S pseedlS zolan
powedls Sland plas Joloal ol 5 LS5 o S Ylezs|
plo ladl L mbs o) (Beaker et al., 1994) ol
» = (Clearomans, 2003; Crisi et al., 2004)  ,.ai>s
soals oLS jand clale (S pgesls clale ol b oSyl

Bl cdllas il

stlep plail g ada ) ey
Pl ade) 5 2l S el i pseedls golaw ol
Ol i (V Joo2) ol fals o ps Syl o
s 51 O e 258 5 sl jlad 5l alse Gioe el
ezt el Sty S 0 S5LS  poeols )5 e V1
g 0ald Lo 5l ey Olise Gutien 55 ade, S )9
PSS 2 pseedlS o35 oo Voo s 50 T Gliee (28
2 peedlS oS e Ve e (Y Jgu2) el Cussay S
w2l slaplil gty ) peulty clile (S p 56l
il (Y o) ols ials sals jlesd 4 Cound 1 YVIY 5 FAY
sk ade; 5 ales it penly cbale (i) slassST L
chale i (V Jgoz) ol aslidl (p<0/01) (s,ls Sxo
45 (P) Dl 5005 o (5,51 Josd 3l lsm ks el
Ol a1y olsp (idu el Cale a5 555 (] o
slo Loli8l (il y9uy) dald digel 4 Cuwnd ao,0 FYIFA
) sosS Lo sl Aty ) peliy (e (i (V7 Jgo2)
955 g8 « Rhizophagus intraradices ;e z,1
oS J> 6 5SL e 9 Funneliformis mosseae
oS o sl iSL (Y Jguz) o § Jol> (P) wlaws
3todlil el Joprnly 5 ol pind slo I a2 b Slad
el Zoban Nigd oo e 9 pelS eenliy o gyl
(Poncirus trifoliate) & aw 7,6 ais, 9 S ;0 S g
5 aday o ol ke 51 5t 6,55 @B b ond il
Cote uls (WU et al., 2007) g 7,5 (s HLS 5 5,
e peoly @iz oland goanS > oSl S
0 b b oSL ol Yl sl anils col (See Jslite
gl (IRl g s ) pls dangd o (BLS slagygee0
el ysds mle 5 ogisn My b Lb 5 Wsdie i
Oizmes Wighoe Hlopealy Gla S 5l el s5lusl;]
bl cdb 3l 6556500 slaz B el Sl o S Lo
yol cwlas” (Henri et al.,2008) 555 oo sloie (gl <> 4

9 Ngd oo pelly 97 JokmenS polie iy CMl> e

b 5 e S 53 08 ol p oL 08 e V- il
(V' Jgoz) 8l als S jlard 4y S a0, YOIV Sy
4 poeedls Jloel b S Jud IS (a2l )0 2alS (e (0
ool el pdizme plo Glo)liE o 30 a0 b b S
o] Cawds ol (590l 40 993 45 (Haghiri, 1973) el

oo GBS onl 5o

9B eIl g Ay yhand
el Ll Jlas jlats, g alse (25u jad Oliee (n i
oS J> 6,5k + Funneliformis mosseae (s 3,95
Ol sy 355 (ol (Y Jgaz) el Cessay (MHP) Sland
NS 5 AVAY Glsen sy i ity |y a5 (tlyo iy
aby S, ol (lHC) gl (g sless 4 S )3
alax 5l olS slaaiss colawi jo 0l vgeS K a4l
(Nurlaeny et al., 1996) Lsw ¢ (Nadin et al., 1996) ,u.%
b Bl Gl oy any Job SIS Sl 005 GBS
Hal et al., 1996; Marschner, ) soi oo Cgwsxe youd 3505
dilate LS5 el S jand e g SG 1,5 (1995
S et 5 Sl 130 00,8 oo iy B, 5 4l
Marschner, ) ol jiion ,awd b gladlhie 4 o] 54,9 ais,
o el (530,950 Sl B 5 35Tl &S JlelS (1995
et 255 95 (el 1S, b as gle e b alie )0 wiog
Bt i 035 L5 5 WSl Ly o, Wogy 0 gl
Lo 10 65,550 sbog,B jsa> .(Mohands, 1987) wss,
ol yawd Cd> gauo, MO LIl Coge oy ol u,
ol 1y el el Jdo ldde (Sharifi et al., 2007) <ol
B Gpglirs annsi Jods a4 olS aly) Gdo gl
lowgty Hiud Qi Gl Grizes 9 S0 5,05 g8
slsSh WS ol Gy sl sl
sl miy Jed 5l 2lelgile Bk 5l lisegoses
Sed S Sl o S il 9 SIS aul aiiles
el GRals b ooad oy JT slasnl ogi oo Jolonel
092 5 Sl GLSE 50 pgiiagll 5 (0,5 AN g Shussin
s B i ol s Sl S 8 s
S pgrodls zakaw iol38l L (Henri et al.,2008) wgis oo
(P=0/01) (s logime jobar atn; 5 (2l9p 25w yid Oliee
5 2ler A yad Ol e (Y Jga2) S8L pals
Sk Voo e 1ol Oliee %68 5 wals o 5l ety
Voo led (T Jgo2) w8 Jol> S 0 S0lS » pgesls
Slaphl 5 4y, yhod CBE S 0 SoLS j aoslS 0,5 s



Wgdh (St 5 oo (10l Ll ol s S5 44 )]
Clali pgeesls 4y S1  Sogll mohaw 2yl53l L (Horst, 2004)
Sologme jobay 58 ol ady; g 2lse Sy pemesls
powaslS Clale o iy (Y Jgom) <l lidl (p<O/01)
Oliee & ae) 0 g plae FIVATY ol @ plse (25
PAIS 2 poedlS @8 (oo Voo Lo Sl plg g V- B/OY
gl Sl lagide (nl 99 8 0 ponesls chile (p 1eS 5 S
SE (ol ooy wald) 0,55k pgeasls )5 oo sho
@ aS SblS (puiize mlo Gelul 5 (¥ Jgo) ael caony
O paie pl w8 18 sgeolS U cou cell YT Cus
PRKSRATERCH RESUPIPPNC SN JP PRI EN
oLS 09 el g ab) EalS 4 e a5 w0 S olS (S
poaedls a5 Wo,S by izen (Varvara et al., 2000) o
Gl 13548 e 20l o B yae ST plealy (RS ol 5
Jlie ;o oS Caglia 2alS 5 oLS o Ll ol cdile
(Vassilev et i o ol 59 LialS el (BT 5 bas Lo
pomadls Clisee mghaw g i) 055 hlite &l 31 al., 2002)
Jleol whaw )0 4ty 5 2lse ASu poedls clile S
poeesls chale (p i (¥ Jgu2) g Jlogine wo)s Sy
poeesls p S oo V0 v 5 gdli g Lo Sl (2lee i3
bl Jlos 305 31 o1 Calé (28 5 S5 0 S5LS
-oauiS J> (5 =SL + Rhizophagus intraradices 3,55 z,
Funneliformis 3 550 7,8 L zdli ioren 9 Slawd 5
Sk Vo mhw g Olawd souuS > 6,55k + mosseae
O (1 Jsaz) wel sty S 0 S5LS  pgedls
hizophagus j; js5cs 7,8 b zedli [les 5l aly ) paesls cidale
L zdli e 5 Olawd gouisS J> (5 xS + intraradices
souisS J> (5 25U + Funneliformis mosseae 3,580 7,18
5 S p kS popgedlS a5 e Voo a5 Sland
£S5 e o s 5 (el (ga0) sal Lo 5l gyl S

(¥ Jgoz) ol cewdy S 0 LS 52 pgeaols

ol yo eads solarwl (paumesls) (X paie YL slacdale
2o SISl cadly g 0g gem D)3 oS (6l dsllas
g ol glad gl sl ally ad 5 Seslul ol
ol slaatly poresls p,S6lS )3 )5 (oo Ve il
039 A3 VEIVR) (alsa slagladl 35 59 1 Jasd 5l ool 25
oS aiy, 5 055 5 (doyn YOAY) olea slaplail Sas
el a0 DVIY) ol ady ) Sz 59 (dua,o YI/VY)

IFAA dsdnsl Ao 0 ylouds Be 0398 o)l ol S g OF wlinixs YEY.

Wbos ol S Jolre jo paie pl cdale @l o
(Goyanrajlo et al., 2005)

popedls
lop (i pgredls Clale (6L g 52,550 slag B o p,l8
oalS do 0 S Jleixl e 1o (g 5l0 cixe jebas | &3 oLS
Slewd 50 2ler (isu peeslS clale  SYL (Y Jgax) ols
5550 8 b el sl 51 o1 (2568 5 sl b il g
GodsS > SL o+ Rhizophagus intraradices
sz B o5 e (V) Jgax) del casoas (14P) Slaws
2 S b |y Aty paredls cdale (655L g 5 95
chale oy s (V Jgaz) ol il as o G Jlais ! mlaws
Rhizophagus 3,680 7,8 b mdli jlad 5l aiy; poresls
S g (I4P) Slews gossS J> 55U + intraradices
padlS e jless cpl el Cavoas vals jles 5l T cldale
Oed) dald e A Cand w0 AFAY e w0 1) A,
e LV ) LS g Jool (Y Jgaz) ols ial33l (puiils
e Bl 5 SYLeLS LUlss 1 s ,s80e slag, BB ol il
muaxmﬁ%aoLYB%)ﬁwi;NQI}Lé@aosﬂ YR EN
S oo Gl aty) oy yolie ol Qi Glie 558 &5
Adewole et al., 2010; Hego et al., 1990; Andrade et al., )
S5 sloz 8 L il .56 (2007) Radzieh etal. (2004
bogs (S polie Qiz  Oland oS J> slas 5L g
S a8 ol i o] ks .asols 1,8 sy 8,50 1) anals LS
I iy s 3oty o5 ST 5 g8 L osd el (ol
Sl L> MLD.A 9O Aoy o r:}.».aéls 9 S yw ssle QS"S'“‘“
e polis Sl (550,95 Slag B b il 2l Gl
g ol il polic pl @ ool slacSs 48 Lgw oS o 1,
i) 50 Yl g Bad JEe e idu 4 2eS polie ol
i 2025 oyl ol «(Andrade et al., 2004) ws,S log gz
S @b b ol las o ady, 0 pgeslS
el Slaws goaisS J> 5 5L + Rhizophagus intraradices
LV Jgaz) 09d Jie 2lop (idu 4 (5705 paedls ol
@lse 5 poredls pedlS joa> )5 Hiud ol (il
99 ol Jslowal oS 5 LSas cleay Ylaisl a8 cily tals
Ao, 3l pareols Jlal rals (Oskueietal., 2008)ail paie
e cpl Gad S e e 5l SU Wilg e olsp slaplal 4
5 0970 I OlaS 5 4 pseeols Jlail b Jshoo o)lgns o
<,k 51 (Sanitadi-Toppi and Gabrielli, 1999) ol ass,
JEl pas g 055 50 58 oSS L s o8 > ,B slecas Ko



YEYY o lind 0uiS Jo 655 5 630 595m0 W )6 sl iy, ok 9 (sodiany

G S a4 6 5h g 5,55 sz, Jles!
el Jlasl s 2alS |y paie cpl pae Ol cudly pgaesls
yod 0uiS > (5,551 9 Funneliformis mosseae z,8 ;Lo
el )| e canilys @33 (g9l o lalS 4 paaeslS g (M+P)
(2,0 V) lap plail g (aoyo £) aiy ) Sz 59 (o, Q)
2 e ke Ve ol il po aald jled b anlie o,
zoly ssb & Giod (nl @l aas Gl peresls p,SolS
die &0 4y pguedlS paie Jlpmo cdalé o IS aS ols lis
Ll ol )o g wilioe yae g Sk el sl Sais
bt 1y s ol it Uy e oS sl
S 851 a8 slacdale o b cpl bl saless JolS
s ymals olS als ;) g ol slaplail o 1) S

REFERENCES

Adewole, M. B. Awotoye, O. O. Ohiembor, M. O. and
Salami, A. O. 2010. Influence of mycorrhizal
fungi on phytoremediation potential and yield of
sunflower in cd and Pb polluted soils. Jornal
Agricultural Science. 55: 17-28.

Andrade, S. A. L. Abreu, C. A. De Abreu, M. F. and
Silveira, A. P. D. 2004. Influence of lead additions
on arbuscular mycorrhiza and Rhizobium
symbioses under soybean plants. Applied Soil
Ecology, 26(2), 123-131.

Azcon, R. and El-Atrash, F. 1997. Influence of
Arbuscular  mycorrhizae  and  phosphorus
fertilization on growth , nodulation and fixation
(N15) in Medicago sativa at four salinity levels.
Biology and Fertility of Soils. 24: 81-86.

Bashan, Y. and Holguin, G. 1997. Azospirillum—plant
relationships: environmental and physiological
advances (1990-1996). Canadian Journal of
Microbiology, 43(2), 103-121.

Brooks, R. R. Lee, J. Reeves, R. D. and Jaffre, T. 1977.
Detection of nickeliferous rocks by analysis of
herbarium specimens of indicator plants. Journal
of Geochemical Exploration. 7: 49-57.

Cooper, E. M. Sims, J. T. Cunningham, S. D. Huang, J.
W. and Berti. W. R. 1999. Chelate-Assisted
Phytoextraction of lead from contaminated soils.
Jornal of Environmental Quality. 28: 1709-1719.

Das, P. Samantaray, S. and Rout, G. R. 1997. Studies on
cadmium toxicity in plants: a review. Environ.
Poll. 98: 29-36.

Demir, S. 2004. Influence of arbuscular mycorrhiza on
some physiological growth parameters of pepper.
Turkish Journal of Biology, 28(2-4), 85-90.

Ehyaei, M., And A.S. Behbahani Zadeh,. 1993.
Descriptions of Soil Chemical Analysis Methods,
No. 893, Soil and Water Research Institute,
Tehran.

Gamalero, E. Trotta, a. Massa, N. Copetta a, a.

Aoy yad Qo0 FA) olS las | d(auo 0 YYID) S s Juds,8

el g (w20 FA) aly) sl (2,0 00) (2lsa 250 5
oolaiwl pac) sl jlows b auglae ;o (o, 0YVIY) lse iz
WS oy alS (papesls
pas Lulyd )5 655k 5 55500 sl B L S el
olS o, Sloc g oy slo ali Sgy o pgedlS paic D9
Funneliformis 3,550 z B b el jlos (ol () pooays 3
¥ ose Cadlyy (1HP) Glawsd gouisS J> (5,551 + mosseae
Glsn sloplal Sas o3y (oo,s YVIES) Llsa slaplusl
el )l (oo 0 VVAY) S L3 )15 asls (ae s T71Q)
&lsd i s (AVIYD) aty, ,aud d(as,s YVAR) ol
Gl (il s Wl e 4 S 1, (aoys AVAY)

ey Ceils Slind 00iiS o (6,35L Lt aimes amd
Gl (28L) el (g0 e ) Cars oy FYIPA |, 4y )

Martinotti, M. G. and Berta, G. 2004. Impact of
two fluorescent pseudomonads and an arbuscular
mycorrhizal fangus on tomato plant growth root
architecture and P acquisition. Mycorrhiza
14:185-192.

Goyanrajlo. M. Cole, C. V. watanabe . F. S. and Dean,
L. A. 2005. Effect of cadmium toxicity on nitrogen
and phosphorus uptake and some vegetative
characteristics of shoots of seven rice cultivars.
Science and technology of greenhouse cultivation.
4 (8): 125-142.

Gee, G. W. and Bauder, J. W. 1986. Particle-size
analysis. Methods of soil analysis: Part 1—
Physical and mineralogical methods,
(methodsofsoilanl), 383-411.

Ghahramani, R. 2008. Investigation of the severity of
pollutants in southern Tehran to cadmium and its
absorption by spinach. Master thesis, Department
of Soil Science, Faculty of Agriculture, Tarbiat
Modarres University, Iran.

Glick, B. R. Penrose, D. M., and Li, J. 1998. A model
for the lowering of plant ethylene concentrations
by plant growth-promoting bacteria. Journal of
theoretical biology, 190(1), 63-68.

Golchin, A. and shafiee, S. 2006. Study the effect of
zanjan lead-zinc factor on the soil pollution up to
10 km from the factory. Soil, environment and
sustainable development congress, Karaj, Iran. Pp:

452-454. (In Persian).

Golchin, A., Atashnama, K., and M., Takasi. 2006.
Investigating the distribution of lead in various
organs of sunflower and rapeseed as an oil
producer. Pages 306-305. Proceedings of Soil
Conference, Environment and Sustainable
Development, Pardis Publishing House, Tehran
University of Agriculture and Natural Resources,
Karaj, Iran.



Gouia, H., Ghorbal M. H. and Meyer, C. 2001. Effect if
cadmium on activity of nitrate reductase and on
other enzymes of the nitrate assimiltion pathway
in bean. Plant Physiology, 38: 629-638.

Haghiri, F. 1973. Cadmium uptake by plants. Journal of
Environmental Quality, 2(1), 93-95.

Hall, J. L. 2002. Cellular mechanisms for heavy metal
detoxification and tolerance. Journal of
experimental botany, 53(366), 1-11.

Heggo, A. Angle, J. S. and Chaney, R. L. 1990. Effects
of wvesicular arbuscular mycorrhizal fungi on
heavy metal uptake by soybeans. Soil Biology and
Biochemistry. 22: 865-869.

Horst, V. 2004. Further root colonization by arbuscular
mycorrhizal fungi in already mycorrhizal plants in
suppressed after a critical level of root
colonization. Journal of Plant Physiology. 161:339
-341.

Jeffries, P. 2001. Achievements in the past and autlook
for the future of AMF. Research School of
Biosciences, University Of kent. Canterbury.

Kent.

Jeffries, P. Gianinazzi, S. Perotto, S. Turnau, K. Barea,
J. M. 2003. The contribution of arbuscular
mycorrhizal fungi in sustainable maintenance of
plant health and soil fertility. Biology and Fertility
of Soils. 37: 116.

Joner, E. and Leyval, C. (1997). Uptake of 109Cd by
roots and hyphae of a Glomus mosseae/Trifolium
subterraneum mycorrhiza from soil amended with
high and low concentrations of cadmium. New
Phytologist, 135:353-360.

Joner, E. and Leyval, C. 2001. Time-course of heavy
metal uptake in maize and clover as affected by
root density and different mycorrhizal inoculation
regimes. Biology and Fertility of Soils, 33(5), 351-
357.

Karimian, N. 1998. Excessive consequences for the use
of phosphate fertilizers. Journal of Soil and Water
Sciences, Vol 12, pp. 1-14

Khan, A. G. 2006. Mycorrhizoremediation—an
enhanced form of phytoremediation. Journal of
Zhejiang University Science B, 7(7), 503-514.

Khan, N. Qasim, M. Ahmed, F. Khan, R. Khanzada, A.
and Khan, B. 2002. Effects of sowing date on yield
of maize under Agroclimatic condition of Kaghan
Valley. Asian Journal of plant Science: 1(2): 140-
147.

Kochaki, A.R., Tabrizi, L., and R., Ghorbani. 2008.
Evaluation of the Effect of Biological Fertilizers
on Growth, Function and Quality Characteristics
of Hyssopus officinali. Iranian Journal of Crop
Research, Vol. 6th, No. 1. Pages 137-127.

Lindsay, W. L. and Norvell, W. A. 1978. Development
of a DTPA soil test for zinc, iron, manganese, and
copper. Soil science society of America journal,
42(3), 421-428.

Liu, D. Zou, J. Meng, Q. Zou, J. Jiang, w. 2009.Uptake
and accumulation and oxidative stress in garlic
(Allium sativum L.) under lead
phytotoxicity.Ecotoxicology.18:134-143.

IFAA ddnsl Ao 0 ylos e 0590 ool ol S g OF wlinixs YEYY

Luo, C. Shen, Z. Lou, S. and Li, X. 2005. Enhanced
phytoextraction of Cu, Pb, Zn and Cd with EDTA
and EDDS. Chemosphere. 59:1-11.

McGrath, S. P. Zhao, F. J. and Lombi, E. 2001. Plant
and rhizosphere  processes involved in
phytoremediation of metal-contaminated soils.
Plant and soil, 232(1), 207-214.

Nelson, E. O. 1982. soil pH and lime requirment.
Amercian society of Agronomy, Madison, 199-
224.

Olsen, S. R. Cole, C. V. watanabe . F. S. and Dean, L.
A. 1954, Estimation of available phosphorus in
soils by extraction with sodium bicarbonate.
United States Department Of Agriculture;
Washington.

Oskuei. P, Aliasgharzadeh. N, Shariatmadari, H and
Baghban. Sh. 2008. Effect of two species of
arbuscular mycorrhizal fungi on reducing
cadmium toxicity in tomato plants with different
levels of phosphorus. Journal of Soil Research. 23
(3): 217-228.

Perner, H. Schwarz, D. Krumbein, A. and George, E.
2011. Influence of sulfur supply, ammonium
nitrate ratio, and arbuscular mycorrhizal
colonization on growth and composition of
Chinese chive. Scientia horticulturae, 130(3), 485-
490.

Prasad, M. N. V. and Strzatka, K. 1999. Impact of heavy
metals on photosynthesis. In Heavy Metal Stress in
Plants (pp. 117-138). Springer Berlin Heidelberg.

Premsekhar, M. and Rajashree, V. 2009. Influence of
bio-fertilizers on the growth characters, yield
attributes, yield and quality of tomato. American-
Eurasian Journal of Sustainable Agriculture, 3(1),
68-70.

Rajai, M., and N. Karimian. 2005. Added cadmium
effect and time of bedding on chemical forms of
cadmium, growth and chemical composition of
spinach in two soil texture. Proceedings of Soil
Conference, Environment and Sustainable
Development, Karaj, College of Agriculture and
Natural Resources, University of Tehran. Page
322-321.

Razileh, S. Rovera, M. Andres, J. and Correa, N. 2007.
Effect of phosphorous solubilizing bacteria on the
rhizobialegume symbiosis. Proceedings of the
15th  International Meeting on Microbial
phosphate Solubilization. Salamanca University,
16-19 July, Salamanca, Spain.

Rejali, F., Alizadeh, A., Melkotti, J. And N., Saleh
Rastin. 2007. Effect of Arbuscular Mycorrhizal
Synergistic Interaction on Increase, Performance,
and Absorption of Mineral Ingredients in Wheat
Plants under Drought Stress. Journal of Soil and
Water Sciences, Volume 21, 2.

Rokni, N., 1999. Principles of Food Health, Third
Edition, Publications and Printing of Tehran
University. Page 1-154.

Salt, D. E. Smith, R. D. and Raskin, 1. 1998.
Phytoremediation. Annual Review of Plant
Biology. 49: 643-668.

Sanitadi Toppi, L. and R. Gabrielli. 1999. Response to



VEYY . lind 0uiS Jo 655l 5 630 595m0 W 2B sl 1y, 00 9 sociawy

cadmium in higher plants. Environmental and
experimental botany, 41(2), 105-130.

Sensoy, S. Demir, S. Turkmen, O. Erdinc, C. and Savur,
0. B. 2007. Responses of some different pepper
(Capsicum annuum L.) genotypes to inoculation
with two different arbuscular mycorrhizal fungi.
Scientia Horticulturae, 113(1), 92-95.

Shirazi, S.P., Ronaghi, A., Karimian, N., Yasrebi, J., and
U., Imami. 2012. Effect of cadmium toxicity on
nitrogen and phosphorus uptake and some
vegetative characteristics of shoots of seven rice
cultivars. Science and technology of greenhouse
cultivation. 3 (9): 75-72.

Singh, H. P. and Singh, T. A. 1993. Effect of VA
mycorrhizae in chickpea, Mycorrhizae. 3: 37-39.

Varvara, P. Grichko. Brendan, F. Bernard and Glick, R.

2000. Increased ability of transgenic plants
expressing the bacterial enzyme ACC deaminase
to accumulate Cd, Co, Cu, Ni, Pb, and Zn. Jornal
of Biotechnology. 81: 45-53.

Vassilev, A. Vangronsveld, J. and Yordanov, 1. 2002.
Cadmium  phytoextraction:  Present  state,
biological backgrounds and research needs.
Bulgarian Journal of Plant Physiology. 28: 68—95.

Weller, D. Linda, M. and Thomashow, S. 2003. Use of
rhizobacteria for biocontrol. Current Opinion
Biotechnology. 4: 306-311.

Wu, Q. S. and Xia, R. X. 2006. Arbuscular mycorrhizal

fungi influence growth, osmotic adjustment and
photosynthesis of citrus under well-watered and
water stress conditions. Journal of plant
physiology, 163(4), 417-425.

Wu, S. C. Cheung, K. C. Luo, Y. M. and Wong, M. H.
2006. Effects of inoculation of plant growth-
promoting rhizobacteria on metal uptake by
Brassica juncea. Journal of Environmental

Pollution, 140: 124-135.

Yaghubzade, F. Eradatmand, D. and Yusefirad, M.
2011. Comparison of sunflower and maize plants
in phytoremediation of cadmium in soils. First
National Congress on Science and Technology of
Agriculture, University of Zanjan. Pp: 1-4. (In
Persian).

Yusefirad, M. and Karbalaei Esmaeil, M. R. 2010.
Effects of mycorrhizal fungi on uptake of
macronutrients and some morphological traits in
sunflower cultivars (Heliantus annus L.). Second
National Conference on Agriculture and
Sustainable Development: Opportunities and
Challenges Facing. Pp: 1-13. (In Persian).

Zhang, H. H. Tang, M. Chen, H. Zheng, C. L. and Niu,
Z. C. 2010. Effect of inoculation with AM fungi
on lead uptake, translocation and stress alleviation
of Zea mays L. seedlings planting in soil with
increasing lead concentrations. European Journal
of Soil Biology, 46(5), 306-311.



