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1- Phytoremediation
2- Bioagumentation
3- Sand culture



WAA Jlo e Yojlodd YY" il (65,3l @abio 3 pale) S g ol 4 id YA

Db oo borye
Lg) 53 0 (g5 031l Ooliuo (lay o (o) (il ylg 4525 —(V Jge)

MQ.pot™t Sl clilé  mMg.Kg™" Siww )] cdaké

. (b o] b ol Jsb Ay, S 39 el SWS (459 a0
adoy e peldl adn,  (aled ela 1on olasl _ _ ;
s o (#55) (p5) 2ler 3l

(cm)
+[++Yns o [¥¥ s +[-¥ns AR VF/ Ve o[+++n8 \ il
VY Qe [0 s ARATES < IYAQ = OO/ ¥ s o[ e ¥ Sean)]
NAY s o Oun SANE S RS Y/¥ns RARE = ¥ Do 31
ey e ofeey ey Y ofesy Y s
0,5 dlass 0,5 w3k ye Ui
OVA Qs R AETY ¥ dh%
S|
Node ofe e Ve s

oY aw gl e ¥E

b B s ald
A
0.8 - B
3
%«} 0.6 -
204
3
Be]
) 0.2
&

T 9 9 oawd el 6l jlowi 50 Lug) auiy ) 9 (lgp (slaplail SUES (59 (il —() JSD)

b @L;-J‘J‘“ ‘a\-ﬁ\ [ Ay

(25) QK Lo ez s

ls 25 5 75 10

(LY 50 5084 Sliw )i sla cubile
S%;.w)i Slises redale Py aday g 2l slaslsl Swis 37) JRrCe] ) —(Y wa;)



YA L lil g i Je5 slam po)lsaieesS) pamai ) S sl

09y Lulyd s (cbgS @l cpl & K395 05 sl S
Ol pa » Jame bylyd sla Sogll pae g islosl JS7 5o
Gl 0399 A5 Loyl 4o

slao S 59 9 3 69y g Siuwyl cilisee slacdale 3L
Syl cdale ol38l b as sl lis Logh aday (g9, p ol
AL ) 53 Y ga9)See 0 Sl B o)S ()9 w9 05 Sl o1
A5 5 Y50 9,50 0 Jlo 3 baid gals pl ax STl
VIO (el yloss 13 0,5 539 9 0,5 dlawi (¥ JS5) 392 15 iz (s)lo]
SIS 6yl ime VS aals L )] ;¥ g0 9,500 Ve g
08 U pampiussion 555k siunjon 5o adlls 53 (F) sSal 5
czge Saiwyl ypa> 48 5,8 5158 Sat)l Gl > a0y
w2 0l) 659 cullled (gg)y p Siiw)] Jg b oS dlaws ialS
2Bl 658U (0398 (Sjodom et Aal8 53 55
= Sl 586 9y 2 (1) e g skl bwg o ladlas
s ialS Lo > YO 25 0ad plodl i job A0l)0 (g9,
Ll s 5,155 maide Ol ;¥ 509,500 ¥ clale )3 Wno)S
U agginy (52931 lise 45 50,8 535 pipen
g Laddos) dodo 5l iU ) Lials pl &S cul ash ialSas s
Y PV Lbad)..fl.: .)9.0., d‘).g WLA C.‘a.w u».tal_{ 9 0}5)56

Ol 2 JFI8 slow poslisisess pongiy s 3SL b Loy gl
Sl el Iy e 18U Llen slaplul s Siwyl Ol
Sy do 0 guali 5 ol pudli (slaslas o &w»)] Ol jae
s an plpl (¥ JS2) 39 25 1 p)5 95 +/BY 94/T
Al aal sl Sl i Ols WP o guili & ) 0
il slayles o olsn slaplul Sis 5 sinli8l pl pegMe
Lapliol ool o Syl cclale il 58l slyan 4 (V. S5) o
() 355 18 5 3,90 @Y LSl 5 5o

a5l G plgis 4 pangh) = e e 158
Yoo i & dlpgudng cpl b5 sl o i oYU Cawj o
Seluol 5 cabizes baglyinay Yoty gV Lauley ol 4 pioed
30 Mo ) i SO lg xS job Juto dlayly 5l edliul 4

b by iy a8 ol olis oty (olond 435 5 Juol> ol
cbale 1 )l iae 6 IS5 Jlow po)lisiasS) ponai Sk
M ul)_uo D9 y/va 9 Y/Yo M:J)J LY CA—SlJ a9 9 04U C.&.l)
el > ol gazs sl O1F busgio jobo 4y a3 Sy
loddy) 50 Kol oz e (V1) oz adlllas )3 g 2lsm

D91 (2lon slaplal ) ol plp Ve bge

1- Rhizobia infection
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The effect of Rhizobium leguminosarum bv. phaseoli on uptake and tolerance to
arsenic in common bean

A. Lakzian'* - A. Halajnia® - M. Nassiri Mahallati’ - F. Nikbin*

Abstract

Arsenic (As) contamination of soils is a global problem. Legumes are often used in remediation of
contaminated sites because of their capacity to fix nitrogen. In the present study, the effects of inoculation of
bean (by Rhizobium leguminosarum bv. phaseoli) on plant uptake and tolerance'to.arsenic were investigated. An
experiment with a factorial arrangement, two levels of inoculation (with and without inoculation) and five levels
of arsenic concentrations (0, 2.5, 5, 7.5 and 10 uM) in completely randomized design with three replications was
carried out in a sand culture system in a green house condition. The results showed that the dried shoot weight
was increased significantly by inoculation treatments. However, dried root weight and plant height were not
affected by inoculation. Dried shoot weight was significantly decreased by increasing arsenic concentrations.
The least dried shoot weight was observed in 5, 7.5 and 10 uM/of arsenic. The response of dry root weight and
plant height to arsenic concentrations was similar to dried shoot weight. The least nodule number was observed
in 5 uM arsenic treatment and nodule number in other treatments wasmot affected by arsenic concentration.
Arsenic concentration in shoot increased by Rhizobium leguminosarum bv. phaseoli inoculation. The
concentration of arsenic in bean shoot increased by increasing arsenic concentrations in medium. However the
highest concentration of arsenic in root and the least nodule number were observed in 5 uM arsenic.
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