Y Jlo o ajled ) dler ( AE 5 S8 50T 5
WY/ /Y7 e 3L s e

WAV O/ gl By b

@'ﬁ :ﬁw ‘5|J'.?-|‘9.>J§Lq.9cg.)j.>.' &'J‘Sﬁwb’yj:ybwu‘suﬁy;|

-:;e\da‘ timl Lo jdeses doews “JIJJJCJ:A 25

by&:f ém‘é sdj)‘,us AM‘D sQUL:S C}&J‘ 9 ubj ﬂ‘,;‘

53 JoosS e 4 Gl i 2 Shes 5 S pole Sl GLE p olsesse il Gloa e b e sl o
Gy 93 S o SRS dnse A as e 3 \WWAMSAL elps dle s SISO Y s olas JalS slas L - )b LB
AY sl 4 s) dﬂ.—d Coia > Pesuodomonas fluorescens s ;S L 54 @ZJJ 5 O 5 oila) dd-w Yo, Jole el s |
2 Sl Kss Sole addlas 3550 slacids LA a3 S b 55 (6,80 0) wals o s 4 YV 5124 AFA F AYF Y
SIS s 5 038 Sl L DS hed Sty el ks O e S s Gae o bIS O35k s
3Gy o b oldal @l s dils slia) 5 Slas il 5 Sas and 5 05520 o) QLIS Gald s 055 S5 s b
G 2 b SL b sl Jlesl s 5 s adllas 5550 slacin ST 5 6L 3 T cnl 5 (s iz 03
Ciliee Gt s 3l 0L (e JHSTY o2, 4l S B waalllas 550 e Sy 81 s Sosk 4 n o3
Ol Gt ol glaasly s oLl y5e Sladdo 5n (Solspme ) oy s 4 a0 S VPA 5 L s 5 5led 650
Gk 3l WOy S (sl s b os s e Lule il 5 Ay SR 56 s 4 i) S e glas SL S sl

A5 oS 3yl (Bl 4 e A5l e 55 S0 a8 W5 Rl 5 L 5T s 5

bﬁa&‘g.'b,-dl)lsgéﬁ‘xi)dfuéjﬁh‘zjﬂwdlﬁl (eSS

Ssehes VP L YA Ul s i 23S ek 40

IS S e OFF s 1y Ol e 5 LS 4n i
4L Sl W5 gl olS (FAO, 2009) o2 S QBLS e S S (Onyza sativa L) o

03 alty 5 Aed O350 dler 5l B s ol Aos Vo B Y0 Lo i b 45 355 o g ol
LS sl 2l e el 3 s slaoss 28 ol L s Comer Sl L8 3L Y5l 3550 )6
e Sl WSk ey glassS ol SISE LB 2 el Sl oS el el 3518 (FAO, 2011) &S
G A 3z £ 55 L b S sl oINS Fonll a5l VY0 Jla b Oler Cgmar gl 5L
e ole J"L' sk 4 S gl ) °°JJD—Z’ Lo (Yang and Zhang, 2010) <.l o SWRVESTRNIRE

Smrehteshami @ yahoo.com : S5z G SLi5 0] jons ok g3


www.SID.ir

4> 4 L (Rahmati khorshidi and Ardakani, 2011)
3 e 5 e odlial (Camer 0533055, skasl 4
dxly 53 A QR e sl b sl ssS
L 0L Sl a g Gl oS ol (5558 g
o1 iy 5 b OS5 50 o 5l B8 Sl ole
Ciliss glady g 50 oy 3 Geow opl Sl S
(e pole Dl QLK ebsesise @ SL

.sﬁéﬁsﬁw‘_;l}q-\}sﬁw

L by 98l

g 3 VYAA-AL el dlw s il ol
VP 5amon 1) ol dsb b osiS i Sl
GBIV 5 4z 2 TV LSl Ax (08 o B gadd
b osbT slals mha Sl ol iV gl b 5 Jlo
Ll by s 2 kS Ve 3 s sl e slsm 5 o
O R S RC PV I CH S| B U I
A S e L sl s slas
07 030 53 L Gl L3 e S0 slaled
LS iy S e (651 il Gla 4y s o dla
Ldd s S ki s mhaw A 53 (6 8L glasles sy
Slds e oyle S
oA mdlOsd 5 Sl GlassS Sl eslinad -
Pseudomonas fluorescents strain 4 | cz.h =Y
Pseudomonas fluorescents strain 93 L =4l -V
Pseudomonas fluorescents strain 103 L CJ.L -¥
Pseudomonas fluorescents strain 136 L cwd.v -0
Pseudomonas fluorescents strain 168 L CJ.L -5
Pseudomonas fluorescents strain 1694 45—V
Pseudomonas fluorescents strain L C.}.L -A
slle3T 3 Il s 35 5m Ay S e (glags SLAVY

s A ol 5 S Sl e 3

WY Jlo F ople ) e ¢ ALE 5 S8 50T vE

(Sharma, 2002) L5 o eslizael OLLS 5L 5548
J‘.ZL:L;« ok:s J..i) slcS 3 9d>ee J»L(« k)‘ijj("e‘a ij]"\:.:
ol 3 esls Sl Sl lazel i 5 ol I &S
el Jale pl 5 sad C)l;'- oS i Sl s
W}J dt}- B L;L@_,JS BE f,a.& wl L;v‘l)ls u,:.alS
390 3 W (\Yl/\‘\ 4)')}‘..515 9 Qk:j‘.:.é) Sl 0l
Lbasbs 1 Ui 1) 28 pl oS JlRe ind
oy S e Olse 55 alS 5 J8d Cdr LB
gijﬁ 6@6]"SL:)‘ oslal L PLY J‘.ZL:L;‘: v5ek:§ 6‘):
S esdpe Jm ool a8 Kk sl )
(Belimov et al., 1995) ol [ulsesssw by, SL ol
S35 QLS S 5 G Ol S8 e
OLlS Wiy il Caw (Pan er al., 1999)  lens
Lpdp Awd 5 O5oi odr Bl daulse
LOjsl el L g SL -l (Cakmaci et al., 2005)
Il s i Ads o ol A3 053 3 39z e Sl S
»> (Lugtenberg and Kamilova, 2009) L5 o 5 Shes
sdalie o b Ol 305 il 51 g SR
Ol Calaze 5 olS s el Jakil dond Olpe &S A2
(Bhromsiri and Bhromsiri, <3l 581 Cff' > Sas
3 oSl Osssn Mg o3 bag SL al Ul 2010)
Er oS iy S Slesar Ll G
SSL LU sy Cb (Biswas et al., 2000)
Ol ol g 2 Shas s psk sl 5 el ge g0 s
sSL C:ib BRI s s Ses i 4SS sl
355 L anglie 55) Os,%0 55 L elen ulise s s

R P P P g


www.SID.ir



www.SID.ir

\ u.b-&\)lsjuu»b‘}a‘gb)wb‘d:wélﬁb_'yﬁ|

Sl Joe S alend 5 (K3 polss S das

S s S Sl . 8555
= sl S il Sl ol
(ds/m) (ppm) ) (ppm) )
VY \f \/IAY 1q) AV VIOV s = e
ORle3l 53 4y SIS 4 b gegs s ilisee glag g gla S5 - Y g
o Jsb _
(mgfli) omS] S GEM il ey Jy5
" reaction . W & " "
(U)Ji-:ﬂ) (U)J-x;ﬂ)
\AFA S e Jtupf 58 /0 Y/0 Glo by slose AP
VWY \/¥ YV Y 4 s
Vas V/0 \g VoV
/0 \/O Y/0 VWE 4 g
YY/¥ VO v/5 VEA 4 g
YY/A \/¥ \% VPY 4 g
v \/0 Y0 WY 4y

e 5 el Jas 0 S0 (8 @50 o3l 6!
SASI S Gpan oS 5 Gy Gl olé
Al iy a0l oleeslel () Jsdx) L
L3S s se
wlin Jydoe ;C"_Z.U ad> o G gs ¢L>_=}\ Sl=
el 5o A 4l =l Al Gl O il 5
YF Sl a5 el ol s Sl s ag sbalis
L 0303 53 O il g 25 53 0T glaads; sl
slassS sl laslipml 55 5,8 &) s il &
o3 ¥7) essl me Sl 5 el 5 ied O
5 (Giwd a3 VUA) s 5 ol s (055 55
2o 3 A eslind (("3‘”‘“’ Lo s OF) =l Sl g
Glag SL L st Jlas glaamalS wlo sy, >
o e (Bl Vex¥e dols 4 i s o050 5
dxs 5oy VA LLAE (68U @S a s aalS Y slus
L Sl (S oDl odalin b 5 g5 5
Sl A5 pamn 3l 4 pl) lail= e

sl rlJH'\ 03 3y Sdas ol Ol 6‘).:5/@)".1;"

S XN S s e SL Cune
VA x V0l wle oS a3 ba,SU e
&ﬁbg@S&lJ;:_,;@.gﬂﬂybesbJ@:)jf
iS5l e S eslind King B i lams Sl b

..,U.,\iajf

S T Coner ol YA 51 ey dags S 0l il
soled ol glalks 5, , sPlate Count
Lo Sao bl 5l sl omm s 5 A3 S
5edd Jiled CiS lama 53 Comer e 5 ol
507 oo @ osk (Y Jsdr) ad eslel =il wle
Sl sl aes 52 (S5 8 Gl p ST ele
S & Sl s 53 mll Al e sl sl ele
gy (s b o) O 1 K5 e sL e SV
Dbl Gl e LS sl cole VY e
SaanS o 2 5 ol Oseedlomym Sl oade 038
I & bl Jub oS oKs s esls I3 &S
RN %1 Ji:An <l ub'-\; & dew (J:"’sz‘t" Y) S8
S 5l S Cslhe i e 3l 3le] Sles

‘}Nsuéﬂéhﬂv' L;A;)'\W.Q,.%ch;)y


www.SID.ir

NUE = Wg /NF oo (1) aa
o g (&) Jgame 055 Wg daly pl 5o
355 Doge & ras O3s sMie NP 5 o S4lS

AL o (Fan et al., 2004)
oalil ¥oabaly 51 055,50 S5 S a0
OYAY (oS UL 5 i sSle) 1

NPE = [(Ynx — Yno)/(D —-E)]........ (%) el
Yio 5355 Jlas o 2 S Y adaly ol o
e e Ll i D oals leg gs s Sas
M e Sl S E 5 35S Jles 53 0lS b
Aib e oSS i p als L 53 oS bus

o ¥ a5 el LS

NAE = [(Ynx — Yno)/Nf] ........... () abat,

Yo «$355 Jlasd 53 3, Shas Yo atad; (2l o
O35, slds NE 5 (558 05) Al [l 53 5 Shas
e e a5 Ll e (p SLS) e
i Ul J e d P Cad 5 (635 Ak
=3 2B Sleslanal Ly eoladl i 5hgs s jles
laakal; SHLOYAY (o ST LL G 5 55a) 5 S ppens
et Sl 055 S e e 2 eslial 5 50
o3litul 55 ponly (B mae 355 LK 5 s gla oLl
o3l 5 d o S s il anls S
h okl Ol i et il pid il e ls A
e 52) g JSTdau g el Sl aed 4 dlls ds
A Ol o3 O e 5 dilons (S

PHI = Pg/ Pt . ) aal

5005 Loy sdd O jied e Pg alal, pl o
PSS e G JS 52 el il P
Lo USa s

A (S a4l S (Shews Ol o
laaswy sl 5 S gladss slaas 5 bl S )

&_i44&)})}6‘}}‘@&:356‘;3.“&)@)})({

WY Jlo F ople ) e ¢ ALE 5 S8 50T 3

DS et s e Slacks; Sl ad sk 5l S
ol g F o glasl b i 5l e ol
.\lj_fdb'(_w A VO les 3 celu YA U @
~ostae 3 ol glad gl 5l eslizal L Lds i
ksl glacS sleslinal b k5,50 jols (58
ol e 5185 Sl oS b ol slag g Jsb o
L olS oslas lanl 035 28 slie (6 S o3l (sl L
(S s Aol b o555 Gl 5o el s 5l eolin
3 e A ] il W5 ol s Sl
0357 Ol SO 128 0aws 3lleslinal b a3,
(Hansen, 1989) s S (¢ .8 o3Il oLS

G LS s lele s s g - Seslusl 5o
Jsdoeasl o Y Il iy ol 5o o eslizd
03,5 M g ad e YO 8355 b w1y alS b slae
2353k 0T & Dlsbls sl s p s pol Jsloms 51 2 Je O
(el o SIS 5l e A el e w5 s S
s 55 a5 PFr 2y b 5o Ladsal i
OYVY (olan 5 J5She) s S 313 e gy oSl
ad la g ol oslas 1) el e aslous
Sl 5l bl )lss el gl slsr 5 06 5
ool 53 051 S Sl ol s ey
Slaesl 5l ol ()0 Slaials Lad Sl
FoO VPO g dyb 5 o bile lul 4Kl
2HLS aule Gl s s S SIS el sl
SSde) L eslizal ) el 51 055 %0 sl b5l
(OYAY (6,STLL

NRF =[ (D -E)/B] x100 ... (QDZVHR

LS Loy olde jaie Ol Jlaie D odal,y ol s
LS by oo s o S E (38 e 5o
e e O D B dala jles s
Y oadal) 3l 50 05580 S ae QLIS AL e 0 SLS


www.SID.ir

SASL e sk 5o A Pl s cdls p patlE g ey 5 jAed D50 B e IS Ll w s Y Joa

S sy arls G as S G e S O5s i O pan GLIS ool ax s CHJWELRE
e b

YO A qe/50" fory” ¥ LSS
ooy YYe/00" 10V /Y SV/YA™ v &St
YA OYA/ND™ \NAT/AN IINZARN | o3
oy YO YV/AY S \Y/ 0™ v S,
RERL) \nVAZZ ARVANS A/Q¥ 0 Uas
O/A Yo /A Y /A Vo /A - I

_)\.: d«M S| Sy f.)&ns _)‘b L;..sm @M * _)\J 95“&‘ )L:"""'f ) Ve

3S0es 5 fnd Cls g GaFUE (sl 5 nd D35 f u‘,u‘gl,\s,;urs,w&g;gw&«—f PRTS

b il als il e LS ad e 16 Ojs b oS ey
A (ke/ke) (kerke) (ke/ke)
/OVYP FA/A¥ va/10° \IZARN ila
+000° OF/VE Ve \LYALS gy
Y8 FIAV Y/YY LSD

S aSK  (sls gnn gl LSD 0505 elid p i asliin (o5 (5115 &S o, le O s 5

e S (F dadr) ol (ol e« )
oy ) mla s (sols e sl oialasl l s
S bt g o amlis Sghsb 4 o Jsds) dils
TV Sl L s 0 VAL, o oS 55 O
5 e O b e L8 iy DAY 5 FV/YE
pMuJWJJ‘)I@wW‘}Ml)‘)WL’%
D550 53 YON SYVEY YV/P0 Sl Loew 5
3 b O35 7 (0 Jodr) A sdalin il 5 aud
a3 g el g et L ORI Eel el
55 5 edd L sla S Sl g iy slaws sli Eels
Lo g 4ils 5 Shos Llil Lol ¢ 50 50 ol o
Sl 5 Ad OS5 50 Grae LS SGl 4 s
Al g s (B mn 35S g 0t A5 4l e o

J_:.))j_g A_Bj.‘m L;ibks LS .l:.]j: MlJJ‘J\.E.A &.\jﬁ\b

Coley by oo Shas glab jladz Ve el 5l LS
sl IS 5l Bl 51058 axb 5l 1y glasl= il
o atin 53 ls 3 Shes aclowe gl 3ol LT
Fo ¥ s e gl G iy S snd (Shews Sl
Cusby A Sl e s et S oS a5l e
3y5m il o Sas a5 LA 058 (e 2 bs &l
mlin 5 bl a0 plail gl 1238 15 dloes

A oslizl SAS 15 o5 5l e Sl

MJ@U;
.(\‘ J}J~—>) (PS'/'O) osls S92 ngbg;.'*“ C)}Uﬁ


www.SID.ir

ol Sl Lag s Tl o amlie (Y Jsi) A2
g 5 doys /05 Ikie L VPA @ oS aS
S 5 e o Ao D Sk LAY
O Jpaz) as S sy Ol 5l cils el s
Ao 3 O bl o 53 035 03 6,50 S
VA g s 8L a8 (5osb 4 1 ) A Jls sms
e d i ds s /04 S b 55
Ll oo e ol (VKD sl 0L |y i s
e Saeal 5 b 8L (SauSeg5i ddal) edias 0L
2 50lS e ) S e SUsers s e T
sl olS ol o ol = Ol Sl 3 s
L i il et LE VA 4 g (6 8L o g
OB Gob Sl pe &l a4 jald elanl Ll
5 A S e 6 SL Sl eslinl s w4 jad ol
B s e, a8 dauly e opl i Ol
WS Gl cdr LB ad 4 Jal sbaolins
S esliul a8 aas e oLad e opl Sl Bl
Sl el Ll g s ST 5 SL
OlBl el Ad) S e (6 S 3y el oS i
Gt ) 315 0act oS Ll R sy A
s s adly slaas Gl ey sldas il B e
5 K esle AellS Jliml sl s 5 SKis osle Ol e
i 3 g S Ladils 4 4Bl xaS i
J OLIGLr 55 b s e OaLS a5 s Ol
s @ SASIs W5 aanls 4 ) Sland sis
A i Sl (I 0T A Shlilr s
Ales S 515 S (Rodriguez and Fraga, 1999)
) i ol Al e Slind oS = Ol 5,
dias Ll 5blies el il b 3l ol s
AL S cul el o158 oy as ol s
S e D03 03 b o plsesd s

o= oy s CSU 5> (Egamberdiyeva, 2007)

WY Jlo F ople ) e ¢ ALE 5 S8 50T YA

Sl 5o s, Sas S e bl b 50 Y
Ois e D ae LS OPA @ S0 a4 by e
S pan oL b QLG Slde il by 5 2

e 8l o, Shes b (S5 daily Lls s 5 055,50
23 A 5 055,50 G pae gL VL olie 5 S
Olg o 4z ol 51T o s 0 5YL s 5 Sas
Jeds a6 SL o5 5 8 blanad &5
5 sl adld (515 gk 5l by o 2l
Ay il kb s Ay e sas e W5 )
3 Shes ol ole Sl Ol Al 4t 5o 5 olS
esliil 5 g ol b plnl el e olS 0 VL
Sheslinal LYL 5 Shasa a5 L 5 255 5l olS nile
@oleasl b 51 OS5 ol 2,08 dagg SL
SNl S s sl 3 5 o3 40 4 O
Sl e 2 Yzl Ll o s s
il S cul ea s SlrS il sl slas S
Slas 8L 5 Al el slas SL S sleosS
(=5 el Sl e Jul Bl o Slind oS >
3 a8 sl S O ae oL (25 o o35k
et (OVAL 0L 5 Sls3) Gl ol o 2ub
T 5 e 355 5 #1028 B rae LS el 0l O
Oy o 5w Jid 35 S pme oIS s SL
el 531 CJJ) O dald 4 Cond oy AY/Y 5 TV/Y
il et la (WAL O s 5 Sl s) Cunl al
oS ahgay s dddr b e sdasOLiS (ind
1y oS s s ls ol ol il 55 emie ol s
ot ld g5 s e OLAS Wl 4y el Jlal s
pLE) o oS A3 st (HlesT ol 53 dud Sl
35y Solagmn Sl g SU sk o rames
4S5l Ol 5 Sle alin o g5k 4 (1 Jsa) 30
L oile o8 4 Coed Aoy +/00 e by 5 03

o |y (s Sl s ld o n 10T Kb


www.SID.ir

va u.b-&\)gfwajéjwbdfwduqrufﬂ

5 5ks 5 jhd Cdls p asls L(._,dt:“,ucajj;,sg,@&n,\s,;d,:sgc,aﬂw@égM,L:u—a J g

b Sl el el Grae LS ied Gpae GUS 05555 G ae LS S SL sk
) (kgrkg) (kg/kg) (kg/kg)
N /0N vy eV Yy/50f dals
/0¥ OY/A$P £Y/Y4Pd YA/ 4P F g 5,50
< /OYA ov/0V Fy/eyed I AF s (5 SL
o' ov/ s £A/vYd YV/AY Vo¥ @ g 5L
+/OOF® VAR TA/AQS Yo/4v° \E 4 g SU
< /O5)? 04/fY? FV/FE \aVian VEA s o 5 S
+JOvsee OF/FY® £Y/0F° ACVER L VP4 gy g SL
/00 INTAh \ATA AR YA/A5Y YWY 4 g (5 SL
/oY Y/ Y/PV VY LSD

5l S b (gl sime o slis LSDIG g 3T ool iz ailin (o5 o (6l 47 ol 5 S0ke O g o )3

syrse pobe Sl el 53 g oS S Sl
ole ll (L3 5 phass sed s A s S
5 olS s 50T 0A bt 5l 5 S sl 5 L2
@D SRl IS ook a4 Al e e Jal e
3 Oosf pRIPB e Olg e 1) And 5055 580 25
Sl SRl kS ales laslll o ssmpe i
oS i) o cails @ olS 5 s Jathy ole
3 Shes Colg o3 5 olS Wd, Rl 5 lagg St L s
SaS 4 e jole wds bl sl el 4l
by edd Ol ele Sl il S e 651
o 5ol il aelge JUEET syl sl Ll LS
5 e elinal 5 JEL L skt OLE &S 4
38w SRl s il SIS gl el Dl 055 5
0 VA s 533 Shae D35 W w5 L 3L e
5 Sboles G 23S axs 1 bladl ol Ol
g o A 5 0555 AL SBLSL L b
Solssme SN Ao 3 ) Jlel mlas 53 (6 5L la
WA 4 S0 aS5ysb a0 oF Jsdr) Sl s

A oS A oy YOO8 5 YEAY Sl L

eSS K a4 S s e s s
Ol b Blol o Sas Jlade 4 jand L 0550
S bl 5l ssas Mg S Lo lild 4 oo
w05 S

s 3 e pole SISk LIS oy ol
ol 5kl e S5 S s elECh e i
S ol Ol e 5 Lls 2 0T 53 IS 55 8 5,
el p Sy ol ypde 3 b

A 2y 2D B b sL ke
sy dops Sl mhe 5o (gl s s
sy OLAS (6 8L slaas sy anglin (B Jd) il
2 eSS WA oSl L OVPA s S s
3,5 355 01 5l 15 i olys (LIS o iy p SAS
SASL rsbe o O35 Fhs L 0 (A dsi)
Jo ol b Ll (8 Jsis) 355 sl ms Lol s
LOIYA w80 o sy OLE Laosls o dalio
Gl @ it p S eSS VAT
S e S0 Sl eslanal bV dod) s)ls 1) 055 50

slasOLes Cj.p}a L)‘i\ C,JLi u;“f.\j'e\ eLﬁf Jj.ila.a c.l.::)


www.SID.ir

v -

C
3 .

)

%
3 ¥
.} Y
10

\5’\; W,,‘! 2 ,,‘f \‘{ v,"i

S SBls g GaRE  g p) s (g S il gla g Blie F1-) S

B e 5o o8 At sk ad 5 0358 (#1052 5 R3PS s AL I Sl 4 s -7 s

WY Jlo F ople ) e ¢ ALE 5 S8 50T A

f”n)ts _;[1)5 e ol Ry Okl Olekil Okl s Qlﬁc.;_i c..p
Ad B Es e S RPN s 8Ll <L U5
Oass O3s /% O3s 5

Vads AN Y/FE V/as” VO/FED \ALE v S
™ AV Y/00™ VAns V/AY ™ VAT \ s S

YT AT V/EAT ACE A YYY/ £ 4 35

A e Vv Y Y. Ve/fom 12 S,

N AR VY VOV Y/VY FYN0 T4 Uast

YA/® ) YY/Ay 1Y/4A YY/AA YE/VE YA/AA - )

s e Ol s g5 pde ™ 3 pme Dl s gme sl G0l

@ Sl 0 pand 5 335,50 (Slas Sedlsl Ol Slind
O 5 lsg) ool sl dals s
— cjfj_lﬁfwj_gul; 5, Sles il 8 (YTAQ
dabpe S st 2L L edd Sl 58 0 S kS
J_‘M)' MJ\MJ’{-&.}%J'} naLS &u}; Y
Sl sl slasl 3, Sles edd S lde
9 ijj_:c.: )‘ ol BL okﬁg v__{bbj gﬁ_{j}]ﬁjﬁﬁ u._{bks
deas e 0L ooladl s Shee A g5 G jaub
e 2LLS an jied 5 055548 SO nsd 2LS
Copds as 55 aS 3)b Ko LI a5
ol Kl 3l (Ko S8 5 28 s ed Jles!

a (V ddr) Cils 1) il 5 050 s alb 3kt
e 055 e (6 S Sl eslinal b oSty 0 kS
il B as 03550 4 S oS 5 4l g ol
ol sled 03 VU s Shes 4 55 L fioman S o0 1y
AL Sl i Do DS APA a5 6 SL
w5 b s SRS ) s les pl 5o aed 5 05 0
53 o5 a6 SLs LA sdalie ol bl w
Oty J s Ll b o) 93 53 VPA 4 5
Ak 5 O5s s Baas s ol @B @l s Ses
s S ad 055 el Slsl il 4 e
odsS e sla S s )8 L as ol i 3

"


www.SID.ir

AN u.b-&\)lsjuu»b‘}a‘gb)wb‘d:wélﬁb_'yﬁ|

S5l i sla g i 5 03555 #5 5 Kdi A (A S5k A ke alie -V Sy

s shs e Oladily G e 0Ll olasl, RHH AL sl
A #05 SFlo b S5 S5 Sed 235k <L
(ke/ke) 03s s (kerke) 03a 5 (@) s
(kg/kg) (kg/kg) ()
VY/YYPe ALS YSV/OY® OY/AV? f/ATP VE/VAP sl
YO/AY® V/AO® Fra/4.f Yo/ f/8A™ Y/84° ¥ty 5 ,SU
q/vsed AIYAD YOV/AV® Y e? Y/vebe Y4/A\° A 4 5 5 SL
AYY AN TEe/aqt of/a0" Y/84¢ \#/ATD V¥ @y g SU
YA/Q AVANS YFN/0Q YY/q5 AAS AEZACS VW oy g 5 SU
A1 A/ YOO/VV® AVALS Y/s0™ YY/OY® VEA 4 5o (5 S
\ O/ yybe LA YAy o° AAVOTE AR YV/YE® VP4 4 5 5 SL
OIAY f/av You0f YV/AS £ /Y LSD
A S L (gl ne g LSD D gaST ol ctizs e o5 (5l o a0 S0be O 2 5
Er el o3 @38 il gl 55 5 Koo Gl 53 Shee pilsly w28 —A Jgdr
olasl s Shas als Sl 05 as gt s wls slass Dol Ay sl L;:\ﬂ a5y Ol eis &
YYVOAY /YT VRN qr/ A" VALY Al SIS
YOYAV VAN Y/YE IRFARR AL V0554 | .y
YraqyYo/AQ”T AAn TEART \V/ON™ v &St
YAYYOY/ ¥ AALH \ELYV/ AV v & S,
FAVAFY/\Y \/oY AY/OA 0/50 ¥o (1553
\Y/0or \iZd V/00 VYV - VS -

Dl e M 3 g 5 e "l e M E s el CBDln R

‘@)Mjbﬁwycwjdfud‘/ﬁsl{j‘e)u:w\

e s s s Yo ol jole ol i b

5l Gl s i 5 035 IS 51 W A

Ll o LS 5

| ECPISE GSL JaiSan p yeomen 3 bag SU
(A Jsdr) s 4y Aoy O da.~)> Sols ome
Lo oile o3, 4 Cud VPO L 3 o8, SOl

A el 1y (g rig ad g s ails sl VE/AY Sl

S slaase G S
St doys O ezl e 3 i o35
rSle LAY s aS(g5b 4 el sy (gl ne
o L M e SRS s S LS PR/
Solasme CslE 05550 st 2L 5 A
sl 0L LSl alie Jm ol b Ll s sl

g_ﬁ!‘)ls Cdo B Sy

a2 1 LIS it \TF e 5,SL oS
G Ay S e 6L S eliad b od e b
Ol SRl e Jied 5 05580 SKidnsd
G oS ol lapllil s s e i 5 055 %


www.SID.ir

RN Jlo o ajled ) dler ( aLE 5 S8 50T 5

AY

A it sk )3 w035 53 om 3 Shes il 5 Shes Kl alis Jpr 4 Jgur

(kg/ha) sslasl s Slas (gr) «ls S5m0 a5 als sl ook amy sl o
frvaon? YV/O? V2N O YY/eet B
b a b b .
Yayo/0¥ YV/AN V#/4Y \Y/VY sools
\nn7Ate VA A/+4 VA LSD

Oyl iy 4 b SSLLLSDLG I ()ls e ] oS j2ie b G L gt o el L) ol anlis A3 0 e 3

S it sk o 3 Shes Gl 5 Khes 0be dlis g~V Jsr

(kg/ha) sslasl s Slas (gr) «ls Sl O3 a5 als sl ook ey sl sS4
kit YAIAZ? (RLVAR N VlaYe dals
FYYa/YP \Wiate VAv/vobe YA/Y YR fa gy oSk
FY 00 /A YV/AVhe VIV P YAZEYP A 4w 5L
FAVY /O™ YV/AYP 7% VYV VoY g s 6 SL
TAAQ/$C YA/NSP VVF/AC YA/OV® W 4 g 5 SL
FYET/Q Y5/40° \Y£/AY \A% VA g g 6 5SU
FYOY/AD YV/00F \Y£/4)2 ARVAING V£ @ e 65U
FYPY v YV/\ O \Y5/VFP Yo/¥$° WY 4 g 6 SL
FEA/AY V/¥Y VE/AA V/PY LSD

.,\J)I.,\;'6)1>fﬁdml‘6ﬁiﬁqj>&hopﬁﬂxl .JilaJ,:wLiaM)AOC]a.‘)AJLSD Q}»ﬂj})quwﬁ\:ﬁ

b g e e il slaas il el O g olels
)ﬁ)ls L S Conl el U’LJ\; ‘)§'LJ (5?“!.‘.579 B J.t_}«.fa
lssdse S el @ h S U els
wk{. k):__).‘)ﬁ‘ 4..:4? B PHER P LCJ)S BL W))b
LL;:-E}J w.\ B (\Y‘/\‘\ 4;’}\)&@ 9 gﬁ"k??:));) C,...w\
C)Ja.w O OB s o) 90 G Sul e BV
(/\ d}.l}) Ls edaliee )})L} 4;94_ Sldes B LALQJTSL
Joda) sl Jolast] s a4 sde VY/VE L lils i3
e S g O Kl bags SU sl o amlin (4
VA a5 5L Lo =S Sled ) 5a0l ey sl
o e Ye/YP B Yo/YV )'J..;.a L p.::‘).: “ 'Y 9

)LM“J b )ﬁ)l{ 4>=~3 Sldas u{f“s ASJB- B TR WA

VA a g Sas SL L DA il izmen (8 Joir)
L dals sles 5 ails sl o 20 VY8 Lo LAWY
D PV JeC Pt PR oS S SA R VIR B W
33 3 s o3 6L O ) Wls ol
Sy Ol 1y ool pme OS] adp 3 als sl
w680 L L il Dl Sosb 4 (A dsix)
i 53wl Sl i WO L5 0By 53 VPA
c;au);uﬁjw\uwwﬂsp;gfoub
(Y JS8) el s 4y aila (35 53 AT (g SL L L
53 1y &l slass Pofluorescens oS Sl sl sl S

o= (Day et al., 2004) <ol osls ol 31 e r\;l_,
Oan 5 oliom| s 5 (OYAR) OLKan 5 o3l

skiS = sl Sl S Lals B8 5 OYA)


www.SID.ir

m " & -~
e
"
AL3
2
3 Y
a
2 Voo
3
A At
4, 1
3
RN R S A
LN T
" - . . . - . o . n a
abg> 53 &l olies 5 g rb)); AL il sla @ g flize SI-Y IS
M &&=
10
I3
L 2
n Ao abed abed
i x abed
a, n abcd . .
=
‘.C;\ 1
Ll S

S g e

Sls )13 035 2 g o6l 53 S SY il sla g Blima 1Y IS

Jsdx) 25 0 8 TVAD Jlis L IV g (pizan
Al e a8 s S Sl 4 5 L oS 0
DB B ezl on gy i VPA s 6 SL L L
e 3 B GSL RSes s rmmes Al
Sosb 4 8 dsdx) sy Sl e Aoy O Jlezs
Lodals les 5 07w 8L L o =20 Sl
L @l 055 i el 035 50 0 5 YA :S0La
05 05 &l ol O3 (eSS 5 Lol elal s
SAL oen 4 e o3y 5 F s o SL 5
sl S (P SE) A s 1545 VPA e

OLES s (e Jador) Cdls e VP Y I b dals
03 ey Sl Rl Eel ¢ S a5 sl

(Pamella and Steven, 1982) 35 .
S WS edalis 50 (WWAR) O 5 el
Srda 3 03wy Sl (5L Al slasled
o Ol &l a0 L1l el 4 e
S Sosk 4 (8 dsdr) s Db b SL
SV wlsslee O35 o rie 0 S YNAP oSl Lol
s a4 b wlslpa Ois peS 5 38 s O
05 VP 5Sls LIPA w e slags SL L Ly il


www.SID.ir

G5 SSL L L Al s oS A edalls Lagg sSL
3 S es op i s 3 p S S VYA i LYPA
e SASYYEE/? Olsn bs Shas 2S5 A e |
g LY o) Al edes dals jlas 5o S s
FIRVSRN PP APC U U ST (AR LY
L1 s aiyy bl e oS OT sl IS U1y
I oo jolie 5 Of s 3 5 das e il bl Sl
Pl R 4y bS5 e
50 S g bodd il oS g ol ols
s US55 Ol 5 Sas SRl candllas
et S35 R 3 sanSOly (el gla il
5 il b i3 g s 3 Shas 5 olis
o> (Wijebandara et al., 2009) 1L o LS 4 plecd
Ol 555 3 eslizal o5 A5 sdalie JIAS (glanlas
13 OLE Al 1F8 1 o s 3 Shes Ay S e
GSL ol 8 A3 0l laallas es (Javaid, 2010)
S il o 055 52wl s Shes 5 60 gles 4l
ol gt 58 5l oalital el jan 4 QLML 0pl
(Taleshi and Osoli, 2011) L& &ls 5, 8dae jlsoae ol 58l
03,5 sdalie i plnil g 85 8 lesl b
o5 e 38 L el en DL 5 (p S il S
15,5 als 3 Shee YO LYY il Eel daw s
@ Cf 5 Shes w53l (Senthilkumar et al., 2009)
Gl ot S ligess s b adyy i 53 1YY Ol
(Jha et al., 2009)
S 3 sy e Ol sl 23l opl s
Srlsl amd 4 A b3S I3 e s
Sled 3 plisesssm 8L il &S A sdall
S sbolen (F JS5) ol o35 VPA apu 40 bg o
bk oSl A4S 5 oS Sdo s U3
gl e i lacis o 1y Sty i

odalie g wujﬁj}}w wj'l.;:.: 6}‘.7— PLY E\)t&.:‘;

WY Jlo F ople ) e ¢ ALE 5 S8 50T AF

S L35 3 (Zaidi and Khan, 2005) sl
5> wls Ois Slind eSOl 51 eslizad
JCCR YRV P NGO [t P r.x.f
O35 sl plisesssm 2,08 L oS Ad jasls
S R PR SCRCRR
5 bl SIS et s Sles sl 5 o Shes
<l Sl 05 Rl das e B4 (YA OIS
dowgay O Cds 5 gid 008 ST ams
AL Sl eslind AL s oS J glaeslgsla
Dell A sy Bl Eel L S e sla
0 3 sl 0L BLS 53 (g Ry Sl pe I3l Olje
OlalS by oy JLEsl LB 50 Olse 5 (650 5 5l 50
23 5l Bl AS) S e lag S L S e
o O g i Sl esliad LS ass
Cbias B8 amd e Olg e oplals e
daslse bojlslons boedd Jlas ObLS (gma
slee Ul s a4 oS Wb e SRl aed ain wlis
oIl e ekl O5s dadils e 4 2l (gimesd
Cdlls (144T) Koide (slaasly b e ol Al s
Sl s slse oS Gl als BB sl
bl 4l Gl S 5 p skl sl b slies
ol SU3les S 51 e Say VE Ve b e
slse W5 2alS -l by (Hay and Gilbert, 2001)
SR S S e Sl daaliy g
oS (sl Sl abanl sy (gt s g ot 2 b
G Sl s b Sopml ded VU ke b
re O S e sdes |y &l Sl5a 05 S
ls 5, Shas 55 b SU sl o 50 5 2Bl G 5015
FYVAO L 555 o) Susb 4 dd dsdr) Sl 55
woila o3, blas js (g iy o s s 0 S5AS
s e L SKs s e SHls Y00 oSl L
Sl amlie 3 cpamen ((Vr odx) sl ol


www.SID.ir

AD

........

S S slass
*

<
-
-
-

2 L-\

L_.;_..S'\._, L,"er e o

ST Ol 3y sl iy ¢S e (6 STL Calbes (sl 4 g ST -F IS8

il b culg sl e b euly 58 G e
S & i 3, 8es i 53 las S e LS
Sal s b edal s 4 4t 4 a5 L el
O bt lass a0 edlial Sl ol
DAy iy o Shes 4 Oy Sl 4S50 Bl
GLassS 4 o ) Ay S e Ol cpl o So
soede Gib o opl 3G S wlsl Blad Loy e
Slasd Glas S G pae Ol 5l OLLS 5 Shae 2l 531

X0l el oals U_L;, s ‘LSJV’S S
ANO-YV

5B elpsh wB o Jrs e (G e (sl

oS = slag S G OYA) b sl

S » W)fb WU}‘JJF u.w;- )\ Slaus

IVA e Sepl 4 g Ll bl 5o 0s S
o lledl 4 a5 L1 ple obe Sl i VP4
Wb gy il sldas o iy (il S s Jole
Ol man 250 LTl 31 5es ol 5 Lds o
5 ole Rl 3 b Sl Ol 8 5 5 bl
GBS A s S C e olS lese Rl
ol dales als sl Jlbl 4 e oS aulS

.J..:\eJ)jT V_A\Jﬁ

1§ S e
G AL il S ol ol Gd ol @l

u_il)\S 9 M 5 Ldjjj:.:) J)S &\‘)LS B .,L:) g.sjm

c\..a
5o (e “p (SdeBl (. N fo |
Slind s @S 25U OYAN) S (gilsls


www.SID.ir

WY Jlo F ople ) e ¢ ALE 5 S8 50T AS

S S dlas $0F S K b iS s
AP0 X sl ol Wy

Belimov, A. A., Kojemiakov, A. P. and
Chuvarliyeva, C. V. (1995) Interaction between
barley and mixed cultures of nitrogen-fixing and
phosphate-solubilizing bacteria. Plant and Soil
173:29-37.

Bhromsiri, C. and Bhromsiri, A. (2010) Isolation,
screening of growth- promoting activity and
diversity of rhizobacteria from vetiver grass and
rice plants. Thailand Journal of Agricultural
Science 43: 217-230.

Biswas, J. C., Ladha, J. K., Dazzo, F. B., Yanni, Y.
G. and Rolfe, B. G. (2000) Rhizobial
inoculation influences seedling vigor and yield
of rice. Agronomy Journal 92: 880-886.

Cakmaci, R., Akmakc, I. A., Figen, B., Adil, A.,
Fikrettin, S. and Ahin, B. C. (2005) Growth
promotion of plants by plant growth-promoting
rhizobacteria under greenhouse and two
different field soil conditions. Biochemistry 38:
1482-1487.

Dey, R., Pal, K. K., Bhatt, D. M. and Chauhan, S.
M. (2004) Growth promotion and yield
enhancement of peanut (Arachis hypogaea L.)
by application of plant growth promoting
rhizobacteria. Microbiology Research 159:
371-394.

Egamberdiyeva, D. (2007) The effect of plant
growth promoting bacteria on growth and
nutrient uptake of maize in two different soils.
Applied Soil Ecology 36: 184—-189.

Fan, X., Lin, F. and Kumar, D. (2004) Fertilization
with a new type of coated urea. Evaluation for
nitrogen efficiency and yield in winter wheat.
Journal of Plant Nutrition 25: 853-865.

FAO. 2009. FAO Food and Agricultural
commodities production. Available online at:
http://www .faostat.fao.org/site/339/default/aspe
x/. Accessed 19 May 2008.

FAO. 2011. FAO Food and Agricultural
commodities production. Available online at:
http://www.faostat.fao.org/site/339/default/aspe
x/. Accessed 14 April 2011.

Hansen, B. (1989) Determination of nitrogen as
elementary N: An alternative to Kjeldahl. Acta
Agricultural Scandinavy 39: 113-118.

Hay, R. K. M. and Gilbert, R. A. (2001) Variation
in the harvest index of tropical maize:
evaluation of recent evidence from Mexico to
Malawi. Annals of Applied Biology 138:
103-109.

Javaid, A. (2010) Effect of biofertilizer combined

with different amendments on potted rice plants.

il m gl Cod 3 Shes Gl 5 3 Shee
SLL Sloly celyy o K8 uenssh ind 358
Ol g g o1 O]

Sl s e e m Sl e (s mlae ol osl
oS Jeed SLG,SL G LS (VFAS)
5 Sk b Gl 58 5 il Ol
5 oely) Shsle 5 Gash ox 2 Ses sl
AN=VIA WY (L

SLE SRIE (YA o S 5 s bl
W30 SlassS Jeslial b fsjw 5o 05550
OV AV TF L la jfa sy abme da S

Al g ool o adlids of S e Sl
15550 T S e AYAQ) I gsls
ool s s SL s NS
Slaads o3 o3 oS ils 5 gy Slo sast
ol celyy o &S rensil bl il
Ol g dagd o2 (Ol L

awslis OYAY) ) (sosaky s (s T e
el gl s SSdee A LS
wl Sl gl 5 ol Ll s sy, ols SKolsl
IVASNEA Y (55,55LaS s sla

ol s, (WWAY) o ,8TLL 5 e (55
sl Cand 5iS 0 als i glaes LS
sl Dol (a0l sladls 5 ks
Ol 0w SLasl FYO 65,508

S kol 0TV o oles 5z o o555k
Ohlasl s Jomoly 5 OIS S sble gla
O e a5 o8

£ e olieg £ e melol o (s “p (5
5 Slid oS o slas St mil I (YAQ)

a;@é}d}l L;Lh.:dejm &\)lsﬂ.bi) Sfu


www.SID.ir

AV u.b-&blsjuu.ubfjb‘}wb‘d:wdub_y,ﬂ

growth promotion (review paper).
Biotechnology Advances 17: 319-339.

Senthilkumar, M., Madhaiyan, M., Sundaram, S. P.
and Kannaiyan, S. (2009) Intercellular
colonization and growth promoting effects of
Methylobacterium  sp. with  plant-growth
regulators on rice (Oryza sativa L.). Microbial
Research 164: 92-104.

Sharma, A. K. (2002) Biofertilizers for sustainable
agriculture. 1* edition. Jodhpur: Agrobios,
India, 456p.

Taleshi, K. and Osoli, N. (2011) Effective of
phosphate biofertilizer on reducing use of
chemical phosphate fertilizer and rice yield in
Amol, Iran. World Applied Science Journal
12(8): 1314-1320.

Wijebandara, D. M. D. 1, Dasog, G. S., Patti, P. L.
and Manjuna, M. (2009) Response of rice to
nutrients and biofertilizers under conventional
rice intensification methods of cultivation in
tungabhadra command of Karnataka. Karnataka
Journal of Agricultural Science 22: 741-750.

Yang, J. and Zhang, J. (2010) Crop management
technique to enhance harvest index in rice.
Journal of Experimental Botany 61: 3177-3189.

Zaidi, A. and Khan, M. S. (2005) Interactive effect

of rhizotrophic microorganisms on growth,
yield, and nutrient uptake of wheat. Journal of
Plant Nutrition 28: 2079-2092.

University of the Punjab, Institute of Plant
Patology, Quid-e- Azam Campus, Lahore,
Pakistan.

Jha, B., Thakur, M. C., Gontia, 1., Albrecht, V.,
Stoffels, M., Schmid, M. and Hartmann, A.
(2009) Isolation, partial identification and
application of diazotrophic rhizobacteria from
traditional Indian rice cultivars. European
Journal of Soil Biology 45: 62-72.

Koide, R. (1993) Physiology of the mycorrhizal

plant. Advances in Plant Pathology 9: 33-54.

Lugtenberg, B., and Kamilova, F. (2009) Plant-
growth-promoting rhizobacteria. Annual
Review of Microbiology 63: 541-556.

Pamella, A. C. S. and Steven, H. (1982) Inorganic
phosphate solubilization by rhizosphere in a
zostera_marin community. Canadian Journal
of Microbiology 28: 605-610.

Pan, B., Bai, Y. M., Leibovitch, S. and Smith, D. L.
(1999) Plant growth promoting rhizobacteria
and kinetin as ways to promote corn growth and
yield in a short growing season area. Agronomy
Journal 11: 179-186.

Rahmati khorshidi, Y. and Ardakani, M. R. (2011)
Response of yield and yield components of rice
(Oryza sativa) to Pseudomonas flouresence and
Azospirillum lipoferum under different nitrogen
levels. American- Eurasian Journal of
Agricultural and Environmental Science 10:
387-395. (In Persian)

Rodriguez, H. and Fraga, R. (1999) Phosphate
solubilizing bacteria and their role in plant


www.SID.ir

WY Jlo F ople ) e ¢ ALE 5 S8 50T M

The effects of different strains of Pseuodomonas on uptake efficiency, yield
and yield components of rice
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Abstract:

In order to evaluate the effects of different strains of Pseuodomonas on nutrients uptake efficacy and rice yield,
an experiment was carried out in Rice Researches Institute of Guilan Province (Rasht) in. 2009. The experiment
design consisted of four randomized complete blocks in a factorial arrangement. In this research, two factors
were evaluated: first, two cultivars (Khazar and Hashemi) and second, eight levels of seed inoculation with
PGPB strains (168, 93, 177, 136, 103, 169, 4 and the control (without inoculation)). Investigated characteristics
consisted of: nitrogen consumption efficacy, phosphorus consumption efficacy, potassium consumption efficacy,
phosphorus harvest index, apparent recovery efficacy of nitrogen and phosphorus, physiological efficacy of
nitrogen and phosphorus, agronomic efficacy of nitrogen and phosphorus, yield and yield components (number
of seed per panicle, number of panicle per panicle and 1000-seed weight). In this experiment, effects of bacteria
were significant in the most of studied characteristics. The results of experiment showed that inoculation with
bacterial strains had a significant effect on rice cultivars, so Khazar had better response on the most of studied
characteristics in comparison with Hashemi. Between bacterial different strains, seed inoculation with 168 strain
in comparison with other strains increased evaluated characteristics significantly. The findings of this research
showed that PGPB could positively interact in promoting plant growth. As nutrients uptake of rice plants in soil
especially P increased the solubility of ions through increased enzymes activities and production of growth
hormones that consequently, led to improved yield.

Key Words: Efficiency of Fertilizer, Growth Promoting Bacteria, Rice, Yield, Yield components.
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