[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

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

WAV O/ P gl By b

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

-:;e\da‘ timl Lo ydases dews “JIJJJCJ:A 25

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

53 JoosS s 4 Gl i 2 Shes 5 S ole Sl GLE p elsess e il Glaag s b e sl o
Gy 03 S g SRS dnse A as e 3 WWAMSAL elps L s SISO s alas el slas L - b LB
AY s 4 sw) dﬂ.—d Coia > Pesuodomonas fluorescens s ;SU L 54 C:S.U 5O 5 oila) dd-w Yo, Jole el s =
S Sl Lss Sole addlas 3550 slacids LA a3 S b 55 (8L 05d) dals ol es 4 YV 5124 AFA P AYF Y
SIS s 5 0358 6L L U Ghed Sty el el e G s G ae DIS O35k s
3 W5 0 adp ol @l s &l ) o Sles Gl 5o Sles Gad 5 05555 s LD s 5 0550 sl
G 2 b SL b sl Julesl s 5 s e adllan 5,50 slacin ST 5 6,80 3 bl cnl 5 (wls iz 035
Ciliee Gt s 303 OLES (e JHSTs edls (35 4 il S B waalllas 550 e Sy 81 0 Sosk 4 on o3
0L Gt ol glaasly s b5l op5m Slacdo 5 (ol pme ) o s 4 a9 S VPA 50 L s 5 5led 650
Gk 3l WOy S (Rl s hd ehse ol Lwle e s Ay SR 56 s 4 i) S e glas SL S sl

i ol 3 Shas (Rl 4 e A5l e 55 SO a8 W5 Rl L 5Tl 5

bﬁa&‘g.'b,-dl)lsgéﬁ‘xi)dfuéjﬁh‘zjﬂwdlﬁl 1glS Slals

Osehes VP L Yo r8 le s i 23S 5 ek 40

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

03 alty 5 Aed O350 Al 5l B s ol Aoys Vo B Y0 Lo s b 45 355 0 g ol
LS sl 2l e el 3 s slaoss 28 ol L s Comam Sl L8 3L Y5l 3550 )6
e Sl WSk ey glassS ol SISE LB 2 el Sl oS el edd 3158 (FAO, 2011) &S
G Ao 3z g0 £ 55 L b S sl Se IS 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 Gy SLi5 0] jons ok g3


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

4> ¢ L (Rahmati khorshidi and Ardakani, 2011)
3 e 5 e odlital (Canexr 0553055, skasl 4
dnly 53 A SR e s b sl ssS
L 0L Sl ad g Gl oSl (5558 g
o1 iy 5 b OS5 50 o 5l B8 Sl ole
Cilisen glady g 50 oy 3 Geow opl Sl S
(e pole lx QLK ebsesipe @ SL

.sﬁéﬁsﬁw‘_;l}q-\}sﬁw

L by 98l

g 3 VYAA-AL el dlu s il ol
VP 5amon 1Y ol dsb b oslS i Sl
GBIV 5 4z 2 TV LSl Ax (08 o B gadd
b osbiT slals mha Sl ol iV gl b 5 Jlo
Ll by e kS Ve 3 s sl e slsm 5
P Sy RC PRV I CH S| BRUL
A S e L sl S slass o
07 030 53 e Gl D3 e 2o Slasles
LS iy S e 681 e sla 450 5 adla
L s S ki s mhaw A 5o (681 glasles sy
Sl ds g Oyle oS
oA il O 5 Sloard 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
slleT 3 Il s 35 5m Ay S e (glags SLVY

s A ol 5 S Sl e 3

WA Jlo F ople )l ¢ ALE 5 S8 50T Ve

(Sharma, 2002) L5 s eslizael OLLS 5L 5558
J‘.ZL:L;« ok:s J..i) slcS 3 9d>ee J»L(« k)‘ijj("e‘a ij]"\:.:
ol 3 esls Sl Sl lasel i 5 ol I oS
el Jule pl 5 sl 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 10 Ol 1) 28 pl oS JlRe ind
sy S e Olje 5o S 5 jad ol LB
OF Codor LB Jlaie Js el 53 oly3 Sbt s jind
S e slas S 5l eslinad b oS asl . vseLf sl
i S esdpe Jm ool a8 p Khe sl
(Belimov et al., 1995) ol [ulgasssw by, SL ol
SssS QLS S 5 G Ol S8 e
OLlS Wiy il caw (Pan er al., 1999)  les
Lpdp Awd 5 05 odr Bl daulse
LOjsl el L g SL ol (Cakmaci et al., 2005)
Il s i Ads o ol A3 053 3 39z e LS
»> (Lugtenberg and Kamilova, 2009) L5 0 5 Shes
sdalie o b Ol 305 madls 51 ey SR
Ol Calaze 5 olS s el Jakil donl Olpe &S A2
(Bhromsiri and Bhromsiri, <3l 581 Cff' 5 Shas
3 oSl Ossn Mg o3 bag SL al Ul 2010)
Er oS i S Slesar Ll G
SSL LU sy Cb (Biswas et al., 2000)
Ol ol g 2 Shas 2 psk sl 5 el ge g0 s
sSL C:ib BRI s Ses pii 4SS sl
355 L anglie 55) Os,%0 55 L elen Wlsegs s

Ll e w4 O3


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ S2-¥0-20g uo 1Igenrddsif wouj papeojumoq ] (922 T T6€T 12222282 TTO0T 02 *HOA ]


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

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

Sl Jowe S alend 5 (K polss S - dos

R JCHET b sl . O35 55
el sl S il Sl ol
(ds/m) (ppm) B (ppm) )
\YY V¥ VAV 1q) VY VIOV s = e
ORale3l 53 4y SIS 4 b g s s ilisee glagy g gla S5 -Y g
P Jsb _
(mgfli) omS] S GEM il 5 Jy5
" reaction . . < - -
(U)Ji-:ﬂ) (U)J-x;ﬂ)
\Y/¥ St e p S 58 \/0 Y/0 Glo g, slose AP
VY \/¥ % " . A 4 e
Vs \/0 v/5 " . Vo g
V/0 \/0 Y/0 " . VW 4 g
YY/¥ \/0 Y/5 " . VEA 4 g
YY/A \/¥ % " . VPY 4 g
Yr \/0 Y/0 " . WY 4 g

e 5 el Jas 0 S0 (68 @50 a3l 6!
oS IN St Gpan oS 5 Gpany M ubs
Al iy w0l oleeslel () Jsdr) L
L3S e
alte Jsdoe (o d el e s plsil
el 5o A3 4l ml e e Gl O il 5
Y e s el L il Sl et g sl
L 0303 53 O gl g 125 53 0T glaads s sl
slassS sl lasl ol 53 3,8 s il ©
o3 ¥7) epsl mie Sl 5 el 5 ed O
5 (Giwd a3 VA) s 5 ol o (055 5
2o 3 A eslind (("3‘”‘“’ Lo s OF) el Sl g
Glag SL L et Jlas glaamalS olo sy, >
o e (Bl VexTe dols 4 i b0 50 5
dxs 5oy VA LA (6B @S a s ealS Y slus
L Sl (S oDl odalin b 5 5,5 5
Sl A Jgame s 4 o8 Sleil i ls

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

SHE xS Les e SU Camer L S
VA x V0l e oS a s g 8L e
GSL S gl s S e el esle il 550
iS5l e S eslinad King B CoiS lass Sl b
S T Coner ol YA 51 ey dags S 0l il
sooled ol glakss 5, , sPlate Count
Lo Sa b el 5l sl omm s 5 A3 S
5oedd Jiled S8 lama 53 Comer e 5 ol
507 o @ osk (Y Jsdr) ad eslel =il wle
Sl Aol aes 02 (S5 8 Gl p S YD) ele
S & Sl s 53 mll Al e sl sl ele
gy (s b o) O 1 K5 gL e SV
skl Gl e B sl ole YF ke
SaanS o 2 5 ol Oseedlomsm Sl oade 038
I & bl Job oS oKs L esls I3 &S
dd i Sl S 4 ey Gragks V) S
S 51 3 plas g 4 s g5l e3le] Sllas

‘}Nsuéﬂéhﬂv' L;A;)'\W.Q,.%ch;)y


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

NUE = Wg /NF oo (1) aa
o g (&) Jgame 05y Wg daly pl 5o
355 Doge & ras O5s sMie NE 5 o S4lS

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

NPE = [(Ynx — Yno)/(D —-E)]........ (7) el
Yo 5355 a5 2, Sdase Y adaly ol o
e e Ll i D oals g g s Sas
s e Sl S E 5 35S Jles 53 0lS b
Lib e oSS i p als L 53 oS bus

el ¥ el 5 el LS

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

Yo «$355 Jlasd 53 3, Shas Yo atad; (2l o
O35, slda NE 5 (558 05) Al [l 53 5 Shas
e e a5 Ll e (S LS) s
i Ul J e 5 Cad 5 (6355 A
=3 2B Sheslanal Ll eoladdl a5l 6558 jles
laakal; SLOYAY (o -STLL 5 F550e) 55 (ens
et Sl 055 S e e 5 eslinal 5 5
o3litnl 55 poaly (B mae 555 DK 5 b gla oLl
o3l 5 i S ) i il Lasls Ll
f eld ol phd o S| jiad Sl Larld
e 53) g JS la g ol Sl aed 4 alls ds
A Ol o ys O e 5 diles (S

PHI = Pg/ Pt . ) 4l

5003 by st O jied e Pg alaly ol o
PSS e G JS 52 edd il P
Lo SUSa s

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

&_i44&)})}6‘}}‘@&:356‘;3.“&)@)})({

WA Jlo F ople )l ¢ ALE 5 S8 50T Vs

DS et s e Slacs; Sl ad ek 5l S
ol g F o slasl b GBie 5l e ol
.\lj_fdb'(_w A VO gles 3 celu YA s @
“osbae 3 ol slad gl 3l eslizal b ius S
Ikl glacS sl eslinal b k5550 jols (5,8
ol e gt g Sl oS b ol lag pe Jsb o
L olS oslas lanl 035 28 sldie (6 S o5l (sl L
(S s Aol b o355 b 5o s s 5l eslind
3 e A | il i3S of 5 Sl
0357 Ol oSS S ol&aws 3l oslisnal b oz 3,
{(Hansen, 1989) s S (¢ .8 o3Il oLS

G e LS oas 5 elS L3 id (g - Sejlasil 5o
Ok 3 o ¥ 1ol iy ol 55 A eslinad
w35 Jame i e YO 83555 b w1y alS b slae
0335380 O 44 Dlsls sl g p s pol Jshoms 51 2 Jo O
(ol o C2d8 51 e A el e w5 43 S
s 55 a5 PFr oy b 5o Ladsal i
OYVY (olan 5 J5She) s S 313 e gty oSl
o fag oS o las 1) ety SlEs el
SlaS 5l bl Jlss s el gl slsr 5 06 5
ool 53 051 o Sl ol s ey
Slaesl 5l ol ()0 Slaials Lad Sl
SO VPO g Ayl 5 o bile alal Sl
2HLS el gl e s S SIS el sl
SSde) L eslizal ) dlail 51 055 %0 sl 2L
OYAY (5,1 L

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

LS by e e Ol Jdie D dlaly ol s
LS b oo s e S E (38 e 5o
e e O D B dald les s
Y oadal) 3l 50 05580 S e QLIS AL e 0 S LS


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

SSL e sk 5o A Pl ied cdls et lE g by A DSy e S Ll w s Y Joa

S s atls G as S G s S O5s s O pan GLIS (ool ax s LR
e b

O AL qe/50" fory” ¥ S
oy Y¥e/00" 'OV /N VYA v ©SL
YA OYA/ND™ \NAT/AN IINZARN | o3
oy YO YV/AY S \Y/ 0™ v &S,
RERL) ARV \RVANS A/Q¥ 0 o
O/A Yo /A Vo /A Vo /A - I

_)\.: d«M S| S f.)&ns _)‘b L;..sm M| _)\.: d«M )L:"""'f M [

3S0es 5 fnd Cls g GaFUE (sl 5 nd D35 f gﬁ&t,s,;ug,w&ﬁgwa«—f PRTS

b il pals il G LS ad Gae S OS5 G pae LIS ey
A (ke/ke) (kerke) (ke/ke)
/OvYP FAA¥ va/10° \IZARK ila
+1000° OF/VE Fr/ve? \LYALS gy
Y8 FIAV Y/YY LSD

A b (gl gmn gl LSD 0 5a5T lid p it asliin (o5 (5115 48 o, le O s 5

By 5e Slaa s (T Jsdr) ol olansl s a )
Loy ) ma s (sols e gl ol l s
S bt g o amlis g5k 4 o Jsda) dils
TV Sl L s 5 a0 VA iy S 35 OF
5 e O35 O pean oLlS G xiy OUVY 5 FV/FE
s Aol Hlas g Olde 1 S s Cdls | el
D550 53 YOA SYVEY YV/P0 Sl Loews 5
3 b O35 7 (0 Jdr) A sdalin lyy 5 aud
a3 g el g et M ORI Eel el
55 g edd oL sla S Sl g iy slaws sli Eels
Lo g 4ils 5 Shos Llil Lol ¢ 55 50 ol o
Sl 5 Ad OS5 50 Grae LS SGl 4
Al gp s B an 35S g 0l A5 4l e o

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

Coles by o Shas glab jladz Ve el 5l LS
sl IS 5l @l 5103 8 axb 5l 1y glasl= il
o aiin 53 ls 3 Shee aclowe gl 3 3ol LT
Ao ¥ s e gl G dils S snd (Sdews
Cusby A Sl e s et S oS a Sl e
3y5m il o Sas a5 LA 058 (e 2 bs &l
mlin 5 bl s plail gl 1238 13 aloes

A oslizal SAS 15 o5 5l b Sl

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


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

ol Sl Lag s Tl o e (Y Jsi) A2
g 5 doys /05 Ikie L VPA @ s 58S aS
S 5 e o Ao D Sk LAY
O Jsa) as S sy Ol 5l el el s
A3 O bl e 53 055 03 6 5L iSes
VA g s 8L oS (5osb 4 o1 Jsr) Ad Jls sms
e d i ds s /04 S b 55 )
Ll o e ol (VKD sl 0L |y i s
e Saeal 5 b 8L (SauSeg5E ddal) edias 0L
23 50lS e ) S e SLs e s e ST
sl olS ol o slis = O3l Sl 3 e s
L i il et LEVPA 4 g (6 8L o ga
OB Gab Sl pe &l 4 jald elanl )l
5 A S e 6 SL Sl eslinl s w4 jad ol
o S LIS WG L
WS Gl cdr LB ad @ Jul sbaolins
S esliul 4 aas e 0Lad e opl Sl il 3l
Sl el Ll g s S e 5 S
OIBl el Ad) S e (6L sy el 0l il
Gt b ol ) 5 e LS Pl JB1 s sy A5
ol g s adils slias ol asey sldas sl sl o
5 s esle Aol IS Jlaml ol s 5 SKas esle Ol e
Sl e 353 e Ladils 4 4Bl mas jiod
J OLIGLr 525 b s e OaLS a5 s Ol
s @ S ASIs W5 aaals 4 ) Sland s
A S Sl I 0T A Shlilr s
Ales S 15 S (Rodriguez and Fraga, 1999)
) hed ol Al e Slind oS = Ol 5,
Aias Ll 5blies el il b 5l ol s
AL S cul el 158 oy as ol s
S e D03 03 b odr o plsesd s

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

WA Jlo F ople )l ¢ ALE 5 S8 50T YA

Db 5o s, Sas S e bl b 50 Y
Ois e Gae LS OPA w v S0 a4 by e
G pan oL b QLG Slde il ey 5 2

e 8l 5, Shes b (S5 daily lls s 5 05550
23 A 5 055,50 G pae gL VL olie 5 S
Olg o 4z ol 51 o s 0 5YL s 5 Sas
Jeds am ds S SL o5 5 8 blanad &5
5 b sl adled (I8 G5 b 5l oy o 2l
Ay ol kb s Al e WS )
3 8hes ol ol Sl Ol Al 4t 5o 5 olS
osliil 5 iy Sl b cplple el e olS 0 VL
Sheslazal LYL 5 Shas a5 L 5 258 5l olS le
@bzl b 5 OS5 ol 5,08 dagg SL
S35l S s iy 3 5 o3 40 4 O
Sl e 2 Yzl Ll o s s
il S el ea s SlrS il sl slas S
Slas 8L 5 Al sl slas SU S sleosS
(==l el Sl e Jul Bl o Sland oS >
3 a8 sl S O ae oL (25 o o35k
et (OVAL 0L 5 Slsg) Gl ol 0 2ub
T 5 e 355 5 10 28 B rae LS el 0l 0L
Ol o 5w Jid 35 S pme oIS s SL
el 531 CJJ) O dald 4 Cand oy AY/Y 5 TV/Y
il et la (WWAR O s 5 Sl s) cunl al
oS ahgay sdddr b e sdasOLS (id
1y oS s« anls cpl ol &l 53 emie ol s
ol 5o s e OLAS Wl 4y el Jlal s
pL3) o oS A3 st (HlesT ol 53 dud s
35y Solagmn Sl g SU sk o rames
4S5l 0L 5 Sle alin o (g5b 4 (1 Jsux) 3l
L oile o8 4 Coed Aoy +/00 e by 5 o3

o | (s Sl s ls o s 10T Kb


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

va u.b-&\)gfwajéjwbdfwduqrufﬂ

5 5s 5 jhd by Lasls L(._,dt:“,ucajj;,sg,@&n,\s,;d,:sgc,aﬂw@égM,L:u—a PRES

b Sl el el Grae LS ied Gpae QU 05555 G e LS &S sk
) (kgrkg) (kg/kg) (kg/kg)
/oY% /0N vy eV Yy /500 dals
/0¥ OY/A$P £Y/Y4P YA/ 4P F g 5,50
< /OYAS Ov/0V Fy/eyed I AF s (5 SL
o' ov/ s £1/vYd YV/AY Vo¥ @ g 6 SL
+/OOF® YA TA/AQE Yo/4v° V¢ 4 5 SL
< /O5Y? 04/fY? FV/FE \aVian VEA & 5o 5 S
+JOvsee OF/FY® £Y/0F° Y4/4YP VP4 @ s (5 ,SU
/00 INTAh \ATA AR YA/45 YWY 4 g (5 SL
oY Y44 VY LSD

5l S b (gl sime o slis LSD 0 g 3T alil y ctizn aoliin o9 (61l 47 ol S0ke O g s )3

Syrse polie Sl eslinad 53 mn oS L il
ole Il (L3 5 phass sed s A, s S
5 olS s 50T 0A ol 5l 5 S sl 5 L2
@D SRl IS b a4 Al e e Jalpe S
3 Oosfs RIS Olg e 1 A 5 00058 25
Sl SRl LS ales laphll s s e i
ol i) S cails @ olS Sl s JU 5 jole
3 Shes Solg o3 5 olS Wd, Rl 5 g L b s
SaS 4y glde jole Ol Sl Lol s 4l
bogodd Qo Sole IS MR Ay S e 581
o ok wls s slee JUal pl plo csly il elS
5 e elinal 5 JEL L skt OLE &S 4
28w SRl 5 s SIS Gln el Dl 055 50
o VA s 533 Shae D35 VW w5 LSk e
5 Sboles G 23S ey 1 bladl ol Ol
g o A 5 0555 AL SBLSL L b
Solssme SN Ao 3 ) Jleml mlas 53 (6 5L sla
WA 4 S0 aSysb a0 oF Jsdr) Sl s
A oS A oy YOO8 5 YEAY Sl L

eSS G a4 &S e ol Sl
Olge b Blol o Sas Jlade 4 jad L 03550
S bl 5l ssad Mg ssS Lo lild 4 oo
05 S

s 3 e pole SISk LIS oy ol
ol 5kl e S5 S s edECh pae i
S ol Ol e 5 Lls (28 OF 53 LIS 55 5,
Apldy g S5 ol ypde 3 b

A 2y 2D B b sL e
sy doys Sl mhe s (gl s s
sy OLAS (6 8L slaa oy anglin (B Jd) il
2 eSS WA Sle LA s S sS
3,5 355 01 5l 15 i olys (LIS o iy p SAS
SASL rsbe o O350 Flo b 0 (A dsi)
Jo ol b Ul (8 Jsis) 355 sl gms Lol s
LOIYA w680 o sy OLE Laosls o dalio
Gl @ it eSS eSS VAT
S e 5L Sl eslinal LV dod) s)ls 1) 055 50

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


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

Y .
a0
T
)
%
3 ¥
.} Y
10

SN SR

WA Jlo F ople )l ¢ ALE 5 S8 50T A

S SBls G g o) s (S il gla g Blie FI0) S

el 5o o8 At sk id 5 358 (#1052 5 R3PS s AL SILSL I Sl 4 s -7 s

fnl)lS &1)5 e ol Ry Okl Okl Okl s Qlﬂ?id c..ﬂ
Ad By Es e S RPN Sd 3L <L b5t
O35 O35 7% 0357

J¥Em VAl A yAas” \O/FE™ YA/FQ™ v S5
™ AV Y/00™ Van V/AY ™ /AP ™ \ $ S
Viam AT V/EAT DA A YYY/ £ 4 35
AT NE Vv AT Y. A 12 S,

N AR VY OV Y/VY A T4 Uast

YA/® ) YY/Ay YY/4A YY/AA YE/VE YA/AA - Sk g

3 gme Ml 3 g g o™ 3 pme Dl

@ Sl 0 e 5 335,50 Slas S 3Lk Ol Slind
O 5 s 5) ol el lssl dals s
— cjfj_lﬁfwj_gul; 5, Sles il 8 (VTAQ
doalpr S st 2 Ledd Sl 58 0 S S
J_‘M)' MJ\MJ’{-&.}%J'} naLS &u}; Y
Sl sl slasl 3, Sles 4 edd S lde
9 ijj_:c.: )‘ ol BL okﬁg v__{bbj gﬁ_{j}]ﬁjﬁﬁ u._{bks
Aeas e 0L oladl s Shee A 55 G jaub
e 2LLS an jied 5 05558 SO nsd LS
Copds as 55 a8 3)b Ko Jli sz 5
ol Kl 3l (Ko S 5 28 s ed Jles!

"

s gme sl G0l

e (V ddr) Cils 1) il 5 05 s alb 3k
e 055 e (68U Sl eslinal b oSty e kS
Rl B s 0355 4 S oS 5 il g ol
ol sled 53 VU s Shes 4 55 L fpioman 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 I LA sdalie ol bl w
Oty J s Ll b o) 93 53 VPA 4 5
Ak 5 OS5 Baae 5 ol @B @l s Ses
s S ad 055 el Ll il 4 e
odsS > slag S s )8 L as cl i 3


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

AN u.b-&blsjuu.ub‘}a)b)wb‘d:wdlﬁAiy,ﬂ

S5l i sla g i 5 03555 #5 5 Kdni A (s S5k A ke lie -V Sy

s s G e Oladily G e 0Ll olal, RHH AL sl
A #05 SFlo b S5 PPN Sed 235k <L
(ke/ke) 03s 5 (ke/ke) 03a 5 (@) BITRE
(kg/kg) (kg/kg) ()
VY/YYPe ALE YSV/OY® OY/AV? f/ATP VE/VAP sl
YO/AY® V/AO® Fra/4.f Yo/oN? f/8A™ Y/84° f @y 5 ,SU
q/vsed AIYAD YOV/AV® Y/ e? Y/vebe Y4/A\° A 4 5 5 SL
Ay g1y eb TEe/aq 0f/a0" Y/84¢ \#/ATP VoY @ g g SU
YA/Q AVANS Y5144 YY/q5 AAS \EZAGS VW oy g 5 SU
A A/ YOO/VV® AVALS Y/50™ YY/OY® VEA 4 g (5 S
\ O/ yybe LA YAy o° AAVOTE AR YV/Y$P VP4 4 5 5 SL
OIAY f/av Yeo0f YV/AS £ Y/ LSD
A S L (gl nn B LSD 0 gaST ol cdizd wliie g (5l o 2l Sibe Ot 5 5
Er el o3 @38 e gl 55 5 Koo Gl 53 Shee byl w28 -A Jgar
olasl s Shes als Sl 05 as gt s wls slass a0l 4y sl L;:\ﬂ a5 Ol s &
YYVOAY /YT VA qr/ A™ VALY ¥ SIS
YOVAV\A/NOT Y/YE YASYLE/TRT V0554 | .y
YraqyYo/AQ”T AAn TEAR AV/ON™ v &St
YAFYOY/ ¥ AALH Foa/a AV v & S,
FAVAFY/\Y \/oY AY/OA 0/50 0 s
\Y/or \idd V/00 VYV - OV S

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

‘@)Mjbﬁwycwjdfud‘fsl{jlezw*n\

e s s s Yo ol pole ol i b

sl bl s i 5 0355 JS 51 W Ao

Ll o LS

| ECPISE GSL JaiSan p pazmen 3 bag SU
(A Jgdr) s 4y Aoy O da.ﬂ).s Sl e
L ooila rjj 4 S VYN0 L5 3 SOl

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

L T S L BT C TV D I SR P
SN Aoys O dlexl w3 jand K545
rSls LAY s aS(g5b 4 el sy (gl ne
o L M e SRS s S LS PR/
Solasme CslE 05550 st 2L 5 Al
s 0L byl glie Jlm ol U Ll e otaline
a2 1y LIS it \TF e ,SL oS
GO Ay S e 680 S elid b od b b
Ol SRl e Jied 5 05580 SKidnsd
G oS oles lapllil )3 s e i 5 055 %


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

Y Jlo o ajled o) dler ( aE 5 S8 50T 5

AY

A it sl 3w p 035 53 on 3 Shes il 5 s Shes Kl dlis Jpr -4 Jgur

(kg/ha) sslasl s Slas (gr) «ls S5m0 ad gt als sl ook 4y sl o
frvaon? YV/O? V2N O YY/e8t B
b a b b .
Yayo/0f YV/AN V#/4Y \Y/VY sools
\na7Ate VA A/+4 VA LSD

O3l iy 4 b SSLLLSDLG I ()ls e ] oS j2ie b G L gt el L) ol anlis A3 0 e 3

S it sk o 3 Shes gl 5 Khes 0ke dlis g -V s

(kg/ha) sslasl s Slas (gr) «ls Sl O3 a5 als sl ook ey sl sS4
kit YAIAZ? Vedsane V#/eYe dals
FYYa/YP \Wiate VAv/vobe YA/YYPE f 4y oSk
FY /A YV/AVPe VIV P VAP A 4w S0
FAVY /O™ YV/AYE YAV/ b VYV VoY g g 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/ 0 0F \Y£/40® ARVAING V94 @ e 65U
PPy v YV/\ O \YS/VFP Yo/¥8° WY 4 g 5 SL
FEA/AY V/¥Y VE/AA V/FY LSD

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

S35 g e ab sl lssl el o 5 wlas
)ﬁ)ghﬁwleu&)\ﬁﬁJkﬁrbﬁjb J.t_}«.fa
lssim AL eler 4 1S 2B el
wk{. k):__).‘)ﬁ‘ 4..;4? BL) als slass LCJ)S BL W))b
(S Oﬁ‘ 53 L(\YAQ ‘Q\)KM B u_,L:a.)jg) Sl
C)Ja.w O OeomeA (J) 33 O Gl ae BN
(/\ d}.l}) L edalive )})L} 4;94_ Slds B LALQJTSL
Joda) sl Jolastl s a4 sde VY/VE L ils i3
R S g O Kl bags SU sl o amlin (4
VA a g 8L Lo =S Sled ) 5a0lk ey sl
o DA A\RVAYd B Yeo/YV )'J..;.a L p.::‘).: “ VY 9

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

VA a5 Sas SL L DA il izmen (8 Joir)
L dals sles 5 als slias o 280 VY8 Lo LAWY
D PV JeC Pt FER oS S SR R VIR B W
33 3 s o3 6L O e ks ol
Sy 0L 1y ool pme OS]l s 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 (5 SL L L
53 1y &l slaws 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 sSL S Lals B8 5 OYA)


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

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

S g e

Sls 138 035 2 g o6l 53 S SY il sla 4 g Blima JI Y IS

Jsdx) 25 08 TV/O Jllis LW s cpizman
A e a5 s Sa S 4 g L oS 0
DB B ezl on gy (i VPA s 6 SLL L
T 03 o SL RSean rmes il
Sosb 4 (8 i) 25 Ll pme Aoy 0 Jlez|
Lodals les 5 07w 8L L o =20 Sl
L alslpn 035 cpider adls (35 50 p 5 T4 0L
020 0 als Ll 055 (p S 5 Ao elal s 4
SASL oen 4 e By 5 F s o SL 5
sl S (P SE) s s 1545 VPA e

OLES s (e Jsdor) Cdls e VP Y e b sl
o3 ey S Rl el ¢ S a5 sl

(Pamella and Steven, 1982) 35 .
S WS edalis 50 (WWAR) O 5 el
Srda €3 03 ey Sl (5L Al slasles
o Ol &l a0 L 1Al el 4 S
S Sosk 4 (8 dsr) s S e b SL
SV wlsslee O35 o pie 0 S YNAP oSl Losals
s a4 b wlslpa Ohs pseS 5 38 s O
05 VP 5Sls LIPA a e slags L L Ly il


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

G SSL L L Al s &S A edalls Lags sSL
3 S es op i s 3 p S VYA i LYPA
rﬁﬂ%s YYYP/Z Oloen b 5 Shas 0508 5 A8 o |
g LY o) Al edes dals jlas 5o S s
PR VPRN PP APC RO ST (AR LY
L1 s ey bl e oS OT sl IS U1
I ole jolie 5 Of s 3 5 das e il bl Sl
Pl G 4y bS5 e
50 S g bodd il oS g ol ols
s US55 Ol o 5 Sas SRl 53 candllas
o) S35 Pl 3 eSOy el il
5 3 ol Ll 53 g s 3 Shas 5 s e
o> (Wijebandara et al., 2009) 1L o ol 4 plecd
Ol 5o, Sl eslinad oS A sdalie IS (glastllas
s OLES Sl T8 1 e ails 3 ,Shas iy S
G ol & 45 Ol slasllas s (Javaid, 2010)
S il o 055 52wl s Shes 60 Gl 4 s
ol gt 58 3l oslitul el an 4 QLML 35 0pl il
(Taleshi and Osoli, 2011) A &ls 5 Slae jls gan [l 58l
13,5 sdalie i plnil g 535 1 S besl b
s & e 355 b slpen DIy e el oS
S wls s Shes YO LYY nll Gel b g
@ Cf 5 Shes ol (Senthilkumar et al., 2009)
Gl 0k Gl liga s s b gy ol 15 VYT 0o
(Jha et al., 2009)
S 3 sy e S5y sl b3l opl s
Srlsl amd 4 amg b3S 3 s s
Sled 3 plisesssm 8L p il &S A sdalle
S sbolen (F JSE) ol 0350 VPA @y 4 bgs
Lo b &S 5 oS sblie w5
ol s il glecde oS 1y STy op i

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

WA Jlo F ople )l ¢ ALE 5 S8 50T AF

S L5 5,5 (Zaidi and Khan, 2005) bl
5> wls Ois Slied eSOl 3 eslizad
JCCR YTV P NGO [t P r.x.f
O35 sl plisesdsm 2,08 L oS Ad jasls
i i 35 S 5 e e dlsiye
5 b)) CEliS e s Sles sl 5 o Shes
<l Sl 05 Rl das e B 4 (YA OIS
dewgay Ol 5 ad Oa8 BT ams
AL Sl el AL i oS J glaeslgsla
Dl A s 5 A, LIl el L) S e la
03 el 0D LS 3 (g y 3lpe I3l Ol
QLS s & JUasl LB sl Ol 5 (5 5 538 2l 5o
53 5 Rk SRl G S e glag SL L G sen
o ol L Sy i Sl esliad LS ams
b aS S amd ex Olg e cplals e
davlse bojlslon, boedd Jlas ObLS (g
Slge JUsl s & oS Wl e Ll s i ol
oIl e ekl O5s dadils e 4 2l (gimesd
Cllae (144Y) Koide (slaasl b ams ol Al s
Sl s slse oS Gl als BB sl
bl 4l Gl S 5 p skl sl e
ol SLdls S 51 sas VY Ve b e
slse W5 S -l by (Hay and Gilbert, 2001)
SR S S s Sl daalia g
oS (sl Sl alanl sy (g5t s g ot S b
G Sl s b Soprl ded VU ke b
re Ot S e sdees |y &l Sl5a 035 S
ls 5, Shas 55 b SU s o 50 5 2Bl G 5015
FYVAO L 55 o) Susb 4 dd dsdr) Sl 55
oila o3, blas ps (g iy s s s 0 S5AS
s e L SKs s e SHls Y00 oSl L
Sl amlie 3 cpamen (V0 odx) sl ol


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

AD

ol ol wlise g3 g Cilises Glag s

........

S S slass
*

<
-
-
-

a ¥-\
e

S0 sk v

ST Ol 3y sl Ay &S e (6 SL Calbes (sl 4 g ST -F IS8

il b culg sl e b euly 58 G e
Cos & St 3 S ke B 3 b3S e LS
Sallssms b el s 4 a4 a5 L]
i cglord GlasS asp oslind 51 Lol
S 5 it > Shes & Oy sl S 5l sliy
GLassS 4 5 ) Ay S e 0I5, cpl ((So )
2oodke b opl 5L S Bl Slewd b s e
Slhesd L3S G me Oy 31 OLLS 5 Sas 5l

Xooolpl el olals U_L;, s ‘LSJV’S S
o=V

5 elpsh w(Jrs e (G ke (sl

oS = slag S G OYA) b sl

S 2 oo el e 5l Slild

SN Gl sn Sepl a a5 L L bl s '("3)5
o lledl 4 axr B L1 ple obe Sl i VP4
Wby il sldad o iy (il S s Jole
Ol wman 250 Ll 31 5es ol 5 s o
5 s @085 Gk 5 Ol S 55 bl
SIB s A s S Cm e olS lese Rl
ol dales @l sl il 4 e oS aulS

.J..:\eJ)jT V_A\Jﬁ

1§ S e
G AL il S ol ol Gd ol @l

u_il)kS 9 jn.mﬁ cdjjf"-y J)S Lﬁibg > .,Li) g.sjm

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


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

SO, dloms $0Y S K 3 S 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.

WA Jlo F ople )l ¢ ALE 5 S8 50T AS

il m gl Cod 3 Shes Gl 5 3 Shee
SUL Sloly celyy o K8 uenssh ind 358
Ol g g o815 O]

Sl s e e m Sl e (s mlae ol osl
oS Jed SLG,SL G LS (VFAS)
B I e R e R e
s oely) SHsle 5 Gash ox 2 Ses sl
AN=DA WY (L

SLE SRIE OTAY) iS5 s bl
Wi sssS Sleslinal b fonjw 53 05550
DO-VHVYF S sl tass abes da,S

R S R RO A N P B IS
155 5 o S e AYAQ) 1 esls
2 ol lgesssm @ 5SL 5 NS
Glagsy 53 o3 olS ils 5 gy Slo past
ol celyy o &S ensil bl il
Ol g dagd o2 Ol L

awslis (WYAY) ) (sosaky £t (ol CT e
el o gl s SSdee A LS
il Sl gl 5 ol Ll s sy, ols Solsl
IVASNEA Y (65,55LS s sla

ol s, (WWAY) o ,8TLL 5 e (55
sl Cand 5l 0 alsm glbaes LS
sl Dol s and somls sadle 5 ks
Ol 0w SLasl FYO 5,508

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

£ e olieg £ e melol o (1B “p (5
5 Slid oS o slas St mil I (YAQ)

a;@é}d}l L;Lh.:dejm &\)lsﬂ.bi) Sfu


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

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


https://dorl.net/dor/20.1001.1.23222727.1391.1.2.7.6
https://jispp.iut.ac.ir/article-1-37-fa.html

[ Downloaded from jispp.iut.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.23222727.1391.1.2.7.6 ]

WA Jlo F ople )l ¢ ALE 5 S8 50T M

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

*Seyed Mohammad Reza Ehteshami' and Zahra Amin Deldar’

! Department of agronomy and plant breeding, College of Agricultur, University of Guilan, Guilan, Iran
*Corresponding Author: smrehteshami @yahoo.com

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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