2] &8

s
A s —_
’ g okl HCH N
; N Vowww ¥ arer— NN oo
NN ~ 7 (355000 oS (olo 3yl aiga 53)
9/_,0
S9las algr < ylg v N
: S8 iigal 3 Sl el Aves 27
S 7 alinli XEXV Y
e Pl 2 2 2 S B0 T S IPGPRY 0 5, 05 e i, g e Sl b i gl
T lye
|
i Isolation and Characterization of Plant Growth Promoting Fluorescent Pseudomonads and their Influence on Yield of Potato : sl
I
029 il 390l 9 DLAio (Sl ygnd...... P P R el 30 o (81t~ (il
| i 138D ety MGG 3pb ' S 5l B b
bl
s
i s g e e (oL
: ST s T DS ege 15 gole oA TN Y. Eog0 [l LB et 13 £ bl Sl (10
! ‘ (\./
? 6,),&(}é/w 3 SOt il pligal 3,7 5155 b 3380
| //I 15 Lonaf i
; ,Jp/uyrsr.u:wcjy ................... o o gl il Syl (T |
j e S g FMeilepbaet A Al 358
; <2 Laao!
: — -
1 e Lt -
- (-/}’5/,’/[/’/‘/ "‘J)tyur'&-aga@sgokw .......... T80 mg.éd?)otkd!ksvfl(r—s.a
s , /
GM ——t » ,!
! e '-":(./V/'bdzrnff.oj;:lyb-rnbgfb ’:;L el B ol 0580
; Zelae!
)L_g“.uﬁ_))‘.. Iy QM.A‘.’['.\;\'Q C’);A.W»L'iuq-)a T sl - (e i
| = L e o i
I 0 el v ) 5 Slgilplispl ‘___/;l}mls 3590 § & Sk
I J %, o= o o5 il ey
I h - .~ g — gl . 4 . . -
AL G S TF A A A g = e D e ot et
— H'BY / > - | S .
VIEPIA 0 SR04 5 S5y otss Pt HRGE v A g e e vas

[ ¢

DEFE AT L —



——

S daany

T dslad Do o

|

e —F Ve — Ve s AR
N 4 (S38g0 JeoS o 37l 4miga 33)

B350 alg oyl i
SIS Pjeel 9 Sladss Ulojlu

S e Dl s 5y 5 Shee Sl o T 2L, (PGPR) ,L_:’Jw.*Sf..;.;,,,Lsu,.u,.p,.égi,fp$uu,dju\4?:@.,u

T Ol )

Isolation and Characterization of Plant Growth Promoting Fluorescent Pseudomonads and their [nfluence on Yield of Potato ;_cudsGf ﬂ

gl
233 0lee =Y
)|
1039 3 wrguta 0l -1 H
O S8y Sl S5t g P Jiieo gy ol Du‘fﬁ-‘;’ Tk et
.51@§D5ag.$a,,r:c;;@u-c
O T W .u’J" Dé"ihh Dgl:al:c)b@_uiaﬁ)lf@g&—i
L_JT_,-.’SE-;JU:LJA...‘)‘HG-\ZAAélq;.:ﬁ‘slh-\,ljlbij—v '
Uyl Sty fualy —A l
Lok Slaasy fualg -9
o llhes lglod 5 T 5 255 i o S 55 2t 1yl s -
Sl B 2o g o Glam s b1 oLl ) gtes (6 e oI5l il pls 9k~ 1)

e Gt 5ol ool sl 10l e /(S o & olgils-pl g o - 1Y

q ok AY Sl sslgily 9,0 AU -1
(Ml@JLuoj!u;.g.u_lgtJbél)?lauu)eu s Ju ¥ HETININTIL] )

e 0 TN S0 ) b st I 10

1l Slhasty S ol v jo -1

M
|
v %




:((_-Jblgh,i‘)@éa! lehh,aas'dsl)l.;‘_};..x)gl)llm\bm—" 14-¢ l

M I ! T

PR Cuorb Jos colc s | sy | glyass e onal L 5hglh eliy ol umj

: ohes oulidyls (b Quiluy) Los g i

‘ aled owlin(s Mbista Qailuy 19 Spuiiads ango T

r ohed oolllS | anlidh cungy) wuibug) ol (s w

J ohed oulibys Sla ¢ aulh aiby} antidhy(s Ayl jlige [

; | Shed wolidyts | putitse syl (wlidyls HaT giya s

:

) {0l eRs 09l b e b ma i (8 e Sl ) DL i W g 48 T -

i gos Layliy 215 ) Cram L3S ey 663 gy

] ¥ shol g (lwlidh silwlsn § 2y ¢ Sislas Jelus 5300 Sl pbis |

" 210 ¢,a8iuleiT ishal s Oaclue S)ae ool xan) v

‘ 21 olSbiale)T shat 3 Gaclins 5320 &Han) 53wl $als »

f £

I [+

’ ¥

i v

J A

' q
o

I, 1

: »

! 1w

| 1<

‘i 15

‘i 11

|

;

I

|

|

i

;I

i

o

Vo

L
|




-'JSE'Q

1
H bt -4 :
! | (C)b.hg)ej‘slalkslamgsl)lo&:;;)Q!)MQLaﬁc..‘..a—H—i l
[13% 9] [HVIV 3 3 ald T N o
( Jas (ralc miya ¢l el Apand Sy gpal lgits olg o6 iz
Ol Gy i j ‘
! oulys (il ol GLoo \ag !
’ Oyl wolidys | L wlidsts ouilny) 193 eshihiad ayngo ®
' ohes woldS | @ wlid g ity oBbpo sy w
g ahed Wty | Sl geaid by nlidbyis ¢Lusy jligs a
| ahe oulidinis (4015 i Malal
! = i anliibys Bl gigs 8
1 NPT Y ¥ o2 aalia, oL o [TEEN v J ot g vy UI\.n|_‘4,,..,i'l.,'.n)t Lo Lt \_,i;lﬁvj-):; r
| . > Pl LAl C -
agas Loyl
r’ Loy 21b 3 e slgilds ely o Lhas)
| _ 210 shal g Ll siwhs § pyb ¢ Siatas Jebuws 3a0 Silols ab(S
: A !
‘ 8 ¢ al8iuleil shal p» Gaclng $)0.8 aljdo) 1
| ! A a5 v
‘ 2 alSigle)) shal s Oractins S)oe Alasy $awl sula
| | 5 P
| |
{ o
!’ ¥
!
i v
j A
' q
1o
I
" “ 7
!
1»
I
1w
e
|
I
| 15
L
i

Vi

(. s




H

S Sl Sl e b S 2 ) L 58 S e b S (57 5 11 Cawid53  0adt ool Slg>> Jbof o33 Y

Loyt 203 8 et Gl pn o2l 53 5 s 5 e

e STl A0 [ oll dbw | gopd Jtw

21by aiw ahol s e

o1 / ojay olgic

]

Po

T

e e e——_————




:E;]‘

Hogd ok Ml 00dsy ) Sl ybr 95> ol astialil 47 F 19w )3) 039y Slonl! bus vy

T Slaal Gas -y
_LP\/,«»HL{.‘_LLJJ'T;JQLM‘J_A;X:JL'L:5JJL4\_X>‘-U\_>‘[.JJQJ"v...;,a{;,.;lal:?.{.;)o-u)_!v&‘}‘\g\@{ﬁp@ipbcka‘&w;‘}b

.,\_;‘..fl)laJ‘.,..‘J._T_J)..a»A_.-J‘VIJ‘)E.-;:E.'JAAjulf}a,_JW.x:S):;.:LU_,a_U!)f\JaU',_,dL;.f

T leinl 3 Gl 4o 95 5 Conidl (D)9, T8

SOotES i o JBE i o e Dl amale b 3 SIS Y s Qs 21318 15 Jlasly 55,585 4l
St A e 53 00 (Jp S0 50 ST g 1) 1 el D L 5 e e Bl $50aE8T e ol e s Sl sy bl
;;,JJ_W;,,4,J;,tj_u,,:_{,:lq\ﬁ\A.:L_;Vut,.._-ﬂ_tuj)is._.u___,_-;,d;,,\_:su;ﬂxauq,‘g;fdg;,jdhw,ful
T 21 s (FUL \ﬁ&&dba;_}}.&»db\fﬁ)\})t_&g.;...gﬂ);(é-f_cl:.a-b-\)J:va\._Jjjlu_‘;;)l;ch.a.labjabua_lr:;
T3 2 Bl fae &5 G585 0T )5 gl Gp 02V 558k SO s e e ayYe ey, o S ST
2 SUS S 0 ST 2 058 g i et 55 Sthne o ol sla5° o 1S Sisla slaa S eslizad 2y
.;__.I(b,;td\:—

SES sy 5 }‘451L);—‘S&é“f%l'—“ﬁ:z.’ifid\a-rﬂuiuh;e‘im U S I e e s e sl i b

AU LTy S 355 g e W5 LY e s st gy 3 Shas S AN a B e g 23
S T e e gt S S D a a r ahe Dd 0 S5 S8 ekl 7 s Ks o b 1l oS8 L

A g L R YL gy PRSI SN DR 5 S S SN S sl e s ) s G Sy asls

N

:@Tawﬁ.\;uq,}ryGjls,&u,a@,aaa@r,..-ro

2O L Sl S b T Lyt a3 iy 5 355 13 pnn sl o s Ll S 3 o shbiyess s
(Baddr 1991) —ions 5l as s 0 5 st W3S ST s e b S 1 S L

A0a N iy el DS G A o ) i 5k a5 S o S 0t s U e il 8 Lsls GLA S s
i G e 4

25035 a6 s Yol e s 55 A s BN 35 gl a3 g L pais s PGPR sty 57, (Sindhu et al,2002)
Aoy 2oty oS b e ol e s

Al ol s s i ol L P PNV IRt N UK SR RPIINITE S B Jermaa lg ST o (Lifshitz et al. 1987)
e £5T s (Dervlo and Skorupska 1993: Dubeikavsky et al. 1993: Weller 1988; Weller and Thomashow 1993)
L T aaS LS LS 5. (Hebbar et al. 1992 Thomashow et al. 1990) (53, T A i s _alS Sl ade L S
(Knight and « 20 el e Lo (Voisard et al. [989) HON oL, She s sla 2 olee o (Loper and Buver 1991) 9950

Ll oki 3 HE 5 (Dashti et al, 1998) L .~ . (Grimes and Mount [984) W Langston-Unkefer 1988)

Pt Ll o 0 ot o S 1 e st e e ] csles 03l s sdde dims &

s A e 2 e D e Wl e e ST (Parret and DeMot 2000) Al Tk 5 5 L e S als A Sl

Vv




r ‘ ﬁ@g

B P [ JUP N BRI BT P S SV R N Y el e 3 S ey S L 0T S, iyt E
| PO SRS N S b e s e 53 e 1 55 ST S e S A 5y i
i S A s gligags e U Jukf:_dl, 415 sands Schroth and Hancock 1981 5 Kloepper et al. 1980 L i 355 M
i alabodd s Slae Al
dapebepa s Sl sl T s 7 Nk sl s Sy g g3 gen g 3180 stflna L Lugtenberg et al. 1996
P oS € S aras PGIR Sl S0 e Anderson el al 1988 izt (S NEIE TR NERTS SR (RPN S
Nl Gl S 5, T gl ol ST NI TP P W SANK ST T

Sl Jlasliz U O Dl oo, S SIS g 5 i 5 6 8 39) L) 5 ol pegs g Sl ST gl L OTASLIS s 5 flow
| u.;;d_wQ_‘..u_-,-u,TJi;_,\ﬁ_;,ﬁﬁtsuﬁj,@_isu_v-ﬂ_\\,_(ﬁc__m,_:\;usu,.u_ﬁ,aa,.,;il.bu,;\dj&t..uq@g‘_.;,,,
N S VIR W K o S 0 s e B g S el i e s e ST A pu S L,
Pt el S 405,53 L OLE 3 g S 2 s

| ey S sl S s el 58U Sl N Dl 5o 550k DY e D50 eyl a5

235 a8 5l S s sl S e gl 55 SN g R, s g a3 ol wi plt Ot 5

...QJ‘:.bu'5q;.qdagfﬁnhuéng;jré&?.kS)lax&P»,xd.au@)la.l\j.uaﬁjé@adﬂyguﬁj)qOJLQI)&EE:H"Jj)‘f\
Sl ot 1
;L_a:su.x,;_,,¢|;;l,-£=u‘_-113\55-5,!;,,4;,.;b;|ﬁ&u;'__:\J.T..,auuw,,:!);fjw;.:f.w;,bblmg,;ﬁﬁ
3 B ol ainta GPS alfins b g ok (50 1 6 pes il

= S S Sl i S ST s S e sl i i T 6 Ty 0l gt 051 ey

b sLe e s (UV Lamp 365 nm) _tiy 51,50 att (WY jfastizd u P. fluorescent 4 P, putida &5 53 .04t 55lolin bgasagm
NA 28 s 20l 5la s ol s s i L =S J%mj;bjb;f&jjjxgaﬁ&h¢‘f£‘, G ol

Wl e et S5 ol DL Skl e G ki phn 65

St 3 e e VU STl gl T Ol 1,5 .l al e slizad Bergeys Manual of Determinative Bacteriology

A wal g asliznd s b s MR-VP iaiad

‘ B N I P S E ) ST NENCI NS )3
e

;

\

o S AL S e ke ol i Sy o e o

A i 5 s Helan bt S o b i 206 b 30l a0, U5 e sl g8

Cr A Db 5o 2 el e Dbl e s Bl shas s el 2 s s AW Bl 2 s il e by g B o) i Y

4

A AR e 0 gl L5 i (5 A e ay Jame sl i AT sl aals 4

15T Ol g ogomi ol Cado gy 1 [ O b St D30T 3570 5 a5 it ok 4 SIS DG = b gt bT-YA
wled Oly

R e R LIRS ST BT | lhrm,ﬁ‘,;&bﬁdpﬁ‘cku;u;,.:(ujljlu.i
—r = d




odlatul 2 59a &b =Y
ATV :JL.a sl 2r Ol Gy

2- Anderson. A. J. Habibzadegah-Tari. P. and Tepper. C. S. 1988. Molecular studies on the role of a root
surface agglutinin in adherence and colonization by Pscudomonas putida. Appl. Environ. Micrabiol. 54,
373-380.

3- Bakker. P. A, H. M.. Van Peer. R. and Shippers. B. 1991. Suppression of soil-horne plant pathogens by
Nuorescent Pscudomonos: mechanisms and prospects. In: Beemster, A.B.R.. Bollen, M., Gerirch, M.,
Ruissen. M. A.. Schippers. B.. Tempel. AL (Eds). Biotic Interactions and Soil-Borne Diseases. Elsevier,
Amsterdam, pp. 221-234.

4- Dashti. N., Zhang. F., Hynes, R.and Smith, D. L. 1998. Plant growth promoting rhizobacteria accelerate
nodulation and increase nitrogen fixation activity by field grown soybean [Glycine max (L.} Merr.] under
short season conditions. Plant Soil 200, 205-213.

3- Denvlo. M. and Skorupska. A. 1993, Enbancement of symbiotic nitrogen fixation by vitamin-screening
fluorescent Pyenclomonas. Plant and Soil 154,211-217.

6- Dubeikovsky, A. N,, Mordukhova, E. A.. Kochetkov, V. V.. Polikarova. F. Y. and Boronin, A, M. 1993,
Growth promotion of black currant softood cuttings by recombinant strain Pseudomonas Sluorescens
Bsp53a synthesyzing an increased amount of indole-3-acetic acid. Soil Biol. Biochem., 25, 1277-1281.

7- Grime. H.D.and Mount. M. S.. 1984. tnflucnce of Pseudomonas putida nodulation of Phaseolus vulgaris.
Soil Biol. Biochem.. 16, 27-30.

& Hebbar, K. P.. Davey. A, G.and Dart. P 1. 1992, Rhizobacteria of maize antagoristic to Fusarium
monilifornie. a soil-borne fungal pathogen: Colonization of rhizosphere and roots. Soil Biol. Biochem.. 24.
l)s()_L)L)_’]'

9- Knight, T. i. and Langston-Unkefer, P. J. (988, Enhancement of symbiotic dinitrogen fixation by a toxin-
releasing plant pathogen. Science, 241, 951-994.

10-Kloepper, J. W., Leong. J., Teintze, M. and Schroth, M. N. 1980. Enhanced plant growth by siderophores
produced by plant growth-promoting rhizobacteria. Nature, 286, 883-884.

[1-Lifshitz, R.. Kloepper. J. W.. Kozlowsky. M.. Simonson. C.. Carlson. J., Tipping, E. M., Zaleska, I. 1987.
Growth promotion of Canola (rape seed) seedlings by a strain of Pseudomonus putida under gnotobiotic
conditions. Can. J. Microbiol . 33. 390-395.

[2-Loper. J. E. and Buyer. J. S. 1991. Siderophores in microbial interactions on plant surfaces. Mol. Plant-
Microbe Interact., 4, 5-13.

13-Lugtenberg, B. et al. 1996. Molecular basis of rhizosphere colonization by Pseudomonas bacteria. In:
Stacey, G., Mullin, B. and Gresshof, P. M. (Eds), Biology of Plant-Microbe Interactions. St. Paul,
Minnesota, USA.

[4-Parre. A. H. A, and De Mot R. 2000. Novel bacteriocins with Predicted tRNase and pore-forming
activities in Pyedonionas ueroginose PAOT. Mol Microbiol.. 35.472-473.

{5-Schroth. M. N. and Hancock. J. G. 1981, Selected topics in biological control. Annu. Rev. Microbiol., 35,
433-476.

[6-Sindhu, S. S.. Suneja, S., Goel. A. K.. Prmar. N. and Dadarwal. K. R. 2002. Plant growth promoting effects
of Pseudomonas sp. on coinoculation with Mesorhizobiwm sp. Cicer strain under sterile and wilt sick soil
conditions. Applied Soil Ecolagy, 19. 57-64.

[7-Thomashow. L. S. Weller. D. M.. Bonsall. R. F. and Pierson. I S. 1990. Production of antibiotic
phenazine-I-carboxylic acid by Huorescent Pseucdomoncs species in the rhizosphere of wheat. Appl.
Environ. Microbiol.. 56, 908-912.

[8-Thompson. ). P. and Skerman. V. B. D. Azotobacteraceae: The taxonomy and ecology of the acrobic
nitrogen-fixing bacteria. Academic Press, 417 Pp.

19-Voisard. C_. Keel, C.. Hass, D. and Defago. G. 1989, Cyanid production by Pseudomonas fluorescens helps
suppress black root rot of tobacco under gnotobiotic conditions.

VA




d =

|
I H
'

=

o)1 pe & el

1l Slel oy 2 ag0le (Slad a1y

\
Ir C5elo slaaisie . " A0 1t )Sian ca) .
a O Oas 131 (%139
: dSgee | esydw | oo din | ewndin | emdi | g ] W S o R @t e !
l Woas Weso Wooo ¥a dolas spa0 \
l 10ee Qs 1000 la Sne ]
|
f
i
! [1TAYSS Koo €Sea KQdea Js -9
[ (Ju, S aaligl) AT Sl S G2 e p3lad g 34 Fe
i dS gas @iy Jun eies Jus oo Jlw 09 Jun e} Jlw asly Cuagd sl Jalwey ejigl et <u3)
‘ -~ - Poroas Pacose 19530t }- L
i - Ko.oas - Kecon yails v
; - Bess - Dese Gy Hads w
{ Asines _ - witeShab | e
|
|
| I
i
(LAY Asiess (AT Pe.anas dj zan
! St T 500l 4 g 2o plxil 9 0397 0 32 23131 253 oo 9 gl
(Jb,,5m @ el T2 Sl U & SAS 3 e lge 9 p jle) Slaaip Tt
oily) 8 .
JSgag ooy Jw | e)lgs Jw o Jlw 09 Jbu Job Juw a0lg Craad | shaishis o ways)
Swgy
el i 2. - - Sl slge ]
: Yoo Yoo Yoo - - YT s »
l \LYITEN Dswsas Yaona Vousos dS gas

Ao

L=




(b, e 06,0

(PN LT sl e P

gels 45 ol oloic & iulo)T elash Jas ohyleil o elgiinisia | shas dhaleiT olgic Jw
Yorooe 215 9 Ohe3 b olSibule)] los lae Sla a3
Jol
j
; foroae 215 9 O3 (axid alSiule)T Yoo Yoo Sla asial
|
|
' 803
‘ loiaae 2559 A5 (and alSinle)T Yoo les Sl aghal
E Qoioea 2156 0l opb alSiulesi] loo AT al35 asjas "
r
i
|
: o
|
1 Acweao dSgee

| BRCISRTPaNeR))

D B T il ¢ Sl 51 Gl j T

S gas @siy Jhw o)lao Jow equ Juw o0 Jiw Jol Jlw sjas)ge )
' Kooa Pooo Pooa - Slsy gl Olasa 1
| Couo Poon Poao - ol v
Wooo Jooo looo loao a3 w
‘ lose (PPN ¢,8la ©
i 1osa Js zan o
AN




—

~— *—’If_.l
N o
(JU b a a0 T L S s e Ty
Jl Jtw
JS gas ) oo Jun 698 Jlw dJol Jlw abija g0 sy
eady eles
I
| Wiaes o os Bioee Wione Ly sladigia \
| 1W.Ge K.dos Ko K.0es Cugals slaaisia | 9
1D Aoroas Kbuos Poress Gis Gpas gjlg) i | W
|
| 1Aoioas Qevena Yoiava Yoicon Sbcdpas slas g ejly! aisia LS
Acoss Yoraea losaos Youesn el sleaisie o
Poosn Yoas Dase foes 3181 § 1355 G g L) slaaisia 4
: [T (210 103 3580 103cH 53003 Vo 1iSkss JaSyals (slanisia |V
WiCy.eee Jigas A
wadidd g e )lag 6 L (Julia) Gass o b s sipe Tl JS man | 4
i
i
i
;




