Sl g 9 SB Co e a5l
yyay @9 b)lo.\:: (@ g .\1>
http://ejsms.gau.ac.ir %ﬁé@,&;ﬁﬁfﬁ%

P Wy I e Ol §f (B 9wy g SWINS
Clds (bt SLgw & 3130 (099 S y gl (S ligogd g

¥ L . Y . \ " .o®
2926u 0 Jaslawl 9 SlSas J gy (peua a0 ¢ lale Cpuas o olio dad o
St ple 058 St OIS b w5 (5355158 pake slEls (Sbt p ke 0y S Al b8 4 pal 1S
St psle 03 8 5Ll can )l olKils (St psle o 8 skl GBS ek sl 5 5355LES pke oK
ugjg&rbcujé_)_))usr}l&a&:u‘)
q\/%/\oJﬂ&GJU‘Q'/\\/VOQ\iJ\)GJL

oS

LS 3 s 5o iy 3 Gla ilge s s ALS A S e Slis OBl s b fa s ol
a3 e gl Y0 Sl L 6lS (S S £0 sl 1 it .2 S plnil Ol Ol
eS| O3 dile W Ols Ml Ol Al 1s; S Slio § S 5 @lellr a5l
L bl Hsb s 5 Ol (238 S5 s 3550 Sidae J sl Slid S Ol 5 555550
L Puts i wlir op g &8 <38 15 ool 5550 eSaas ssba CAS-AgAr Lo Sl eslizal
A5 Ol S VYA IS b b s U Pay ol 5 3 Ve S g s s s ba e
A Lo ase S Lods 28 TOA Lame 5l eslinal L bl 035 daiile L) 5 0155 il 1)
s bl ST a5 015 oy (865 8) sl HON W5 L P wlir ol o 20 8 238
W b Py glir 8 238 sl 0B 5 2l Joe 02 08580 00 5 jio ekl Lyl o
L Poip alir 5 Osms9n cnl s Ol (3 omm OBt 5 5l 03 A hen 53 055 55 AT/0) (eS|
Sl ans sl 0L 53 (R oal S S3ls 1 W5 Olee 0 F0S e 0o 0558 YAY U5
e Dland S Olg i mle ko 5 ) Gdee Jlel Sliid D 015 addlles 55
o S ke £1/YA S L Py e 8 (238 planil e (PKV) [Ss 50 aome 51 oslia L bal
il 1y S Ol 708 25 0,8 e VYV S LPaii e 5 Ol i 20 53

4(PGPR) ALS J;..Z) kSJ,}M 6[.&);'5[4‘5].1) c(PSB) CJLL.,J o.)...SJ> LgLaLg):SL. ‘W‘S' L;'{’.Jj ‘;LAAJ’J

NIEBE W R WIS UL PEN WG U LV P e WY

maghami.marzieh@yah00.com :43\%e J g ®

Yoy



IFAY (V) 2 )lond dY) s sy adgi 9 S8 a4y pul

Aoddo
LJA:'L!L;G ol¢§ 6\4..:..1) CJL>L.2J§ JJL?- &S &.:)J.i?ﬂ eJ)..f..é LSLACM.]L’(_% l.: LS\A""L’ \) Jﬁ.nﬂjj.’)
S ps S S wlim b AS 5 (o5 K adae (pl o5 Sen mlr Liles S i S
M‘JQAXAQ\JJ‘ oL:§ J.;)J_,.L.Jlj:&é\) ;"MJ;’)‘@&‘&L&S}SL’ ..,\..:)\5 63[.1) )L“..M.f CJJL:L?
6LQJJSL)J{) (\C\C\/\ LJIM\)CSM) M);\PGPR CM‘ LY VLY &f‘h’. \) eL:§ Jmi:)j J\..\;JL)
}@)&u}bﬁ)ﬁ)@ﬁ{}%émoj@u 6LAL5JISL:)\ &A)Jgol:f.)ui)g_sj?:ﬂ
JJKMJJ.}) JA‘J.‘)‘ JJL;LLIZALSLQMKAJ\ oJLﬂ.:.N\L:_}.,\.:yZL;d QBLLJA.:A..:..LJ g;.ﬁl-: OJ)J
3o 1 olS Al CodS 5 CoeS e b 5 ites sba 30 5 S e 5 gl olS

G 3 elS sy o b i o g SL al (Vo) s O 5 SIS i
J(PSB) wlivs SuS Jo (oS sladsassn a5 il K3 5 glads slaaslSe
il OS5 W5 Gk 3l Bsben Jalse JaS U s 22 L5 00 Sdae T
SaS oS e iy 4 LSS ST 5 oBAs lacdaln st WAl Lk
S S i (PGPR) Wiy S s slags ;SUyp, (Y000 OSa 5 Slido Jaw)) LS o
s b 53 Lag 8Ll 5 S 0 K ) olS A4S s W Shg s, 5l (o3 Y-0)
S 5 5,Ses Wi iy Wy o als Juall g b 3l aly Gl e el olalS
I 53 638lES s wisy jsba b, S e Gla Shg s Sl eslital Lgd e6s B4 goley
S s ln b a5 L iSedl (plard lass Kb Gl Al 5 ol il
(Y OLan 5 Oloyd 21 dws oo w0l Gy as S35

23 ey Db S ddes A S e o SL e Ol elsesnse e slag SL
b olS sk 5 hsi) S ol bl St S a5 e 5 Lles S Iy 5 2eS Cai
S Jas 5 (SeSam eSS S Olpea 5 (4AY g 5 HBLSI) Wpd e O
ol A5 Ol 3388 LIS S 3 03,208 w55 sy wlisass s i slags S
o) St Mg ez Sl LS A, S e glacd sl Sl e ik u) s 5 OlalS
5 (VY (S 5 ) oSt s (0880 OKan 5 5 menl) 05350l A5 (Yoo
Al e les s Sl (Yo el O 5 A ) Slaws uf.,lMSJ;-

1- Plant Growth-Promoting Rhizobacteria
2- Phosphate Solubilizing Bacteria

Yoy



O g (olio and po

o e o Ol o) oyl GOl W5 Gt s sla wliso s s plad 4
L bl cpl dils aimy ols Cunlst (al 350aS Loyl 15 3 oga 5 (el YEO) 2iul b
088 L 5 cola) des Loy sbgstn 05,8 5l col o3 Jls 5 oy b ool
st 5 Cosdla Verr 5l 508) waen oS IS 035 b opal OIS OS5 L ik
5 owbs) Lsd o g ol 35S L ablis gl (gl 5 bas S0 bpslSls S
S b Jalse b Faes S das e SRl 1 olS hgss 53 Al e mes SLB 5 (1444
L Sh b g5 5 asdem dm b i 15 A3l o dor B ol Gl by b sden A5 )
slad e 5l golan L0888 OLen 5 o Se) cd L L0l el 5SS Ll a5 s
Yol 5eS el chle) Skt bme 53 der BB el 558 000 U allie [ sleay s S
b b Al paie ol 3B edd e 5 b gt S oa s shasde 5 4 Bl (Y505 ,Se
wlis Glaedi s s 8 Lbadsle @l Sl cpl 55 oS 550 3 Jslows oS S w0
oAl 03551 st Lay syt ol aids s am $ (YooY wg) 335 o Ll b sl ol
Ly oal &8 2,56 ol bl ol ol gla fise 53 od wodr cpal 51 L od ol (gladnS s 0a S
e et el 5 S B (S S e tils g I glos i 5 Jsloe ¢ g slap 3 Olie
EDTA e ool o gms sbaodiSEdS 51 o= b by 3,S08 5 b s ol stz L
(Ve oL 5 01528 ) das 13 olS Ll s oS &)yt 5 05,551 s
Lol Sbss, ol glaos S 51 (SO O3t 450 Cdplie W5 b b ulisasn e
O3l A5 (V0 0) (o g 5 52 ,5) Lipdpo gm0 S5 5050 oS RS Jonily
L3Sl (S JiS e sl Slapesls 5l (S chide (5phs ) slas SL abe s
Joe 1 by g (S s o 5 HON (V) ¢ OIS 5 sl) ol aLS
ST 058 st o 5 (68 0disl33k Al 1338 o LaOT Wby B 5 o sm b ol ) 5 03500
303 g Ga S 53 el 0y Slsgzge Sl (ol L3 (Gller S 2le 5)
053090 w3l g (S 51 o SaeSIiss 5 O3seadiln 1) O3 gsdeadilar s s

O)j}kbj)ﬁ&(ﬁdéwrﬂrﬁ.b-b—\

Yoy



IFAY (V) 2 )lond dY) s sy adgi 9 S8 a4y pul

oo SISt 55 wliso s 03 500 puligosd g Gai S 51 pam LS 5 03 ple Sl
s delas Aa;y e 0Lk L3 LS cpl o 05 sdeadiln W5 ST 5 dites o 5]
S Sl Dl sar o e 3 50 (K 0894 OhKas 5 koY) Al e oSLe 56 sl
Sl oS as,y S e sl ey std 5 elisess s Glagg SL ahexr 5l A, S e
ol 53 03,5 oL s Ll s o a S s (laenST & Ol 55 e oaLS (SLa0 a5 58 o
5ol do o (15 olS (latyy e dan 53 agr Sl B ST 5 LaenST Ol
sl p"}f slge Sl Sl hwsp adkee LS e el olS 5 Shee [l Culg s 5 Lole
s (I gladal ol 3l cpl 3580 gl b ads)y by & Wil o5 ,Sen slasles
Fow 03l i) L-tryptophane oz s ol slacdnlie s 5 S5 sladeal oyl
IAA e Ul S ool 510044 @) b JAA - e (e sladpas a5 (eS|
3 Lzl dage s abesr Sl il LSU‘MKJ‘J,S:‘ Sy il e Jlo ObalS @ s suo LS
alyy 03 edkd =I5 IAA o sles islie Lol 1) alS Osessn ol Wy LUls 50 LS
IAA Cxle 53 05 cpl S o Jd (PGPR) olS 0l S e slas sSU s 1y sipde o ol
Ul S daes Slag SU axes 51 wlgegsgu i Glag SL (YooY ( wg) 3l SIbss
sS4 Dl oS J ey S Al e L 35 1 Sdee Dlid S
LT P W iF Osr bl Gk Sl sl S 558 e MBI LSl e
3Ll o JT e ladenl 5 5 (68U b ol e 3 0350k O 5Ll
0889 813 5 5 55, 13,8 S Jdes Jdousl LS 53l i

S i sl elsesrsn 655 G SU golellr rass cnl plil 5l Gds IS ke
Sl e Slaa s 3l oslial 5 lags SU ol sy S e slas 58U 55500 5 Lgw olS i
el o35 obia il e L

g, 9 dlge
j\}w\e.,\.;eb\bdm\ J&é})ﬁ@“d)‘bﬁ@wlﬁ@&@‘pw‘}ﬁASJ.ZUBLZ.:‘

Glata)l b S p SV e 3 el Ui bl & olal b 65 ¥ Bl as 50 o

yog



Oy 9 olio dnd po

188 KCl e S oY NaClp S A fols 3L Jshme 2l Joo @0 Joli slap sl alu; ol o &
iy ($5y k3> Yo Sdeay blss e A5 S Jize KHPO; ¢S +/ve NasHPO; o S
S 4ids X O ganiloe g SOT 51 5 A 0303 13 aids 3 553 V00 G LSS
doys /) Dloe 1) oo @ hals lsT slad ) a2 e ) sy Jgbome 51 a3lIS 0800
3 Ad ke Y e ol o3l sl V0T 3, B glec3, Jee s 03,8 Lol O i Ogie
e iy SIS s Sl esliad bl e gl SO Y 8 S e s bl T 05 e
s YA Glos s cele A Sl ciS Gk s S cus King B el b (g,
S A5 S bl il @ el e cpl 5l e 5 L eals S5 SL ST s ol S sl
S b o) s UV CaV OLL L sy o OLaS iy 56 ool UV WYl s
S a5 2 5l e 5 00,5 Sl ) Wns ¢ Sl SLEdlS Gl S e els S
2503 Sdlg L b ASSS 5 s S w5 b B «KING B s (655 5 xils il
Olwabl [ shtens 5 03505 0,3 KING B Lams (55, » alls 680 Olyea 1, UV WY 00
SAeaSTp S sl pasT cdalrans Taoms 53 S i s alb S5 5o pl glanlr 5ty

VO 5 Gldo Jsw)) L S 515 L5l s, SYBIS 5

55 sLaial,

e @ o1l 5l Atsai bl

8 ) 8+km S 03 90
L ses—

odd (5,13 pai ged BB W28 - S

Yoo



IFAY (V) 2 )lond dY) s sy adgi 9 S8 a4y pul

L SLPGP wliv 5,805l
2889 5 A 5
BT ET SR WAN] slirNol gy ol o ol 4 Gl ‘CAS Agar c.is bhow
S bl oa b e 5 el o e sbay Jsle Dl (144))
53) Vs e V FECKAHO 2 L Ve LYl 5l Jgloee ol (FE-CAS G an J lone — A
VYV) 'CAS 5 o 170 Jols Jslome 2l s 00 L (St IS sl Vsa s Ve sl
£r o s GLOS Lolan 5 bl @ o, Glsb ) bl ool s e (ol e 53 S ke
A 8Ll () s p S ke VAY) HDTMA ¢ S Joe VYA Jold ade Of Jsbe 2 oo
A 5w a3 00 by IS Sl eal Covsas 0,5 ol U shoe
S (SaS Jskme 1) ke VOr 3 PIPES o SY4/YE L Jsme g 6l 1 3L Jone —
L Jsbs cpl PH e NHLCl o S 5 NaCl o S +/0 KHPO; o S o /F fols S J shome
ke A 0T Lle o e 5 43,5 e VA s KOH a0 Jloms 51 aslizud
A 3 43 00 u“ysj:\,tf%;\o 033330 5l e okel sty b glses S el
oS5k 1) MGSO; VHIO o 8 L £4Y (Jgzile p S (SIS 6 S Y Lli i 0ldé Jghome —
LuSO;.0HO ¢ 3 Jos +/+8 HBO: ¢ 5 Ls \/& MNSO, YH:O ¢ 5 L VY LaClyvH,O
ol ol ke Tz ke Ve s NasM0O; YHIO ¢ S Joe 1 5 ZnSO; YHIO ¢ S Le V/Y
A58 3 am ;3 00 Sles B OIS 8151 e 50 J sl
J ke T e T 53 a6l 0 SV o a4 S 1ol a5 gloe
s bl 05 See 0/80 Ja b olis Lo JES Al st e 5 A2

L3S Lol desl s l3S Jgloms 5 3L Jshoms 40 olde Jskoes VU Jglows £ S0 03lel 3 e
i Sy 3 5 Lol LT 4 FE-CAS 5 jas Jglome ol bl O3 5 o1 035 o8 L ol o s
Lk ook (gl aand £ Q&F\@QJMUIMCASAQMJ@“JALL el s S
o o Jag 53 2l e 0 6311 & (8x) 2" CFUMID Come L byl o306 0 gl g 3l 5

Lo il o o Ko e G S ot Wy GUlp L mdl )18k 5y, L

1- Chrome Azurol S (CAS)

vou



O g (olio and po

VS VY EA e ey Joolgs oo 5 bag 8L S Gk s el 1S5 5y 2o b dls (6,80 310
dslons 5 (6803l 55 S e s as s 5 (68U S e e s 8 L3 el
et 3 NS s Ut 5l S sl sl o Sl S5 w3Y L08AY (5 s LS
S o sl 1y SLSOY o e 5ol aslIS ST (650 5 badases lad C3Ss

Jols slacds o3 el Tl 0350l A 5 Olsee (5803100 (6l 1039 hp ddlow A 53
5,0 e S 0 com ) ai b4 edd ol 555 0 5V 0) (Tryptic Soy Agar) TSA L.
Sl ke Ve 5 BT 2800 (e IS S0 oy sl sy ol aa (L
o ollust (sla Lo JE e L 03ls C2S (1) 55 0 5 £/8) DS Lol 28 (hate
S s s s 3 (s ¥ e Sl S 5 s /0 el S SG) e S Sy o
DAL s el VY ey aly s a3 L Ul L 0T s Skl 5 s wxaliS
LS S5 i 50 Sl Wauterdle M GUls ad (1365 51 S sl a3 YA les s
oS 3 oS bils ks Sy s (Yot O 5 Slgs) w8 Lls)l blo
Sl 6L HON W) o5 (slosed (aw o HON W) (55 slosed (oS HCN )
(O doder) dd paseia £ 0 iz 53 bl S oS s e (L) J HCN W )

S eslinad by (g sty mSonl s, b ST A5 Ol (5,803l 1St Ay Do) 90 A
TSA L 55 0l It slagg SU Hskie ool sl .28 3 ol (Salkowski) (S Sl o pne
by gl S 51 bas (g 1sa0 5l 8 Sl o YA glos 3 3, ¥ e gl 5 B S
JoLs (Tryptic Soy Broth) TSB L ) o Ve lols s 2 Lo 00 gla )l = sl
5303 el lac ol 5ol eslinal 2 L 53 0 85 Ses 00 5 i slaclale L L-Tryptophane
Gore 5 el b Gt mle Jale 0L 5 e 5 A S0 Sl VY Ol
V) S (hons YO HCIO, 2) e A4 5 FEClye N 5o o5 glons 2 e V) (S sSLs
OLar 5 ) s (8ol 2ol 07t sn b 53 0dd W5 (S| D098 Olsn 5 488
Loy oles O s el Loy ol a5 eS| Clale 5kl s 3l o3lizal b s (Y20
O dsir) @85 )13 ool 2use Qbsi 5 A ke 02 055,80 00 5 i Sl hile o
S3apsY s S ol (SOl s 4 L Sile amslie 5 SAS l5dle 3 5l eslinad L Lassls LI
sa Y s sl S = b B s ) sSU el oS el

yov



IFAY (V) 2 )lond dY) s sy adgi 9 S8 a4y pul

00 e Lamme 53 ied SN Olss (5 S o3Il shites 1 Ghne Slhad S Ol e (g 80510
oS /0 glucose ¢ S 1+) : Jols PRV Lass 2 Joo Y0 ) (6581 036 & ol s 5 2ds SCs
MnSO; YH,0 ¢ S+/6 MgSO.VHO 5 +/\ KCl o 5 /¥ NaCl » 5 +/¥ «(NH;) S,0¢
s -3 S Jie (Slid ndS (g 5 p S 00 s yeast extract ¢ S +/0 FeSO; VHO o 5 /0
3,8 sl am s YA los 5 aids 53 550 WV o yu b S (6 Sl VY et Lo g
Sl e Vs (WaBs Ve Sews Vern e ) Sanb Bl (6 U O el gt s LS 0303 13
2,8 b DUl Dl g g el e e Vs e OF I YL sy s
53 b gas 050l SO Olag Sl aids Yo C20S 5l a3 (6,50 O3 SuiS Jas dall 4 se
Oy A 33 el Ve s megmby xSl 5l eslizad U L5 Ol Ol o&aslesl gles
Ciloses glacale 5l el 4 syllinl e bl cpl anslis b 6,80 by jind SN
5 SAS i3l 5 51 eslizad L Laesls pJUT (Yo ¥ 0L 5 ) s S ale KHPO,

38 plomil (STl g5 4 e Sle 4y lie

oy 5 b
YA S s 4 Al kb cos lawgme L Prss wlis (bl sy gbealix Ole
Lxdls 1) Hsd e A5 Olsn 0p 508 VFA IS w0 dls Jlad o L P il 5 0 50
Oyee 3 Solors Ol L5 e dla b 5 xS & wxsls Oy (V449) SISta 5 0 (Y i)
bs 53 il (80 @ (8L sl Camexr O3 DL b Lol sss S0 s Ay
Ol Oley CsdS L o g dadls Jalite A S baes cpl 55 Lo S (CAS-Agar
odi LS5 dla b 4 O cd o311 il e Sgosba ey Slis 4 Lol IS s
SUl5 alis Gl 55585 Lals Dlpsa L5 e S @ s 8 s ol IS G
DL S s W5 Osa31 3l aal sty s 35, S84 e slaalr b sd W5
W5 55 et ity SbB s pl o ealial 5550 iy S 0l g 53 5 (Slaag s A e
Cillas (Y000) OLan 5 Jds Jawy Ll OIS jass ol @l LS Ll s
sha bl U6 il e ol 5o esliial 555e Glag g aen IS Ol LI dla il
slay s,k CAS-AgAr Lowe 53 a5 azils Ol (Y00 ¥) 0 5 o SVe g 55 5y

S o sl 20l 5 a3 4 bl 2l SO G e SblaS gidai 5 5 SllaS 5 s

YoA



O g (olio and po

Sl a bl 5036 el 4 ol 5l laome ) ois o se SO sl oSS &S 1=
b odd A5 Gl sisden Sohe S S8 Ul w0, ol GLaAS 4 slal L s S s
LSl o DleleS g oden 78 51 s 3) 50 S5l lise 50 g (Slaay s

V O5sokadsle A5 Ol Ol oS 3ls 0L O3 gsdadsb L3l ) el sy ol
4ol a5 (Prye 5 Prg) alis 55 ol L a5 adles 5550 alir Yo 51 (Pry) alos
5 oS by sl el sl ey O dsdr) dog hugte d> 53 4y 5 oS A 0wl
S SL e Yorn ol ae ez G 3l Ao TY L i oS ol asls OLES 35 (Yo 0)) o poe
A Gl Jaesb Yo 5l s WS U Jae 3ledd g HON lade  wlazils Wil aJ g ULy
Uses3 50 S, SL w53 sdes jsba HCON Ws LUls codl oa g e Jsl r)f&l.\»
odode 4 Lloals QL 392 S Al A5 D15 55 osms o) S S Sl (& 0 5 03 S peke
S K38 slgniy s LOT L o (ial5l Lo 53 DS Sl (51531 LHCN W 5 Lol
S 6l p sl onilSe 5 05l Clbll O PGPR (slas SU v s HCN Wi LUl
S 5 Sust Slaiss oo ki air S Olpea Ll S Wabe e lacile S50
5o (V488) K mulS 5,8 18 a8 5550 Sk (g 5 Sas il 5 ol OLLS W,
oLz P. aeruginosa « 5 Law s HCN W5 s, 1 adsl s slailosl &5 il Ol
il O3S o 5 435 36 SIS al e IS GG Jule s &S el o0l

4 315 0L 5 ey 35 pulign 93 5o (Slatsllor (oS A 5 015 ooy 31 ool sy il
Lty Ol 5 Ok 5 Lokl d s s a1 ST U g SUlS addlae 5)5e slaalus ana
1 53 eS| A5 s IS5 3bes s St ks 0B 5 U b 53 ST A5 Olge S
Pua i Lase W5 Ol (et S o Alihe 2 0,555 Y 0-aYY ey,
P sl a0 bsse 5 JMie (508 5 0bsin 5 b lalis 00 (ks 2 085,50 4Y/4)
B ol plnil oy 53 () Jsd) 55 DUyt 5 0o Sl s il e 1 0,55, V/00)
L ST polie a5 U1y iy gls (Gla i 3093w 45 A Lasiiie 55 (Yoo ) O 5
535, Vsb glale gla s . dxdls O (36 o 5 0y 5 cilise glaclile ja> s
aan a5 Wby OLES Cinygls WUsesn g sl YO ST US98 Ol 555 2 (Y00 A) O
2 eSS Vi Wy Olpe st 5 dmils 1) oSt Ay UL adlae 5)5e lanlis
Sy e ke e S0 S VY=8/0 51 Ol anls 5 1) ke

yoa



IFAY (V) 2 )lond dY) s sy adgi 9 S8 a4y pul

5 A 05 e S e LEVA CD L Po i @ by se 5 jied S i S
Lgiduw\)\mjtjjqblj:&dvQT;\S;)\:&&;&“&\)&@L.:z.a): oland
Cwa&_iw V?SJS)(S}}HJMA) Aj’u.w.ec,.,aty cungbjgcﬂ oslaul S48 ‘j..:JscwdC).:
2B Jelge opl pled 3ged o5l S Lame a5 oK SIS Al jole L (wlivs
slie s S s i3 Sbees 1 bl K s Slind ol sl Lt
il e b 538 GlasSs oOSCas 51 OT il pw tws 5 Sl glasSs 45 jans sl

SLaldr St Dgoy0n 5 0I5 5 O3osdadile M5 Ol L5l 5 ekl Casn gl <) Jpux

OB e 5 ok o b laoes 93 55 St 3l gla ulipo g3

SV 030558 A 5 Ol s SV 030558 A 5 Ol s
Cele VY 28 5l aa ; Cele VY 28 5l da
Diskadibe (il S50 L Sisraiile Gl eSaSw) b ol
sl SERN A sl SERN

Qs s Qs s QL g
) Y % Pin Y grak Y™ Por
g qv/? EA/EA® P Y Y Yo" Pes
Y Ve yrr? Pus Y v ik
Y A/AYCdeTan vy Puis Y o/ 7 AUk yvym Pes
Y Vive? 11/19° Puto Y o/ AIK yryikim Pion
\ Yy foni gayeronik Y opve K vy ikim Pion
\ a1 o0ef v Po \ v foni g/ Ok Pios
Y n K W/\Ahijklm Po Y vacdefghi o//\odefgh Pros
. . ¥/ 0oiikim b . oy cdefai -~ P
\ ok /01 TNk Pa Y vo/10° 11/v5° P
Y A/A.\cdefgh .\/Mde Pas v v//\idefghi ‘\/'\/\de Puus
Y V1/09° g/ gnikim Py \ Vo /1A 0/04%0N Pisa
\ vy fohi /0. TNk Pt \ o/ ik ¢ gkl P
. o ik ¢ jqyefohiik By v LarEfohi o oy Efahi Pran
Y O/Vohijk o/‘,,iefghijk Patz \ QY \cdefg '\/i/\dfg Piss

A (gl e BVl By - (glls L Sle 05w o 53

At



O g (olio and po

ety gl gla ol 3093 gon Jam g5 GAns Dlind CIN> 5 5 g5 55k M5 Ol Ko - J g

S S8 o FFIERCN N INE A A e A Sl el b
VY £A Y ) VY £A Y )

cele cele ~s A f;‘)&) s cele cele cele A (;‘)&) s

TS U o100 Py YT vea® oy A+ 6T Pes
VAP ys® oy ® 14/14°™ SRR 7 L /A AU A T Y% Pers
VEA ™ T yuevd P Ve wsad oy g Pus
et At vaed yyed Pus YTyl gyl VA/oYET Pes
var?  ybe v/19%¢ yy/val Y 7 S T B A y1/oAd" Pion

AR 7o A vo/e® Py YAV v ey vy Pion
ook yghik gk Yo Pa VoA ™y Vv Pios
vt e g £/YAR Pyr VAT o™y 14/44°% Pios
YAYE  vngd yval 14,y IR 773 R 7S AR A S yardh Pios
YA /a6l YAy 3P VA CA V) C SV % Pin
ya vt vy AT Py YWV uA p® Y+/00°T0 Puus
Y gk g O YA/TYER Pur YA ym® oyl e Piss
U ypedke g Nl Yy VPR VIS G V20 G VA AV Prss
Yy gtk g gefon yr/ey” Py VAV eyt Yy Prae
WA g™ VAL Pue YT yj00® /0 ¥ Piss

G (gl s M i B > (sl)ls L Sle 05w o

&l

1.Alexander, D.B., and Zuberer, D.A. 1991. Use of Chrome Azurol S reagents to
evaluate siderophore production by rhizosphere bacteria. Biol. Fertil. Soils.
12: 39-45.

2.Alexander, D.B., and Zuberer, D.A. 1993. Responses by iron-efficient oat
cultivation with siderophore- producing bacteria in a calcareous soil. Biol Fert
soils. 16: 118-124.

3.Ardakani, S., Heidary, A., Tayebi, L., and Mohammadi, M. 2010. Promotion of
cotton seedling growth characteristics by the development and use of new
bioformulations. Inter. J. Bot. 6: 2. 95-100.

4.Ashrafuzzaman, M., Farid Akhtar, H.M., Razi Ismail, M., Anamul Hoque, M.,
Zahurul Islam, S., Shahidullah, M., and Sariah, M. 2009. Efficiency of plant
growth-promoting rhizobacteria (PGPR) for the enhancement of rice growth.
Afri. J. Biotechnol. 8: 7. 1247-1252.

Y



IFAY (V) 2 )lond dY) s sy adgi 9 S8 a4y pul

5.Bent, E., Tvzun, S., Chanway, C.P., and Enebak, S. 2001.Alterations in plant
growth and root hormone levels of lodge pole pines inoculated with
rhizobacteria. Can. J. Microbiol. 47: 793-800.

6.Boopathi, E., and Rao, K.S. 1999. A siderophore from Pseudomonas putida type
Al: Structural and biological characterization. Biochimica et Biophysica Acta.
1435: 3.

7.Castric, P.A. 1975. Glycine metabolism by Pseudomonas aeruginosa: hydrogen
cyanide biosynthesis. J. Bacteriol. 130: 826-831.

8.Castric, P.A. 1994. Influence of oxygen on the Pseudomonas aeruginosa
hydrogen cyanide synthase. Curr. Microbiol. 29: 19-21.

9.Donate-Correa, J., Leon-Barrios, M., and Perez, G. 2004. Screening for plant
growth-promoting rhizobacteria in Chamaecytisus proligerus, a forage tree-
shrub legume endemic to the Canary Island. Plant and Soil. 226: 967-978.

10.Hofte, M., Seong, K.Y., Jurkevitch, E., and Verstraete, W. 1991. Pyoverdin
production by the plant growth beneficial Pseudomonas strain 7SNKG:
Ecological significance in soil. Plant and soil. 130: 249-257.

11.Jeon, J.S., Lee, S.S., Kim, H.Y., Ahn, T.S., and Song, H.G. 2003. Plant growth
promoting in soil by some inoculated microorganism. J. Microbiol. 41: 271-276.

12.Kremer, R.J., and Souissi, T. 2001. Cyanide production by rhizobacteria and
potential for suppression of weed seedling growth. Curr Microbiol. 43: 182-186.

13.Laville, J., Blumer, C., Von Schroetter, C., Gaia, V., Defago, G., Keel, C., and
Haas, D. 1998. Characterization of the hcnABC gene cluster encoding hydrogen
cyanide synthase and anaerobic regulation by ANR in the strictly aerobic
biocontrol agent Pseudomonas fluorescens CHAQ. J. Bacteriol. 180: 3187-3196.

14.Logeshwaran, P., Thangaraju, M., and Rajasundari, K. 2009. Hydroxamate
siderophores of endophytic bacteria Gluconacetobacter diazotrophicus isolated
from sugarcane roots. Austr. J. Basic Appl. Sci. 3: 4. 3564-3567.

15.Loper, J.E., and Henkels, M.D. 1999. Utilization of heterologous siderophores
enhances level of iron available to Pseudomonas putida in the rhizosphere.
Appl. Environ. Mic. 65: 5357-5363.

16.Lynch, J.M. 1990. The rhizosphare. John Wiley and sons Ltd. Chichester.
England. 300p.

17.Meyer, D.M. 2000. Pyoverdins:Pigments siderophores and potential taxanomic
markers of fluorescent pseudomonas species. Arch. Microbiol. 174: 135-142.

18.Milagers, M.F., Machuca, A., and Napoleao, D. 1999. Detection of siderophore
production from sevrel fungi and bacteria by chrome azurol S (CAS) agar plate
assay. J. Microbiol. Met. 37: 1-6.

19.Milagres, A.M.F., Machuca, A., and Napoleao, D. 2003. Use of CAS-agar plate
modified to study the effect of different variables on the siderophore production
by Aspergillus. Appl Microbiol. 36: 177-181.

A



Oy 9 olio dnd po

20.Nadine, J., Coste De, V., Gadkar, J., and Filion, M. 2010. Verticillium dahliae
alters Pseudomonas spp. populations and HCN gene expression in the
rhizosphere of strawberry. J. Microbiol. 56: 11. 906-915.

21.Patten, C., and Glick, B.R. 2002. Role of Pseudomonas putida Indole acetic
Acid in Development of the Host plant Root System. Appl. Environ. Microbiol.
68: 8. 3795-3801.

22.Rashid, M., Khalil, S., Ayub, N., Alam, S., and Latif, F. 2004. Organic acids
productions solubilization by phosphate solubilizing microorganisms (PSM)
under in vitro conditions. Pak. J. Biol. Sci. 7: 187-196.

23.Rasouli Sadaghiani, M.H., Kavazi, K., Rahimian, H., Malakouti, M.J., and
Asadi, H. 2006. An Evaluation of the Potentials of Indigenous Fluorescent
Pseudomonads of Wheat Rhizosphere for Producing Siderophore. J. Soil Water
Sci. 20: 133-143.

24.Rasouli Sadaghiani, M.H., Kavazi, K., Rahimian, H., Malakouti, M.J., and
Asadi, H. 2005. Population Density and Identification of Fluorescent
Pseudomonads Associated with Rhizosphere of Wheat. J. Soil Water Sci.
19: 224-234. (In Persian)

25.Rodriguez, H., and Fraga, R. 1999. Phosphate solubilizing bacteria and their
role in plant growth promotion. Biotech adv. 17: 319-339.

26.Salehrastin, N. 1998. Biological Fertilizer. J. Soil Water Sci. 12: 1-36.
(In Persian)

27.Schippers, B., Bakker, A.W., Bakker, P.AH.M., and Vanpeer, R. 1990.
Beneficial and deleterious effects of HCN-production pseudomonads on
rhizosphere interaction. Plant and Soil. 129: 75-83.

28.Soltani Tolarood, A., Salehrastin, N., Khavazi, K., Asadi, H., and Abaszadeh, P.
2008. Isolation and study Plant Growth Promoting properties of Pseudomonas
fluorescens species in soils of Iran. J. Soil Water Sci. 21: 187-199. (In Persian)

29.Vessey, J.K. 2003. Plant growth promoting rhizobacteria as biofertilizers. Plant
and Soil. 225: 571-586.

Y



J. of Soil Management and Sustainable
Production, Vol. 3(2), 2013
http://ejsms.gau.ac.ir

Gorgan University of Agricultural
Scier d Natural Resources

Isolation and identification of Psedomonas Fluorecens and evaluation of
their plant growth promoting properties in soils Golestan province

*M. Maghami', M. Olamaee?, M.H. Rasuli Sadaghiani® and E. Dordipour®
'M.Sc. Graduate, Dept. of Soil Science, Gorgan University of Agricultural Sciences
and Natural Resources, “Assistant Prof., Dept. of Soil Science, Gorgan University of
Agricultural Sciences and Natural Resources, *Assistant Prof., Dept. of Soil Science,

Urmia University, “Associate Prof., Dept of Soil Science, Gorgan University of
Agricultural Sciences and Natural Resources
Received: 02/14/2012; Accepted: 12/05/2012

Abstract

The aim of this study was to investigate the promoting characteristics of plant
growth, Pseudomonas fluorescens in the soils of Golestan province. Thirty
Pseudomonas fluorescens species were isolated from 45 rhizospheric soils of
soybean plants and their growth promoting potentials were studied as a function of
sidrophore and hydrogen cyanide production rate, auxin and also mineral
phosphate dissolution potential. The ability of production of isolates siderophore
evaluated semiquantitively by CAS-Agar medium and the best isolate was Py;s
with the average ratio of halo diameter to 3.10 colone and isolates Py, with the
zone diameter to colony 1.29 had the lowest production. The ability of HCN
production of isolates evaluated by TSA medium riched by glycine and the best
isolate was Py, with the extreme HCN production. The ability of isolates in auxin
production also performed under condition of 0 and 50 tryptophane concentrations
and Py, isolate with 92.01 pg/ml auxin production in the present of tryptophane
had the highest rate of production of this hormone and isolates Ps, to produce 2.62
ug/ml had the lowest production. The isolates ability of dissolution of mineral
phosphate by liquid PKV medium and P isolate with the 44.28 mg/I had the most
solubility and isolates P;;; with a solubility of 12.07 mg/l had the lowest solubility.

Keywords: Auxin, Phosphate solubilizing bacteria, Plant growth, Promoting
rhizobacteria, Pseudomonas fluorescens, Sidrophore, Hydrogen cyanide
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