WAL/ Y ojlad / YF o / 1/ (OF 5 S p ko) S glgtings alows

25 Sl bk 3 Jols oS L L5l 5 e il 4l 3
Sis A5 Ll s s ead

G o] s oleiils Lales w3l hol el ¥ gsl suls
hamedhadi9@yah00.com ¢yl ;5 a51s ol 3151 &l oy ol Ktin 53 oKL yuae
a_asgharzadeh_2000@yahoo.com sgﬂ 5 S Ol s so (i 55 Lkl
J_daneshian@yah00.com )4 5 Jl& a5 5 ol Slidow d so (o2 55 Ll

hamidi_aidin@yahoo.com «Jlg 5 ,3 2158 5 cuf Slidos at 5o (i85 Lakel

o4 Sr

Ay slasds 5 Juolo sbgw LS bS5 5 psS1s5 9,5 sl 5 bsw il ale 5T ) ssbite 4
O 9o d laSS GialosT sl plowl allS g olauledl s 95 15 (Shdg 3 «(Sobus i bl pd )5 oad
SLaS sl b B 53 Jo iS5 Culpasl O jg0 as' slas 30 GlalojT 5 (B3Las YalS 7,k B 55 JoygiSB
35 sy (¥ G X BT ol ¥ 9 5alilyg (S 5i0) 085 Jals Lo jles 033,85 121 LG ¥ 5o bl ol
10+ (dgio Gi) Vv + doglhe 65lal) B 1malio 51 gy 53k OLLS olel) (Kis i ylpds 3 o
e plgs uils g zuils dslo suaili paie) 53 gails o (T udS™ juss CuiS 31 jusesd e oo (A9 25)
plamil 0595 09 ldé Uslos b OLLS il GIALUS iolesT 53 .91 (p9S'95'9,S 1S Lgisl 9 Lgw guils
0 o1 plas 55 bwwgie i Bl slays 31 Jeolo 0LLS 457 5,5 jasie labalS ol gl .ab
6,30 5l Jolo OaLS 45 Cumidis e oLS 9 4l (2o Yo KiS 0)9 Jl Mosd VA 5 VY NS i S
0,5 Kis 09 9 Sl I (Kb i byl slasds Sl Jeolo OLS puizres bl glhe )l byl
S ) Ay 5 0,5 35 039 931385 Ly il aslo 43 p3S'95,S SS9 5l 039381 5 3393 112555 53 5 by A
Byl sl s 1 Jrol> 4zalS a5 sl 0lis lae )y je GinloT gl .ol i l33 bgw il 4le b gudls 4
230 51 ol olS bl sali 43 Cums (50 £l 9 azalS KiS 0)9 L b gl )5 Sgb ) Cilise
Pt A S Gk olS KiS 09 11053 FF Ligws gl 41lo b osd zuadls jelibyy o8 ) bwgio Gid byl pd

.s'.'.\.-.’i:bc.,i.b"
eL:? S 09 bl CLESJ‘ 4o; S O (S o ‘fﬁgﬁljfﬁﬁﬁj‘in"lﬁ :QSJ-A{ 6\%03‘3

doddo
e Slal 515528 5l )50 2 ) el s SUS s Olem 3 by basls e 5 S5 Ly
23 b 2S5 e Al e O ) 500WS ann doys Ar Sl i 5558 Lol b s il e Ol s

ANAV.YASA VA 6:««.3 de&va ‘d\jé': Zm))LJ}LM o.l;.m.i}_': -\

NNY 5 sl s AVYYS sl s *



i G5 Tl pE 3 0dd W5 b slasd Sl el OLLE Ly SU 5 L il wle ST /158

NEg) o.l_qu‘fe\ LSL@_:JJSL: Ji.ib V.,@_A 6ufﬂ&‘

4S Gl DS 5 dayhg e 3l ST 5 5 el
oo 3 S s gl B olS gl 1) Slawd b el
.(Y"' 4&1)&,@)6}3[.:'_«) J_«sfﬂﬁb_%v\a:.w_y
Jols Ly oS oy sl il (6 i s slags S
o Sl L s 6 3o 533050 slags S
(\‘\/\Q cQ\)\_{@}f;)_lS) .l_.s‘ja a}“...:jls \) oLS Q))J
)‘ 6b‘v\_z.? 40[-5 L °J‘—‘i|f91 LSLALSJ:S\_: ] oM e
5l S5 p S e e S A Sl SL
o=l 088 (Jsle) as e Ll olS L 2l Ples abayl
aaJlzs S ))_la “ “"""’L:-.’ﬁ}.’.) eblj;.lﬁ- o 4 e_}J;
)‘ @L“')PC*’JL“‘(’)-Q &QMLLLJ)‘)J S ol
Ao (Yoo O 5 odily) 05550 e S
(o s K55 sl LS WS, syl il slags S
58 e il S 2 LS L LT s B
OLLSea alils las )z Silasl s (VAL (O, K
ajl_e EalB) (sJuf &.ﬁ‘ﬁ (ﬁ‘Ju\ S UJ} g,".“'d..l)-e‘ (\q{.\\c)
OLES YT a s p)l5 e 580 o5 b el 51
A4S A S yesios (\44V) oL P SR W
S, s LS e IS 1 s als p)‘jﬁ:‘)i‘ S5
& =) 0505 S o s g5 4S Aials QlES
SO s ok J S Ll 55 1 1S 5 a8 glaamalS
Sl o b sl | LS dedy Sy b b
olis 1 r))‘j)—é")-@ o 3f Ll clan s a5
Slap sl 4wl 55 (VAAA) O Ges 5 0l sl
)"‘H)_w\/\).)bcl .fl :Z:)L;/l <&_..'J,>,_','
e W B2 g oomed 5 05550 sl5p s 00l 2
o=l Al S S 1 el Saal Jsdsl W s
&&Sc.hj: oslaiul L;.»L.wu:u}) ‘ﬁ) 3 g L};&)& @L’ZJ
(\Q/\O) ;Qj)}ﬁ.;’;;ls (\“'\Q\ 4&)\)&«%}&){) )_}..v
slaa sl e L, w 6_5.b S Al plis
ol A5 el Szed J sl 48 0 S0 sl 50 s 500521
S 2 5eS 35 aduy Sse S Ol ol 4t s
Sewl sl LI s uil_ﬂlrﬁ}ﬁ)dslﬁ slaasl

Lol 345 0l sl b s éu@)ﬁ@saﬁ sldss !
&A“JPJ .l:_».«l‘ &.&:_w‘ d}‘)‘"i‘ f)l} )JJ)[SL";"\) "J§
3 o1 M e sSE wl5e s o83l LS 3 3 s 0l
ol L5158 (V4A) Jb 5 Cilgsled a5 515 4R
O .l_zjjjmhjc,.«\.b S5y oS slaesls bl 5y

(i OLon 3T gladlwl 4o Glate 45 odd 5,51 5
il o Ol 5 O3k Ol I (OIS Ol fos)
O s o 3 VN 5 o 0T a5 SAAY 550> &S
350 S Gl M5 Olppe Sl 0350 03 &) 50
CtS 101 Ao )3 VE/VA a8 ol 5,5 0 25 S5 VAA
el ool ey 3 2S5 e Ao YO 5
5 SAS YN0 8 s Sl S s A olel,
g55 AY b ) Sl sy 0SS NVAYY (s s Shes
J=1 );T.;jm WS sy Jyb s JTVSJ‘“‘J
ol o3 Lulg 5 olS s e 51 Jol a3 55 25
(18AQ) OLSan 5 eliyss Aals o fols sla,d
S s (S Al A U5y e aS s S 1S
A2 oA 03a el LS ok )l s bLO)
ol e S SLE L o JalS (S
g Shhela Cilises S S Ols s 50 o g5 a5 ol
O8AA oaild) il ol 63550 e le s8] g 6
Syl 3 l_a(.,,,_glsfjlbgy S ol gl sl
Al 3y oy s e o ksl gy oS olS (glaads
(Yoor Mg 5 L)

SLle 5815 S I £ 5 49) L 5L
ol ol L Shgsy LS o iy iy o 5 (Al s
B s S (S s Sl S 5 N e
O oo LS W, dwlwugﬁmduwm
sl oS il ed Bl (s phs s sl SL Olss
sl aS el 0N OLSan 5 5 S) s e
Ol a2 55 o pelties b 3o b S5l olS ) )51
L o okl ol Ay ool Bl gl U pns J &S
55 oS s S (1884 0, Ss 5 0LEL)
SLS 5 el ad et sl SL oS 558 e ol
LS o Jotes 6T (B35 L olS e e S S al 3
3 Sl s LB e Sl ole 4 elS s
S sl b A G tege Al el glas S
O 32 A5 OS5 Sl LS 53 olS s, Sas
Jls 5L o olS A oS (i SLS 5 L LS gla
JE U N I I P S PRCH RO JE R NI P
5 o) Al s o ok e la s g b S5l
sl s b wg sl 51500884 QLS
Al (V4R O S 5 S i) wim_w,j
OP33 5 053 5 p sk e 5 o 5 S
Loy Kl Aal 5 :(0AA O 5 20L)
S ) AZ39 5 cal slaw s oilislp psks s
Y0 QLK



VEV/AYAR /Y o)led / Y sl / i1/ (ST 5 S5 pgle) S slgdagsy alons

Sl S Ll s 1) 203 glaanalS 4l
Shesla ol oSl a sl ol L OLS1 5 aJsls
slgnies SLLS W5 35 6l 1 Lo S L K128 5.
| ST\ U SRV Y R WY 00 W {1
Lol (S5 Ol edd a5 slady 8L Sl 2S5
Ly et 038 S 2 Ly ey katls] 5 L s ()3
Sl lasldS Ll s 1) 03 glaanalS 4l
Shesla ol oSl a sl I L oL ST 5 aJsls
slgndis QLS W5 25 6l 1 Lo S L S 2 5.
C.-‘w S 28U s las S O e aS Lsls
Uil il e s sS pl Sl eslizal s o jege o
5 b ol ol QUL Rl e 4 ) aan s
st anrliod oLS ud; sl il glags SU Sl ol
Gk i) s K s belS il (Sawll ol
L 8L 5les, S ol il e el Sl sl A 5
S dens ,slis i) el Lilil s esdle
el 9 A3 05,5 Jsloes (055,50 e LS Gib
S Sl 58 5 3l W5 L dpslen Jelse ke
S 8 e 1y ol 0blS 5 Slas olS Ay eiS
Glas 8 3L (YooY Gt S 5 5okea)) dias e
Gk Sl OLalS sad 5 i, SUssl 6 SL il
oS oo a5 e 5 J S ge O e Ul
SLS 5 5 oS s s G (eS| S Al A4S
Slbl s 5 aly) s 4350 ol a5 5 Ll i
Iodoes 5 2o Al lacdple 8 iz O
Aie Dl a0l alid ST i 05 S
WS 5, Shas S S5 S SN gpSL L il
s Olr o 5 Slm i ) glrash (Y5
G3date sleo OF Kin g5y oy Ciliss gl i OLS
L) oSidon 5 S1S) el o oIS 5 oo
WS Sl i, SEm s e b0y
S ol OlalS i gy 2o S LS5 Ol
03531 S a5 S 5 Bl bk,
J=le D 5 L =l il w258 S5 S Sk
o el ) Gy ol sl s Sl s
osliul g S ot U 4 a5 LAk e Sla s
OLalS sy 3 g 5L, Ol 4 LT
25 S s bl s e g glasd Sl Lol
s as S L
ER TR

SLALS oSS58 Uil 5 bpw il wle U
(i 5 el ph s edd a8 L s slasds 5l el
Sl a5 51,5 Ll sy e as e 5 S o

313 sy 1S S s S S pl v
A8 50 el s a5 ((1450) JBS 5 0 5SS Lo i
31 sl U p S lp s 80l o 5 e
i m g addlee a TLC i o
ol A 5 Slaid o 5 WS s 035 oS 5 (8315
o asdS Jl fros rjgzjj;{‘jfj:{_}j—ijdﬂj Loy
Ln ) oS s Jlb slad 55050 IS 5b
ol o5 (ol 5 Sl ol a8 s
Glaelns by 05 S nlle 55583 s
L pasioe o sl s ple b 38 31 S 5k S
e Ly sl el A5 s 35 0085
A5 3 g edd il 0S5 00 s o3l B
LS 5 0585 b B oy s 53 o
S ol sy sl e 550 s 53 (1AA)
23 i 4m GA 5 CAL ey Jlnd L S5
o3 Sl S e S5 S Y 5 /0T glackils
So Ol 4 SLgsl e 58 LS (Yo )) SIS s
JB S sl sl desls B a5l 3 s S
o el cpl a8 dal o S s WG (gl ealinad
Srasls Al e el a5 ol Sl 5 b
aS asl Qi Liass b o (VAA) O LS
LG 0As Lol s 53 )b aly ) Ol 5
3 e oS! e IS e i 05 S S5 S
el pSKair sb a8 s @ (S s
@ ladgy Ol 5 05 b 4 | O Che 5 das e
Ay s Sl A Gl S e S Olpe
wladd Lol b aly) slamd S odss S yasis
Sl plsils 55555 G5 8 Gamy oL dile
Sl (SSY oSG e Al Al S S 5 S
OS5 st il e S LLLE (S S 5
L b )L S aS 5 a5 a8 s S 2158 (YY)
oS ola! sl sSL (o5 5 oD Sl 1508 Julse
03520 059 sl e e e () UL e
iS5 es Sn 51 S slaclale s a5 ail s
aS sl i 5 s e slawl oLS 5o S5l s
Olals el ¢3S g0 s 83— 6 S
iy s o) g i o b il S SES
il laesse s glalbdS (Al Lul s s
| ST} S S SO U DG (S W ¥
Glayd (el etd Wy slad sl Sl S 5
Ly eomat 03,8 S 1y e sl 5 g o3

1- Nod factor



i 5 Tl pd 3 edd W5 b bl 51 ol OLLE Ly SLsl 5 b il wle 3T/ 1PA

V0 5ol S Sist O35 s Lg)y ooy 0 oskie &
asyie ) AI S SLET 51 L3 B skl 5l e S
33 .J_::Jf (5J-.I§ o310l oS L;Lndf}u) 13 el
J;uj sl &w el 8 Jﬂ)d»}l Sl cilas e
5 4ol S Slkes 5o Bl a8 Jl s
oslil a5 L pll a3l gl 51 13w i
Wil sy Colas wﬁgﬁ_\jw{}ﬁ)@b{ 6),“5[; 3
Slis 5 (ST Olgie ) p S S 4 Olss 4 05 358
s S 5 A 4S50 0 SIS YO £y el
A bl Ko b e 5 38 25 (e a0
e 3 bl S ) ey dloUBL (ol e
Solal Sl 23 S s 5L S5, YV e sk
S OS a8 e O TIP3 3508 S 8 93
e f by te e S ol U el L an
Ol L ,d V0 cils bt a5 5y el |35
l_.:altfdjla..)uiub)\}ejé;-ﬁ)a)i{\'}J:o‘j:jb
Olals s 6,8 ol e e F) G35 L S b
3|8 ol az 55 VO sles L Ol ys odd S o
p S e S L s gl L cell YA S o
L Laosls a o s S 55 (alS el SIS o,
aslis s MSTAT-C (ver 2.0) i3l o, 5l asliz_
A H_?U'\ N o CEM)J SSls O3l L Lawfgl.:a
Excel L 5 adsbee 55500 5 0lS L) i85 dig) )
35 ol MS- (2003)
Con gl

3 ol ol S 5l Ol sl 6BS Soabesl s
i Y8 xSl el Y Cllae (oLl Ll 5
oS L anslie 3 Ol ool & il Tpads, o 5 sl
2039580 L sl OLas s A Y wuls S Ll s
ol ol alhs B ki o S slaw (S s
Lol e Gl Jole SLS sl (a5l o llas
Ll 54 5l JeofelS @ cd Aoy VF s i
Sy s Gt ety oS 3 3l s (oL
oS Oy e OS5 o3 o 2050 fBU) G 0
s (8AY) 0L 5 gl () Joir) cdls 1) 4l
S S s sl adas e oS sl s S 1S
035 slite ks pB) 5 Lger slanis) 535 2 L
Slgay adlas 5o (OTYVE) 50 O 5 Olisls o]
e mbe sty S e bl
g cilimes (Bl 5 (KiSo5, 5 <SS 5 a5 )
Ll @3, Db ame Sl a GsSole 5 o Guldis)
iy epgs dsb Oog Dl s a sl o35 5 a5
S Jeol> oS s Jls ) i 2l S 3 i

WUCJ_E@G)J&J,SBQJHQQQBLK
deosSB el Sy 4 glas e sl 5 sl
aciip 5 ST L sl s Sl Cfl’ JG s
Il ey Ay odal 55T o1y s 5550
3 ks (oS ) o35 bl lajles s S 11 VYAD
o el d s edd W g sla s (Y 5 Xl ol Y
Sl 0 slis 5l ey 53k OLLS (o] e
gk (L () N0 (Ja e (25) Voo (o shlas
il pde) S il S [T S s a5 5 s
3 by il e ol il s il e O
asle L oals ) 3 lasds Lo s (psS 5555 S5
seS55sS Sl S Al mle il
S 25 (0Ll SoLas @) 2550 ml3p s 00500
s M Ol 5 S wliisd ann e 55150 i s
ol g e 53 T =il wle 5 s (g3l alls
e S S s Jleb 5 ki3 sl
s s byl s ad asey g BB 3oy
Jsdoe 51500 a0 Lage S e (S sl s 8
(SN W 2000 [P SOV V SN I W V0 = | R R G e
e e s e 5 S 5l Jels dir 4 g
e O Osb e a bsr Hdo atagy Yl s eslanal
5355 0S5 ey O3 Csb e Sl S L s
LI S IR S U SN 30 [ VN VR [ S | R R
Lok 5 dindls 6 S50 At g 5 Lo g Sat 25 Laul 3
a3li sl (6 8L Sl il slasles 3 Sl s«
5y e O Ol eleST Jsdeds slge 3 S L 5 AS s
AL g s §SL Comer A

s 3l Csl s 4 ¢l 2 IS gl s
5SS Coliis 2alS G baanbe &S L3 eslizal
Sl ISt do s Ve sl 5 eslizad b an el
55 Lol s sl 5 o el (Ao s YO) 33,
Sl 53 Ll Sl S e SIS Y e b L ool
LS pa ol Pl L OLalS wlis flesl (sl |
Al 088 OLr 5 ) LS plail 03525 05
A SG s  Jsdee a5l e /0 (ol s
“PIN L e andenl (Jlo S 5 b5 b sle O
Vv Ol an il S ol s S e 28
ot o3 e A L OIS 0l ) s 2
5 A OLL > e s dlanin; gas 20 S RS
5 adss OIS (VAW (i slS 5 ,4) O sl o
Ao S ks Lae S sl ey (g i 31
p S ) SB LGB sl 5 L S s 5 05
A 6 S o3l



VAR VAR /Y ol / YF s/ il (O 5 S pke) S (sletagy alows

S aday 0,8 i 033 5l oy YO s i
Cbe ol Ll a5l sl i, ol 4 s
Ol a0 v gie 25 Lol 0 0 51 ol LS 5 coils
bl Ol S s peS atyy 68 S 035 ol
Wy sbsd 3l Jol 0blS o 8 i 055 cils
Al bodkd il Ll 5 Lm0 Ll s el
V¥ S p S5 LSS Ll L gl
(YAAAN) dl?' O dsas) s esle C:.il.“- 3l e Lo s
e glaapwe bl S b oS B8
Lo Bl oS i 055 2 o5 mlip s o)
L Glae o S SE 055 Ol G de 5 2 b
OLL e 53 olS 55 05 4/ Ol « ER™ =
LS JulS () Sk Sl e gludle
b s iy Ul oSk e saa S G
dse 5 o IS0 05550 S U5 Gk Sl olalS
S s 5 eS| 5 S 15 oS s
5 adyy e a0l ol =355 Ll alle DLS S
b S sl sl A5 e G OlbI
Ot Sl ol alls S 4ld 05 S Jsl=a
e 3 Koy ¢ 5858 AU L gl ke
Loy Ol b 5 Ol w285, sbaly (Y8
sl oS ui)lj.f 5 oo p S3daie Sl Ql@}}é
Sl Sl s S 518 (YY) o) 5 KI5
Loy oS a5 L S 28 5d 5 0 Sen ) oS o3l OLES
syd e VLS Wiy s el 3 s SU S ED)
slag St s ws s di)\ﬁ (Yoo X2 oL 5 s
4 Coglie Gl g olde slge Ode b 55l ss
03 AdSu e s 1y ol A, e e il
e bawg ALS Osepen as U S b
&S sls plas @Lq 3 g oddanslie f_}i:.‘ﬁbfﬁjﬁ)dslﬁ
s s SEMIAS080 USDA110 (E109 (slaw s
203 55y ALS U, OBIS b sy 5 ke
A S i a8 o sl ST
aﬁwquﬁuwldalﬁfujjmmﬁiﬁbw
A T e (S esltl L) oS el 5 5y
Lyl b 5 &S Glagsw 53 s asie (g Mg
oo b 5585 den mon U5 L3 S 0 A Al
L YEM 3 1AA 1y o etalie olivs o€ ass
» $55,Se TIA) SEMIAS080 L3 (sl e s
(ke 5 p55,5 Y1) USDAL00 51 5V (il s
S me s 3 (Rl ks 0S5 Sea +/4)) EL09 L
Lo Slp Solsgme Db oo YEM s ool s
E109 5 VL (alibe » o555 Y/0) USDALIO

b el o Lo madls 5 pllan (olal Jaul 5 L
oS SS Sl doss WA eSS S Sl Loels
oS g bt b mdl gl 4 cod g2
AU b = gl elg = 51 fol-
4o R s b 5 BlS L L eSS S
G (§ i adiry 0,5 3laS 5l o pn #4504 5
S glaadlas 53 () Jsdr) Lsg s, 5 esle @AJ @
Sbase b o 088Y) 5 5 S5 bay
00255 bl 5 Shas 0 S slle s 500 2 6 Sk
S w8 amm sl pll GOl e 5 2D Lse
L gw {slfa)\ 33 ‘_;il)'ajf 2 Sl Sl SL sl
L oS sl o sdgiesde VO L 2T 035 5 ails
ol Al ol TelS 6 S 5 O3y el il
505 sthe Ll 86l Sl S Ao T s
@b Doy RS Lo 5 Ll s 50 Sl Lol olS
oL wg\_,fu Ceoead Y Jdsas) sls Ol
sy Elaa s b =A0 Lo S Sl S (Yer0)
23> Oispd e 5 s A (alie S sse Sl
S g 035 51 Jol OS50S 5 055 0k e b
08 7 oo L SU el il Sl Ol n i
@bl Ll 5d 5l ol olS el Jool 1) (g min
055 3 b il ale b =il 5o la e 15 5 sl
LSl el oS S s il i oS S
bpls L el e Lol madls 5 s (55 a2
sl Jol |y (g2 oS 5 05 0SS5 8 SLs
b Csyor s o555l Slan s
5 Shite) S o Sl 1y Ois Lgw 4l oS
(1840 (Ol Kan
LSl SIS 5d e 130 S (sla Jale Lap s
b Sl S Ol 4 paes oS IS (e 5]
el s Ll edd wlis alS a8 5l aems
sopsSes el eai wsbs ol Jes
syhip Sl pamans bws oS LS kS 5
(YooY S ssd e LS wsy S sl
ol sl Jse gl O Chale s pjﬁ:a_,l S dalf*a:
R N . DY INT XGNP LR
5 1sS15) s el edaline oS Wiy 5 (ol Ll
Ll e SLS S5 begosn,s (Y07 0K
358 L baomsbys 5 Lo sdipn (aepS st oS
Ld5 Rl Wl sl 0808 5 oS0 OLS aky; s
oS 5 0is &Sl g LYY S1s) dsd e
A s e ol BN G 03 S e o) 4l
Lol i Ll 5l Jols olS g S 58 e 8 SE 05



S 5 a5 edd A 8 b gw slayd 5 el bulzfﬁfsg‘,sjljliy@augujg;u/\w

S5 JZ)lJ'f (YoX) LSl (VY Jsa=) o s Sl
o S s eS| diile iliies SLS 5 apsesin
5o OblS win; 53 358 L bacasli s 5 aen s s
5l Lpde A3y Sl Gl el oS0
U Lo 5l sl L oS din S 5,18 (Y0r0) Ol Kan
Oos e o dald Sl e ol e ol 31 alie (6 55U
I el OLLS s sdalie olss isu (St
Lol il ¥ 5 xSl Y g o glayd
oo g Sh adyy SES 055 5l b =D 4l
L3S IS (Yee ) OLea 5 a5 (¥ Joir) Ly
Sl St sl Jl o ady, S 055 s Jsb
OalS Lol mll ST ediS W) 5 olS Ay ekl 5Bl
wlo bodd mdl (S50 035 sl Solel 3 Jol=
535 Sl Gty olS i U5 Sl b il
Osul LBl Al as s 0) C:.E.LJ ple 4 Cond
2055 s sl 8L S 58 1S (148A)
oS Sis O35 o3 V0 5 cils Lg)lad'ﬂj;slj A
Dl S (V) O 5 oy cpwzean by il
BEWEPFR W Th A el glalses e a5 LS
e Ly S boelS Al el glagg SU
.J.Jsjfda of Sl 5 amals S 055 ol
Slas 50 u,wbaj SlazalS > 0 (gls 5 45l 48
X w3, % ©SL 0 flae S ) S sls okl @l:.'-
s (gl s ﬁb S S X Vj) (S S
S el sl amalS (F Jud) el Sl o S
wle bl 5o peldys o3, b ste i Bl glasds
5 3 Ll b le oS sl B L e C:LL'
bl ks gl 5l ol anals © oo
Ao Nt b =S wle b =il 5o 5elds s 035 sl
Lol il pde SledianalS & s 5 il Rl
deops O eldistdy b S5 Ll 5l Jel-
L3,85 SolS (Yoa0) 0K 5 wdlsie il 2ol 53
Ay s Lol psegnioly e b omal &S
AU Jlize s Jelse plad spde bsw 05 )
el (F Jydx) clls walS plo)) ol
oo etk bl kil o ) ol glasd Sl asl L
Sl e sl YL o5 el Dl 3 S s
il pde Ll b 4 ond S 5 s Do Ol G M
Lyl b 5l ol slasds aalS ol il as s ¥
fﬂdﬁuqﬁriﬁ@&)kﬁﬁﬁﬂéj%ﬁﬂ
Gl 5l anl s amealS & s o TY i)
o5 el Ll 3 S s oy st LT Ll
oo sk Ll Sl el glands oL lals

/V0) SEMIAS080 L (i) ke » p5550e */AY)
Aol W5 ol edle s (ke e S5
JAV) E109 asw 53 gobsms b o4 ST
2 0535 +IV0) USDALILO 5 () e o 85 Se
» R3S +/08) SEMIAS080 5 VL (il be
(8 O 5 5e) 35 Gl ke
Plbs o3 Lad 55 sl Sl el OblS
doys V0 5 Y Qg;ggrﬂ@iﬁqbl{ouaﬂj
Lol sl 5l 0blS & cad i Sl pls )
(7 Jsdr) s gas Jool Lo e (155 ol (oL
ol Bl S s S S (Yeer) 0L 5 el e
S psmsns SASWLLR = s B, Ble Jsb
oS S o (AL el w5 Sl b
O 5 sl stan ilin Lo SL ) o s A2
b milidebsm Sl J5b o 55 25158 55 (7220)
3 b o S 5 s sl e (sl p
Sl OlE an; ) Sl 4oy L s S
St oS gy o3, Lad i lald glasd
L oS sl s s hn O350 Olgs 25 0k S
Sodraile gLyl 5 e Job Sl el e sal
4 g bl s S bl e«
oSt L 5l dd sliS s alS slalise sa
5 G e GBI 52 LS 5 o e
B Sl 5l o regs 3 S dhe b 1
Gl Ol oS s sdul Bl (8L aalS Al el
(¥ OLan 5 oa3) dsl blsesn cpl =5
o35 eslhe bl Ll s sk mdls 5 ol oS Uk
04 5SS58 SUsilbpls b il wle b oS5
(F Jads) cils el 58l Cf.l.l: ple « Cs sy
aalS Jsb Wa S a8 (Vo) OLKes 5 wl s
B e 6L L edd =S Glasds 5l Jol
24 s 3 38 OYAY) 0L e 5 aly b 2ily
(..3) 64'{ C:LL" S WS SolS Ll fl};ﬁ‘ 645 S5
aiyy GLbl Sbt e 5edd las SUSSH L Ll
Sy ol bl Loy Rl (a5 e OlekS
LasS LS 5oliS (o) O 5 ) 58 e
S, ekiS S o ALS gl Lgenpe B 4 s
e Rl 03 WS g 5 b e lapST 8
S O S bdsbe sk Bl s sl
sdigl 31 (6,8 camalS wa, el b lais sl
oS ibs igessp ool =i Gk Sl oS Ay
boodd =S (S 50 03, L 15 Lyl o4 Sl Jeol
S gl e A5 05y Sl L 2 4l



WAZAYAR/ Y o)les / Y sl / i1/ (ST 5 S pgle) S slgdagsy alons

@itjl-&éwﬁéﬁﬁmeriﬁ@iuﬁ%ﬁ
OBk et b lagte S0 a5 el
(F JS8) sl

Dbl aalS LT W e s (gl €se =k
A Bl S s e ol oS sl DLE glasze
oS i O3 gl sl o S Slde L (uls e
slas olS iy amw s bl g (F Jsds) Sl
Bl 0,8 slaad LB b5l gl 5 ol Bl s o8
Py o) by 25 ld L0 Sl il as, oblS
35100557 5 Oles (i 3l Lo el ilo b =02l 5o
OB Ao VG e il pde JleS 4 ol &S
okl ls Sl Jol= sd ply =0 Sl 3L
5350 Jool |y (s i oS plil S s o35 sl
(P dsdz) Col Jall sy YV als Lo kil s s
s eSSty 6 SL el b
olS gLl Sl el oS sls Ol 05585 8 SLs |
Sl S i b b (VY () 38
5 b se, oS s daieaS| dnle il
ol oS 5 080 LS wiuy 3 348 L bapelu
CEU 05 (Yo Y dyS1s) Wed e Ad, Al Wl
Bisse ol losaie (OS5 ol Mg L e St
Slass iyl e sl Ol olS 15 55 30 R
A b 0l d gl Lol slayd sl —
335 Ul G S 055 Sl S sl fol
OB Ao ¥ L4 e =D ade LS i
S dels sl pls s el Rl Slag s 2dl
S 055 plhs 5 oS s pBl Lwgen S5 Lyl
sl 5l Jols OLlS disiad ol 1) (g mie ol
ol ale Lol =0 gelliy o35 g S5 Ll il
o 5 Lz g 5la 52 i R olS i 055 5l L
Ll OLAS O350 Saalpsl Ao )3 X8 S 5w ‘@EJJ e &
bl slp bl @olre ol S 055 (8 Jax)
O peen 48550 55 (G55 4y Sl Ll eyl a]
e ol 0O L 5 ol s e
S8l oS S 05y palie o il el e e
e 3ol (gl i 05558 eal s e S G
Ol B s L5 e 331 L S ) g aS SLS S
sl m“;;f@&"r.xsgcﬁ,@

£33 48 5l 0L s ) ) ol s L
Jol slasds e 3l olS g, sk s (Ko
o=l 3l aml i sy QLS (555 S o p @l 5 20
Sl A, OlalS a8 sl 0l b S oy baL
Loodd =il 5w gie 25 Ll 0 5o ol A 55 slasyds

lﬁfiﬁ‘iﬁ@&“ilﬂ‘ﬁ°“@&&§ﬂ
L azealS plil doys FA 5 4 0SS5 S LS
B rjjﬁ:aj (B Jed) sls sl 58! 6}.15 r.)..o L S
Lo M psmsns ks 8 L LS RS 5
Ly S sl hale s 3T (St s
Siies S5 Dligind (TeoT dy813) dile OWalS
Sbaay s b il I s sl Jsb as ol esls Olis 50
S A AL o 0SS s ol i
S A e (Y0 OLKer s el sie)
AL Ly & b Bl SIS s 5 ey S
(s\JJl sd b 5 aa, Al Cel 55d e sl
o3 S iy azalaidpb Sl ang 3 5o S lss
(Toor LK 5 ol o) Oar 5 ol oy
Loodd s slapd 5l Jol walS Jb 505
5 ol seplainis 8 ellalin 1 o505 5150 sm 55200550
» ol Bl i i el Sl e
aBly L5 amalS (F Joir) s amalS Sas 035
23 S gal0B ) o sllas ol Ll 5l ol slasdy Sl
it 035 Olpr cnii 3 oS VAT L ol midls
Guleles S 55 bawgie IS L 5 3p sy agalS
s i Ll s s Sl s s 5 8 gl
S 5 Bl LS Ao OF e (o5LT 4 s
okl Ll 5 L il pde Sl 5l anl Al analS o
S S D35 3l Ao YV S s o35 gl
AL e Senemesly 6L Jsax) s
Iy olS it O35 Ao s VO 5 ils A 5 (Gl o
(O8N L 5 0550 sl 2l 53l
ol e led olS S U3y ek Ky o p
3o VY B aS 58 yakie bl il Ll b slayds
Sl od 5l asl wds olS wmalS b Sl e
Sl Sl 1y i G5 o i ogie 25 Ll 3
Glayds olS Sax 055 amalS [sb 5l e o M4
4 S G et b sl oLl Ll ) ol
Ol oty 5 3L Ghalpd) Lo 15 Lyl L
GDLVJC:.LUJLQ.;;)J (VUSR8 350 Jol 1) Ko 03
o3eb Sl e 0 YU el i Lyl s slasdy
o ld gl Jel od 5l asl wd; ol analS
O35 O i g el b bl 53 dpud
Lold 5d 5l ol oS culg s 5 a1 Sax
Olyee pipis b el wle b =il 5o lawgte 5
o eds Kgy oy (V JK0) 5508 Jool 1) S
YY U osls Ol golal il Lol 5 gl els C:LL
o5l 5 Sl ol oS el b 5l e S



St G5 Tl pd 3 edd W b slasd Sl el OLLE Ly SLS 5 L il wle ST/ VY

S iy St O e i Ll s syl
ol Ll a5l ol glaydy =20l b ol
Y Y o Sy U | PRV PR S e B LI SR W
Shasl i, OlalS i) glae S sluss (pimen
S s Ol Ll 5o s A 5 slas s
nlo 4 psS S5 S Syl 0os3 g oslhe 5oL
OLalS wiyy 0 8 i 5 5 055 o0l by ails
@ S I Solel s 1SS slasds 5l o

ls Aal58 ch.a.qubb@w

&»}-Q‘)} coL_SL}SJ)b ud.ng CLL?)\‘)‘ QFG;LUG\.:LG
al_.s..l_.shj.g)‘b)j}ﬂ LSJJ;L_:J &\H LSL&r‘J.J‘);fJ;
Lt o bl e Loyl 5 0y 5l sl s,
dald 4 Cans (g iy CL&JJ\)&_;Q)')LSJ:SL.
S a5 055 b S e Lol =l el s
J_sj)J_vJ\JQLJ_:LSJ_?f@lUrJ&Mw_}M‘J
Mr“@‘ﬁ)JSJ‘JQWOg&'}Q)}M
Md)jg_)j_l.bd‘)t_gija{“ﬁ;)@)‘ JJLP— oL:f

3 ol LS il Sl s el s il (5 5L

0595 (g WIS g (lif Joloe CluS 5

&y S ke Jolore clile &y Sy ke Jole clile
Jgloo B (eS15)  (MM) s Jgbo o (e85 5d)  (MM) 2l
\ CaCl, .2H,0 Ya¥/y Voo H3BO; IV¥Y Y.
Y KH,PO, S/ Ny . ZnS0, . 7H,0 <IYA -lo-
. MgSO, .7H,0 WYY AT CuS0, .5H,0 -/ Y.
K>S0, AY/ DA NaMoO, .2H,0 o[+¥A ofeN
MnSO, .H,0 <¥YA Voo o Fecitrate" o/f Vefon

w5 eslinl (glol a1 o )3 1) e o0 0nd g Jslos g5 5

S5 b el 5 (St 5 bl 510 5 ol LS ks 0,5 S Sg ) Jgi

(a0 85) 10+ (bawgio Gi5) Y £+ (Cotlae 55l) O+ (Foie) gk y A5
S 0ig PFojy B SAS o9 gy e SR gy Pojy e ) $SY
o[-0 -I¥Y V- o[58 WAL MY VALY NAra S AY S g
of+5) AL ¥/ IR AL/ I of X AN IR ¥ ox Al Ll
ofey- -I¥SY /d -[-¥y YV o[+ A¥ LTI /iy JRNT
o[- 0f FAAA A o[eX AT VR o[+ A AR /- bgw zudls 4l
o[5Y - /¥¥ M- o/ 0 SNSY Iy FRIVN AR SN 255555,S ySbgsil + Lgw puili asle

S alajigd 5T UL 5 Ly (Sl i bl i ) ol oIS Sl Slazyn (iSike =T g2

S SR Gy Sis gy T SRk Jsb = Oy i
Y &3
- IVYY** ol A** -IYon* O+/55Y Y S i
<[5 oees oo A+ TADY 5 il gl
FISAY** o[- YANF* YIASY** A RAN A A o5
VANARM AR Al [FASH* YAS[FYY** ¥ 0By X Suld i
YIYYA** <JoFyr* YIAYY** Ve VANFVER Y <5k
AANN o[NY SANNF* N tdla R ¥ CrShix Sis s
ArARYid AN G Y/OYA** VAV/PESER ¥ sShx 83,
AR ofayFx < [EAYF* ARTAR A S xpdy x (Suis
o[y o5 o[+¥Y YEIYA- A o ulbs
Ve/vY Va/vy AR v/aa (M0yd) ol yd g o>

AEL e o) 50 éw):)\:fﬁdwlﬁlﬁ%jg**}*



WI/AYAR/ Y ojled / Y sl / i1/ (O 5 S pgle) S glgdagsy adons

SIS ialejl 13 75118 < G5 e 51 05 oS sl g eSilhe Y g

75 Ol s St ols JS Jgb O 039 S (39 J5 SS9

Godke) 7 ST (nal) (Sl (Sl (ef)ols
Al a/vsFmn WAYzai -/yvsefg V/o¥yghi

oS g A2 ay/syabe Y/£svab -/savab v/\s¥a

A3 Veo/qa yv/yoaef <Jv--ab vasaef

] Al yvivag-k -IAYYQ -Ivyvh-k Y

oxalyl el

- y A2 £y/ask-n \/yYYAef -/yoe-h Visysfgh
A3 OY/AYN -Iyvvik -/-vol -/YdYno

Al S¥/Aj-n v/yosef «Iyasf-i v/osyghi

ok A2 A/Abcd -IAvsg -/¥vadef V/Y0oij

A3 YANAD-i Al -/ywyijk /YA

Al £4/AYi-m y/¥vae -/sAvab v/varde

oS g A2 YA - ¥d-i y/-vocd -/vvya Y/A¥AGD

A3 AY/aAc-h y/Ab¥d -/ovved v/vaved

- Al yyh-l -/¥avhi -INEYQ -vyyim

\ oxalyl el

y A2 Avisyb-e y/Abod -/A-aa Y/s$¥bc

A3 £y/yvimn NAnall /- Aokl </fyFmn

Al A¥/sYC-g +/¥¥0ij -Na-ijk -/svolm

FRINT A2 Asivyb-f yavyd -/vvyde Y/¥.scd

A3 v-/Vai-m y/\-ved -/¥Acde y/aavbe

Al af/ven «</AYDdg -IYVag-j ARIAL

SS9 A2 va/yf-k y/o-Aa -/#\abe y/vyva

A3 C-gAY/Y -/v-vgh jKl-/vva <JAENKI

- Al Vel ¥i-m VARR: -/¥¥Ae-h VIvyvig

oxalyl el y

V- y A2 £A/ASI-M y/vavef -Jovscd V/AATG
A3 AN -[-svk RN -/-vYY0

Al YY/\od-i \/¥A-e - /¥y \vdef vy yvef

yoldg A2 as/yaab V/YAef -/av¥ed VIAvYfg

A3 S¥IYAK-N y/vyabc <A@ Y/-Yoa

Al 18 olie (o lelogsS 8000 O maw 40 S5 fyge3] b akied il g lyls a5 (g ke ohaw Cdo o 0

14 )30 plalejl 43 8lS 5 oS (o (Siug Olaype (Sl -F Jgia

oS B S39 aals b S5
olS SUis 3 sl 8,5 dlawi azals SWd (59 sl 8,5 dlawi o3l an yn [EAJOVES i oo
V/aya \Y/000 AR of ey ofeNY o[V Y LSS
YE/vVFr* VO /YEO** < [YYA* o[V VEE < [YYA** o/eVY Y 31"
1YYy Y/ Y RAEN ofeeN DAY RYRALY ¥ Qll ollas
FNIVAYF VYOIVYYRE gy aprE A el VAAYFE L fyLkk i )
AR N AV/YYY*E* VYY* ofNQFF o[y exrE of+%¥ ¥ xSk
W/PYax* YANAYAR*  ffyyyes oeey oY of+¥ Y SuiS
VY VR FNAAFF*  ¥/AQA** ofeeax® o[- OA** ooy ¥ S i xS
ARl O WAA-QKFp/fpyR g SNERE L[y ¥ LX)
ARt VA/F** \IVoo** oo o N¥* RN b Y 2 A S e x5S
<IFYA NARAN <IYAS of e e o[\ RTRATA ¥A o las
Va/AD vIvE o/f- Y/FE Y/A¥ S1y - (Mo y3) Sl passs i

.,uu__;«w);\,ocu.dﬁ)u_;nqwsl,ﬁg%;@**j*



St G5 Tl S 3 edd W5 b bl 51 ol OLLE Ly SLsl 5 b il wle 3T/ VY

S as )50 plalesl 3 (5 lal calises baylpd (s )ds zdli @us jlowd LS SUES (59 (s1a Walao -0 Jgua

Aalee O o o Slosd
Y= oo s ¥X 40/ OQF X = JEVEVXHY/VADY R =./aara slan (gl
Y=ele e ¥ X = o [-YYD X + +/SEFY X ~DIYAFY R'=./aa¥ buwgie [ il pac
Y= —efe eV X4 o[ ASAX = JFFY X ATV EY R = ./asva LS
Y= ofees¥ X = foYYY X 44 [5VEX —F/SFY R = -/aA00 slas L]
Y=elo oV X o[58 X V/1F -0 X —A/FF R =+/aA\Y bawgio 5 o3l il
Y= —efee VX e[ VY X = /ASYD X ++/+10) R'=./avva WS A
Y= ofeee¥ X =/ N\ X+ /FVY X -Y/5YY R =-/aAav olas o)l
Y ==l ¥ X [ VYAX =[OV AX VYV A R'=-/aAvs Lasgio i3 Pl guils
Yomefoe N Xmo[o e SAXT 44/ Y X —V/SAF R'=./aay LAD A

148530 bl )3 8LS g azeald oo Shrg ( Swid ixpd x5 S ilie ST (uKike —F Jgao

Pl s po Slazals do o
SWE (159 olS gl dlasi SWS 0j9 Ew:; 8,5 Slaxi L Subd i s <,
(e ) 0lS (o lw)  dBlwoyS  (p)5) aow - ablw (550 ko) w5 Seb
o )
o/ £y y-/a° - Jova®™ v/, .1 P o-
BIvA &8 Py a/aP fye. v/, .1 s Yoo oSy
y/¥A v5/vo9 y-/aP .Jey- 59 y/ya. o ¥...c Va- e
£/yYAY 9 va/sy y.P Iyvol #lowl ¥/oesC o . pic
oJoA™ vy y.P 7S alva-] v/o- - Yoo it il
y/ear M va/va™ AB® oy #ivn. ¥/o- - \0- S “
/3y M ve/o) a/aP -Iya] Ava-¥ vV b
$I\Ab % yv/a™ V-/aP /o a/va.% ¥/eeoC Voo by
£/1A N ya/vafo" Mo® /5.9 a/yo- N Vo~
/ey ry/vo™ UAreP - Jova® a/va.> /0. -® o-
BIAY % ry/vo™ y-/a° ST a/...% ¥ oC Yoo S5
Alyon > veiva®e y-/a° - [5Ya™ v T \o- e
f/sar YE/va! UATYP /eraldn Ay ¥...C o- ]
¥/vo ® NN yo/oP Jys Ik Avo- ¥/ee© Voo bl gl
y/sv ik v/ v/ATTe I\A-K T Yo% \b- e by
Moo ™ yaocd Velo® Jov- Ay f/o..® o-
Vy/$Y 2 £y/o® VY/o? VAP Voo Bfee? Voo by
y/ary YA MB® N Me..50 v/o- - \0-
v/aq " £¥/v0? V-/oP WY VYoo /... b
aivya &N (o ye/a° AJAY -2 ye/ne € oD Ve s
oy &N YVvo V- /0 Jo¥a®™ a/...% ¥/ % V- e il 4l
AL vo/o/ Vel ofyy IR ¥/ees© b . + Lgus
vir vy/a! via Jyso%] siva-" ¥ Voo Xdl')‘lw‘ #SLsi))
/vy 9 ve/val a/aP Jyso®] v/ ..o ¥ .C Vo T sS85 9,5
a/yy &h vy y-/aP oI5y .8 v/ /o..® a-
AR P ve/va! Vo/aP oo a/...% ¥/o- - Voo by
savs ¥a/va™ Vel ofpyF a0 ¥/0 % \a-

Ayl 3 elie L;)Lafajﬁjawjzbcls“);\)yjil{m«{m Gy lls &S sl lea.uc,.w,n):



WO/AYAL /Y ojles / YE il / il / (O 5 S pske) S (slgtaygsy dons

— — Poly. (¢ ks g LT
Poly. (faw 2o 25)
= = = Poly. (pas )

Poly. (Lo g 2)

— — Poly. (sl 4T
= = = Poly. (was i)

el b Ol 5l sy sl

(8 el S £obans gl 03l 2l o ol S (g s g, Y S

—Poly. (lesae 25)
- - PolyL (s )
— — Poly. (Cles s LT

alS ) 5eb Ol 5l bagsy slass

sl oo gola (s, olgi el jlows olS SWis (359 puk g, —Y JSC



i G5 TS 3 edd W5 b slasd Sl el OLLE Ly SLS 5 L il wle ST/ IVE

A

s 0lambdT a5 e addilaie 53 55 SU g3l (S5 5ST wy p IYAY g 5.0l mnl e ) i > 1>
amio ¥ ojled i Jlo anb mlie 5 (5355LES 05 5 ke dome 2 S oLS e wdis 5 A, 55, OF il
YO -4+

5 S Sheogast e sSnlie sl Sol Glaa s B ATVE 5 0l e |z 0L
PN amio ) 5T = G5 Il e g 085 4w oS

3. Antoun, H., Beauchamp, C.J., Goussard, N., Chabot, R. and Lalande, R. 1998. Potential of
Rhizobium and Bradyrhizobium species as plant growth promoting rhizobacteria on non-

legumes.effect on radish (Raphanus sativusL.). Plant and Soil, 204:57-67.

4. Ballay. L,D. 1988. Influence of single strains and a commercia mixture of
Bradyrhizobium japonicum on growth, nitrogen accumulation and nodulation of two early

maturing soybean cultivars. Canadian Journal of Plant Science, 68:411-418.

5. Barbieri, P., Zandli, T., Gali, E. and Zanetti, G. 1986. Wheat inoculation with
Azospirillum brasilense Sp 6 and some mutants altered in nitrogen fixation and indole-3-
acetic acid production. Federation of European Microbiology Society Microbiological

Letters, 36:87-90.

6. Beck, D.P., Materon, L.A., Afandi, F. 1993. Practical Rhizobium-Legume Technology

Manual. Technical Manua No. 19. ICARDA. Syria.

7. Biswas, J.C.,, Ladha, JK., 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.

8. Dakora FD. 2003. Defining new roles for plant and rhizobial moleculesin sole and mixed

plant cultures involving symbiotic legumes. New Phytol. 157:39-49.

9. Dobbelaere, S. Vanderleyden, J.,, Okon, Y. 2003. Plant Growth-Promoting Effects of
Diazotrophs in the Rhizosphere. Critical Reviews in Plant Sciences. Volume 22, Number

2, 107 — 149.

10. Elmerich. C,A. Kondorsi and WE. Newton. 1997. Biological nitrogen fixation for the 21-

st century. Klawer Academic Publishers, 207-237.

11. Fehr, W.R. and Caviness, C.E. (1977) Stages of soybean Development. lowa State

University, Special Report 80, Ames, lowa, 12 pp.

12. Gonzalez-Lopez, J., Martinez-Toledo, M. V., Reina, S. and Salmeron, V. 1991. Root
exudates of maize and-production of auxins, gibberellins, cytokinins, amino acids and
vitamins by Azotobacter chroococcum in chemically-defined media and dialised-soil

media. Technological and Environmental Chemistry, 33:69-78.

13. Gransee, A: 2001. Effects of root exudates on nutrient availability in the
rhizosphere,pp.626-627.in:Plant nutrition-Food security and sustainability of agro
ecosystem, through basic and applied research XIV international plant nutrition
colloquium.Eds.,Horst, W.J., Schenk, M.K., Burkert, A., Classen, N., Flessa, H.,
Formmer, W.B., Goldbach, H., Olfs, H., Romheld, V., Sattelmacher, B., Schmidhalter, U.,
Schubert, S., Wiren, N.V., Wittenmayer, L., Development in plant and soil science,

Kulwer Academic Pub.

14. Hafeez. F.Y, N.H. Shah and K.A. Malik. 2000. Field Evaluation of lentil cultivars
inoculated wuth Rhizobium leguminosarum bv. Viciae strains fir nitrogen fixation 15-

isotope dilution. Biology and Ferility of Soils, 31: 65-69.

15. Hega, k. and lino M. 1998. Auxin-growth relationships in maize coeleoptiles and pea
internodes and control by auxin of the tissue sensitivity to auxin. Plant Physiology, 117:

1473-1486.



WYZAYAL /Y ojles / YE il / il / (O 5 S pske) S (slgaygsy dons

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

Madrzak, C.J., Gollinska, B., Kroliczk, J., Pudelko, K., Lazewska, D., Lampaka, B. and
Sadowsky, M.J. 1995. Diversity among field population of Bradyrhizobium japonicum in
Poland. Appl. Environ. Microbial. 61(40): 1194-1200.

Manafee, W.F. and Klopper, JW. 1994. Application of plant growth promoting
rhizobacteria in sustainable agriculture. In: Soil biota management in sustainable farming
system, Pankburst, C.E., Doube, B.M., Gupta, V.V.S.R., and Grace, P.R., eds. Pp : 23-31.
CSLRO, pub. East Melborne, Australia.

Meghvans, M.K., Kamal.P, and Mahna, S.K. 2005. Identification od pH tolerant
Bradyrhizobium japonicum strsins and their symbiotic effectivenessin soybean

[Glycine max (L.) Merr] in low nutrient soil. Affrican journal od Biotechnology vol.4(7),
pp. 663-666.

Mrkovacki, N. and Milic, V. 2001. Use of Azotobacter chroococcum as potentially useful
in agricultural application. Annals of Microbiology, 51:145-158.

Nieto, K.F. and Frankenberger, W.T. (Jr.) 1991. Influence of adenine, isopentyl alcohol
and Azotobacter chroococcum on the vegetative growth of Zea mays. Plant and Soil,
135:213- 221.

Okereke, G.R. Onochie, C.C, Onvkwo, A.u, Onyeagba, E & Ekejindu, G.D. 2000.
Response of introduced Bradyrhizobium strains infecting a promiscuous soybean cultivar.
World Journal of Microbiology and Biotechnology, 16:43-48.

Prithivirgj. B, Zhou. X, Souleimanov. A, Smith. D.L. 2000. Nod Bj V (Cis1MeFuc) a host
specific bacterial-to-Plant signal molecule, enhances germination and early growth of
diverse crop plants. In: Book of Abstracts, 17" North American Conference on Symbiotic
Nitrogen Fixation 23-28 July 2000. Quebec, Canada. 80. University of Laval, p.E6.
Sharma, A. K. 2003. Biofertilizers for sustainable agriculture. Agrobios, India.

22.Subba Rao, N.S.(ed.) 1993. Biofertilizer in agriculture and forestry, (3rd edn.) Oxford
and IBH Pub., New Delhi, India.

Sturz , A. V. and Christie , B. 'R."2003. Beneficial microbial aleloplathies in the root
zone: the management of soil quality and plant disease with rhizobacteria . Soil and
Tillage Research , 72: 107-123.

Zahir, A.Z., Arshad, M..and Frankenberger (Jr.), W.F. 2004. Plant growth promoting
rhizobacteria: applications and perspectives in agriculture. Advances in Agronomy,
81: 1-97.

Zahir, A.Z., Abbas, SA., Khalid, A. and Arshad, M. 2000. Substrate dependence
microbialy derived plant hormones for improving growth of maize seedlings. Pakistan
Journal of Biological Science, 3:289-291.

Zhang. ‘H,"Daoust: F, Charles. TC, Driscoll. BT, Prithivirg.B, Smith. DL. 2002.
Bradyrhizobium japonicum mutants allowing improved nodulation and nitrogen fixation
of field grown soybean in short season area. J.Agri Sci. 138: 293-300.

Zhengqi. C and A.F. Mackenize. 1992. Soybean nodulation and grain yield as influenced
by N. fertilizer rate. Canadian Journal and Plant Science, 72:1049-1056.

Vessey, JK. 2003. Plant growth promoting rhizobacteria as bio fertilizer. Plant and Soil,
255: 271-286.



