Vo Olws) / (i 5 olowty o)beud / @35k Jl / S 5 O p ke mab b 5 (55,5188 055 5 p ke alows

Fd 5 D598 Ay p eSS S ShsS sa glaa s S
6‘43\5;1? .E.}“f.‘:a BE cJuf e\,g

"l sl eals 5 "5l el o ol ey OLed)

OV 12y )b ¢ OFAMVAA il )

s SK>

iy 3 gy 1) OLALS i 4085 Wl 5 g0 olS AS ) S re Dl gea (F 5 D595 S Ol Rl b 0 S S5 S S
paS LS Ly SIS 5T Sy okt (3lelir 5 SBIbl ilis g 15 53 p S gy 3l 0 S S5 S SSUSH 4 035l
D5y 5§39 05578 T3 y3) St dald (Sl S 4 VF L il Jald Sl VP L Balas LS 7 b I e o3 35 ol
O3a 8 e 5 ol s glapas s ki S0 5 addllas 5,0 1S5 5lex b (8L Do 5 W55 55 558 Do) e dald 5 (S
Jpame S 055 7L 51 bk g b il 45 5ls DL ol Wad (S0 3Il s 5 Oloy 53 oS plsn Sidu 5 ads) siud
dglin 53 3ls I3l ls s by 1) baady ) SKis 055 5 (2l ise oD d pame) lsp s JS S5 05 (pa adi)
P olide daadyy Nl 5 clils (glgn 25w P g N lie 5 clile (51551 5 sols e 1 (5 58k gudld o it 5 Cote gladals |
Vsl g e s e laady; i ey il S oS Jlo s SIS oS plan G 4 aty 51 LT JUSI 5 baady,
Az g lsys g et s plw 4 S (2L oUW 5BLLS Cld  Slind SuS > 015 51 gladed 09,5 Ll s 4S YA
dzdls 1y plen idu 4 adyy 5 OT JUSH 5 olen Sisu P olade 5 e i3l ST oy 2w

olis JUESI (s (oS 035 55 S5 S 05 5555 L5 rslS slae3ls

Qb.@j NaYa0 -Yrav s J}M O (’L:-g oK ils ‘Lg)')jLiS RLGH oo e A
J:’f"" hK..iJ‘J 46)))[.:5 oSSl (S (}.LP JL:.L.;'.} 9 st g_,\:.?JJ 4 Y
rahimiloghman@yahoo.com : 5 S oy (L3S J gs - *

AIAR



\Yqe b\:’w}/r;.’;a‘galq&,a)k—f«/rﬁéjlg Jb/dl&}gifﬁ‘mbc\h_gd})‘gus dﬁ}f}lﬁd:u

(Y8) Ly o Jgdome oS Sae 5 T slalind Jol
Cled Gl ams 53 5 aly) sl (Rl L a0 sa) pa 2
oSl e slge Sl ate 1 Uls 3Bl o 5T
aS WUsges oS (VF) OLLSan 5 15,8 .(VY) dxes
slales 53 Kb a5 olS Jsb sy 5 05508 ol

By it eSS 5S S L edd il
;lea_m);u_:}dw\ama.uw Slse Fp e
e Sl L ObLS mdl (G55 glas S S sl
S R ISt I PRV P -5 PR SV PN W SR |
J=e Slosas plo b cl 035 20 Cus Js 4 s, 2
ssba s 6L b s sk b Osa e s
oS 0ls Ol (6 ke Slalllas (1) sl sl 2l oS
S 5o Ll a8 s =il e Ol 4 p S 555 5 S 535
Sl L5 Jed 5l Sleo gt ple 5 aSl 05558
= (YD) 58 s dma (YO) 53 U 5l ((YA) Ui,
e gazs ol il S350 (YV) Clis Sus |~
Ce 2S4S el O Sl e plol gl s 2
edle S S5 S Sl slaa s 5 O35 K55 s
e Ll i s AL 65 p 5w SL S5
B P T I Ve G e
lr i an ada 51T U 5 el 5 055 55 pobe
Ol ol 5 s ol slasS g5l Sy Ll e olS
OF JoVs 51 S0 sl odis Lasis |lS 55 ba 55
5 Sl 3Bls (HY) ael 15 U5 el L5 e
AL by Saee Ol Saus - Glcas 5 ol
S Jobly o D3l Gt ) 53 oS AL
il Gladrd ba5s Do (o e VT D3 O
U5l e aa s Sl s e ) 3l Gl S
22 S oS i 5 O3 ol s p eSS S
Ay Gl S e slan s Bre 5 slOS Ll 2

Wl p S 0l 5 b 5 055, Il 5 lae wodile

dadls
e Sl b s LS 8ol o i 5]
ot Gla B, 5L o a8 AS e Ol Sl 053855,
Sl i) 3l eSSV pa e L) 5 1530 6l -
Sl S Slmsed 3 S 25 eslinel 5 3
B 35 51 sl (53555 Y pemen a5 el
Slag SL 4 Ol o Slsgr 9o ol a3l (S
PGPR: Plant growth ) o8 43, S e G i sy,
Las S 3les S ol .38 o Ll (promoting rhizobacteria
ol el e s S5k 5 b 5l jauws s aikete s
S ol iz e 59 s e olS 5 Shas 5 S5
Ly e ol anl S slaas S iy sl s Bt

53l 4 O P .

« (Azotobacter) ,sl|
« (Klebsiella) SIS g(Azospirillum)r gLV V) 51
o,Lil (Psedomonas) .U se 55 5 5 (Enterobacter) ;:SU 5 il
N
Sl Cawy 5 (Sl 2 Jds 4 s SLg sl Ole ol )
035 Al 15 a5 55 eSS gl mle 5l i
) a5l 1y ool o iy 5 addies Gblis slacsls
Al il () O S 5 Al 2L~
~obe Jl 5 Cdes i, s (A Chroococcum)e S S5 S
sote gl bl 2 s pa Sl S b g K 5N
Losast 5 ol e 035 5V 5 L3 gad (35158 s e
St a1 U L el Sl s ey JUis
St 3y Ly el o 4y st Ay JT LS 5
i S s Ol sy o dins o Sl ol sa
Lles sad 1S S oS L 5 SUs Sl e s ple L1
Oy = sladly i (YY) OLSan 5 g5 (Y 5 T)
B o O P S P
Mn K PN o SB sZn Mn Fe Mg K ,ols
A5 S 1S s e 5 e |y o sl Il w5 Zn

el g adls 28 S and a5 O, 51 &



e 5 Dig S Pl Al 2 eSS S SUES e gbasm S

ol e O ) e ¥PO Lu g e85l S csla
O e (YY) sy (FC) JKlL kS =V o cub, b s
Sl sde SO sloml OIS 8 0558 S sS eda o i
G e e e i s L
300 2 Sy p b sy sled Gllae 09 S O gl g
Sl oS e b o 5 Salg o 5 Blal o i o)l
NSk 5 S cush) Lis Cgr s okiliy
Cd 3l S3U Y L LaohdS Sl mlan ziy (S
Gk ol aliey LaOlulS eled St cusby s slili g
S5 (F.O) olps oo b a3 b il b T L5 s
;&:&};lﬁu;lu&aﬁcjﬁjlm.xu adls
il s ails 45 OIS s amalS Sl 03 S
S 35S s 3| i VO/P mgkg! lucie SLs O el
A ool Sl e e 31 el YV/Y mgkg™ by 5 i
ay ladb o) e 5l 055,55 1YY mgkg! 5 bl ol
CilS s el YE) Ul s Oles 3 e dalis Sl
A ol LaglalS S w (e O 1) Lo Y50 L
o393 Jab L iy GBI el J 8 Ll 55 OIS .(4)
S ) 5 et 3 A, SBBL sl ccs VY Sl
—Veooo) Siwyld 55 L os ol S mle s YARY 5 102Y
L G sl A e LI B 5 WS (Aeee
Aol J b s ol av 3> 48 A )5 OLL o
i) J e K2 035 Jold S35 sla e s
o s a Jpama) olss Sl JS S 05 (pAS
Ot BAE (g S el el S 055 5 (2lse
S Ml laads s 5 glsr oo JS jaud 5 0550 chle
filoe 3 algn i ety 31 T JUSH 5 Jlude 5 L
Cble 5 () JleS by, & 055 58 cBle (V) s S
s A (Sl (V) e SO i) 4 Sied
Slacls A Oa3l s a4 bapSSle aslio 5 o bl
5SPSS i3l 5 3l eslinad b 45 0 Jleas! mlas 3 SOl

V£

C-TPIEIRY
o3l s Son 050nSUS 51 055555 AL 55 s N ¥
AT A-Y A-)) L Sl s 55 oKl S 65y s
A-Y4 A-YF A-YF A-YY A-YoA-\o A-4 A-D
Slbl 1S g 15 5l Lot g ol (A-0) 5 A-YA AT
Yo Ger 5(2l 5 w3 pd b o) Ll 3 L 5
&l oo gLl (a,\f oLS sy Slbl g e Sl
Lo sl edle Law y a5 S 5 i Ll
168 TRNA J1 55 rpens S5 Sl e alondiser 5 S5 5058 50
ClS la e 53 Lag oS Tl (0) s el ol 5
Aol ey S 3 4 Sl s 5 a8 () (Sasl S g
5 2B s sl SBliess (HY) Al a5 U5 e
Lo s ol 5o (MY 5 7) Jdse Clas Sws > oo
plol 5 OIS St 03 508 s3lal slaneas il (5 S e31L0
oS skS Yoo i WAV ol 5 g 55 lalslS Silesl
i 3 #3ly) Ol ol Slidss oKl as 50 5l S
oY Ges 51 sl Slasie L (o 8 43 82
A g (6 R Bl

SIS e 0303 300 SU 5l p S S Y L OIS e
e \YV) IS5l s 5 ) s Slasde b6 i e ¥
Ll Lel(csle Y St 4 il SO Lis ol S sl
L. cv. Falahenls o3, o5lg <a.l_'S/ 3 e =l e
Sl S e 503, (pl 48 Al eslin] (Triticum.aestivum
= Sl s Glasds b a5 5 $5slS sl
B s bl cal i sl 5 L mal 5 bl o3l
Wl (gl S s VF Julislag V8 L islas SLIS - b
e dall 5 (6,80 Ok 5 (6055 055 S ,e) ke
53 0SS e L (8L Opdm 5 a5 50 35S 0540)
rl_?u.\ s ol Y/0 CLL“J\}J;.AJGL.N\\‘/OJE} o sbolls
Lo 53 sy Gl s 5 5 A, Sl e 25 S
S ol LT s Sen Cmar (S S sy le oS
YF LaghidS (Vo) ad o5 ODgoo= o/V - 3 Al Ko



WA Olins / p2id g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,dwus 055 5 poke dome

oo laiw! LY S ‘j.L:"‘:":’J ‘éf_ﬁ CJL_-&‘}.A:- Wl .\d}-\-‘?

o s o sl oM EC pH CCE"
% % dSm’ %
OA Y Y RN V/e) /AN A Y1/0Y

Jslae oS Sy S CCE

oliiwl 5,90 Sy ole Clale N Jgue aslsl

N P K Fe Zn Mn Cu
mg kg
Yoo 7/ YYO Y/A \/¥ 2/Y \/Y

(DTPA U (5,8 o jlas) (sdre s, olie « (PH=T Jb O C}:J'}JQL:M\ o) Ko (Ogadsl 25, P o (Jll=sS as,) N

e VO Y GIYA o 55 YV BT 51N 4w 53 oIS
Yo QH}JMYAanJATwJM@LQwL»‘JJJ‘}J
0 U8 s U8 UL eSS 5 1S

r.&f A L;La‘_,a.é-\.:

A 5ls Bl (Y i) Loy Sle ailin Sl ol il
L anmlis 53 Ao s 0FF 5 ¥PY i 5 ¥ o) slagy 5o
ol sled L anslie 53 do )3 QA 57V 5 s dald Hles
ot Aals il e S J g S 055 Cike
o e el el Lanlis 5o Y 5 ) (6 8L glag s
Db Lanlie 53 Ao 5 YV 5V 5 U s OF 5 ¥e 5
SLAs ple i Sas 05 Salpl del cute aals
QLLV)YQK_::);H_'S/J_&)JJ.QSJJS\;_‘\)Y&LAQF
Aoy 00 3P0 oSl Y laa s il ol ks
L sl 3t FF 50V 5 e ol Sl b alis
Al e bavalie 534 5) Glaay s 5 Lo dald jles
Szt O3 Sl sl dm s Yo s YW (s 5w i

(Y Jsds) Lo aa

Excel 51380 5 L Wals sad gy oior ot A2 plal MSTATC

Ju-lib; v..w)

(N Vitro) gladas 03,5 sla byl
6l 5 (H) Al 45 0155 (5,8 o3100 3l Jol s
Tt S 3 Ol S S5 S Sl glad s a5 i
o=l 03 s 25 p S S8 S sla s 5l S
Al e Gl 5Bl 5 Al AT 5w e i
055555 Uil dd, 5 Sk S bl glalac
2 esS555,5 Syl i glag g aS 5 sbas Azl
DAt asgS Ly s pad Al o5 43 CiS Lazes 53 o
Sy s VY s sl LA (Cyet) v (23S
i Y as loga s YA ) slag pu LS anlliae
A3 55 (Sperber) ol C2S aoe J ol Slind 05 5 |~
A3 e Ay el CES Jaes (g5 p b baag e pla
O e G A3 gy Slid SUS | 0l 36 Ll
A G addlls 35 slaa s b Dlid S -
i 4 s s ol a8 5 e (5SS e 4 dla

VoY



VoY

e g O5a s Pl AS, 0SS5 S SUEH am sasm S

SN

ity

i

T T %2 g E s sy s %
R T T T T T R
oatats N mien sleega

PS5 55 UG Sk g a0l dd 5 p LS 5Ll G Kils e N IS5

("4.1}«3s;..'&.aMu)kggd.:.a..\.AL:')LQ.Q':g;wa‘)Qﬁwﬂ)fﬁegﬁ)ﬁfﬁjsj;jsgjﬂ@&'ﬁt.*ﬂ

(«Qr}%-\hu)w‘&h#u)wM‘JQ%W}Df.ﬂs/aL‘sM)ﬁf"sﬁ";fs‘ej)"@asﬂj‘u“'JS»’-'!



3 Y AW AV 0-Y b Y AW Y AT MY WA LAY VAT € L0my ) (s SO X
3 [0JUOD- £ et =2 (€0 sFe 760 € AE0 A9 x [OIUOD+ 7 79T« D (TReD FEEC0 e € rd0 gl

...W\ <6 (50 e o & 0 em0 ord g e e o e e @ Cor o ey

m \0-V poce LoA/e o VV/A oge Vo /\ pog QA/4A oge 0/ apaq AV/A
w VAV poge A0S/ 1P A4/A ® 2o/ ® QA/AL oce QAR e A4/A
w \A-v Japo X0/ e poce AAN/A o0e oo/\ e AA 2 Q/x\ oq QLA
..w bA-Y ] Q4 /0 Pp /A e ve/\ 9pd QA o0e QAR q VA/A
xw ALY P bAQ/o 19pq AS/4 oge Ob/e o Q/4A oge 0/ oq AL
‘nw,\ AA-Y apaqg AVQ/ jopo A0/4 oge Qv/e poq QA/4A e QM40 aq 4A/A
w. ALY o0e AAA/0 oge YA/A oge Vb/o p QAQA oge 4\ apaq VA/A
w o A-Y apaq Y4/ o0e /A oge \b/e e QN4A oqe 4\ oq bA/A
M. o \-Y e VAA/ e AV/A oqe Qb/e qe AL 0 Q/A\ ap bb/\
ES bV 6 VAl ) 44/ poq 4v/e apo 00\ oce A0\ o 44/
w\ 0-v po AL0/e 19po b4/A oge \b/e 2] 0/ A oge 4\ aq VA/A
.w AV 6y NSV poge 44/4 oge bh/e o /A4 oce QAN poq b/4
¥ AY e AAV/e e Ab/A e b/l e ONAL e 0/4\ apo 4\/4
w.,v \-v poge Qb4/e poge oAA apd AV/e } QAAA e NS\ e 04/A
= [09U0D+ 6 QL4/e P A4 ap v4/o 6 QMY p M\ 2q bA/A
..w [01u0D- y Ad\/e b Ab/A 3 44/ y Q/\\ 9 N d Y/
W HOSIE g

M& o Kov
asls alid Sl alid
00 e el F0 = A £0 = v T 60 PO AT SO0 v o e A

e <€ Aol ) 6 Croy S0 srd (VL9 E gri)

arfp g ey A | S ((F el 6K ECQ e P (re Srd) 600 e e o F 6C0 e Creven (579 €€ K oy) € o gy 460 €



e 5 Dig S Pl Al 2 eSS S SUES e gbasm S

S OLSY 4w s e dald jlad b aslie s (gl e
Sl e dald g e dald sl b law s ple
anglie ;3 FA 5 VY (YA Y (glad s (S 3525 (b5 Sme
)‘J-E.AJ—&)J\‘V}V/\ O N W‘}MMMLJML

oS s alis obe chils
L alie Lot ole e 555 50 bpSile alis Ly,

(Y J}J}) J...Zbdn f.aL.O )U.ia Caxs

tlon i e i 3l i 035 i JLS

(Il jasLs)
5 cate 2als (sla e L aslia 53T 5 Yo o oY (slass o
sl e A ) 05 JWE s ol e ST e
aglio 3TV 5 Ve Vo ¥ (glady s aS o) goo s Lilandls
53 5 do3 0 S V/E VX FIA o Cte dald Lo
SO A0 OY/F (5 e ald jles b aslie
Ao g enls JUESE plea Ase an |y 055,20 Lo 3 \V/P
VIV (el Hlad banglis )3 Cole ol jlad oren
ol oy JUa) s i g &y Sl 05,58 Aoy
A (5 s 2l Eete dals Sl b baag e
N JK2) Ls g Sls pme sl shyls i dals Jls b Js
R 3 ol s 4 i 5 e JLA
Ol e ol jlad 5 e g pla b vl 53 (5)ls oms
Sy A8l ae dals e U baag s Lo bl cdas e
s o—te dald glales banglie 13 ) 4 s o g Sls sas
) 3l s Hllde iy Ao 3 WY 50 S 5 a4 A
53 e Ml Slad s el 03l JUH oln i
L anslie 53 5 deop VY7t Ll Jlad L ans i
Sad Aoy Y/ 5NV AV/F L a e 5T Y laa s

.a Jﬁ.&) ol osls JUal plen Jioa 1y (g 2o

V20

oS s plie olie ks
ol =AU Slaslad 5o plsa i edd Ol 055 25 e
dals glasbed an St 555555 SLgSl slag s b
Yo Vo oV lag s nls LS (gols pme il 3l e 5 e
Ome=2 s YA ST A0 glag s b avslas 55 0) 5
e Gl Eel e 5 Sote dald glajsled b anslis s
ol U el L LU olS Slsa i 53 05550
¥ Slnt s (Y0) Sl ol 0 lon s 3 O35
M5 S ald glasled baslis 55 0) 5T e
e A e dald Gl baslie )3 5 Ao s BT VY VY
35 O5a i Sis il sl doys TY 5 YYQLYFE YVY
O = Hlie Cude dald [l et LS ol i
e alE 5la 5l A3 AV 1 lss oo old ol
slasles 5o 55 by 055 20 Dle (Y JS5) sl il 5l
Slsire ssb 4 eSS SUgsl slaa s Lol =0
sl falsel ae dald lag b aslie s

aemlie 53 Ve g ) Glaa s o 4 bay oo o imen
i) 53 O3s 0 o Sl Eel e s LS L
o o Gl ine Sl Gl FA 5 TALY sl p S
g ad s O o Dl i 5T e 5l glag s
Sl re Dl o s il b5 Ss lagy yo &S 13
Loyn 8o 5 Y Ve o i YA YA Y olans pon il
aslie 53 dops ™Y S8 X0 5 ke uali Sl b aelis s
als i L Laaiy 0558 Slis cte ald lag U
Sde e dald jled baslds 5o St dald las oes
(0 JSs) assls Jaalsdl mi g as s YO I, baaiy ;) 05 50
Al G S A 5 ) sl g o oS a3 e DL
S ad e s e 5 ke als glasled 5 b s
o 3ls spmm s (6ol me Sl oLS plsa Sisu el
VY Cote bl Sl Loavolie 55 YA 5 glaw o S5k
Lops VO 5 VA e dal Lo b avglis 53 5 o3 ¥Y

(5 JS5) Wsls (1 S oS lga iy i s



\Yqe bk«m}/rw;e\q;'ﬁa’w/rhaj\g JLA/‘5\5-‘,5.)](‘919‘&@&3‘5})3\&5&3&53(‘91&4@

:} 22000

3

A 21000 ab &b av
- !

e O

17000

)

}3 13000

= 2000

st

z 5000

El_’.\

4300

j3800“

-+

2 3300

=¥

'1‘\

.fzsun--

z

S, 2300

I

b

=0 1800 — — —

= 3—-—Nrﬁu'-0soorurﬁ§m-—m-—

= £ E I I I T I
EESC TS C it a o<
(S &1 e
S A

P sy 0558 SINe S5l il slagy g ST 5S0le 4l 0 S

.113’3“'

= 1700 -

-35 1600 -

1500 A

531400-

3,;13&9-

g 1200 -

L

o 1100 -

=

& 1000

E_-

g 900 — .
PELAYNTLCSSU833SS%S
B2 B o A S ol - e N,
554444'1:424:4:4:4:‘1:4:414
D 0D
'+ s

P algp i e Sk Sl e sla g S il gl # S

\55



Bl

C 9058 I Sy e S Ss S Shgll s sba

Sl dlis A JSS

> [ gy e
3 | sy X lgv
15-v w. - i gy
8y 1Y ¥ LEY
15 .U, 68y 3 ¢
\ L 9 6TV
67 RS paqe vy . ¥y
paqe vy Ww paqe £y e £V
paqe £2-Y wa . (A4 - Y
paqe v .M. v 3 -
w4 WET o
oy ;- v 3 v
A S [ ey 4 v
o | 2 £
. o £y % g
£y 3 F m v
Y 0 e S
w, ) o 1V
Iy N v = ,
kS k BN [enuad +
[OHUOS + [GUB + Y
A i .w ..M Joques -
|oquon - |ouas - 2 : ! R B :
. f T T T T T T . T8 g B o2 x oo 28
2 8 8 8 g 38 ) $ 03 8 8 8 @ z @ wmu 6 8 8 555888 &
- [=] (=] (=] (=] [=] [=] (=] (=]

e el of T (ap Sy Bun
pn R EET | e e ey

L8 ais

f

(J&s! U"u)f"\‘f u-'l‘}“’

Kle alie A K3

it

r

sl

Jst Sl

PR

3 4 s 5l

.

(Jsl f}u) (-J.S/ &‘3‘“’

\F4%



WA Olins / p2id g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 poke dome

Lals) 5 2l o 05,0 e 5 chals
S ed 3T 6 SL S Ulge 4 eSS S SLyl
Ofs e e 5 Clale (nlpdl 1y gl e Ll O3 20
Sl e il 5 csliS ¢.u§ oS slen Jisw 5 el
S AL ol lat e o Lok mdls OLLS 055 2
5 Oledker ol LT Jae 5 055,00 2 o s w0 Yl
53 SUFSI L S ol il o5 Wsls (315 000) Ol
el 15 oS 5L 3 5m 035,55 Aoy 00 b (glailsdS Loyl 5
p=S o, Shes 5 O35 2l ST (V) (K58 35
5 05555 Sl glaas S L edd =il ole
A5l 13 ) 30 a8 5e 5 RS Ll 3 3 1y s b
055555 SLgsl Glaw s pled &S dew) s nl @ 5
Mg She f"-'s/ LS Ohs e clale 55 Slas il 5o
Glat s pla Lol 5 08 ObLS (o5 Lplie mls
GRS 5 OA ST s b b5 058555 8 S50

C»\ﬁﬁ/' DJujl

ety 5 olsh Lidu jied ldde 5 cdale
DM 5 bl Ghlpl e S S5 S Sl oSG Al S
B e baly ) jad i e 5 ol Sl il
Jods Vot oS 5 s ime Ll 36 laaty, i Clile
A sty e 1 0555 ludss b a1 o
S SUT Sl 2 5 b 5 05558 S e (S
Ol b gl 5 gonl 5Blid W55 e olS a0
Yazt 5 b W5 S Jomal Slind S |~
SALYA 5 slan o il bad o JT sladnd W) 5
93 yherd Slde 5 Clale I el 4 ) 4 s Loy
Ol 5l s ladmd D03 glacis 53 Ws g ol olS
s (ol 56Las) (o5blans el 5 wlaws  Sas |
SAS o 055 A0 baay s w5 Lo Sl 2V
(b 5bleed) 5blans b slyls e 5 Sland

(f""g Ly sl sasld) SKis 05y

o 555555 SLssl g SL cidie Glad s A0
033 5 (pAS alis) Jpaome Sist 035 l3 ine il
Dol LSS58 SUSH 8L s gles o s
)5 il Lacd e o 5 Vet 5 oLS 055 %
5ol Al Gl e S, S e sl 5 ) sh s
ol el oSl i S 0 il 3l Lo pasi
slad o @J.L”J.?l 33 (’J‘f el i SUis O3 il
ok 1S 9ol Qi Lo i 0SS5 S S sl il
slaain ;) Kozt 055 = 6 S0 il J1(Ye 5)) el
Loanslie o bady) S 035 S(gosba 05 Jls sre p S
Slaa s Sl 3L LI e s ke dals sl les
Ladis ) Sist 03 5 pamd Sldie Jasl5sl Cuw axdlles 5550
RS

5 iy slesl ol s i sla i 5l S oS Ll
slaSssla 5l S8 Vol (1) el 658 slaaiy, W
Cude ol glajlas b aslie 5o baady ) S5 055 3!
0352 AL medls Sl ala) i (RIS e dald
Lo plpl A5 o ol add 1S Gimes
AUl i Jan 5 S s 5 o e (ST AL A
L) SRl Eel 5038 daS |y (S per S olS sl )
S 5 el gl Olgion (V) 25 g0 olS i) a2 055 5
Ol Sl L edd =il glaaly ) 5o sl ol il
ol s i) e RS e 53 5 AL
D e ) S 05

ASOP) SLLSen 5 LG 158 5 (Te) O Sen 5 5ls
5 pAsS OblS i)y e 5 S 055 » SUssl el
O 5 Ulesgas 5158 Jls sme 5 e 3 G 1y (SS pa 58
S Sl o 5 Al S e D o508 M5 |

Jasls

\PA



e 5 Dig S Pl Al 2 eSS S SUES e gbasm S

YL liess SuS  0lss 5l Lat e il b anlie
SL Jslomels fad 03,5 Jo b g cnl 052 )55
e i I o 3 Sl S s 4 S
Loy Al e 053l Jlal Ll OT) s les i o
35 oo N slad U 5 S 50 S el slad
Biy Bs By By sl sl el Lils SU sl
Aol Aile T gladenl 5 ol S5 S el S5 530
Ol g B s Y8) 5l 1y s el 5 e
(pdiomen OLb g 5 en - eoma 3T Aile el (glannd
Ol e (10) Lk o ool Sl IS ol Szl ¢ pttnns
Lol o dls glmaly ) 5o slps (ol Gl a5 55050 ) 508
agalye ol i Jlasl s e 53 5 Rl S
il e JUEI g el en w5 L0 s 5 ol olsn sl i
olals s sl gla fs a ole xiy Jlazl O
oS S ol Gaopn el e mSLgsl L eds Rl
231> s olS Ay S e olge Ol 0 Hshoden 5 s
SLal s Culls o ady ) Ao G 25 and 45 350 5
Sl 5o (Y V1) o5l s ol Sl i & (65 2
Sl AT 5 S bl s 5 S glae s
Dl s e

A-0) s A-FA L A-YY AV A) - A2 A

L psSS5,5 Sl mal J NI 5 Bl is
A dz (Rl s Slid oS o slas SL L ol e
OA) SLSer 5 > Linsed oliol oo Sl olS Jaw s
SN L od gl i b slass e el K
sl S& s (YY) 0Lsan 5 Yot et 3 S
GlapSS55 Sl bl pal Gl sl mil glalsls
S b 5 (S350 35S At sl 53 Oland eis
Wi, ole Dl e 48 Lssed IS 5 o
sl 53 (gols gme sk SUe OLALS s aly 5 i

BRGSO e | PRV 5T RN VA - DNC R

@l e dm aimy) Ol e 5 OS5 8 el JESI

(DUl jasLs)
N b 5 05558 pobie ) gl gne SIS il
Fir S g S g s SIS s Ao 4 ey
Gl Bl 5l plga (Sseay iy 5105, s Jlasl s
Ol ols a5 L s g 5 Slaa g 5 055
A5 5 055,50 Ca b el dlaa g ol s 3 03555
S el ol e JWl s alny SlLbl Uy S e 3l e
o il Sl e d JWEDl s ge 5o LA plae e wals)
Sl g a5 Lol 0L [ B o 2 ) e alsh i
53 Slhd SaS |- gladd 050 Jii\-‘)'i 05 4y Ol

oslaiul )40 c\.’«o

XD QT@a;ﬁ‘jdbq‘LJJTf.f@))))ﬁbf)‘ é)}jjs‘ w)f\\‘/\\” ﬁj@-’“ ) ‘o)b]wlhfl&‘)c)c.\.ﬁb fl}-\
"\°—VO(Y)/\Ncujd))}usuﬁjfjlﬁVJSALSJM‘L«»M}MJ

Ol o Rls llasl . odte ATV L0 el Y

;.,\_.Zr)Ls_})rjjﬁjjsjisk_:)j)‘&fdb%}dkﬁ)&ﬂdu&u@ﬁ]NVA9¢J~“§)\_9}LQ;:L>=:J&CLUALJL>JV
MJ—;J&LT-«.«J‘)JJPGPB GLSM)JJWQJJJJ:JLQLAA}SAJA]JQ};Q)}]&\Y‘/\" &»bdtﬂd}ccdwi

TS SIS rsel 58 3 S5 e sleasS s M5 g0 SVs degerma L (855108

154



WA Olins / p2id g ooy o ladd / o235 Ju/sujgif,u‘@?,bcw,@”us 055 5 poke dome

J;Sbel a ‘a-’:'.jﬂ) )' V-"“’-J U’L\ Uj JLE.:;\ WUKA‘ SR L;LAJJJSL»}:J\ )L.:.AT.) -ACC C»{‘Jl}d BB, AYAA ca.)bcjﬁb
e oS (g sLES 2 uSils (6 S Wl

6.Alef, K. and P. Nannipieri. 1995. Methods in Applied Soil Microbiology and Biochemistry. Academic Press.

7.Azcorn, R. and J. M. Barea 1975. Synthesis of auxins, gibberellins and cytokinins by Azotobacter vinelandi and
Azotobacter beijerinckii related to effects produced on tomato plants. Plant Soil 43: 609-619.

8.Becking, J. H. 2006. Prokaryotes. Chapter3. The Family Azotobacteraceae 6: 759-783.

9.Biswas, T. D. and S. K. Mukherjee. 1987. Text Book of Soil Science. 2™ ed., Division of Soil Science and
Agricultural Chemistry. IARI. New Delhi.

10. Cappuccino, J. G. and N. Sherman. 1987. Microbiology. A Laboratory Manual. The Benjamin/ Cummings Pub. Co.,
USA.

11. Cottenie, A. 1980. Soil and Plant Testing. FAO Soils Bulletin. No. 38/2.

12. Dart, P. J. and J. M. Day. 1975. Nitrogen fixation in the field other than by nodules. In: N. Walker (Ed.), Soil
Microbiology. Butter Worth Sci. Pub., London.

13.Gabos M. B., C. A. Abreu and A. R. Coscione. 2009. EDTA assisted phytoremediation of a Pb contaminated soil:
Metal leaching and uptake by jack beans. Sci. Agric. 66: 506-514.

14. Gonzalez-lopes, J., M. V. Martinez-Toledo, S. Reina and V. Slmern. 1991. Root exudates of maize and production
of auxins, gibberellins, cytokinins, amino acids and vitamins by Azotobacter chroococcum in chemically-
defined media and dialyzed-soil media. Technol. and Environ. Chem. 33:69-78.

15. Gonzalez-lopes, J., V. Slmern and J. Moreno. 1983. Amino acid and vitamins produced by Azotobacter vinelandii in
chemically- defined media and dialyzed soil media. Soil Biol. Biochem. 6: 711- 713.

16. Govedarica, M., V. Miliv and D. J. Gvozdenoviv. 1993. Efficiency of the association between Azotobacter
chroococcum and tomato varieties. Plant Soil 42: 113-120.

17. Hoflich G., W. Wichc and G. Kuhn. 1994. Plant growth stimulation by inoculation with symbiotic and associative
rhizosphere microorganisms. Experientia 50: 897-905.

18. Husain, A., M. Arshad, A. Husain and E. Husain. 1987. Response of maize (Zea mays) to Azotobacter inoculation
under fertilized and unfertilized conditions. Biol. Fertil. Soils 4: 73-77.

19. Jagnow, G., G. Hoeflich and K. H. Hoffmann. 1991. Inoculation of non-symbiotic rhizosphere bacteria: Possibilities
of increasing and stabilizing yield. Angew. Bottanik. 65: 97-126.

20.Kader, M. A., M. H. Main and M. S. Hogue. 2002. Effects of Azotobacter inoculants on the yield and nitrogen
uptake by wheat. O. J. Biologic. Sci. 2:259-261.

21.Khosravi, H., S. M. Samar, E. Fallahi, H. Davoodi and M. Shahabian. 2009. Inoculation of 'Golden Delicious' Apple
Trees on M9 Rootstock with Azotobacter Improves Nutrient Uptake and Growth Indices. J. Plant Nutr. 32: 946-
953.

22. Kirkham, M. B. 2005. Principles of Soil and Plant Water Relations. Elsevier Academic Press., USA.

23.Kizilkaya, R. 2008. Yield response and nitrogen concentrations of spring wheat (Triticum aestivum) inoculated with
Azotobacter chroococcum strains. Ecol. Eng. 33: 150-156.

24. Kshirsager, C. R., V. K. Mandhare, H. B. Kalbhor and P. L. Patil. 1994. Response of onion to Azotobacter and VA-
mycorhizal inoculation along with phosphorus levels. J. Maharashtra Agric. Univ. 19: 475-477.

25. Lakshminarayana, K. 1993. Influence of Azotobacter on nutrition of plant and crop productivity. Proc. Ind. Natur.
Sci. Acad. B59: 303-308.

26. Martinz-Toledo, M. V., B. Rofelas, V. Salmeron, C. Pozo and J. Gonzalez-Lopez. 1996. Production of pantothenic
acid and thiamine by Azotobacter vinelandii in a chemically defined medium and a dialyzed soil medium. Biol.
Fertil. Soil 22: 131-135.

27.Narula, N., V. Kumar, R. K. Behl, A. Deubel, A. Gransee and W. Merbach. 2000. Effect of P-solubilizing
Azotobacter chroococcum on N, P, K uptake in P-responsive wheat genotypes grown under greenhouse
conditions. J. Plant Nutr. Soil Sci. 163: 393-398.

28.Remus, R., S. Ruppel, H. J. Jacob, C. H. Hecht-Buchholz and W. Merbach. 2000. Colonization behavior of two
enteobacterial strains on cereals. Biol. Fertil. Soils 30: 550-557.

29.Rodriguez, H. and R. Fraga. 1999. Phoshphat solubilizing bacteria and their role in plant growth promotion.
Biotechnol. Adv. 17: 319- 339.

30. Soliman, S., M. A. Seeda, S. S. M. Aly and A. M. Gadalla. 1995. Nitrogen fixation by wheat plant as affected by
nitrogen fertilizer levels Ana no symbiotic bacteria. Egypt. J. Soil Sci. 35: 401-413.

31. Sperber, J. 1. 1958. The incidence of apatite-solbilizing organisms in the rizhosphere and soil. Aust. J. A. Res.
9:778-781.



e 5 Dig S Pl Al 2 eSS S SUES e gbasm S

32.Suneja, S., N. Narula, R. C. Anand and K. Lakshminarayana. 1996. Relationship of Azotobacter chroococcum
siderophores with nitrogen fixation. Folia Microbiol. 41: 154-158.

33. Waling, 1., W. V. Vark, V. J. G. Houba and J. J. Vanderlee. 1989. Soil and plant analysis, a seris of syllabi. Part 7,
Plant Analysis Procedures. Wageningen Agriculture University, The Netherlands.

WV



