
2011 6.:rr l6;t.+ 6cv rJt) Jiltr,Jl aeltll ;l+

{illl ah,JJ !-.9:r t:trr gS gJ$1El pt.r:*l
n**gr*Jt J# Ji} **ur.orJt J,*t t1.te *e,l.l!,. i.;or g.re

(ttl! ,titqD crr"JrrJr Cr etit rrJ'Jr! ri,Jt U Rhizobium spp. u-y6.1 y -A9 12 dy
LrA i."-tr U}:{r t k- oliJJ gyj r.,us, F JJ ,Otlt Ll 4 rert.rj iiJr (f,,-!t ,c+l
:4 ,u i1n' cr:eltU, #t 

'J 
rirut sie itt'*l ,lxsspiTittam brasilense 319 il^r: irr,<,

q't"5 r","-; Yo50 y oplt v_rS d: ,(Tube culture technique) r.,rult s/Jts r.j dr.J{+t Jj.Jt

;Lhr g i,t.yur (9J+t d .d1Jrlr ,.'-iJ Jrrrrt i..t1 .,!r*t irjjD c.rr,.tr y 11hr iJ.!.rr1 ,;,a.1;u
.t9!"5 +l-; %100; 6r.b.-.Jt

U-.!5 ,,Jr iJ'J te', e,.rt g.1t RhiZobium spp, u-y,la O. 'a)f 12 Jl, Jpt i
0, R. meliloti qj{ g, dJtjr grrl .r}Jr.Jt.5 d!.u AJ.i.+t $,Jr if ,Ny R leguminosarum

.F.-J,,r crl",J l.r.rlt .ri.Jr ,y df R. trdolii u"y{ sr c.,.!y g1r9 ,c.*r
J&Jr iJ){ ir+.rJ{l,Jr qs .) Rhizobium spp, L\ 

j\ ir, iit}t i,.}<Jt cJ)r! €J}:ri .r!J

'Arltt ,evlirie 16.3 d.rr. L c^brrj n hguminosarum U_04 cr RL2 tjlJt !:Jy, Jl (lr-Jj+l

cJ+- Jil lR. trdolii u-s'(a.r)l uf .,:,Li/rJrr 29.0 d.lg" b cJtfJ n meliloti u-r,$ag,, RMl
.eul6Jb 24,0,^h*.1, cJc,f !l ,irJ+l Jr,Jt g, i:'^' Jrr RT3 dlr'

:Jll g t€,*.;,. 14 .,.rJ! cr.rr+ {;lt fu g tu-r{ cJbEtt cJ.Jtr r.i.r Jurr ,rr.1

AZ.+RL2 irFlr el'uJJr e-" _* ,\r,l*"t J..-j %50 Jt"*."|J li -a-;,. A. brasilense i,tnsAr

f.J.FJf urL. & i-f eilir er:'Jt cb2 ,6a.,cllnb 8,59; Ur4r otjllt sr)J., aD-j { tl'tl
,uacilf 19.43 cs*t Jevt ot clle 6.93 li+r 0rj.5)t g! sL, ,C' (ui'."S +,-..: %100)

evlt .oe*Ilc 19.83 r+*ir;Jr,r+u ,-r1tr ,kw w,2, 40612,g3 d ./+t .J ,rr.rlr ..-.rr

.i .L'-Jr :Jrre. ;r Vr- -il"* 1 5ri11

;r,rill
c*,t"ll J+c. ,Uy * tt* 140 g-lrrr r. I-.ttJt .Jr |.f g*t arr1iluJt d, r:.ijr \, JJ.E

4J6*t rtrtit # c,, .*l dl.Jtj ,ob o* ll2 LF <Symbiotic nitrogen fixation; u-1r*lf
Rhizobium 1 ii.t{t 'Jr U}<Jr i.rt3 ( Free living organisms;;;alr r99 (Associative) ihtll
.d( 48 JJ.{ c.,e} Azospirillum Vtsr .<6> |y * o+ 80 !!rf (+, (spp.

.125 t-'|lt&allF6tu.dt 7 dJr. t Azotobacter Urid c.p +. 4,t '|1(^lw4v
U*t &2t*t anrr_5 ;Ja;,!t JJJ{ e. *i.!4h GiLlr 1r-r*:-,r iJt ol,JrJJt !, }r_{,Jt c,+{ rlJ
:'Lt {1" ir. J,-4.r:!t ;2&r stcl 9o e,f 4 6rUj {r Csr g.!t Azospiriltum UJ<J| i.b-t,
Okon .r+.9 .Q6 ,20,17 .101 yrdt u.<tr Cur)t ql r)u_j lir g)jr ti.oj ,rrlre c,qjrlr u,ar,_.rror

et)t't .t trbt ir'.)'l
.iry'r r)ra.r - 1r?rJ;3! lJnfiJrjJ .

,.Jry'r ,rr$r -zrr)rt|)lij ..
)ui, ,Lin'Jr -UFr i,l+ -;rt)rt LU: 

.r.
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r!,eljjjr gJiJJ 
O..uJi ,,r"j'J! ljlt i$J

J'i t",i .%10', q a*!g)r J 6)rrj dt grr{ ih,!r e. €r4Jr CuIt flrri:Jl i}l (17) .:eh.,

r.AJr,F.4 4 r.6, >r,r,c 0r5,a, brasilense ;r, tJvJ c/)y-{ r!!lr eqJ Gtu iJl ,121y Swdrzynska

.o/r27 ,)t r.rJ.J.t i*"tj! iJtJ.iJ

rtlt,rt.a:.t arUjj dl?Jt\'Jr c.,js J1 (J).jit Azospirillum 3rill;!-!r $.b ir! irj:r! !r)1
dr' dJrjl ejr t1r<Jt ir1 ac >t ai ,p.,r-;rltJ fjr.,t+ltj cJU-ltJ (Jlrjt J,l'. Ut.tijt J"rtJt iiit)

J, crqrqilt .p,v1 Cytokinins or;lf .r, rryl ,Gibberillins ,1IAA; LF ctvf y'lt) JdJl rJ!&
t-r4 ter c*JJeLll ,.*ll .ir++r '!-!l t+r o1 iJ Thianine3 Niacin ,Riboflavin

.q25 ,I91{.l}l , : lf .:r"rir. oF GJr Siderophores 1l Azospirillum

,A. chroocoeeum a2jt bvl Azotobacter :.\r^tr rt !j5.Jr O, Lri{ g-.J,i-.1

rJ?9 ftJt ()J{gi il $*Jr :r*ir 1r lNpK; g&lt rr.-,rt g &:J-t 14 c-,.ij \ijt A.vinetandii
t--j4 ,11 r., tJ .115y cl::.f-rJt cry*9 ,1.1r;-Jr JJr, o:ilr o)u q*t # d 4y Jlj
JrtJ djf drL'}l g/ {&lr CLsl ('b 6J$lr LA rJ, 6)14 q*\ gg1y't q 6e )ta! {2qf65a.1..

JJ+g ,",Jr cJr&. c,t5jt oi.r 9r1 r6le)r a:!j i C,,: a;r,81, q)&+1 'ar14 asta3l.rriJt -f d
og I e t"f, ,Indol $-aeetic acid, lCytokinin; qf1qrJr1 lGibberettin)
l-r+l ij..*U &lJ .+, oj.rl Hydroxyamatesl Phenolates r, ,t^rr.,J Sidrophores
.Penicillum crtdll 16+ r fr ,rrylr .:rr *dr ,Je i,h.-Jt { lBiotogical control)

. q24,151 Fusariumj Pythium rAspergillus
J- dl q'rt Sj4 Ctr .rt tJiJl e, l.6,tr,i.r.,t d cJrr rii Rhizobia i,:.lrr:lt rrr4r r.r

iij5..lf il)A.Jl i'rit1 +JiJr #trJl et ',.,e. Yo85 -60 a1 glrrs ., * i1l;.1+uJr !l. st!.tr t.b
fr.* g[i]t crur$i:-rr tlr(Jr c.u o( lr ,<161 i|*Jr afrJjJr dJll.rjrl r:iJr JJjiJlJ i.J*klt
d eur (,J Jr (Intercropes) isjr arr)rr d 'fl <Non legumes; iJJiJr ,t ,jr.rrlr g ;rir

.11I .8y i.rt./t crtll.rJt

p lMetabolitey l!...ieJr JrJlr !, !_&J1 Csi kjjrtjt q-61 ir! .)ul rif (7) Dakora rer

#. .r'r..fill1 abscicic acidj Gibberellin ,cytokininz (auxins i.it,;Jt cJurrll

'LrJtl,llJ 
c.;: .tlu O{ I i,ir rir 6u)r J.,-r_J c,,u*Jt I eFr rt}r ci, jly'! irtj ,riboflavin

'.€Fl
(LCOs) Lipo-chito- .rt, )f Utt-tjt Ud or 118; ire1 phillips .r+1 brr
()r-J! j43 liul oi.. d,i re., dJj.'j ri4jJr JieJt AF F^rl \rlJrj! \rr ,,;Jr oligosaccharides

.'n1ra 2t 4\.s Ut t 
' erilr ir, ertj !r{. (Germination)

ffrilr Jy, C *t abJ' en ogfr.rr.U dJ+r c.t"&lt Lir ftrri.-,t dr 4J$t l-tJJt JJ.i.,
r"!t r dftJtf lAzospirillumy :.!.ll it rlrrr gr(Jr ,y W! A !,5j,. fr3Q gd

.i!.$t artJj .r:r ..!t.alr cl?lJqujr ir't 5lr rr-Jt i/. %50 Jtj:') 1 Rhizobium;

ee.Jt.9ltrlj rtj,t
to;.d13 Jft

ir1rjfr fary'fJ c.4t1 g,ttl r){irrJr crqJ 41.r.1:r ri^lr y RhiZobium spp US grii S1t I
c.-i, i XJi ir4 c.lJ.r 6.!5Jt qjltt ri,Jl ()j:5r.t i1 ,11y Jlr* ,J r.' o'll L-, o, uW iht| j



20ll 6tts 16.rJ4 6cv )Jr) :JlJ^Jl rrltr iJl

,ett * e -Sa'. rl4 !.f*r rr.Jr c,J-] ,6ni: 4-3 a.rl3 1H2O2) 0r"JJ{lr #.r-rr oh3 th-t t
,*"lt Jr.P sj t& cv 0.5 g ri.lt c,t -' i ,e4 4.p 6,b Q.t*15 r"r$l dhiJr .r.lelt.:-g+t f
!r'1rr Ti'l r g,u'Jr J.-.,t * z"-lv d+l .-* (Loo) eULJI 

,L-lt iJ-J"+! {i.Jl Jil,, ,y,F t i
-2 5.rl f'28 r*.p .'b g.1r;lr c";.r- i ,Yeast extract minnitol agar p1 Rhizobium,!;(*

.1",.1 3

,ittJ -ir &-rl ,J, (Restreaking q;""r1 .qr{j +bift f.jjj! ,ri.'Jl ,rl-r.':-ll dr.!;tl

qj<J.J ,lrrulj r)\i!Jt uuq;l dlJJJl J.i.Jl 6t R, leguminosaTunt zJ-tt c-i 'JLnLlJ Lrilrll

t"lrjJ qJj.+r .r&lt ;,r r(-r:.rj rjt f ,.il R. trifolii Uj* ur ,c.+r c,U'J 4J.i+r $rJr g,. R .meliloti

'1lr-Jtll

.123; Lrt rJJ<Jl t{ra crlj^! flF nt,c ct1*lf c.lJ5i .grr.r:-eil L.Jdill /t.ilt e{ti tef

zqstt 'A*v J pul 3-2 rd c-rrri (Ym) !-L.Jl $,lji'Ji !-jl * 4tl- gl"l'l Jie til<Jt .;ri3

rly jljl ste liJri (l;r,j td<JJ !i, C"*.1r r.{;sr4Jilr c',li.all €J4-J a'.LJl drlr*E-ll c...4.i ,1"28

.(13) t'l'tr l.J
a"erJjr gJ'Jf i;rr/rr,1".1t cJul&lr # ;a \$ Jgft F ta A., brasilense u+4t ut

.t4) Qt iliJt eiUrJI :.9j,/;'trJr'Jl,

t".r;(llRhizobium 'if J;c d!u, :1 JJr*spp.

gt Jt ;tatt librt alt rt dJ
,tJUl J!) / !/$r I

ortt g>Lr / rlr 2

Jill )L,l /lJ.:!.rJt 3

'Jillt ,!J.{ / lrj.Al 4

c-ll Jrr, I (/C|}l tr

g+l J.Jl CYr / J{ 6

<+l ,ul /lr$Ul 7

c+t 8

Jtd / i,r.J$l 9

i,,-Jr C)., / d{ 10

,u4 /l,r.!rJr lt
,uA / li, t2

g*t qsl*u$ c.nrr str s'illLlti
el;j*t rieJt Otf;ta--h:J.j<Jl g$r 6rlil a-,t;r

*, .n 1*-ltl c.*1 ,tut .11rr c.,g! f il ,(13) Hardarson.[i ge i.relt rn-r$t €"+rr

€"',.;,J l-'arl Water agar U # ,.P 4u!' i.tu dhbl d c,."rJ i (.riul aJri,l ,J !4t k",i.J,
3p-,80 p+- c.rt! L!ir. ,-,,u1 Jr ij;Jr &1 crt)rtrJt ,rii, f ,gq)l ,F -l Wt aJf 

1r 28 sl,, r+t'
u.f r"dt (!tt JA ,Jjr) fr.lt qrull JJJ'}I Sll ,-r!aflJ iljt i 

'J,r,t 
r..La:tt Water agar ,rle 41l'

(rrr-Jr !i !1;'d 4 it & J<*r ddrtri.llt.iilit O, ruJ illtJr rrtjlr J$ aJ:4Ut ilrtt d

{r3$r rr$t e'i.;eiJ ga5Jr 3ra!r ;n 
3,t,1 ,-i."pl i ,,.sir!r J1,l}I ,ri*U rrftir9 irlJrr .p} arrt,



d+tJjt !:,,J+U Jrurt !r&Jt riJl' i0J
dil4ilr o. rr? 6Jf.- CF iJ.-rJr 'lu'silt ,ttrtl, Rhizobium spp U$et,,l Cr 

3r*" 
/g.1..1 109 ,rlr

bu 12 astal aJ,1 i 251.J: irb r,:.r4t Jr &JJjlt ?+tu!t cJn l23yVincent :+:b .-..^- 6,lr
f EF"J! .Jb .# )ltJntl:.;^, J.lrlial 16,; ..1rr":".rr1 lgl;lr rr;li e,UgU .pJr ajty,>i1 fl& 122

.1,r,',-,J.Jr.9 c,4r .dUD irJ.}t 4yJr .:,uq':lr .rtl* ,rle irr(lr &Jj*t J&lt ,-rr..^r

Pl iJa:, g &-a:(Jr cr$t FJi,
tl c;"ai .Jr+l3q i*i., qS,:-,\ ./'rtE U.+ p,rf 3.5 i-. 4*-1 1d,rru-,; oeat e)Srl
,&r- i.rl g'121 astf ,* (F,i,:,| irr1lt jrg4;bau1 l:1 t*l h_)t e tb.*l A!,L. ttf .'rr3
J,rf Nutrient agar $,t.ir!t !-rl ,J, t{JrJt e.sii J*'t rtrrt e-p ,f Ut t!_rb lJ, O,. rrul aJ
lJ.*t JP tt ,/rlrl rJ.r.lt crlrJr,t U %SO L4, drLqSJt i.urryt l,,e..b-Jr ::S\ 

4f ,arrJr g
(ir'r1 a'ir) f0.22 ort- j J.rrJ a l! ,Jrr rr.1;' ,y C0.25 Ct'.J o.,.e!r tt31 sp \rJ
,r,'r gl aJ!+sJt 6rc!t s,rri&,t .tii trhFJt il,h, t t .(aJ.'tj;eiry t'0.025 CrJtrl cJ!o_.,f_,

,tt-lt r';sg Jr..,-,q ip.L- ra*,ir rr1 gi'51 uai J<l 3 ;l !.4:., i!:j.t U )r, S er)j,ohlll
gr{t gtiuq ,*y i a* (JrJ'. ddr .t ilr 

'ur. {,J-a i o,J %g5 dlrlr JF<Jq i Hgcl,
$j6J! CGUr .Lr- g .rrrJr W i d. brasilense iJ!:,itr iJy'tJ Rhizobium spp. qj<.,t ,rlr)
3 dt cul.Jl (#4') .rr,u i ot )' *., ,_)1.iJrr 3uur riu.llt ;;1 irt,, rJ.r clr' l:1 io*lr
,J".ir.tr(t o} j gralt Lt-+t .ti. ) l"rtr Cl- ?, d. c,ritJr <.rrar CaJr ,*1 ,rarell,>t gg
.(1) iCJrr r*iJri1 J.arlr i.t ,il+t i,tjjttt \r^J dilLll ,.rr-gitr r:.,Sf ,-ar..24 -crf ;70 rtf

. i,"j<Jt {Jrrtaljt j^a.3
t't4 r'6r.r:.,I Rhizobium spp. UJ4 U Ltjt 

-.t /rj, A. brasilense lJit ,Jj.fl c,jrrl
Nfb ,t tJt \rtl.ii,t .hJrt ,JI9 ur5+r oir c.s-i il .:Jil.rJ irjir,lt ../Jta:t! J de$t c,t+, i,r<,
F irJl J,rJ 31.-,100 l^., ri.p { }-jr u.n ir" 

3d50 
efrl clir (dll:Jr ,,te ym brothl broth

J-,JJr.& ft.*, l"gr b)irt ;,3-l$V\Jp,f U*4r .r{ gii;tr f lAutoclave; 6Jr}lr i\*
i .pUf 3-2 rdj jrj.Ar i;+rlr { p'28 i", (JI !,!rr f 3p-/p.g.1e10"2.2 j&Jr orrj 4-ij Jr&tr
ule :.,-Jl,l i.i^h illrt rJ-rtlt ;f u,"Uff rhil i ,{.rt blq &ttj ,.iJt rJl lrtj, Jr.r."q UJ<J| airs' crJJ

C6Jr Ur Cr 
39-10 

-{ (rru !d S' l2t U;s,} .,"r}r jk* rbJr, d.- rrJD ,r"JdJt ir. frl00
48 irf f'28 r?rr sle !rl}t Q e* 21'lrr+ 3uttr ourtr qyi e^f,JLa, "{r ,! 

3,- 
40 ,.r,rl

.(14) i-tJJt 1l;l.rrirelt,* t-. )ljJt di crbtilJt ,rr"lf c.bi- i .i'r-
crr.b-JrtuiJrt c.4 ,VWl oeyar gr;r $^,1 d <CRDI Jr<Jt gl..:,.It f+...JD Jt .:."t F

.+;;<Jf r :! .lit Jr.r:."qJ L.S.D. 1gr ..-...r

d*!t{l1 
etlr:Jl

qr1t"lrlJ t-gr U"j<Jl J;l
,y d,'t f grf cJf il ,rd:3 iJJr{ J.rt^a. !. (2) Jr* .J g"ay r"f1 qy(Jr oj, Jj9 a
,RL3 ,RL2 ,RLl jrjt c+r|., ,>{trl,JtJ !,!rlt eqJ al.glr .r;^tr ,1t R tegumlnosarum u-Ugll

sfe rui,/ii)J,.llt, )u{/t'{$ljt., i/Jr gyr/aL4 dqr/drJtrt :\r! dtJ.lr br d .ibb gtf ar RL4



20ll 6r.1 1611 1yw )Jt) +irlr ltrJ_jjt U+

,Rl\{:l ,RMl Ct R. meliloti tr.e{ a;. ely g:l Jf f c+t dr\'i 41j}t 't't"lr d/., 'drr'll
$.Jr dr, €Jf :i! R tri.folii rr;( crfjr lrl ,i.hrl dlJrlr otr iiri arS.ifl ,ilor,ll Cf.l RM4J RM3

.i.4r ,)ry'r glr RT4i RT3 ,RT2 ,RTl ;,rll c",Jrr{., te .ii Era}l dl,tll ,J, fdtl g\,1 4./*r

,Jr)Jr .f r).r*r Uy'Jl JlJrJtJ e$t A Rhizobium spp. u-y(a 1t|;i o.'tJy 12 c"r. aij eu.il

r, t.1 .*tJ ei ltil ,lit:;a1 ,$^l cl! ,:il' \r-Ui,l gttiijt !-rl & o"tl' tltt"*-t uat l 'w1

.Congo Red lr+.4 Elo.lt tJ gl1itXJ :uF rlr fl.j Uc."J 4b ,\tet tii gd r'il !,tr; qd

4ydr at r,-{.,t ri gJ+ dl afll r,-14r gri{ 44 4tir ', Lt.r}Ur t+<1 {-A:^.l, irl

,r& Q.rrll al' d/-F d Ur5'Jr i'itu (Jl,, r.j4 glii Jl '6;i3t irl ,! ,QUrSy-tJt3 r'*rtl!.lr*Ut

rgtil e^ (t Jt iJl il .tcl., Q 1+,aat qa,a qj<Jt o.Lr gtgf 01 t"f .1131 li..'dl 4J4l toljlJt

,'ro;ria .,,. ,:urr:11 0.1./+ rr*r B r$t dri.Jl Jbll gr (Symbiotic) 4ir* ar.lr.lr r,rilri3 \.'r,
crulol .ll.r* R metiloti U14.t \r*3 W, { ,r}Ir.lr1 ,,tll y.r* v"e' R' leguminosarum \5&)

Root ) &-Ji+t r.ri'lq,j"-r u OF lLr)l &1 ,p-"/r .!ur+.r'.r* t|.'.,J X. trifolii u-j4' ut ,e+t

.171Jfit { 9}r 4*1r:1t;lt c-'e C-a. lt3 lnodule

4YJt q'tlt Rhizobium Uld g t3,tf JY :2 J'*

g*t ge.snr/t {4"r d IJ"}<JI dJt.;lll 6rLi5l-,l.,yr

i{)J*r ,rarll gt$ u'".hgy*t aalratrlt c-;l
,plrrr;Jr csr ,t Rhizobium spp, UA Llii ir, A.!J.*l i.,"J<Jl cr'ijJl lrUf rr,.1r

}.r 5l <4r 2y ;/j.rlr d +r i"'r ,iJjJr v;rJ, )tb ,* irJ<llr 4r.i*r &t, C-F iJ)* gJ}t

,t*t iFt./I c.'p rf R. leguminosarum U,d c',1y Cf ot RL2 iJy', rsr- dJi, Jr gtldt

i:JJ" *ii R. meliloti !;( crf;r ul .c/g/i{Ji. ir& 16.3 dr^. u cJ+-;r9 l-1.$t J&Jl llJ{
cJ+- ;1r \i i.rla/6Jit 29.0 d.r^. u iJ-ttl ri^ll at t*ll,irtll 4i,.rt [J-, RMl iJj.lr g
,Cr R, trifotii U.1(J r',.J!l .:r'it! os U,r'VlzJit24.0 ys&1J*r u^lr iJ,. irJ, lrlel RT3 aly'r

ri,Jl rur! ,! q* 6:j &rJ) cr rJ RT4 ;llt ,f (tp tt-) :rs b j jl ,t4 ,:'lr:Jr ei! a

Jr& .,!; \.o+r1 l;j*r,riJl iJr irtr-j ol ,(gu/5rit 24.0 RT2r RTl crt;rtt id1 t#rt !.Ji+l

4Lrl 9l Lltijr u \ijl UJ<JI cJ, rurl l)lrj Jt :4 s1t.lr,rtJJ ;att t115JV W+u r, *lyJl .rg',tl

spp.

ult v: t r{Jl e, ;rtJt.lrdr :ib!

RLl R.legumlnosarum ;)Ut'lt .llr / . dlUl

RL2 R.legaminosorum . rul O.rJt1:trlr!
RI3 R.legumrnosarun ,u^ /r 3lrl

RII R.legumhosuum .tJ\J!

RMI R. melllo dv) / ,JAl$l

RM2 R. melilo {:.*r J.Jr a,, / r!
Rtu3 R. melilo c.*l ,14 /lr.ilJ,l

RM4 R. melllotl c+l ,rJ.{ / {rJ.}l
RTI R tttfoul JU, / y'rtr
RT2 R. ttfolit ,.rlr 1>! / .,r.\

RT3 R. trifolll ,!lr{ /4JJUI

RT4 R. trifolll )l{l,t / i{rJ.}t

39



Itpt/' UJrqlJ d,,tdt \r.Jrjl jjl' itlj

e. 4rr{brfr ri!,lr rr;J U L.ulr JJJ9JT :iir 'ffl Ur<Jr iJj.Jr a'rit ,J!9 r"q lirj JJi,}r rir.,ptJ

g.pr c.o-rr le 4 it;phlr .:9r Jo:J rr,rjr J.Ur ir! (3) l,.,,, tbt fS nj ,Q21 o$t
ri irfr lf \!r1 Ql.rlt ri,Jtt-J<r4J., d JLJI JXt g rlV'o2j*t.:16l i!r-.S*;1 d,li.rnulJ
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ajrlr'ttt))./J$ ,J (4) r#l ,Jal''lj rndt 6.e(Jt Cdl .lpl) A. brasilense t"1dr 1td g ti*j,
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USING A DAUL BACTERIAL INOCULANT AS
BIO.FERTILIZER FOR IRAQI WHEAT

K.H. Motlag* M.T. Al-Kaisey** H.M. Al-Obaidy*'r*

ABSTRACT
Twelve isolates of Rhizobium spp. were isolated from root nodules of four

legumes plants (broad bean, mung bean, alfalfa and clover) from the middle of
Iraq. Three different combinations of this isolates with the recommended
bacterium (A, brasllense) were selected based on their elliciency in nitrogen
fixation (root nodules number/prant) using tube curture technique and p"ots
experiment with 507o chemical fertilization as manifested ry punt growttr
parameters (dry weight' productivity and th€ percentage of protei'in theieeds),
conpared to 1007o chemical fertitization as control treatmenr.

The results showed that twerve isolates of Rhizobium spp. were isolated, four
isolates from each of .R. leguminosarum (broad bean and mung bern), R meliloti(alfalfa) and n trifolii (crover). Nitrogen rixation tist (number of
nodules/plant) showed that isolate RL2 from the bacterium R leguminosarum
isolate RMI from the bacterium R. metilori and isolate RT3 from i" trifotii were
the superior recorded 16.31 29.0 and 24.0 nodule/plant, respectively.

The dual inoculant of these superior isolates and recommended isotate of
w!9at A. brasilense (1:1) under 507o chemical fertilization, reverred thrt Az*RL2 was the best one which induced significant increment in growth
pararneters dry weight 8.59 gm/pot seed protein percentage 12,ffi{ seed
productivity 19.43 gm/pot compared to control (100% ehemical fertilization)
which were 6.93 gnr/pot and protein l2.3yo, respectively.
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