
20ll 4te l6n* 6cv :.r; id+Jt ,:lry'r &lrijl :Li

o :: 4 ;:g s -l I cru--p*r1 Azospirillum spp. cs.nr<J I Ct,iXl .Br(i

aLrJ-t c,,t*rJ,,l^(l, Or.:lt.sye) eit}l 6)tll

O;'n, cU'y" cb P *tr't!.;' .U p1L isl

,'a;.l.It
151 0 rJj q.)r" c,\*.u gj g Azospirillum spp' Ug( Sril i0 *iy';-r1: c.,.r*{

.!! .L-la;}r .:r;J ,,a..Ir ,X s,Jl aFl iit+r lrUl oj.; j tll'u 6.t. il.y' wst o!1! 
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$qrltu,"r-"ttrr.ar;.lr Cf,jrtjl t<*sP\,yi!$r J,,){tJaJf; jt.i; JFOitt)i\,ri
J4t*lr ir. c/sj oy,l.r 8 (Jl, c-lcrj (CRD) q.:etr lulr t'".elr lu,i:^"q {r,Jl .rib .i.,i,^ '-t)P
A.r-11 .r.:,r.)r-K oD,qJ ini lrt.Ul q?Jl crrjt-. L{JtJ (6riJ 03.r,., TUJI Azospiritlu^ Ld W.

GPt L)V\ ardt JjJ{ ir.illl }} iJr;,.i[l dryrl,lt 6jrr ell:Jl d]/rl g/l ,e Jr irJxll oJ&ll

.dl1.Jl .,Ir 
oh 26,19 3 8.84 i.rr ur..ll !'^"Jll

,) *"1* 6rr r.1 J3,.ar dl d)l (frJyll crli) Gr:Jll )tc.Jl irlrl ,ft guJt c.,,.,n't cUj.'

r[c*Jt .-r 4hJl dJl.rJr-lt irl fl i,irfr ,p1 ;r'illr cruloJl Jlrlj us+Ir ry:;.;:Jl rrFJ iit+l frUl o]J

.ylt u_$;r 9u; a,. $a,;"*1y'r

er$Il

J,-.-th a- r+*rJt;..-"U1, .t-t ,J r'-)) il iPl 4ailrll erulrJl fJl gun gpt .ttp-Jt

J1-; c--. r*,lr cr:t Biological nitrogen fixation wt# ,t *\ c..!-rl Jyt o, ot t\ rr.t\t

.9 Kennedy a-rlr a,-. r,jr.lill .r..ar;rlr ,J?t cet Ae ljilt +!ti frUj Jl JdJl .)!cli{ cJuJ,}l il}l
rhizobial ,j* tlt '' o,'tr rr.Fi (Non - Legumes) ilJaJr ,,, J**t gal 1lll Cocking

;t91/t c."5 ilUq., q>$l galt Ljtri1iJ,r+l iiLr,"U q.14ll oia.lt *-'t1 Non - diazotrophic

JLLJI irJ.Jl J. slr.irll \)pt.e.t * a+l.rli 6JUj r,l)+ y c.rr,'!t 6)li:-,1 ir! (19) .)', ll a,].jl J,ll ai J}!

Azospirillum, tfi-., d,- (ii*.l.r,;tt c--=+'Jt t-,,"-g{ ;r +.r,,lt c'Jy, 171 }t lttilt '':.i*r g'

.121 ,21 Azotobacter, Bacillus, Derxia, Enterobacler, Erwinia

Plant growth *t-.;Jr .--rJ aill i,.JCl eq.'!l el ;st Azospirillum U.!4 irl J+., JiJ

.77-:lr ;r g,lr (j,r. qlj qrBul u,l,*l d, {&Jt r.r:-: (PGPMS) promoting microorganism

0r .14; ,.7 *"Jr ,J n"-,rilrf ,irilall ir.rlaj! c"4 f"rjrt i.l;Jr qr or;f t J ,tJ-, c,rr'tl J aJ., {rlrir IAJ

ijv.lPr yil ir*r irUl .J i"f. i:Uj St 6st lTospirillum u-74a rJljLi.ll) !!per i'. {&Jr ei.tr

e-. LJqr isrlr o;j r! s.llrj (i,1-.. u Qv AaospirillumJl,t etuJl or r.5 115 ,18; gilfl er;lr 3

t+r& ir- d^"J)L-, ,i-r ol (9) Patriquinl Jain r-+j .16; q31r'.*;Jt isi ql 6)!-i .rr lu
t"S .Wt.)\: U,-urr1 y;-ift;rt crro,Jr .rF {.r7fr .1 ty.. rfr *.r.-, ,{ioK A.brasilense

J4 tt )-rt) a-bLl J-pl' d .rg-i c..- (VAM; t;trj(tlt .P e A. brasilense gti! gr*r.,t ,r:t

. 
1 1 7y sluet(lr *S S t ; At #,rll $1,! J.r..r &ir.r-y'(r

,dry'r r.:u4 r r.",J,<.JrJ U,t,Jla)rjj
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4,cljrr gJ'-)j n,ujr sJ^Jr ijlr iliJ

Azospirillum brasilense c u-nd € 40 kg N. ha-r1l'ric Gi"Jj'Jl ltcJl fue'':'''l si)l

J-i iJult{ i-J11i,. rl.,,iajl.9 rtao,Jt iljJt $trlt d tJ, ' ! ) Jt Azotobacter chroococcum )
'Q27 a"tlt

'.&.lt\ JrB,, ,;ul ., ulJ a;.r, 1-t-ssl Ax,ospirillurr spp. Uj:* J;r I t ,.,,Jr ;,," 
jrrt

.44d1 ir)r.:i'Jl Pe+t ;,, r+ ';F
d,rL.Jl dAlJ )1-iJ,1

}.lD ulr;r.!r-Jr .aL'J +liJrr .:,r.p,-Jr g Azospirillum spp.!Jc4 gt 4t f d'e J*\ i
,ar.3r.9 Semi Solid - NFB medium UaJrJl ,J-. +Sl :-l-Jl n+ it'j'ijl la-'JJl |t'r*"q 11

xlu-r r-rr<Jr oi.-.-a c...ar'! ,12; Dobereinerl Baldani 'n;".! '--> 2 Azospirillum UtS*

i*r-r; ,|)t--.o !rj".-e;$: eriy 1rf e.al ;Jt s.;ri !l Gram stain 4r..4 &.'eJl &{ UJi<J',I

;e.rl'r,lr 6.rJj .a;r;:rr 4j €f ,:!.i eil'.JgiJl UJ, d I(- 'dL, i'-1 i;\ r+,1l J*;1;*Jt
(Berry's Manual of i JFey l-,. ': -J t-rr<+ ; +trr"jllJ i'-+:rirll ..rri''-Jl

jlj.:.-rJl 6*-lr gr.rn:..! \F "t.-t r+s,,i ,Jlt oi.! (L.Jn:-rl .Determinative Bacteriolory)

u.ll Azospirittum 4-g5. ii.r a-rJJ Completely Randomized Design (CRD) ,.p(jt

eJJi-11 or.--. o)lj iut',. ,.F o:f t u"ct? oA\ "g 451 301 151 0 $4., u., ti.)\ ;)e or-J*.

.6.t> 1 1241 ap-JrrrJl dru'rl )J, e.rl

Semi Solid - NFB medium grrJr -L-jJr ,P ilty'\ Azospirillum Ur'* )t-o ePi I J<-L

#ti * rtjt tJ) cr"Jrrll dro qfel .rLiy(J^ Jf it.t*.r-"q ,:,qljli (J,$r j!.iqjl Jr,B' ,a'
pr.u:-,r fr . 18;Trace element apt ,,cttst JJl*.r'r*1 SLll g 4#l .r,.I-'il -r,pllll i,
e. a{r$Jr d g.r'.:-lr qrru-Jr .5rlr 0r;11 e!, d) Js*s t*lA 'r.*a. NH.rNOr f1r}Jr d,,rt

.(3ul +(..1-r1, + el'i) dli, 1b 4l Azospirillura spp. !.!4 pt-r*r-"t
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2llll 1:* 7(>t+ eov tr*) i..r.-ir d-i1 l1 ;et))\';''bi

.,{J+.ll ,=t 1*avr*Jr #)F'.r,lr*Jr JJ*X c,1)r)1 :l Jl.re

a.uult

-92*::a.$422E

0.Ott456

0. I 2684

I
N2
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1r.rn*U sy.)t '>** t -2-;f J;-a th.Lt 114 c,*.i-au-,r il .J;(l! iaiilu J )P e Uy.dt c.r"yr

;,ni) l5 a.r! na*tr FAr c.Ur g %t25 f r +:4r ,.akJr 7,.";t;*tt,' iiu 30 a.rl %rg5(V lYl Jt^llt
.191 ;rEL- 4 i.rf nirtt nh;ilt *rlu ! f 6&S ,4\ f e.;\ ert, ,Joa' 'Ur.i "["n' 

p

J!--it) +* 1K,*. lf f €i Osll e' P ,v ,P *31> 3 t'*ine i*ur ;[-]l) Q ;14\ wss

*t l.b 4;er);Jr di c*irLt1 dl qs*\ q.-P *- t Pt *p5,"*1, .&at r[t y ;n-)L ..i: ,-*u),

j, y' i:,:t "rr4 +tr.rLJt ta.rrl (J;ij .i#.,{ ad .ru'it *f l l*6\.":" alr, 4 
's 

ts}t ir*iuXl *to 11 
'L>b

n;{r ;r.r.rlt Jpr ,P tgia qlv 3e 80 g+- .;,,ri j (lloiling tubc) ig,*; aU* *dur J ;ier;rl

'; *,,:Soyl.Agar;Ll..a.ha)(1 ;r ai*X!iiiarrfli q:t*Jr i!,!1;-Jr ,n** r,aibr2tlytrrJy'rl
p f,,Jli-, JIB ,-P *t*t i\\ ',,a.l\t, Agar dt ai-,p) ,$* Ja-,i\ j.:-t: ,ljlt ,oo .:,,trrtJr

*1LJt t*:\S g Jlr .rr Ur-y/ f J-y'.}r lr.{ r,.Ji 6cJ\ dF;l ,r-{; 4ll Jr ;,u.tr *>g f JP
:t.r- li.h-trr {i!l jJi; 5l .i&ir, -tl* 41.-c.,i*Ir Or.rd, iy'}, J-, rn*. ,"a.* Agar !l^lr i:f!r .rll
J<-;l .i.-.ii)r J* ,*t -L-rr .J.4i, \5(J ""i;(! 

;,J.:t ea !) * fu: ditr pj.Jlr jj6-r 4

'(2

(J.rySJA J/rl 4^tr ;r.irlr Jpr 1l.r**1,.' Ilgiling tuheJ! ;t\ ).N\ aa"P :2 $*

,l iyl r; i.it!!.9 .,aa..tr Jfr,,#, *l sy"lt i ostljr ra f i;:'11 .rl.r*Jl a u@ f t
;&J1 C i'*7 ay*, g!5;ih-ty..:uuriJt irlrii , Cb'|jl " l**2 ySy. Azospirillum spp. CuJ

6"r.rjlr )k? ltrr!:-,L &6JU lloiling tuhe *.**u':i\ t>*ir-, r24; Vincefi aAt.rb !*el lrlt

0.42n1
0.03 t 7t

0.0"t228

3



A*rrt .}3rhlJ i,ruJt \r.l,,Jt lll gEJ

a.P Jt !,..du!r & is r 6Jrr; ieL, ad 'e'/*rt, 15 a*t il21 arty +i *s Autoclave

qit_.,, d ,11J} irt 121 bu 12 arwt a,s3 i25 itztrz 4f .rb; Growth Room e.cv a""tfi

sl{J:Jl ./Li ,Jl9 6J.e}t #1,}t{ a4ira JthJ q-9.cJt eUI *;}t{ Jl.r,u-rlr g eUa.r)tlt j+tj lt
:UUJ| c.,t-,t"iJt .rj;iadl ili dl.r+r 6.tJ \F;JI 9;o:-rl .;-irr tlLrl, ;l.rrr-,!1d{rl-..Jt

qtal.t r.;a.ll jtJ:-t Ojrl-1

;SJt ;ts jlt -2

ijulti dtrlJl
tt * a*illr .ru*U aJtlt ar[r 011 rJ i]s Arq; Jt cs:t AZospirillum Ld ijtat 0L .E',
06 @ ppm) N0 .;*rlt ls,{r-ll .r.;c ii*t 6rtll rr.11 q, 6)l{j i'; ,-,bl ,>:1618,840/" LUIJ4, irdlll

cry*tt rre 6rt/-j U #t; ,ll.llo/o 6rt{jJl q-i c;61 (30ppm) N2 ayr.Jt t4Jr 16.640/0 toJlri,

F ttssAt ;y t:br1)t jstJt ol dl u, :*: (2 Jt;q> 4.5o/o rrras o;tfl 145ppmy N3 ..;,r1lr
?tf *E 30-15 r^ gtilJt g ..lra:rx G-y J.ail ,u 110y Kannaiyan .rar r*f , qr'lc<rjr -br.idjr

.<201 q:6Jl lLai ji4 u-q)-;i,t i,p r,Eirirll rs.f-Jr J*; 5t .16 J$ ;F)_p

.(cJU/cij") ait*t ar[t o)s 4 uet{t e\.ulAzospirillumspp. 
CUJ ;ls :2,)s+

(A) grilt -i1u, % orr{rr i+,i A1
c+

AO

C* rr 1N; .;t..rlJt d;jr*.

16.67 30.00 25"00 NO
6.66 4s.00 42.00 NI
ll. 54.00 48.00 N2
4.5 59.33 56.66 N3

8.84 47.08 42.92 !-y''
1P<0.05; .r>trtr-tJ L.S.D

1.617 A
2.275 N

45: N3/ 30: N2 / 15: Nl / 0: N0 \<Vttllr,lltr 
";:);,.l3r:rJr ogrl:N i3uur eu-.ls;[

40.48JlJis all+l 4S ,! b-l*arqi .ti,ar Jl .9rl llcfll grrs UUar o! Ua,,-f e,t.uJt c.r,r:l
33.33 ,t'us c;6 a*allt r:ruglJ iir+r irrlr 0.11 d ar!,;Jr :,.,i ur .;,aallr Jt our+r o/o 1.76j 12.55

t"rr( Ol ;e.ill y' sle irliltl crBBU ait+t 6)Ut 0.11 ar!;J r.rri Ur1 .oh 8.985 16,661

Plant growth promoting microorganism y.lJ ajr}r qr(Jr Lttt ,y t t Azospirillum
a)Ur !i crqrjtJt d dl-l Jt gr, u JI?EU *it:ysAj** crtjrr &lr.'l .rL r,]l.ri ir (PGPMs)

aru.r Jr Gsji Lrv..,r^ -irJir .,ntg &rf ,rnlj d*l$r a4hjr uy, c*{ J?rl:, ur(Jr oi,o or r.qi 14l ijr}r

dull{J iil.iiJt t'vlrs r(t ,cr.a:or arqj alt t')} u 1j}r u5} qo,*L-Jr ar\*ll aru-j; a,pLJt !}}r iJtt^r.,r

1;t a:u; *t Azospirillum gtil Ot .r+1 Lualle dr 114 , l3y iir}t a)Ul 6rq.11 .:'L.Jr f AJ
'Q3y %30-15 3r.f.rt!t

O1l7:lr .sF e arjr:rr a:u_3 J9 f,r cs:t Azospirillum C6;iulr O! <31 Jr.re gruj j..:.r

r};6 Og;;Jt Ls.* 4f Aru; slet Ol Jl C,r::Jl J,.ir rct .;r.iltl .,.,i .,le ard.Ut sulilJ 26.190A trll,r.ie

N2 a3:-Jt ,t'c a/o23,81 asq;tr i,'- r+trr %66.66 ir-r1l c1Oppm; N0 yiitt \s:r,,,a &,e



20ll 4:s l6tL* e)ev )&) i*;rJri,jrlrietrtet.:

drr1jr,lir' eul rs5* 6sq3 Jr r_f,- rj.o-; .145ppmy N3 rs3:.-lr r;r 6)r/-j a.-j #it:;t51130ppm;
*t ;tssPt q# d tJ:t ;l*rJ.i c.,r+ll d Ws-lt +; *j AZospirillum t.r(1 ,rr 5r 

Gi1o1r 
err+i

lr-)+ .ry trl{Jt t7s * 1 112, 16) .:53lt c.#r 4fr1 r]nrJr J*tr c.f,r ;*rp Jt *fs
t'uc,lt rLc.U ai,.rt a:.lt 4rJd arq.1$ulqj .1.trru are..h-Jl arLJt 6srr-j .-*r- a! .:ruyl to;rrlr; rurJJr

trlaj Bashun .13y a:eta;Baldani c.lJ! Jt ,ut tof OS:;JI eUFf ffo-ufr: )F*i irr iijrjrjr
.151
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f ; ,y,pil alrlr oia .f) r+-a Uj<Jr# cr crr.,Jr ir;ls /t or;lt c.,p ir' J-atl ,r*t J+, U
93rr a*ii *ljt ,!s *!t ri.l.;J;lr C/ rJ.-JAJr ,juJq9 oU:Jr # Cr L6irr.r:.t9 Alt d 6;rr,}r .ei J.at:rJt

.gildt;,+ii 4*t Iq a)!-j

.Er dJLi*Jt d !4:-ll Of:rJ! ArU-; Jr g;r[p1;yIr d/lJ, AiLirl irr 13y Jj.r*r grs c,r..a2i

i.-ati.llr d/LJlrlr d ,ar"Ir ct.Jlt Q u-s* arujjr i*; ,t61oh 3g.46112.5 164.29 iF-:{ a^ith

.o/o 32.26j 19.053 ll.76 t**.5

dlrl d,t",ltri d,e""ltcttj.*lt $Ji & ctejlrd,r!.r:*r1 Azospirillurm spp. Ctil.db :3Jj.r*
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FFECT Azospirillum spp. INOCULATE WITH LEVELS OF
NITROGEN ON DRY MATTER WEIGHT AND TOTAL

NITROGEN CONTENT FOR WHEAT PLANT

N. S. Mohammed M. e. Ali K. y. Shamkhi
ABSTRACT

This study was conducted to know the effect of Azospirillum inoculation
wjth four levels of nitrogen (0, 15, 30, 45) ppm as ammonir,rm nitrate for known
efficiency in dry matter weight and absorbed nitrogen for wheat prant. seedlings
or wheat plant were planted and growth in Hoagland sorution racking nitroge"i
that contains the essential concentration of elements. Experiment was cirried "out

under sterilized conditions and (cRD) completety Randomized Design which
consisted of 8 treatments in two sets. one of them was inocuraied with
Axospirillum, the other was left as uninoculated control with interaction four
levels N as showed above' Each treatment contains three reprications. After one
month propa-gBtion of the plants were harvestcd then dry weight and nitrogen
cont€nts of the plant were measured and recorded. The inocuration treatm"ent
showed significant increose in dry mutter weight and absorbed nitrogen of g.g4
and 26.19 percent, respectively. The results showed in addition l-wels of N
fertilization led to significant increase in dry matter weight and absorbed
nitrogen in (inoculated and non inocurated) wheat prant bui the high rever N
diminishing of stimulation of bacteria activity,

Ministry of Sci.and T€ch. , Baghdad , Iraq.
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