
,y tJ:.* 
"&._f s:r t"j( dcr--ieJ g*ir-lr gyt &.| pt.ui:rt

t)tll gctJ,i&'l,

a-xhltr +,r.t .Sll rrrUlt c-.ri-, .dly'l ir' iilr dlu cr a.-04 iJt,- ap ,E'Pll df
Azotobacler gy't ;r c;6 ely gri i,! *a:r u,l"i-Ir JtjPt or.A r{"r+.ir dl iirrl
ey't cr tc" n-r .iJr. Jet-llylt) 7900 Jl elrr ,gJIr jl, 6 ,:bt $) chroococcum
c/'jf! c.,,r^.!l ,.il, .ltt-lJy jt 7450 cll e,rlt q]jtt jri z*"1 \).?, Azotobacter vinelandii
.:rl'J ql L.!$ i-tJd ,*nl .ri Jl Le olpr c..;a+t .ar./Ur gJ<ilr g.,,; -r k "rrL. ed i,-$t fJ.kll
,9 i;,,- itr6 Azotobacter vinelandii il;,)t ctfrl tl <g4rl .:,,su aD$ Js .EFr ,LerJt 6JJJI

p o/o1,14,7 
dl ;rtriJ! cr Ll cOU &r erJJ C.rirtr LJ.+t d !9rr! :f ,j ,rrtrjt d c,rrrlr

.UUt tJLliJq iiJrAl

ir,t ilr
i;lr rlrf 4,. g3 Azotobacteraceae ,Jlto ,r-p u,,rr+lr ,6si U Azotobacler o4rt bl
Jlrulr J &rlrl d *5 *l+l .ier eB ui! !;#r o.i,r 4f nt g,^"Jrdr i.r{r c,rqJr g f{rrJr p
!-/r Urorr rrDLialrl l"^lJ iyt itty eJ r,il **r rii gj*r 6r1r*Jr c.o$ d kJ.l rll ,Jlr)rii iJ.klt
t-r"r-r( pt.r*-"r irl d.hiltl rt.&Jt f_rJJl JJ'A,,* qfifr ./)r+:Jl c"irf ;d .;cta.lJ c.,uq;lr :r1r&

{auJ r';1rr { arq 1.}1 a;rf; ,Ol\ 0h71.7 
dl J-Ur g aJ!-j all g;)i {rJr. st S A. chroococcurn.

:o9.a*j;,.ult c.'i, i,Le ,y Jt$r.,p Nitrogenase ;+-*17-v!t (tt ot .O) *GJl JJ..J ,, C

6.t9,.$l ilnr*r 6/tlih cja c,o:r 51 1121 C2H4 rtjJlt jD J\ C2H2 !d;,-Jt jt, Jtjrl l*U
tr;#t o.ia 

Lt il ()4*, Jy c"^,lr iJ*"!, {iJ .;"ei,irt! r#ijtJ iluJr rffo -!J Fr)l tj.. Ul.l ,&J
[it!r J,rJ4J dJ!r! !,rrijJ jb]i, LrJJr oia rJ o$"*,"rr Jtpt ai,-* c...Jri:..r il iJry'r ..JJrlt .J.
,.-i.r!ir ,?ct 4i d qrJ+r qr.r.1lrJl c.rfr d r&,ul .;,-.p ro5 .);..yatJt fll 6rrll 41*

.sr*U fpr LJ-+t ,J ct"jrrrJl

C,aJtgtrbl stlt

Jlr
l$t4t itri',f!!r, ir :itr. dl,d '*r.i llr- C V 0-20 W Sll,a d,..{ i, eti,e crlr{
rrL.:Jr Jr.i*f (], \)t+lr l"$, ..r i ,"rlr ur lLJ t*y1 zliJr r11.,; i+.f d gi,tJ €4J dty'l
i,, !rll,90 dl Jat r,).t etrit Jt A. ll,} l0 ilt .* 4 crl^J Jr ipil i.h-rr 6Jrll &Jr,Jr ,tj+!t,

20ll 4ts 16$* qstv rJr) irr,.Jr trtrlr :rtr,r il+

!l.r utf q_f

gtrJl.;,lr LW g+lr{.rJl ,,Ie IJLJ-, rt31
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11,r)Jl .,Jr.J lPujr \r"!,r ljlr iLiJ

d,L rU' rrlr g ilr dUJ'o*e 
-u-Ft !ni\, gL, ,Jigr iP i.rf g./1 J+) *lf O:lt !, fidl tUl

'18; gt:lt g4;i"11 *
Sucrose- Mineral Salts 1r*i. 1)"i -;1fJt g![t Ja-.,]t Jl "iJ4 J.' d/ ,].1" Ui
i.ilr -LJJJ! a/ crrrrU, 9 ir1 1r+zr ,*ruf i Lllt 7.2 4iAt U* bF a+.*t (l) (SMS)

..4t1 J<J crrtl'.. u),-1l-ei.Jr.,J! 15 J4i"rJ I 121 a*Jr (;J aJrrll{

Azotobacter \$ gt "*Jt g.1l'i i pql 2-3 iJ I 28 tz; c3 1!:r'!r r4ui c..r.>

*Jrrr d,ir^, g>{,.i -.1.1f-Jr ct,iitl }-r! Ot o*l or;o-.ir:3lr 91u'!r d drt ,.;r ,l-:} irJ,<r ilityr

iW.lrr#t cspt ,qt.o1i+&Jl1 Jrl J teri:-,l 1SMSA; Sucrose-Mineral Salts Agar

.iJl;,ill

aJt 'y"st (}ljt+rll

vJ rjrl .JjuJr (71 !-1.J" r*l'.r,Iy'+l J'La 1k;rj Litmus Milk g-1 d r.Jli!".t.rJ*-l
J*,!t ,* r.Jr trlr'r f .ptll 4-1 )r,,. &t ebjl ab,,j 15y !,el Gimmestl{ cf.fu r-'.:

,J, c.ls<Jt otrr c,ii c,.r 114,161 .-. ohl NaCt j5y o J.JJ!) 
0/00,1 JJ+,tl ,pUt

fql 4-1 6Jf J* %0.1 * ,:* silt !.L4lr SMSA \rrrlr !-rr, JLJr SMS \rtJilr !-rr
iUr .-far !-JJr r,l, .:1J.*-lr tXlr #Ul !-r1 ,.i 6J<,Jr ou* b),- 128'ost' e9 ,>A

.:r)r,JI, J,Jd.t ,pF 114y Jr,fr jj*r br.J, J^Jl Jkrr rr; r.f .y;Jr |JlJ' u-;(;t irS 
"tr

.Azotobacter vinelandii t-flr g, "4

fil7t] 2f"-v 20O"5 f.gr./r:r"alr f 
Ja;-,Fstreptomycir g1tr rtac.lJ e)lt 'ntyb 1$t-2

.L"r.,Jr ilr.,rr,,+rr .pd, ,!ll? tfi-u (20 ,15 ,10 ,5y 4dt ;f,ty't *, j,tl ,d-l JW
iL-,r,iJJtill ,tt ;Jr. LtJJit )r,.bll \rle qJUr ,-rutrlr s.r.il .el, f0 sJkJl f",, ,.|..eJ C.i'll JtJl
48 id, f 35 4* sail r;,iu 500 Fy JP irle 0.85 iiP iiu(J 4,g<Jr crtyJt pr;Ilel

.,.9"& f U..' -E rq i ,,rL
IMIC; i1s!r &*lr ,tr.Jr t4 f 4 Xh l gi,r rr,rr ,!&11 eirsi ,yi grl e"lulr i',

. (13) aru 12.A t ? 35,2 y ;,;oA 1 SMSA et'..Jt (ll.,.ilr &-,JJr rP *-s ;u 1 * i> 1-2

Oilr'-lt JlPl lt+rl
4,L, t' 0.5 Ot P1dt jt J4uyjrJt "* g us 1a$t i/,,J\- tJ, arr $-rJ fJa:..r

s,.i, ,a.urrl! f t qll& 7 a,.* qv) ULi ,j !-rt tJ, .(KOH qsly 0.2 & 100qi .1ri,

au(r .-il&l ;Jr,ag eU51 tJl SJ etlfi arj,r., Ej<.Jr glrq lln{! }-Jll g* i,,-Jt}t grliJr

a,.L!-Jr e. iru 48 rJJ I 30 e*1* ;r.i[l Uuill * . jejv 500 tnje JrU u& 0,85 +f
.4Ul

puilr !i, c"ri' i Jit',r e& *b rsf\;+.Lilt c,tru-Jl .Jr.."-,l gr,<J, 1,dJt;li'r, J.l

drr. a lnJrt .gnrr- a.rl p 30 arrt 'c |.t, e* i ,a;rrJl ,plr e, O, Vol0 J.rrfr 4L-ttl ila

dgrr irti,0Jtli ;^lr)l rrI ,Gas Chromatography j\a il1"Uq c.5 200 f 1+ ur"$lt q$tt
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20ll 4* l6'tS* luev r&) {i,{1 Ur/r&lrjr *
g autl $ d .Lr!,t jlr,t U ,y 0.2 ;rA dJi2 Azotobactet u-$<.t .,fe L.Jrll CiLdJt d AJE."!I

.(121 $ .ntr-ltygul, 
e,r,,Jr !d,rlr q..( c,,--r ilujr

gill-h-,J
,Jlti !,1.5 .p3urj",alr ,rr-r-1rti f, 0.5 .ajotr .-y> F, 0.5 ,ir.f.{ / I g,r Ja-,jr U.a g&

.11617.0 Jl !-/, d.ar*ft drJr ,J.r.rr ii. ,1, rlt. 100

ue-e\t lctl
,.Ur eiil, dJ^J !r.r, dJ')t a,-J<Jt €rljrjt llJ,i:.,1{ L"J<-JI rLriJt lJ.ijt ,oti 4t * izqh a.fl c:-*..o i2,!r. iiflr ;V\ q jrt osl:aUr c.#r d .rlj^lurUf lkr1 ;rlJjjt # q
't"&,12) s-Jo 4yi"S pil,J" Crl- ,*l l|ftJrL.rt f ,,.rr.1r(, tql:.,,,d1 rru &.L{t CtJlt
200 6lt1 fur3rlr cJr, J* ,,!r qar-grrJr rrrl rJ Jr.. pl2l r+1r c...j, sur., 3 ld arry'rt

't"- ir* qc r-r,rl & *:11 Yo7\Jr.iq i"a, Rex r.ir".e rrfJr apr rri,fft'"*
JrtJr e"5 ,-f il ,ylt !,-} tJr 6i, dirrJt ir-.l<Jt dr)rt drrl ,rjl{ ,}.} J, o\r1 o*,j rtjlt 19 \:J !i+rl .u.rJr -!jit i+l) 15 !d voll i2f,-lt J/-q.rr*Jr or+ u*1 qo{q

.q.!sJr{ $}Ur }, iJ.bliJ !l'.rit r.r, puJr dlt Jt bf rlBjt
63ra elltr c"nirJ . !€*.rl JS.uJ+'*f gry.., p) Arurl an-r.! a.p!r d ilrhfl Jr.Ut sry
J( our; iJrJ dl d,uLrJr ,,rr ,i.r-20 6ll \r"r+jjr *, j*-r, r(r. J<J ,lJ, (100) iJirl ;a.Jt

,o*l
i:sylt ,yai

'13; Micro -Kjeldahl Jult ri.,jq q rbtt L*t { er(Jr,ar.lr,tr :_r .ib f
t-*r(tt tr.rrr

J.rjlr Cl ilrldr !5lr 1i r4 u.allr ,f .p.r*\ r!3r iil:tr d a.,J+J,tr !;(Jr *,r._. p*1fl04 dl l0.ir. fJr,-itr r.allt Jj*r, , ird J.erll*Frr rb*r j#r i,, J,t, ft, jrq_l
i!, lUt &Jf rrl gtJr r:.1r3., SMSA .1lr Azofobacter l,_,!1(, J"rJ frJ. t-t, d,S bl ,rl,

cfrr { ri.eltt ir/r ijr17 riL! Fi{r ..tilr ,ul. .yj*r c.L} rj*,, r&.ltf2l,::l f.'Xr_,lS i)a-,rla aq (-r/ i.l gr.rr ur3l1.-.rr J.1ljr ir. Lt, t1,rt qsv ,br4 r,o. &rl il/.H r/lrtJr l+JlJrr 
et.i.r Jy'}r u rpi\ ilu.irfi rru l-l-r al u-,tr,r,'tli: uru.lt ld-*lu. L)irerrJr J,l}r bir,*a,,,_rr.*-rr JrB! c-,.*r a,J*rlt rr+r d.,Jrf_3

u#( , ii-'J"' d.,,Fr ':rri c,i.. 
d*iul, e'lrJl

r41{JJ!1,.u ,tu c a*t-";'i ,,tr ;i;;J'#f;r"; ;:;*r*
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4flJjJt &J'bJJ d,rtJl \r.l'Jt ,rjlt etlr

,y rrr4Jr oi.a .tri i1 qrdlr U Lit ti-l iJl,}l c'rra.;r i"J:>[f Ji i+;U 63eJr ay'r ir!;l r'[ ry''

.<O> llJ,L, Jilrj il'r:dr .rbl'll d Jl'l.;rll ir-'r1ddJ#r t'!'t'l

d)ti.e j2rlbli1.",J,eJrj #LJl SMS guuIr rf)Jl &-Jll (Jl, fo.u4 'dy aP 6bldf

ori.ejr y Jt<,i!r r.r* ipta 015!114 ,41 .Azotohacter SPP' a13{ ori'eJ zhl(!U.4ilDtt *st

'(01 Azotobacter u'*'r 6,rlt

fi e crti,alt ai{&l c.lt;rl t up *t-,*( .,plr 4pr.l;11 el1!:r'Jl glt'i (2) Jlq l&

*sls'/olfS1,1*JJr+rl;n%tFSdr't'';flr'l1c''ti'ejrob.'/lAzotobacter
,,H\),3,Jpry'tJ 6;J 'rra'.alr 

ci'r ot'u i'r .* 5l rll &-: d *lr'9 JrJ o 0'1 iSls '?$Pt

.(14) uDq}r $J +r'rtir '"JJ'r 'h"'l tl JtlJ aual Ur'(Jr 'y L;/it 
rj'r g,r*[

ll i/'t !l 'J,

L}| Ui*)tjA. vinelandii L}| Uc,.!y c." i,,erE, tJir,J;, fb L# e 6rr:rlr 
o.,a|ii

rrriid,.6J'.rt./l,,-ji#lcJa0!JIt16>SkermanjThomsonlr'ri'rJ;A'chroococcatn

rJe.J-#%0.lfs'!gt9-8urgie*t.r.,'dtc'rtj'!'{%lfl'lrela:-rd'qt"*
a+iDr dr\rlr ,nr+ af 0, rr.u rasGi ,plr n-z-cr*olr lj'tillj gpr 'lrrlr c'{r Jt e'lJi ry1

.i,rr.l(ll )J'e'S ita.,ir 6r1u'r d t#Jir*J.!

ri gifJr aflttclt d/ e*"n'*'SPP'U;.4 Jf g
83y'r qy(Jb.tr

aplPJ-
6* I q 

')u
rrrra / rt.;& l.f Ji:

4Jt,Y
Gelatin

hydrolYsis

Litmus
milk

lyJt fr
Phenol %t 4 t^Atd J"rJt

Jl !-.1
Na %t 4.r":tt

benzoate

%14 tst
NaCl

+ + I
+ +

+ + )
+ +

+ + 3
+ +

+ -l+ 4

+ 5
+ -l+

+ + 6
+ + -l+

+ 7
+

+

+
+ + 8

+ +

+ + 9
+ +

+
+ l0

+
+ +

+
11

+
+ -, o**X-l+> "r,tr I <+l
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20ll 4us 16lJ+ 6cv rJr) 4irJt rjirll t tJj1r It+

It J-&u 20 btt'qv| Streptomycin fJ"Ir ,r.dr ;y atut ft; dl ,r)/r uerl or

ijrr gJ{gfj tt? t&u 5 tA'/,tti, r$* c,tlr irr c'!r (13) eral Sindhu rr (3J.rq)

f \*tler p.r,l (4) Xj,Jr cJi! $s,qt*t rualr rrA 120,15.101 ,rb!r ;5rr,tr d a!-r..*.,r_. ll
.r'Jr!l cJ'rrl €,,1,i,

,alJ.1 Streptomycin 61tr r,r"U G il.lj*!r Azotobactu. 'rr4 c.,!f ;elri.. 1l++r :3 J./+

4lir.,)! JlPl

tfttrti Jyr .:J, dJlj gjtt ArJ*Ut c.;r.rb a"j(Jr dr.rjrilt d+lrr, (31 ,.Jr,q U ea,,- t S
Nitrogenase Fri Jle. elJi1 U:,.ti*,Jt Jr;+r rtrtf ioL.Jr cj.o oJ.rJ odJt Jl i*I...")t Jlpl .&
&,"5,J trlrl dt1 ,J;'1, (U .10 ,9y g){dr c,,)rt ,j1,il.ri1 r!"/t eql",Jr rtjf rra$r ;,,. g,u,r

'e'It ddJll

puml L.Jirl ,tdl .;5J aprr l,"t
nmole/h.ml e,urr

d,
!rl20 l5 10 5

+ + + .t
5r 00 A. chroococcum t

+ + + 4400 A. vhelandll ,'

+ + + + 5050 A, chroococcum I

t 4900 BACTERAL STMIN 4
t + .t + 3250 A. vinelandli
+ + + + 4100 A. vlnelandil 6
+ + + + 3800 A, vlnelqndil 1
+ t + + 4100 A, chroococcum 8

+ + + 7900 A, chtoococcum 9
+ + + + 7250 A. vinelandil l0

+ 7450 A. viaelandli l1
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20ll 4slc l6;Ja 6ov s.9; I,rr.Jr LilJrJt lrtr1t t,1..4

g(Jr^rr.r^r
ir.lr d !, Stj.l,",JE. 106 i,, ;14 ) 14iJ1J2; Azotobacter UFJ ,r.!<Jr :.r,,tr ot .qj *J
,J, r..n.{r: 9 il.;rlr ei...-lr r-JJ (irlrJt ,J, Lr" 30 )rr_. ,L.4. iJ_J<-Jl 5JJ_J1 JJ.i4 &,}l
o;€ t \l ?tj.l t), 107 x1.12 dl Sjsrlr ^)&ll J-rJ !! s.trjr q ,p A. chroococcum ri1
/i.b 107x1.5 gj(Jr :.rJr ir'l il l€,rild u,u relit drt5l. vinelandiiuil ste iro,-ft, ll ,Jrt
1tljrlq U,al, r4(Jr c.i,o Ji-rr I l".r .101 3,:.!y'Jfi"rr tr06x 2,7 a!! rJ,Jr driir q &! ?ti

.6) r! *t 47.14rJr a;r1 i,:*h af [C<,J a"*hr,!! i,lr.lr lir<Jt ol J{} r. UrJ _)1j.+r ;prr

Azotobacter h<J! ilrb,Lt ,teJl aJ.ijl c,lrl+J qrJ.e,t LJ+r d Wrlr i**r {f"6Jr r.rrlr :{rl.p,

yL.ell
-L(lt Jt: .(irl.nlt) t-r+r &JJr rr,rf .119881 .r+re .1j- ,g1.rJr Cur agrt vrtJ (rrJjtJt -1

.dlrl.L.eJl i..l?
2- Aiyer, R.S.; G.S. Venkataraman and W.V.B. Sundra Rao (1964). Effect

of Azotobacter inoculation on vitamiu C content of toriato. 3.,;;;
culture, 30:556-557.

3- Bremner, J.M, and C.S. Mulvaney (19g2). Nitrogen-total. p. 595_624. In:
tt-:-,!lg" (ed), merhods. of 

-siil 
analysis -Agron. No. l, pu"t-ii

chemicat and microbiological propertiei, 2nd id., Am. Soc.'Agron,
Madison, Wisc, U.S.A.

4- Fang, J.; J. Moreno and G.R Vela (19g7). Growth of Azotobacter
vinelandii on Soil Nutrient. Appl. Environ.'Microbiol. SS: lAi_a-ga. 

---'
5- Gimmestad M.; M. Steigedal; fitrtesvlg; S. Moreno; BE. Christensen;

G. Espfn; S. Valla (2006), Identification and characterization of an
Azotobacter vinelandii type I secretion,system responsible for export
9l^.1h_t _{gn:type mannuronan C-S-ipimerases. J.Bacteriol.
188(15):5551-60.

6- Harunor Rashid KHAIrt, Md. MOHIUDDIN and M. RAHMAN (2008).
Enumeration, Isolation and Identification of Xii.os"n_tfirE';
Bacterial Strains at Seedling Stage in Rhizosphere 

"f 
lii;;'G;*;l;

Non-Calcareous Grey Ftood plaii Soil of Bairghaesh i;urn"f-of tlu
_ _ Faculty of EnvironmCntal sci. and Tech.. t3(1)i97_101.7- Jensen, H.L, (1965). Nonsymbiotic Niirogen F,ixation. In: W.V.t arthotomew and FJ. Clark (eds.) Soil Nitrogen American Society of

Agronomy Inc., Madison, Wis;. p.436_4g0.

lllarl JlJi.
(%)

mg/1009 \rKJr q,Jrr l+r pr,}/I07x 41l(,lr u.tr

\J , a-rlJ:Jl r,y'r dr
0.0 1.22 l*,Jr
14. .4 0.5 A. chriiiiiii,

0.1 A, vlnelqndll
36 A. chtoococcum

lf'frlorr a.FD 1r^t43.4
0. 7 A. r'

A, vineldhdll
13.4 ,15 A. vi eland,
-22
57.3

1. ti A, chtoococcum
4 .05 0,2' A.v

114.7 .62 1.50 A,U
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USING ACETYLEI\IE REDUCTION FOR IDENTIFICATION
OB Azotobacter SPP.ISOLATED FROM IRAQI SOIL AND

USED AS BIOFERTILIZER

M.S.Y. Alattabi W.S.A. Alobidy

ABSTRACT
Eleven bacterial isolates were collected from different habitats of Iraq.

The isolates were diagnosed by biochemical, morphological and acetylene
reduction technique. The results indicated that four isolates were--l zotobacter
chroococcum type and have had produced ethylene gas reached to 7900
nomuUhours. However, six isolates *e Azotobacler vinelandii alo'il produced 7450
nomuVhours ethylene gas, Since, the eleventh sample is not belonging to
Azotobact group, it was discarded from the experiment. To study the effeci of
the ten isolates on the plant, sorghum-sugary (Sorghum vulgaris) plant planted
on pots were subjected to two bacterial species under study. It was found after 30
days from cultivation t\at Azotobacter vinelandii increased the total protein in
the shoots to ll4,7"h compared with negative control.
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