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l"-r Jl 'J -\l L rll ar" alJ-ll & ilr rFll y,lli!-\ r-.r
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. [7.E,4] iLl,- Js! 31,-s-

il|,iJl ,:.rr- ! !l i-rl. li i-! si-Ji.l o.-)\:ll a. Jlt, '!+l rjr
-:'l.irl ,rr 4-r- LsJ jJ'ill !,-.. rr:Jul 'ri *
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&t-!J _rl r:+l.,li .:,L!J {LLi J+ [4]]ii 'l'ri c.L!, ,rL
i.{- i:l' 6!, ,1" ,!-.ll LDti rr. ,:l-Lrl LU-x i;t :.
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r-:dl !+Ul er C---jlJ,,. tLUl L,:. O- & 50 l-i:,", jt
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,rr :r+ti:ll r.sr crl;.ll :li:ll {-!D Jl ..-Cl 6LJi- &n e:

L,r- r"Yl e-J %40i,<. j NaOH cl+L- LCrr.'r jl .i\l
Boric acid,,J. glL & 250 i- di.l dxpll ii l-,r-p:"lt
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rlJt.esll .J..ts -F.Jjl+ 0.01N LJrr , ,I),.<ll ,Ji-L-

o- oE"ul sL6 .:{, f)rl aJXl Jl J-liJl a, J+ri .-
illL-ll *. .:,-i.ll .]<]l .*. ,i,Lll ,l$i 

"i.J i isLJl
-:i,ll I

x= (v3-v4)*cr l4'2* 10001/,'v

r= : V3r . ryii& 3.t--rp i..i],Jl *r Or=. r+rll i+.S : X

.\r l o-lsll a+s : V4i.Cl eJ'lL diJl u:rul
asl----ll u-Lrjl +Ji :C:.J,lill ,L.]l i-lc ej.-lL
: ,;;l tl i. ;.r--,gr -Jain :1000 .d+E 2:, d+ll : l4.eJ'-lll

.LJijJl iiJJt .+, v
e--.:jn s-lsll ,". il !l iu., nJjll cFqil ijr'l"il J-..r iJl arl

-:!jYl c,YrLll,
Organic N + HrSOa + (NH")rSO. + H2O + CO2 +
other
(Nlla)rSOa + 2 NaOH-2NHrl +NarSO4+2 HrO
2 NHr + 4 H3BO3 - NIl4)rB4O? + 5HrO
OIfi{)rB4O7 + H:SO4 + 2 NaOH - Na2B4O? +
(N}L),SOA+ 2 H'O

IJJF c,1r.Jl gOJt aF. !iJ,j! t3t I .+-ill JriS -6
aDr Jl LrilL .',ir rl .rr+ll O-". riu! i,JiJl rr-"nl r$ al

-:qrllill uJitill !r.lc l:L.:cl ,-rllJ"ll ir3rJl l-t$l

6r--1r cr--,iJl , ,"i.. qLll i+l = irJ+r +Lj! : ,J ll i+-.ill

.[5] (p) ;+ 4+Jr .r, /100.(*)
l{l ilJs.tr +ti.u! d irlisjr cd,a{Jr $i +l{r-7

...\ -' . * cli 6Jjt--iill cJ4rll $Ji al - aj
LJ,.+ll 6r tf rl cr$ { fl A.helicoidea , N.muscorum

I ,Jr ll L.^i FJ [,ogal's solution dA rl\.rl L iEFi.ll
rr . ^-l tsJ i-:ii. ill i-!:Jl els:--\, l00X ''rj ,-. -r i-eLl.ll

Aj,JLll (..J*J 6jrt-ii,Jl d+-Fll LrrJl , :, .t\l or L- !
.[5]qra &r-/l
i,iil.j.elb C:tlilt

Ll}lll sl irr5".]l +rrljl o.J3,r3 -t

2014 ( 6) t9 ,iiAt pu d,'rst 4-

aF d- 2 ril - il .LJii Js lkj J! .r""rll &e u,1+ el

,l:!ll .-l' Optical Density ix,-.ill iilKll o,tnr L-ljjll
Spectro ) drJl Grl! ll ils t \rl .- q.ilj 436 qa. J,.]l

.[9 ](Sc Labomed.Inc. USA

i-!$ s! i-rjstl +ls.Lti lrsrl i-EsI e.l+ -2
j- J!-. i-l.Jl JjL'r-. ll JLJEilir_qsll al$r _-Lr .j
6!rl Jf.-1-1, , y-.-rJl ,Ji i+l.d ' -i : - iJl el-ij cDt-i

al,.rl -L {rr !-\l .ij': r'r3 ..15J1 :-j,- Wathman No.l

dl+ dpjrll i,J.r ,bdlr 1,r- E l+, J (i 60) 6J!,, a-J+ urall

.,,.L Ln iilitl irdl i-Eslt

en$$ .lr+$Jl{Jl oEtl o,.ti -3

rjSt 
",,11jtt 

s.-..r+Ul dp)l ueli !r,i.l i{Jii JS 1!1., r.-r

e"Yl qJ.5; ; il pH meter -11 jL{+ Jt ,:-lrJ i-DJF

.rs- dsl s,kjl ,j^-.r+\rll
i4!r.l! +t }ll crd!+lt 4eiJl yii -4

q51Y in.,;'L .l' rl.:sYtr slsll v-+q til rsJ'*ll .;arn €Fl
rls:-LJ Fol in reagent JL,i L:!.ilS Ji..n-LJ I I 0] -.lr..ll

$-dl J-J 1r-116 y!* ai-19 (BSA)_xJt cI- ir-r+ll

J-,$1 i-lJl d+lLll ijt;l ' -u .d}i q..ill yJ6l s-llill
750 lJ-. jJl cl+lr Jjc i+-!^-:.!l u.t6 i+Jl Jl dF. +l

.,,r-Et s,.,Jt (,lo lrl,icl i,J:!-rll :91 Jr&J J+ilj
6!Llt gJ3lt iJ,a-. JJSr-Ull JJJfS -5

f.iEJait-':. aJ.-.tr lt u}{lt ,.re+r n]lilt -,laiir.;L i*.-l
CF--.llJ -r+!&l! - :Cl :i-- Ll J:U. tJrj [5] cJJ i-
.ls:-l.r (GerhardtTz -r!-A) .rlitt cjtetrrs jL.+ Jt^.i-Lr

: irril JelLl! qi,:!Sll

ir+.lJnJt,i]l grr.rit jlrlrls j\a 0) '-r*.
.CuSOr.sHrOJ NaSO4 0. Ous.I :J!ir:ll .L11i

Methyl J Bromophenol green o. ursJl :4.1J1 Ll. -1

.&jEr)t l,s atl.Jl red

.s.r!l dlrll -1 Boric acid ," efJl :Boric acid Lj!- -2

.%40 ."s. 
J:i NaOH JF _3

.1.84 i-e- Cl :jBsll JJ )s!l HrSOa l-F-L -4
.Sodium thiosulphate -5
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A. platensis ,,.t-u 
1 3) f.l n*!

t'i:ll J+ sJ.sj- I ds.:l )+,+ L. taylorii ,, t-ul J_,rc i
,J 1+llll Jl ".lJFill .L..ttr Ji.-:L !,L!l dusr lrr (fjli.lu
Jji:J .rnJ e_;b.=!LLll liC (J_J..ll cir)Jl el .eut

dFlril H,6 U 6jrr :1 .\l il-JAlb :rSLJl :tlill Jl . , . 
\- Lll

cJli l;)j'llJ i-il rb cii* '.- r &lk- \.rl irJSJ aL-ill

iJ a-j ' Jlr tl ,1..7+!l ri !.r-<- ,.-. , . ,, '$u (7-a) .lJj
.(4)

L. tsylotii 't'r-L ( 4 ) flJ LJI
shll a: il O. limneticasru b.'..in ilr ,r.lo dr-Jl r:
Kl ..jL .r !ii- ,.sJi.-rJl lrn i..slnll ,.s.-

r,Ji Yr eFJ-):lt 
".s 

ful i-5..b i+j i:li r-. J3 ! c-!
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Determination amount and percentage of biologically atmospheric nitrogen
fixing by local blue green algae isolates

Yousef J.I. Al- Shahrii
Biolog) Departmenl . College Education, Mosul University, Matul , Iruq

Abstract
In present work, specific method was utilized for determining biologically atmospheric nitrogen fixing which
includes three steps: digestion, distillation and titration. Nitrogen fixing was determined in seven species of local
blue green algae isolates (in Mosul city), these species (Nos/oc muscorum, Anqbqena helicoideq, Arthrospira
platewis, Lyngbya lqylorii, Oscillatoria limnetica, Oscillatoria tenuies qnd Chroococcus limneticus). The best

incubation period which achieved a high amount ofnitrogen fixing is fifteen day and it was reached to (20.80,
19.01, 15.12, 12.48, 16.40, 16.60 and 8.01 mg/L) for understudy isolates, respectively. Also the highest
percentage of nitrogen fixing was achieved for understudy isolates which synomounosly increased with
increasing amount of nitrogen fixing, ( 1.48, 1.12, 1.22, 0.99, 1.28, 1.31 and 0.89%). Also, the results revealed
that the frequency of heterocysts of filamentous algae (Nostoc and Anabeano) was increased with increasing
incubation period and for fifteen day. Generally, the highest rate of daily growth and weights of biomass was
achieyed after fifteen day. lncreasing of final pH was also observed as compared with initial pH for all
understudy isolates and under affect all incubation period. This study revealed that the amount ofnitrogen fixing
for tested isolates affected directly with exogenous nitrogen source supply into the medium, so the amount of
nitrogen fixing was increased because the utilized method determined the total amount ofnitrogen in sample and
also the addition of nitrogen source into the medium stimulated the gowth and elevated the biomass, protein
content and percentage ofnitrogen. Furthermore, the final pH increased significantly from initial pH under this
condition. The results showed, a remarkable declined in heterocysts frequency when nitrogen source was added
to the medium. The effect of illumination regime on nitrogen fixation was also studied, the data revealed, that the
tested isolates showed variation in their response under this condition. Nostoc, Anabeana and, Arthrospira
showed maximum ability of nitrogen fixing when illuminated under (lE hour light :6 hour dark) while the
remaining algae revealed maximum nitrogen fixing values when illuminated under continuous photoperiod, also
the percentage of nitrogen fixing, the rate of daily glo\ th rate, biomass weights and protein content showed
same manner.
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