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NITROGEN FIXING CAPACITY OF SOME CYANOBACTERIAL
STRAINS FROM BANGLADESH
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Nitrogen fixing potential of44 isolated heterocystous cyanobacteria belonging to 8 taxa namely Nrstr6.s5p..
Anabaena variabilis, Aulosira" amigmatica, scytonema mirabile, calothrix spp., Hapatosiph.rr, ,pp.,
Fischerella spp. and Stigonenta spp. was estimated. These strains *"." r""ou"r"-d from 37 soil samples
collected from 26 districts of Bangladesh. Wide variations with a range from 0.328 mg N 50 ml.i (in
Stigorcmasp')to5'41 mg N50ml't (inNostoc comtnaze)wereobservedinthenitrogenfixing abilityof these
isolates in liquid culture.
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Introduction
In most of the fropical and sub-humid tropical
environment, cyanobacteria (blue-green

algae) play an important role in improving the
soil structureandfertility of the rice field soils
and also in regulating the activities of soil
microflorar. In addition to .environmental
conditions, nitrogen fixing capacity of the
cyanobacteria is one of the most important
factor for biological nitrogen fixation in rice
field ecosystem2'3. In Bangladesh, the impact
of algalization on the growth and yield of rice
in pot culturea'and fields8 have been canied
outto a limitedextent withoutprior testing of
their ability to fix nitrogen in the laboratory
and also the extent of their viability its soil
based inoculum. Mandal e, aLe made some
effort to assess the quantitative status of soil
algae particularly the heterocystous,
diazotropic cyanobacteriaand the iontribution
of soil fertility factors in their variations in a
wide range of rice soils, Report on the
distributional pattern of 93 cyanobacteria in
rice fields wasmadeby Begum e/al.r0In view
of above circumstances, an attemptwas made
to evaluate the nitrogen fixing potentiality of
isolated heterocystous strains. Moreover, an

attempt was also taken to correlate the nihogen
fixing capacity of the strains with some soil
properties.

Materials and Methods
Thirty seven surface soil samples (0-5 cm)
were collected from 26districts of Bangladesh.
Each was a composite sample of 5 sub-
samples. Nitrogen free Fogg's mediumr r wqs
used for isolation and consecutive
experiments. Cyanobacterial strains were
identified by standard textsrx' 3 following their
growth in the flasks andplates. Detennination
of pH, organic carbon14, available
phosphorus's, total and available nitrogen of
the soils and nitrogen fixation niade by the
cyanobacteriar6 was carried out by standard
analytical techniques (Table l-2). One rrl of
uniform suspension of 4 day old culture of
each cyanobacterial strains was separately
used to inoculate in 150 ml flasks containing
50 ml of sterilized Fogg's medium, in
triplicate. Thirty day. old cultures of
cyanobacteriawere used forthe detennination
of nitrogen fixing capacity.

Results and Discussion
Results of nitrogen fixation capacity of M
isolates of cyanobacteria collected from
different soils and measured in liquid culture
are presented in Table l. A wide variation in
the ability of nitrogen fixation was evident.
The highest amount of nitrogen was fixed by
No stoc c o mmune (5.41 mg 50 mtt 30 days) of
Jhenaidah andtharof rhe lowesr(0.31g mg 50
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Tablo l.:Nz-dixi*g cepacity (mg 50 rnf'I1.o1 15s, @
Serial no. District Soil samdes Isqlato no: - Algal etr$l , NitroEBa lixatioq
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Mirpu, Dhaka

Brahmanbaria sadar

Maizdee, Noakhali .

Saintimrriins, Coxsbazar

Halishahar, Chittagong
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Khagractrui sadar

aamrlir4ara, ltrenaiaan

Moheihkhali, Naail

P.alash, Narshindi i
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Pabna sadar
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Fulbrie. Mynrnsilgh
Zaflqog,sylhe!

Churaaaghar,Mqrloribazar 2l
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.....
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Table 2. Some properties of the soil sample examined.
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Available

Sl. No. District pH Org. rnatter%'Total N% N(mgll00g) P(pglg) C/trtratio

I
2
3

4
5

6
7

8

9
t0
ll
t2
l3
l4
l5

l6
t7
l8
l9

Mirprn, Dhaka
Brahmanbaria sadar
Maizdee, Noakhali
Saintmrrtins, Cor,sbazar

Farikchari, Chittagong
Raagamati sadar
Khagrachari sadar
Adharshapar'4 Jhenaidatr
Moheshkhali, Naail
Pdash, Narshindi .

Mongalthria, Kushtia.
Naogaon, Rajshahi
Pabna sadar

Mohade@n, Rangpur.
Bhuapuq Tangail
Mirjapur, Tangail
Fulbaria, Mymenshing,
Zaflong, Sylhet.
Churanaghat, Mqrlovibazar
Shariapur sadar
Ghosherhar, Shariatirr
Mailaripur
Rajbari sadar

Baliakandi, Rajbari
Paikl$ali, Pirojpr.
Jhalokathi sadar
Rajapur Jhalokati
Barisal sadar
Khalishprr sadar, Khulna
Alahipur, Rupslra" KhUlna
Maelgang, Bagerhat.

8.5 4.07
18.5 4.40
16.3 9.89
to.z z.Ut
21.4 6.44
8.6 7.33
17.5 3.67
l0.t 5.70
12.7 2.20
14.5 t4.44
ll.4 r 7"08
,20,6 9.07
iro lo.m
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14.6 9.88
6.5 8.37
E.9 1.52
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8.8 4.OO
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1,O.2 3.20
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6.67
7.22
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6.50
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0.99
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0.19
2.24
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2.34
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o.32
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0.65
1.36
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0.38
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0.l l
0.20
0.08
0.1I
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Tablc 3. Simple and multiple corelation co-efficients between N2 -fixing capacity and soil
properties.

Independent vadable Dependent variable Co-efficiqrt of correlation

pH
Organic matter
Total N
Available N.
Available P
All variables

N2-fixing capacity
t,

tt

0.3e84(80.01)
-0.2021ns
-0.s521(80.001)
-0.2611(P=0-1)
0.3s92 (80.02)
0.6101(P=0.01)
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Fig. I Nitrogen fixing capacity of different species ofNosfoc in 15 districts of Bangladesh''

Table showing used algal saniple io dittti"tt 
"""*ding 
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DistrictUsed

1.
t

3.

4.

5.
6.

7.
E.

9.

10.

11.

t2.
13.

14.
15.

N. cotrunune

N. linkia
N. unteum
N. liilkia
N. calcieola
N. knkia
N.sP.
N. camcum
N. verrucosum
N.sP'
N. paludosum
N. paludosum
lV.sp.
N. nascorum
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13.
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15.
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Sariatpur sadar
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Tinardiru, Rai gan g, S imj gan g

Saiatpur sadar
lhalokati sadar
Barisal sodar
Adarsaparq Jhenaibha '

C h u rana ghat, M o u lov i bazgr
Fatikchai and Mirpur, Dhaka
Rupslb. Khuha
Khagrachoi sadar
Khalis hpu r s afur, Khu lrui
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Fig.2, Nitrogen fixing capacity of different species ot.c*lothrixinl districts of Bangladeslr'
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1.
1

3.

4.

5.
6.
'1.

C, narchica
C. marchica
C. narihiciz
C. narchica '

C. marclica
C. crust&ea
C. wefiberensis

Rangamati sadar

Palash, Narshindi
Churauaghat, Moulovibazar
Rajbari sadar

Sirajgang
Fulbariq
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Table showing used algal sample in disricts according to the chart above'

1.
.,

3.

4.

5.

6.

7.

H. welwitschii
H. hibemicus
H. welwitschii
H. welwitschii
H. welwitschii
H. fontinalis
H. ldbemicus

Naogaon, Rajshahi
Bhuapur, Tangail
Ghoserhat, Shariatpur
Kakdanga, Fakirhat, Bagerhat
Paikkhali, Bhandaria, Pirojpur
Mohadebpur Rangpur
Baliakandi,
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Fig.4. Nitrogen tixing capacity of d.ifferent species of Flscfte rellaing districts of Bangladesh.

Tabl.: showing used algal sample in districts according to the charr above'
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llsed sample District

1

2.

3.

4.

5.

6.
7.

8.
9.

F. mus<:icola

F, muscicola
F.tP.
F. ambigua
F. ntuscicola
F. nwscicoln
F. muscicola
F.tp.
F. sp.

l.
2.
J.

4.

5:

6.
7.

8.

9.

Marzdee, Noakhali
Madaripur
Naogaon, Rajshahi
Brahmanbaria sadar

$angalbaria, Kushda
Rajapur, Jhalokati
Halishahar, chittagong
Feikchari, Chittagong
Hali.shahar, Chittagong
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rrl-t 30 days't) was estimated in Stigonema sp.
of Zaflong, Sylhet. The second (4.69 mg 50
mlJ in 30 days) and third highest (4.48 mg 50
ml-t 30 days'') amounts were recorded in
Nostoc lb*ia of Moheshkhola Norail and

Calothrix marchica of SainunartiDS, Cox's-
bazar respectively. More or less similar
variation was reported by Hashem et al.t1 in
nitrogen fixation capacity among eig[t species

of Nostoc isolated from different agro-
ecological zones of B angJadesh. The relatively
higher anount of qitrog g:t qxatiorr in the soils
might be due to the lower content of total
nitrogen (i.e. 0.05, 0.09 and 0.I 1% of the soil
respectively. Mandal el ale 4lso reported that
the quantity of nitrogen fixing blue-green

algae varied negatively with total nirogen
content of soil airO ttis might be one of the
causes of lorver ariount of niEogen fixation
in soils being rich in initial native nitrogen.

The maximum anount of nitrogen
(5.41 mg't 50 ml't) fixed by Nostoc conmune
(Fig.1) was found to be comparatively higher
tban the reported value (5.2 mgr 100 ml't 30
days-') for the same species collected from
rice field soils with higher pH of Western
Maharashtra, lndiatt and 3.15 mg 100 ml{
isolated from Anabaena circinalisre. The
amount of nitrogen fixation variedwithin the
same genus with r€spect to thehabitats (Figs. 1-

4). Nitrogen fixation by the isolates ofNosroc
ranged from 0 .77 to 5 .41 mg50' ml at 30 days
of incubation. These findings agreed
favourably well with the eadier reports of
Asaduzzman2o and Kolte and Goyal2t. The
amount of nitrogen fixation, 2.12m950 mtr
by N o stoc paludosum atMoulovibazar seems

to be close to the value (2;47 mg 50 mtt)
reported for the same species isolated from
Vidarbha region of Maharashtra2l.

In case of Calorhrix isolates, the

highestamountof nitrogen fixation (4.48 mg
50 mtt) was observed in C. marchica of.

Cox's-bazar and that of the lowest amount
(1.75 mg 50 ml-t) was in C. wembaerensis of
Fulbaria, Myrrenshing (Fig. 2). Kotte and
Goyal2t alsoreportedmore or less same resuhs
stating that nitrogen fixation capacity of
cyanobacteria may vafy widely with genera

and with the species of the same genus. In
their study as well the highest amotmt of
nitrogen _fixation was recorded in Calothrix
marchicaand that of lowest was observetl in
C. wembaerensrt among the seven species of
the genus. The amount of nitrogen fixed (4.48

mg 50 ml-t) by C. marchica was also
compamtively higher ttrin that recorded for
Gloeotrichia echinulata (2.98 mg 100 mtr)
from paddy fields adjacen't to the University
of Kashmirte.

It is evident from the Fig.3 that
irmong the four isolabsof Hapalosiphon, H.
welwitschii collected from Naogaon showed
the highest amount of nitrogen tixing crapacity
(3.31 mg 50 mtt) and the rest rhree species
showed a range from 0.88 to 1.48 mg 50
mt I. Il. hib e r ni c u s c.ollected from two habitats
showed a wide variation in their nitrogen
fixation capacity amounting to 0.47 mg 50
ml-t from Baliakandi, Rajbari and 1,58 mg 50
ml-r from Bhuapur of Tangail.

, Similarly Fischerella muscicola
collected from 6 different districts also varierl
widely among themselves in ,the nirirgen
fixation capacity (Fig;4). Maximum amount
(2.92m9 50 ml't) was obtained in the straiirs
isolatedfromMaizdee of Ncrakhali where the
soil was lnor in total nitrogen (0.SlZn) anrt
relatively rich in available phosphorus (16.3
pg gm'r). The second highest amount of
nitrogen fixation (2.54 mg 50 mtt) was
estimated in Fischerella muscicolq i.solated



fromMadaripur where total nitrogen content

was0.15% andavailable phosphorus was 8.5

pg-t soil. Among Fischerella muscicola, the

minimal amount of nitrogen fixation (1. 38 pg

50ml-t) was measuretl in strain isolated from

Halishahar, Chittagong containing 0.1 I % and

21.41t9 g-r of total nitrogen and available

phosphorus respectively.
Relationship between Nr-fixing

capacity and soil propertieshasbeen assessed

(Table 3). Simple correlation suggests that

\ -fixing capacity of the cyanobacterial

strains significantly increased with the

decrease in acidity and increase in available

phosphorus contentof the soil. These findings

are in good agreement with tle observations

of other investigators22 who proposed that

optimum growth of N, fixing blue-green

algae is stimulated by higher pH and grow
preferentially better in neutral to alkaline
environments23. Srinivasan2a also found that

activity of \ -fixing blue-green algae was

stimulated by the abundance of available
phosphorus in rice soil. Contents on total
and available N in the soils revealed a

significantnegative impact with N, - fixing
capacity of the sEains. This possibly suggests

the tact that the activity of N, -fixing
cyanobacteria is more effective in soil
deficient in nitrogen. Rinaudo et a1.25 rcgnrted

that added nitrogen affects the capacity of N,
-fixing blue-green algae in paddy soils.

Content of organic matter showed no

significant impact on nitrogen fixation
capacity by cyanobacterial strain.
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