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Abstract— Different environmental factors influenced the growth, heterocyst frequency and Nitrogen fixation of cyanobacteria, among this
water is a one of the important factor for determining the cyanobacterial distribution. Different cyanobacteria strains have different efficiency
to adapt to the quality of water. Therefore, the present study was carried out to isolate cyanobacterial strains from the selected ground
water samples with high TDS and to estimate chlorophyll a, ammonia excretion and nitrogen content of selective cyanobacteria. According
to this study the chlorophyll a content was measured as high as in pudur water sample when compared to other samples and least was
noted in Ponnagaram sample. The Phycobilin content- Phycocyanin and Phycoerythrin was greater in Thiruppalai sample compared to that
of other samples. The ammonia excreted content and the nitrogen content in the Cyanobacteria culture filtrate showed the maximum
content in Ponnagaram and Anna Nagar water sample. Thus the study indicated that these water samples with high TDS promoted the
cyanobacteria which can be cultured massively and applied as a bio fertilizer in agriculture practices.

Index Terms— Cyanobacteria, TDS, BG11 medium, Cyanobacterial pigments, Phycobilins, Ammonia excretion and Nitrogen
fixation.

——————————  ——————————

1 INTRODUCTION
The Cyanobacteria (blue green alga) capable of nitrogen
fixation and assimilation of carbon thereby enhancing the
productivity in varying environments of tropical conditions
such as those in India provided favourable environment for
the luxuriant growth of these organisms in the natural
ecosystems such as different types of soil, freshwater
bodies, oceans, saline backwaters, estuaries, and also hyper
saline saltpans [1], [2], [3], [4]. The capacity of several
cyanobacteria to fix the atmospheric nitrogen is a
significant biological process of economic importance [5].
These prokaryotic organisms are capable of fixing
nitrogen. They played an important role in maintenance
and build-up of soil fertility [6], consequently increasing
rice growth and act as a natural bio fertilizer [7].
The cyanobacterial biodiversity from different
freshwater ponds of Karimnagar, Telangana state (India)
was studied in 3 different freshwater ponds in and around
Karimnagar during summer diversity compared with
physiochemical parameters. In Pond 1 (Kothapalli), where a
massive bloom of Microcystis aeruginosa was recorded,
which had a significant effect in reducing the other
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cyanobacterial population. As many as five species which
were common in all the ponds surveyed except in Pond 1
namely Aphanothecemicroscopica, Synechocystisaquatilis,
Merismopediaglauca,
Oscillatorialimnetica
and
O.
subbrevis [8].
Western Ghats is one of the biodiversity hotspots of India.
Cyanobacterial diversity in Western Ghats [9] determined
with Six hundred and twenty seven soil samples were
collected from different locations in the regions of
Ahmednagar, Pune and Satara district of Maharashtra,
revealed that 94 cyanobacterial sps belonged to 38 genera,
14 families and 5 orders. The study revealed that
Westiellopsisprolifica Janet was abundant (47.21%)
followed by Nostoccalcicola brebsson ex Born. et al.,
(44.82%).
The
frequency
distribution
of
Myxosarcinaspectabilis geitler was less and Nostoc
(Nostocaceae),
Chroococcus
Chroococcaceae)
and
Anabaena (Nostocaceae) were the most densely populated
genera on that region. The information obtained by them
useful in exploitation of cyanobacteria for biotechnological,
pharmaceutical and other applications.
Here an attempt was made with the following objectives:
● Isolation of cyanobacteria from the selected water
samples with high TDS by using BG11 medium.
● Estimation of chlorophyll, ammonia excretion and
nitrogen content of sel.ective cyanobacteria.

2 MATERIALS AND METHODS
2.1 Sampling
Ground water samples were collected from various areas of
Madurai district. Global Positioning System (GPS) was
used to exactly mark the locations of the sampling points.
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(Table: 1). Average TDS from three monsoon periods for
the five sampling sites were calculated and tabulated. TDS
was determined from the residue left after evaporation of
the filtered sample. The water samples collected were
stored at room temperature and were used as samples for
further research.

2.3 Identifying and Sub culturing
The cyanobacterial growth was observed and identified
under Labomed vision 2000 smartscope B6. The identified
organisms were sub-cultured in BG11medium and
maintained for further analysis. (Plate: 2-3)

Table: 1 Ground water samples with high TDS from
various areas of Madurai district

Plate 2: Sub culturing of selected Cyanobacteria from the
water samples in BG 11 Medium

Samples

Sampling

No.

sites

S1

Anna Nagar

S8

Thirunagar

S11

Ponnagaram

S13

Pudur

S18

Thiruppalai

Latitude
(N)
9.91954
9.88096
9.93046
9.94715
9.9754

Longitude
(E)
78.15568
78.05691
78.1114
78.14998
78.13604

TDS

1489
2389
2363
2657

Plate3: Sub culturing of selected Cyanobacteria from the
water samples in BG0 Medium without nitrate

1426

2.2 Culture techniques
The BG11with nitrate and without nitrate medium were
prepared and autoclaved at 121 O C, 15 lb pressure for 20
minutes. After cooling, the water samples were inoculated
in the BG 11 medium for enrichment. The inoculated flasks
were maintained at a temperature of 25 O C and 12 hours
light and 12 hours darkness (light intensity 3000 lux).
(Plate:1)
Plate1: Isolation of Cyanobacteria from the ground water
samples

2.4 Measurement of Growth
Growth was determined by measuring the chlorophyll-a
content of cultures from exponential phase.
Determination of chlorophyll a pigment
Chlorophyll-a was determined by Mackinney’s method
(1941)[10]. Cells were centrifuged at 5000 rpm for 10
minutes. The pellet was left in 80% acetone for overnight
cold extraction of the pigment and centrifuged the next
day. The optical density of the supernatant was read in a
spectrocol model C.L.23 at 663 nm. The chlorophyll-a
content was determined by using the formula,
Chlorophyll-a Content=

The Chlorophyll-a content is expressed as µg/ml.

2.5 Estimation of Phycobilin pigments:
Phycobilin pigment components viz. (PC) Phycocyanin and
Phycoerythrin (PE), were estimated according to the
method of Bennet and Bogorad (1973)[11], Algal pellet after
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extraction in 80% acetone to remove Chlorophyll-a was in
50mM phosphate buffer (pH 7.5). After repeated freezing
and thawing, cells were disrupted. The homogenised
suspension was centrifuged and the optical density of the
supernatant was measured at 562,615 and 652nm in UVVisible Spectrophotometer-119 with phosphate buffer as
the blank. Phycocyanin (PC) and Phycoerythrin (PE)
contents were determined by using the formula:
Phycocyanin (PC) Content=

and wetlands. Furthermore, the nitrogen-fixing potentials
of these organisms have also been crucial to ecosystems
[14]. The pigments distributed in these cells namely
Chlorophyll-a, Phycocyanin, Phycoerythrin expressed their
colour [15]. This is because many species had a sheath
around individual cells or the whole filament and this
sheath is often golden or dark brown, though sometimes a
shade of red.
In the current study photosynthetic pigments and
accessory pigments of the selective cyanobacteria
(Microcystis, Merismopedia and Plectonema were
estimated (Table: 2).

Phycoerthrin (PE) Content =

APC

=

ISSN 2277-8616

Table 2: Estimation of Chlorophyll-a, Phycocyanin,
Phycoerthrin, Ammonia and nitrogen content of
Cyanobacteria grown in ground water samples
–

2.6 Determination of total Nitrogen:
Total nitrogen content was determined by modified Microkjeldahl method (Nesslrisation) of Umbreitet al., (1972) [12].
Samples (1ml culture filtrate or cells) for estimation of total
nitrogen are transferred to Micro kjeldahl digestion flasks.
One ml of sulphuric acid and 60mg of catalyst mixture
were added to each digestion flask. The flasks were gently
heated on a digestion rack until fumes of sulphuric acid
evolved. They were then heated strongly until the digests
in the flask turned apple green. Reagent blank (all reagents
except
sample)
were
run
simultaneously
with
determination of nitrogen.
The digest was cooled and then took 0.1ml of digest and
2.0 ml of water, 2.0 ml of nessler’s reagent and 3.0ml of 2N
sodium hydroxide were added in the order and mixed by
shaking. After 15 minutes, the optical density was read at
490 nm against a reagent blank.
A standard graph using known quantities of ammonium
chloride was used for reference to estimate the amount of
nitrogen in the sample.
2.7 Estimation of Ammonia
Ammonia was estimated by Solarzano’s method (1969)*13+.

Values are mean of three replicates ± SD
According to this the chlorophyll a content of
cyanobacteria was measured as high as (0.088±0.002
mg/ml)) in S13 (Pudur) water sample when compared to
other samples and least was noted in S11(Ponnagram)
(0.015±0.005 mg/ml) (Fig: 1).
Figure 1: Estimation of Chlorophyll-acontent of
Cyanobacteria grown in ground water samples
of

Chlorophyll -α µg/ml

Analysis of Ammonia in culture filtrate
To 10 ml of culture filtrate, 0.4 ml of Phenol alcohol
solution, 0.4 ml of sodium nitro prusside solution and 1 ml
oxidising solution were added. Test tubes were incubated
in dark for 1 hour for complete colour development. BG 11
without nitrate medium used as control. The optical density
of the colour formed was measured at 640 nm in UV-Visible
spectrophotometer-119. Analytical grade Ammonium
chloride was used as standard.

The Phycobilin content- Phycocyanin and Phycoerythrin
cyanobacteria was greater in S18 (Thiruppalai)

3 RESULTS AND DISCUSSION

0.1
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0.02
0.01
0
S1

Cyanobacteria are blue-green algae which are typically a
group of ubiquitous photosynthetic prokaryotes possessing
the ability to synthesize chlorophyll a and carry out an
important role in nutrient cycling and the maintenance of
organic matter in aquatic systems including lakes, rivers,

S8

S11

S13

S18

Ground water samples

(0.053±0.002; 0.062±0.001 mg/ml) compared to that of other
samples. (Fig: 2 & 3). Chlorophyll a of cyanobacteria is
highest in S13 (Pudur) which has highest total dissolved
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solids compared to other samples. Other pigments such
phycocyanin and phycoerythrin of cyanobacteria were
highest in S18 (Thiruppalai) which has the least total
dissolved solids compared to other samples.
Figure 2: Estimation of Phycocyanin content of
Cyanobacteria grown in ground water samples

Fig: 5). Both ammonia and nitrogen content were found
maximum in the culture filtrate of Anna Nagar and
Ponnagaram samples, which confirmed that cyanobacteria
grew well in these samples as they could fix the
atmospheric nitrogen in the nitrogen free medium
compared to other samples S8, S13, S18 where both
ammonia and nitrogen content was not present.
Figure 5: Estimation of Nitrogen content of
Cyanobacteria grown in ground water samples
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Figure 3: Estimation of Phycoerythrin content of
Cyanobacteria grown in ground water samples
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Figure 4: Estimation of Ammonia content of
Cyanobacteria grown in ground water samples
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The ammonia excreted content in the Cyanobacteria culture
filtrate showed the maximum content in S11(Ponnagram)
(82.5±0.04 µg/ml) and it was moderate in S1(Anna Nagar)
(60±0.05 µg/ml) (Fig: 4). The nitrogen content in the
cyanobacteria culture filtrate was relatively maximum
(65±0.03 µg/ml) in S11(Ponnagram) water samples when
compared to S1(Anna Nagar) (35±0.02 µg/ml) (Table: 2 &

The results in the present study agreed with the study done
by Qiang (2000). According to the report the cyanobacteria
has the potential to efficiently removed and utilized nitrate
from groundwater [16] and they could grow in hyper saline
water [17]. Cyanobacteria are the group of photosynthetic
organisms which can easily survive on bare minimum
requirement of light, carbon dioxide (CO2) and water [18],
[19]. The present study concluded that the cyanobacteria
was isolated from ground water samples with minimal
survival factors. Cyanobacteria (Microcystis, Merismopedia
amd Plectonema) was isolated from high TDS ground
water
samples
and
morphologically
identified
microscopically. The selective cyanobacterium (Microcystis,
Merismopedia amd Plectonema) was isolated and sub
cultured continuously. The photosynthetic pigments like
chlorophyll a, accessory pigments namely Phycocyanin and
Phycoerythrin were estimated from the high TDS water
samples which showed measurable quantity and initiated
the growth of such cyanobacteria under laboratory
conditions. The nitrogen content and ammonia excretion in
culture filtrate were higher in samples S1 & S11 which
indicated that they could fix the atmospheric nitrogen in
the nitrogen free medium (BG0). The study was supported
by previous researches on its ability to detoxify heavy
metals and decompose organic waste in our environment.
The unique characteristics of cyanobacteria and their
ubiquity presence, short generation time, capability to fix
the atmospheric N2, decompose the organic wastes and
residues, detoxify heavy metals, pesticides, and other
xenobiotics, catalyze the nutrient cycling, suppress growth
of pathogenic microorganisms in soil and water, and also
produce some bioactive compounds such as vitamins,
hormones, and enzymes which contribute to plant growth
[20], [17] Similar to other prokaryotic bacteria, the
cyanobacteria are increasingly applied as bio-inoculants for
improving soil fertility and environmental quality. They are
also useful for waste water treatment, and have the ability
91
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to degrade the various toxic compounds including
pesticides [21].

4 CONCLUSION
The present study suggested that high TDS ground water
samples promoted the cyanobacteria further which can be
cultured massively and applied as a biofertilizer in various
agriculture practices.
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