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ABSTRACT
Two strains of Cyanobacteria i.e., Nostoc linckia and Synechocystis aquatilis collected from the crop
fields of Samastipur, Bihar were studied under laboratory condition aiming to utilize their potential use in
biotechnological products. Three different colours used in the present study were green, red, blue and florescent
light and the temperature ranging from 15OC to 40OC and pH from 6.5 to 9.0. Growth of N. linckia and S.
aquatilis was best at the temperature 30OC and 35OC respectively, at pH 8.5 and under florescent light.
Keywords: Cyanobacteria, Growth, Biomass, Temperature, pH, Color, Biotechnology, Nostoc linckia,
Synechocystis aquatilis.

INTRODUCTION
Cyanobacteria are basically aerobic photoautotrophs. Their life processes require only
oxygen, light and inorganic substances. But few species of cyanobacteria like, Oscillatoria
that is found in mud at the bottom are able to live anaerobically. They can live in extremes of
temperature -60°C to 85°C, and a few species are halophilic or salt tolerant (as high as 27%,
for comparison, concentration of salt in seawater is 3%). Some species of cyanobacteria can
grow in full sunlight and some in almost complete darkness. They are often the first plants to
colonize bare areas of rock and soil, as an example subsequent to cataclysmic volcanic
explosion. Unlike more advanced organisms, these need fewer substances for their
metabolism. Biotechnological potential of cyanobacteria has been established in many fields
(Bhadury et al., 2004; Dahms et al., 2006; Thajuddin and Subramanian, 2005).
Biotechnological accounts of the cyanobatcteria native to Samastipur are not recorded as yet.
Present paper is an attempt to find out maximum biomass production of local strains of
cyanobacteria.
Considering the above bare facts about the cyanobacteria and to find out the most
suitable environmental conditions for mass production, effect of different types of lights,
temperature on the growth, and pH on biomass production was studied with reference to local
strain of Nostoc linckia and Synechocystis aquatilis.

MATERIALS AND METHODS
Isolation of Nostoc linckia and Synechocystis aquatilis was done from the crop fields
of Samastipur, Bihar. Identification of the taxa was based on Desikachary (1959). The
collected soil samples were incubated under laboratory conditions after being irrigated by
SJIF (2017) - 4.441
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Basal Bold inorganic nutrient solution (Nichols and Bold, 1965). Emergence of desired
cyanobacteria from the incubated soil was carefully watched under microscope. Isolation and
purification of the taxa emerged from the incubated soil samples were done following the
standard methods described by Kaushik (1987). The growth of the test organisms was
measured turbidimetrically by optical density determination of the homogenous culture
suspensions at 663 nm. spectrophotometer.
Effect of different types of light on the growth of cyanobecteria was studied using
wrapping coloured transparent papers over the florescent tube light. Similarly, effect of
temperature on the growth of cyanobacteria was studied by placing the tungsten bulb of
different watts. The temperature was maintained by adjusting the wattage of bulb. The
Tungsten bulbs used for maintaining the temperature in the cultural well were hidden by a
black cloth separating the exposure cabinet of tungsten bulb with florescent tube light. pH of
the culture media was adjusted by adding dilute NaOH and HCl solution.

RESULTS AND DISCUSSION
In the present study, effect of different types of light and temperature was studied on
the growth pattern of N. linckia and S. aquatilis. Biomass production of these two
Cyanobacteria was also studied at different pH under the laboratory conditions.
The growth of N. linckia and S. aquatilis was studied upon the exposure to different
types of light under laboratory condition. Three different colours used in the present study
were green, red, blue and florescent light. The culture of N. linckia and S. aquatilis was
exposed to different light under laboratory condition for continuous 24 days with proper 12
hour of dark phase. The growth of Cyanobacteria was measured turbidimetrically by Optical
Density (OD) determination method as described in “Materials and Methods”.
It is evident from the Graph 1 that the growth of N. linckia varied considerably on the
exposure to different colours of light. The maximum growth was found under the florescent
light followed by Green and Red during the observation period of 24 days. Remarkably,
negligible growth was observed upon exposure to blue light. It is also evident that maximum
growth OD 1.10 was observed on 18th day of inoculation in florescent light; OD 0.57 in green
light on 18th, 21st, 24th day; OD 0.43 in red light on 21st and 24th day and OD 0.08 in blue
light on 9th and 12th day.
As shown in the Graph 2, the growth of S. aquatilis varied considerably on the
exposure to different colours of light. The maximum growth was found under the florescent
light followed by Green and Red throughout the observation period of 24 days. Remarkably,
minimum growth was observed upon the exposure to blue light. It is also evident that
maximum growth OD 0.95 was observed on 21st day of inoculation in florescent light; OD
0.55 in green light on 18th, 21st & 24th day; OD 0.45 in red light on 15th, 18th & 21st day and
OD .20 in blue light on 12th day.
As shown in the Graph 3, the growth of N. linckia varied considerably on the
exposure to different temperature. It is evident from the Graph 3 that the maximum growth
was found at 30OC temperature followed by 35OC, 25OC, 40OC and 15OC during the
observation period of 24 days. It is also evident that maximum growth OD 0.41 was
observed on 18th day of inoculation at 15OC; OD 0.50 at 25OC on 18th, 21st & 24 day, OD
1.20 at 30OC on 21st day; OD 1.00 at 35OC on 18th & 19th day and OD 0.41at 40OC on 12th
day.
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As shown in the Graph 4 the growth of S. aquatilis varied considerably on the
exposure to different temperature. It is evident from the Graph 4 that the maximum growth
was found at 35OC temperature followed by 30OC, 25OC, 40OC and 15OC during the
observation period of 24 days. It is also evident from the table 5.4 that maximum growth OD
0.40 was observed on 18th day of inoculation at 15OC; OD 0.90 at 25OC on 18th; OD 1.10 at
30OC on 18th day; OD 1.20 at 35OC on 18th,21st and & 24th day and OD 0.52 at 40OC on 18th
and 24th day.
The Graph 5 shows the effect of pH on the biomass production of Nostoc linckia and
Synechocystis aquatilis grown under laboratory condition. It is also evident from the Graph 5
that maximum biomass production was observed 140 mg/L of dry weight in case of Nostoc
linckia and 145 mg/L of dry weight in case of Synechocystis aquatilis at the pH 8.5.
Effect of different types of light, temperature on the growth and pH on biomass
production was studied with reference to local strain of Nostoc linckia and Synechocystis
aquatilis to find out the most suitable environmental conditions for mass production. In spite
of the publication of complete genome sequence of the cyanobacterium Synechocystis 6803
in the year 1996, our knowledge of cyanobacteria light-signal transduction remains
fragmentary (Conrad, 2001). The present experimental results showed that the florescent light
was ideal for the growth in N. linckia and S. aquatilis as compared to other monochromatic
light - green, red and blue. Minimum growth of both the cyanobacteria was observed in blue
light. Sinha et al. (2002) observed the effect of UV and visible light on the growth of
Anabaena and Scytonema and found that the blue light was more effective than the red and
green.
The experimental results further showed that the optimum growth of N. linckia was at
30 C followed by 35OC, 25OC and 15OC temperature and that of S. aquatilis was at 35OC
followed by 30OC, 25OC, 40OC and 15OC.
O

Creswell (2010) observed that most of the phytoplankton species grew best at
temperature ranging from 16 to 27OC. Cyanobacteria typically grow better in hotter
environment (27OC-35OC) in comparison to diatoms and dianoflagellates (Kudo et al., 2000;
Butterwick et al., 2005; Yamamoto and Nakahara, 2005; Boyd et al., 2013 and Lurling et al.,
2013). Kumar et al. (2011) found that Spirulina platensis has a wide range of temperature
tolerance from 20OC to 40OC. Renaud et al. (2002) attributed the higher growth rate of
Chaetoceros sp. to an increase in temperature from 25OC to 30OC. In the present study two
species of cyanobacteria N. linckia and S. aquatilis grew best at 30OC and 35OC respectively.
The experimental results also showed that the maximum growth of both the cyancobacteria
N. linckia and S. aquatilis was at pH 8.5. The growth of both cyanobacteria increased
gradually in alkaline medium up to the value of pH 8.5.
Kleber et al. (2011) observed interesting fact on the cyanobacteria Anabaenopsis
elenkinni that there was no significant difference in growth when grown at the pH 7.0 to 9.5.
Sushanth and Madaiah (2014) reported that the cyanobacteria namely, Chroococcus
turgidus, Lyngbya confervoides and Nostoc commune and the diatoms Chaetoceros
calcitrans and Skeletonema costatum showed maximum growth at pH 7.5. The pH value
lower or higher than these values was associated with their decreased growth. The limitation
of phytoplankton growth and photosynthesis at elevated pH levels was observed by Chen and
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Durbin (1994). At high or low pH, cells may have to spend energy for maintenance of an
internal pH necessary for cell function (Raven and Lucas, 1985). Earlier studies related to pH
effect on the growth of cyanobacteria has revealed that pH between 7.4 and 8.0 is favorable
for the optimum growth of cyanobacterial species (Rippka et al., 1979 and Bano and
Siddiqui, 2004). The fact that all cyanobacteria were able to grow in acidic (pH 6.5) medium
indicates that cyanobacteria can adapt to variable pH conditions as suggested by Buck and
Smith (1995) and Burja et al. (2002).
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CONCLUSION
Two strains of Cyanobacteria i.e., Nostoc linckia and Synechocystis aquatilis
collected from the crop fields of Samastipur showed best growth under laboratory condition
at temperature of 30OC and 35OC respectively, at pH 8.0 and under florescent light. It can be
utilized for their potential use in biotechnological products.
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