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ABSTRACT

Cyanobacteria or blue-green algae are one of the most successful life forms in the world. They can thrive
in any conditions ranging from fresh water, saline water, brackish water and even in polluted water bodies
of urban areas. As they are important primary producers, they play significant role in biogeochemical
cycles. Although many works have been done on the biodiversity of cyanobacteria, reports of
cyanobacteria from Kolkata and adjacent areas are scarce. Knowledge of cyanobacterial diversity is
important for better understanding of the ecosystems of these areas. Thus, the present study deals with
cyanobacterial diversity in Barasat, Kolkata. Thirty Cyanobacterial taxa belonging to eleven genera have
been reported. Out of these genera Microcystis and Phormidium show dominance and the species
recorded are being reported first time from this area.
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INTRODUCTION

Cyanobacteria also known as blue-green algae are autotrophs and amongst the most successful and oldest
life forms present (Schopf, 2000; Gademan and Portman, 2008). These organisms are important primary
producers and play significant roles in biogeochemical cycles of nitrogen, carbon and oxygen (38% of the
annual oxygen production on earth) (Karl et al., 2002; DeRuyter and Fromme, 2008). Favourable
environmental and economic aspects and largely unharnessed potentials make cyanobacteria a promising
future resource (Sharma et al., 2011). Cyanobacteria are promising tool for the removal of heavy metals
from single as well as from multimetal containing waste waters (Mehta and Gaur, 2005). They are
considered to be one of the potential organisms which can be useful to mankind in various ways
(Thajuddin and Subramaniam, 2005). Cyanobacteria are a highly diverse group, largely unexplored and
untapped therefore, provide an opportunity for discovery of novel biochemicals and its use by mankind
(Skulberg, 2000; Rosenberg et al., 2008). Whilst the rate of discovery of natural products from other
microbes is decreasing, the potential of Cyanobacteria still remains largely unexplored (Sharma et al.,
2011). The exploration of Cyanobacteria or blue-green algae in and around Kolkata is yet to receive much
attention. The investigation on algae in Kolkata and adjacent areas are reported by Biswas (1925, 1926,
1932 a, b); Sen and Gupta (1987, 1993); Santra (1987), Chakraborty et al., (2010), Ghosh et al., (2012)
and Talai-Mukhorpadhyay and Naskar (2013). The works on Cyanobacteria in Kolkata are rather scanty.
The objective of this study was to investigate the diversity of Cyanobacteria in Barasat, Kolkata.

MATERIALS AND METHODS

The study area Barasat is the district head quarter of North 24-parganas district as well as one of the
oldest town of West Bengal, India. Barasat is located at a distance of about 25Km from Kolkata and on
the northern side of Kolkata which comes under greater Kolkata. Barasat town is 34.50 sg. km with 32
wards. The climate of Barasat is Tropical, Monsoon June to September, Winter November to February
and humid during Summer Temperature 40°C in May (Max) and 10°C in Jan (Min), relative humidity
between 55% in March and 98% in July, rainfall 1579mm (normal), population density of 1480 persons
per sg.km. Barast town with latitude 88°48'N and langitute 22°70E.

The algal samples were collected during summer and winter (2010-2012) from different spots (figure 1)
as epipelic, epiphytic and planktonic forms. The sampling spots were 20 in numbers (Figure 1) which was
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one km distance from one spot to another spot. The samples were preserved in 4% formaldehyde solution.
The samples were deposited to the PG Dept. of Botany, Barasat Govt. College. The documentation was
performed by preparing slides and observed under compound microscope. The camera lucida drawings
and measurement were made for identification. ldentification have been made upto the species level
following monograph and literature of Desikachary (1959); Hamad (2008); Islam and Irfanullah (2005)
and Talai-Mukhopadhyay and Naskar (2013).

Figure 1: Map of Barasat indicating the sites of collection of algae

RESULTS AND DISCUSSION

Results

In all 30 Cyanobacterial taxa were documented. The algae are shown in figure 2. These taxa are described
below.

1. Microcystis bengalensis Banerji

Desikachary 1959, p.89, pl. 19, figs 5,6

Colonies irregularly branched, margins of mucilage indistinct, cells sapherical, gas vacuoles with the
cells, 2.7 — 7u diameter.

2. M. protocystis Crow.

Desikachary 1959, p.91, pl. 20, figs 4

Talai-Mukhopadhyay and Naskar, 2013, p.3, fig 1

Colonies irregular and diffuse, mucilage of colony not clearly delimited, cells spherical, 3.2 — 6.3y in
diameter with gas vacuoles.

3. M. flos-aquae (Wittr.) Kirchner

Desikachary 1959, p.94, pl. 17,18, figs 11

Colonies elongate or slightly spherical, cells 3 — 7.2 in diameter with gas vacuoles.

4. M. pulverea (Wood) Forti

Desikachary 1959, p.96
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Colonies rounded to ellipsoidal, colonial mucilage distinct; cell ellipsoidal or spherical and closely
arranged, 2-3.1 broad, no gas vacuoles.

5. M. orissica West, W.

Desikachary 1959, p. 97, pl. 20, fig 2

Colony almost round or ellipsoidal, mucilage distinct, cells short ellipsoidal, 0.6-0.81 in diameter.

6. M. aeruginosa Kiitz.

Desikachary 1959, p. 17, pl. 17, fig 1, 2, 6 and pl. 18, fig. 10

Colonies round, colonial mucilage hyaline, cells 3-7 p in diameter, spherical and gas vacuoles present.

7. Chroococcus minor (Kitz) nag

Desikachary 1959, p. 105, pl. 24, fig. 1

Thallus slimy and gelatinous, dirty blue-green, cells spherical, 2.9-4.1 p in diameter, singly and in pairs,
sheath colourless.

8. Aphanocapsa pulchra (Kiitz.) Rabenh

Desikachary 1959, p. 132, pl. 21, fig 2

Thallus homologous, blue-green, cells sapherical, 3.2-4.6 p diameter, loosely arranged.

9. A. banaresensis Bharadwaja

Desikachary 1959, p. 133, pl. 22, fig 8.

Cells oval or spherical, 4.1-6.3 p in diameter, sheath thick, hyaline, closely adpressed to the cells, almost
thick 1 p.

10. Aphanothece pallida (Kitz.) Rabenh

Desikachary 1959, p. 140-141, pl. 22, fig 3

Thallus gelatinous, soft, brownish, cells oblong or cylindrical, 3-7.8 W broad.

11. Johannesbaptistia pellucida (Dickie) Taylor et Drouet.

Desikachary 1959, p. 165, pl. 32, figs 14-19.

Filaments straight, blue-green, cells discoid, arranged in a single series, hyaline mucilage. cells 3.7-5.1
broad and 2.4-3.8 u long.

12. Oscillatoria obscura Bruhl et Biswas

Desikachary 1959, p. 207

Trichome 4 broad, apex attenuated, rounded, blue-green not constricted at the cross walls, cells about
1/6 as long as broad.

13. O. laete-virens (Crouan) Gomont

Desikachary 1959, p. 213, Hamed 2008, p.12, pl. 111, fig.9

Trichome yellowish green, straight, constricted at the cross walls, 3.2-5.1j1 broad, apices attenuated, cells
nearly as long as broad, 2.4 — 5.1 long.

14. O. princeps Vaucher ex Gomount

Desikachary 1959, p. 210, pl. 37, figs 1,10,11,13,14

Hamed 2008, p.12, pl 111, fig. 15.

Trichomes blue-green or brownish, 15-57u broad, cells 1/12 — 1/5 as long as broad, 3.6 -7.2 u long, end
cells flatly rounded.

15. Phormidium fragile (Meneghni) Gomount

Desikachary 1959, p.253, pl. 44, figs. 1-3.

Trichomes constricted at the cross walls, ends attenuated, 1.3-2.4 u broad, cells quardrate, 1.2-3.1 1 long.

16. P. angustissimum W. et G.S. West

Desikachary 1959, p.253

Thrichomes bent, ends not attenuated, 0.5-0.8u broad, cells cylindrical, 2-7 mostly, 4-5 times as long as
broad.

17. P. foveolarum (Mont.) Gumont

Desikachary 1959, p.254

Trichome dark-green, cross walls constricted, cells almost quadrate, shorter than broad, 0.9-1.9u long,
end cell rounded.
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18. P. molle (Kitz.) Gomont

Desikachary 1959, p.255, pl. 59, figs. 8

Trichome straight, light blue-green, constricted at the cross walls, cells cylindrical, shorter or longer than
broad, 3.2-7.9 long, end cell rounded.

19. P. abronema Skuja

Desikachary 1959, p.257

Filaments coiled, trichome 3.2-4.6 broad, end cell attenuated slightly, constricted at the cross walls, cells
barrel-shaped, % - 2 times as long as broad, end cells conical.

20. P subincrustatum Fritsch et Rich

Desikachary 1959, p.267

Trichomes 5.1-6.6p broad, ends not attenuated, not constricted at the cross walls, end cells rounded to
conical.

21. P. autumnale (Ag.) Gomont

Desikachary 1959, p.276, pl. 44, figs. 24,25

Trichomes blue-green, cross walls not constricted, cells quadrate, % as long as broad, 2.1-5.1 long, end
cell rounded with calyptra.

22. Lyngbya spiralis Geitter

Desikachary 1959, p.289, pl. 48, fig. 1

Trichome blue-green, 4.6-5.1 broad, cells 1/3 to ¥ as long as broad, 1.5-2.6u long, outer wall not
thickened.

23. L. heironymusii Lemm

Desikachary 1959, p.297, pl. 48, fig. 4

Islam and Irfanullah, 2005, p. 36, pl.1, fig. 4

Filaments 12-15.1u broad, sheath firm, cells 10.7-12.8u broad, 2.3-3.9u long, end cell broadly round.

24. L. lachneri (Zimmermann) geitler

Desikachary 1959, p.281

Filaments attached, hyaline sheath, trichome 2.4-3.5u broad, cross-walls constricted, cells 1.5-3.1u long
25. L. lutea (Ag.) Gom.

Desikachary 1959, p.310, pl. 52, figs. 9

Filaments coiled, yellowish brown, colourless sheath, trichome not constricted, 2.6-6.1u broad, cells
quadrate to 1/3 times as long as broad, 1.5-5u long, end cell with calyptra.

26. Anabaena sphaeria Bornet et Flahault

Desikachary 1959, p.393

Trichomes moniliform, straight, 5.1-6.2u broad, cells spherical to short barrel-shaped, heterocysts
subspherical to oval, 8.1-12.2 broad, 12.1-18.1u long.

27. A. variabilis Kutzing ex Born. et Flah.

Desikachary 1959, p.410, pl. 71, fig. 5

Trichome 4.1-6.1u broad, cells barrel shaped, 2.5-6.1 long, heterocysts oval, 6.1 broad, 8.1 long.

28. A. flos-aquae (Lyngb) Brib. ex Born. et Flah

Desikachary 1959, p.414

Trichomes 4.1 - 8.2u broad, cells as long as broad or longer, 6-9u long, heterocysts 4 - 9.2u broad, 6.1 -
10.1u long.

29. Camptylonemopsis minor Desikachary

Desikachary 1959, p.444, pl. 84, figs. 1-5

Filaments 3.8 — 7.8 broad, sheath thin, trichome with heterocysts, 2.7 — 5.3 broad, cells spherical 3.8 -
9.1u long, heterocysts intercalary 3.8 — 6.8 broad, 5.1 — 10.4p long.

30. Scytonema dilatatum Bharadwaja

Desikachary 1959, p.465, pl. 89, fig. 5
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Filaments curves, entangled 14.2 — 18.7u broad, trichomes broadening towards apices. 8.3 - 9.4 broad,
cells quadrate, heterocysts ellipsoidal, 5.3 — 11.4 broad, 5.3 — 18.2 long.
Discussion

The present study area represents a unique habitat of Cyanobacteria. A total 30 species of Cyanobacteria
under 11 genera was recorded.
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Figure 2: Name of algae found in this study. 1) Microcystis bengalensis, 2) M. protocystis, 3) M. flos-
aquae, 4) M. pulverea, 5) M. orissica, 6) M. aeruginosa, 7) Chroococcus minor, 8) Aphanocapsa
pulchra, 9) A. banaresensis, 10) Aphanothece pallida, 11) Johannesbaptistia pellucida, 12) Oscillatoria
obscura, 13) O. laete-virens, 14) O. princeps, 15) Phormidium fragile, 16) P. angustissimum, 17) P.
foveolarum, 18) P. molle, 19) P. abronema, 20) P. subincrustatum, 21) P. autumnale, 22) Lyngbya
spiralis, 23) L. heironymusii, 24) L. lachneri, 25) L. lutea, 26) Anabaena sphaeria, 27) A. variabilis,
28) A. flos-aquae, 29) Camptylonemopsis minor and 30) Scytonema dilatatum
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The relative abundance of the taxa are noticed where the genera Microcystis and Phormidium were
maximum.The genera Lyngbia, Oscillatoria and Anabaena were next to the number as compare to
Microcystis and Phormidium. The other genera viz. Chrococcus, Aphanocapsa, Aphanothece,
Johannesbaptistia, Camptylonemopsis and Scytonema represent few. In this investigation all genera are
from fresh water habitats and it is worthy to mention that the genera viz. Camptylonemosis and Scytonema
were not recorded from saline habitat but other genera recorded in this study were found to grow in saline
habitat (Naskar and Naskar, 2010). In general, it is difficult to strictly segregate Cyanobacteria in to saline
and fresh water species (Thajuddin and Subrammaniam, 2005) where high percentages of species which
were originally reported from fresh water sources by Desikachary (1959) were also marine.

The identified Cyanobacteria in this investigation are microscopic, although large colonies or mats are
quite conspicuous. Colonies or masses of various shapes of cells are arranged in rows resulting in flat
plate or spherical colonies which are enclosed in gelatinous sheath. Filamentous forms produce a row of
cells, referred to as trichome. The trichome with the enclosing sheath is known as a filament. Some
filamentous species are differentiated by cell structures and form heterocysts.

Cyanobacteria are considered as organisms of academic curiosity or as organisms of nuisance value.
Therefore, in tropical countries like India, it is imperative to understand and preserve the diversity of
Cyanobacteria in yet unexplored habitats but also to gainfully exploit it for various applications including
pollution abatement.

ACKNOWLEDGEMENT

The authors are grateful to the Principal, Barasat Govt College for providing laboratory facilities and the
Head, P.G. Dept of Botany, for encourage and support in many ways. Thanks are also due to Susanta Kr
Senapati, Bongaon High Scool for his cooperation. We are indebted to the University Grants Commission
(UGC), India, for financial assistance.

REFERENCES

Biswas K (1925). Road slimes of Calcutta. Journal of Department of Science 7 1-11.

Biswas K (1926). Flora of the salt lake, Calcutta. Journal of Department of Science, Calcutta University
8 1-47.

Biswas K (1932a). Notes on the organisms in the filtered water of Calcutta. Journal & Proceedings of
Asiatic Society of Bengal 21(4) 533 — 539.

Biswas K (1932b). The role of aerophilous algae in producing colour-effect on the bark of Oreodoxa
regia of the Oreodoxa avenue in the Royal Botanic Garden, Calcutta Hedwigia 72 31-41.

Chakraborty T, Mukhopadhyay A and Pal R (2010). Micro algal diversity of Kolkata, West Bengal,
India, Indian Hydrobiology 12(2) 204-224.

DeRuyter YS and Fromme P (2008). Molecular structure of the photosynthetic apparatus, In: The
Cyanobacteris: Molecular Biology, Genomics and Evolution, edited by Herrero A and Flores E (Caister
Academic Press) Norfolk 217-270.

Desikachary TV (1959). Cyanophyta. Indian Council of Agricultural Research Monograph on algae,
New Delhi 686.

Gademan K and Portman C (2008). Secondary metabolites from Cyanobacteria; complex structures
and powerful bioactivities. Current Organic Chemistry 12 326-341.

Ghosh S, Barinova S and Keshri JP (2012). Diversity and seasonal variation of phytoplankton
community in the Santragachi Lake, West Bengal, India. Q-Science Connect 3.

Hamed AE (2008). Biodiversity and Distribution of Blue-Green Algae/ Cyanobacteria and Diatoms in
some of Egyptial water Habitats in Relation to conductivity. Australian Journal of Basic and Applied
Sciences 2(1) 1-21.

Islam NAKM and Irfanullah MH (2005). Hydrobiological studies within the tea gardens at Srimangal,
Bangladesh,Il. Algal Flora (Excluding Chlorophyceae). Bangladesh Journal of Plant Taxonomy 12(1) 33-
52.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 112



International Journal of Innovative Research and Review ISSN: 2347 — 4424 (Online)
An Online International Journal Available at http://www.cibtech.org/jirr.htm
2015 Vol. 3 (1) January-March, pp.107-113/Subhra and Naskar et al.

Research Article

Karl D, Michaels A, Bergman B, Capone D, Carpenuter E, Letelier R, Lipchultz F, Paerl H,
Singman D and Stal L (2002). Dinitrogen fixation in the worl’d ocean. Biogeochemistry 57(58) 47-98.
Mehta SK and Gaur JP (2005). Use of algae for removing heavy metal ions from waste water: Progress
and prospects. Critical Reviews in Biotechnology 25 113-152.

Naskar NM and Naskar KR (2010). Brakish Water Algae of Sudarbans, India (Lambert Academic
Publishing) Germany 353.

of Botanical Society of Bengal 41 41-45.

Resenberg JN, Oyler GA, Wikinson L and Betenbaugh MJ (2008). A green light for engineered algae:
redirecting metabolism to fuel a biotechnology revolution. Current Opinion in Biotechnology 19 430-436.
Santra SC (1987). Airborne algae of Calcutta Metropolis. Phykos 71-74.

Schopf IW (2000). The fossil records; tracing the roots of cyanobacterial lineage. In: The ecology of
Cyanobacteria, edited by Whitton BA and Potts M (Kluwer) pordrecht 13-35.

Sen CR and Gupta (1987). The genus Oscillatoria voucher from greater Calcutta, Bulletin

Sen CR and Gupta (1993). Some Cyanophyceae from gangetic Delta of West Bengal Il. Howrah District
— A taxonomic enumeration. Journal of Economic and Taxonomic Botany 17(2).

Sharma KN, Tiwari PS, Tripathi K and Rai KA (2011). Sustainability and Cyanobacteria (blue green-
algae): facts and challenges, Journal of Applied Phycology 1059-1081.

Skulberg OM (2000). Microalgae as source of bioactive moleculaes — Experience from Cyanophyta
research. Journal of Applied Phycology 12 341-348.

Talai-Mukhopadhyay S and Nurmohammad Naskar (2013). Study of the occurrence of algae from
Metiabruz Kolkata, West Bengal, India, Journal of Biodiversity and Environmental Sciences (JBES) 3(1)
1-6.

Thajuddin N and Subramanium G (2005). Cyanobacterialo biodiversity and potential applications in
biotechnology. Current Science 89 47-57.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 113



