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ABSTRACT

Gloeocapsa is a Coccoidal Cyanobacteria (Desikachary 1959) with thick mucilaginous sheath.
The heath sometime forms yellowish hue and thus this organism termed as glow cap. Thus study
on the said group was conducted at the East (Purba) & West (Paschim) Burdwan district in West
Bengal. Large portion of the area is agriculture land and due to the ability of Gloeocapsa to fix
calcium and nitrogen it was perfect organism to perform the investigation on occurrence as that
may illuminate the chemical composition of the soil. During the investigation total nine species
were obtained under the said genus out of which one species — G. chroococcoides found to be

first report from India.
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INTRODUCTION

Gloeocapsa is a Coccoidal Cyanobacteria (Desikachary 1959) with thick mucilaginous sheath.
The name of the taxa obtained from Greek words which means gelatinous case. The cells secrets
mucilage around each cell generally at the time of division. That’s why sheath around individual
cells within a common sheath forming a mucilaginous colony could be obtained, the appearance
thus become lamellated. The heath sometime forms yellowish hue and thus this organism termed
as glow cap.

Taxonomically an enigma persists amongst scientists of the concerned area regarding the
positioning of the taxa either with bacteria or as blue-green algae (Komarek et al 1988, 1998).
This organism prefers to grow as fresh water form or as a halophyte. Sometime obtained growing

on moist soil surface. In the present investigation the author collected samples from different
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locations of the East (Purba) & West (Paschim) Burdwan districts, taxonomically described each
taxa, performed camera lucida drawing of the samples under microscope and identified each one
with the help of available literatures.

During the present investigation the author successfully identified nine (9) species of the genus
Gloeocapsa. Out of those nine species one species is the first report from India, no previous
reports on the same from India could be obtained from available literatures. The other
significance of the study is the elaborate description and distribution of each taxon which is
expected and searched by each worker for further study.

The Gloeocapsa due to occurrence of heavy sheath around is a potent biological tool for
Nitrogen fixation and Calcium fixation (Gallon 1978). The obtained result would thus be very
helpful to understand the natural composition of soil in the said area of study. Sometime the
water quality may deteriorate by the presence of this alga in high concentration due to
bioaccumulation of pollutants of diverse nature within the sheath by the organism. But it is also
cannot be ruled out that this group contribute as a phytoplankton that in turn is become extremely

beneficial for the growth of fish and other insects of water.

MATERIAL & METHODS
The specimens were collected from different locations of the East (Purba) & West (Paschim)
Burdwan districts. The specimens were collected from different water bodies as phyto-planktons
floating on surface water and from moist soil surfaces. Some materials were cultivated in culture
using modified BG-11 (Stainer 1979) medium and others were preserved in 5% formalin. The
specimens were observed under light microscope (Olympus GB model). Camera Lucida
drawings were made from collected samples of different locations as to confirmatively establish
the status of obtained taxa. Microphotography was done using Zeiss Microscope. The pH of
water at the site of collection was measured using “Merck pH paper”. The temperature at the
time of collection was noted using submerged thermometer. The collection was performed from
different and distant localities to confirm the presence in a conclusive manner and the specimens
were numbered accordingly with place and date of collection. The association study was also

performed for clear understanding of ecological niche of the concerned taxa.
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RESULT & DISCUSSION
Description of the Genus - GLOEOCAPSA Kiitzing 1843

Cells spherical to sub-spherical, mostly two to eight within a colony. Many small colonies from a
mucilaginous thallus like structure that either remain attached to the substratum or free floating.
Sheath present, hyaline or sometimes colored, lamellated or not lamellated. Individual cells are

with or without sheath.
Taxonomic Treatment: Cyanophyceae, Chroococcales, Microcystaceae.

Artificial Key to the obtained species:

1. Sheath around individual cell is homOZeNous. ...........covvvviiiiiiiiii i, 2
1. Sheath around individual cell is lamellated....................ooo i 6
2.Cells less than 7 [m.......o.ooniiiii e 3

2. Cellsmore than 7 [m.........oiii i 4

3. Cells 3.5 pm in diameter.............cooevevviniinninnnn.n. (9) G. violascea

3. Cells 6 pum in diameter...............oovveveiininnnnn... (3) G. crepidinum

4. Cells more than 10 pm in diameter........................ (8) G. rupestris

4. Cells less than 10 pm in diameter................coooiiiiiiiiiiiiinan. 5.

5. Cells 8.4 pm in diameter.......................... (6) G. nigrescens

5. Cells 9 um in diameter............................ (5) G. gelatinosa

6. Cells less than 5 pm in diameter.............c.ooiiiiiiiiiiiii e 7.

6. Cells more than 5 pm in diameter..............cooiiiiiiiiiii e, 8.
7.Cells 4 pm in diameter............oovveiiiiiiiiiiiiiiaane, (1) G. atrata

7. Cells 4.5 pm in diameter....................c.ouenn (7) G. polydermatica

8. Cells 5.5 um in diameter......................... (2) G. chroococcidiopsis
8. Cells 6 um in diameter..............ccoevieiieiiniinnnn. (4) G. decorticans

1. Gloeocapsa atrata Kiitzing 1845

Page |33



International Journal of Bio-Science and Bio-Technology (1JBSBT)

IssN: 2233-7849
Vol-11-Issue-11-November-2019

The thallus is made up of small mucilaginous colony. Two to four cells assemble to gether to to
form a colony with hyaline sheath. Cells without sheath are 3 um — 4.5 um in diameter. Sheath

multilayered, diameter of each cell with sheath is 5.5 pm — 9.5 um.

Habitat — Collected from baburbag area [Sample No. SC — 40, 45 (pH 6.5 & Temperature 16°C)
dated 12/12/2002] on the surface of water of a non-cemented drain carrying domestic polluted
water; from Gangpur area [Sample No. SC — 67 (pH 7.5 & Temperature 18°C) dated 12/12/2002]

in an irrigation canal near a rice field.

Earlier reports from India: North India (Turner 1892); Benaras (Bharadwaja 1935); Bombay
(Dixit 1936); Calcutta ( Banerji 1936); Rajpur (Thomas and Gonzalves 1965f); Uttar Pradesh
(Tiwari 1972); Cochin (Joseph and Sarma 2004).

Fig. 1:- Camera Lucida Drawing of Gloeocapsa atratra

2. Gloeocapsa chroococcides Novacek 1934

Very small microscopic colony made up of many spherical to sub-spherical cells. Cells light
blue-green in colour with multilayered sheath. Diameter of each cell without sheath 4 ym — 5.6

um and with sheath 6 ym - 8 pm.

Habitat — Samples were obtained from Kalna area [Sample No. SC — 98 (pH 7 & Temperature
18°C) dated 28/12/2002] as floating algal mass in a road side water body from Galsi area
[Sample No. SC — 103, 106 (pH 7.5 & Temperature 15°C) dated 23/02/2003] as floating mass on

the waters of a rice field.

Earlier reports from India: This is the first report of this taxon from this part of India.
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Taxonomic note: This taxon is presently known as Gloeocapsopsis chroococcoides (Novacek) J.
Komarek 1993 (Guiry and Guiry 2012).

Fig. 2 & Fig. 3:- Camera Lucida Drawing of Gloeocapsa chroococcoides

3. Gloeocapsa crepidinum (Thuret) Thuret 1876

Thallus microscopic with very watery hyaline sheath. The colony is made up of very small
number of cells, generally 4 — 8. Cells are 5 um - 6 um in diameter and sheath around individual

cells is very thick or stratified.

Habitat — The samples were obtained from Sheyarabazar area [Sample No. SC — 214, 215 (pH 7
& Temperature 30°C) dated 04/03/2005] from amongst the aquatic and semi-aquatic plants of
road side water bodies as gelatinous mass.

Earlier reports from India: Poona (Schmidle 1900); Nainital (Singh 1974); Karnataka ( Bongale
and Bharati 1980); Lucknow (Prasad and Mehrotra 1980); West Bengal (Mukhopadhyay and
Chatterjee 1981); Cochin (Joseph and Sarma 2004).

Taxonomic note: This taxon is presently known as Gloeocapsopsis crepidinum (Thuret) Geitler
ex Komérek 1993 (Guiry and Guiry 2012).
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Fig. 4:- Camera Lucida drawing of Gloeocapsa crepidinum
4. Gloeocapsa decorticans (A. Braun) Richter 1925

Colony made up of two — four cells and many such colony aggregated together to form small
thallus. Cells without sheath 6 pum - 8 um in diameter and with sheath 12 um - 14 um in

diameter. Sheath stratified, hyaline.

Habitat — Collected from Baburbag area [Sample No. SC — 17, 27& 34 (pH 6.5 & Temperature
15°C) dated 12/12/2002] growing as attached algal film on the surface of the temporary drain
used for domestic purpose.

Earlier reports from India: Uttar Pradesh (Mitra 1951; Pandey 1965; Pal 1975; Chadha and
Pandey 1983a,b); West Bengal ( Gupta 1975); Punjab (Pandhol and Grover 1976); Karnataka (
Bongale and Bharati 1980; Somashekar 1983).

Fig. 5:- Camera Lucida drawing of Gloeocapsa decorticans

5. Gloeocapsa gelatinosa (Meneghini) Kiitzing 1843
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Small microscopic colony with very less number of cells. The colony is oval in outline with 8
um - 9 um in diameter and 9 um - 10 um in length, cells 1.5 um - 2 um in diameter with
individual hyaline watery thin sheath.

Habitat — Sample was obtained from Talit area [Sample No. SC — 194 (pH 7 & Temperature
32°C) dated 19/06/2004] in a sewage canal of temporary nature as mucilaginous mass and form
Bajepratap Pur area [Sample No. SC — 195 (pH 7 & Temperature 33°C) dated 19/06/2004] as

floating algal mass on the water of a drain heavily polluted by domestic waste water.

Earlier reports from India: Calcutta ( Banerji 1936); Tuwa (Thomas and Gonzalves 1965d).

O

Fig. 6:- Camera Lucida drawing of Gloeocapsa gelatinosa

6. Gloeocapsa nigrescens Nageli In Rabenhorst 1857

Thallus dark blue-green in colour with watery sheath. Cells within the colony are 8 um — 8.4 um
in diameter without sheath and 11 um - 12 um in diameter with sheath. Cells spherical in outline
with not lamellated sheath.

Habitat — Collected from Baburbag area [Sample No. SC — 34 (pH 6.5 & Temperature 15°C)
dated 12/12/2002] in a drain heavily polluted by medical waste from nearby medical college;
from Memari area [Samaple No. SC — 83 (pH 7 & Temperature 16°C) dated 25/12/2002] in a
rice field as free floating algal mass and from Satgachia area in a road side water body in sub-
merged condition [Sample No. SC — 95 (pH 7 & Temperature 16°C) dated 25/12/2002].

Earlier reports from India: Punjab (Sarma and Kanta 1978).
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Fig. 7:- Camera Lucida drawing of Gloeocapsa nigrescens

7. Gloeocapsa polydermatica Kutzing 1846

Many small mucilaginous colony assemble together to form mucilaginous Thallus. Cells
spherical to sub-spherical in outline and 3.5 pym — 4.5 pm in diameter. Shrath around individual

cells not very prominent but the sheath is very thick, distinctly lamellated and dark in colour.

Habitat — The samples were collected from the Baburbag area [Sample No. SC — 23, 25 and 29
(pH 6.5 & Temperature 15°C) dated 12/12/2002] as growing on the surface of the moist wall
surface of a temporary drain in the area use for domestic purpose.

Earlier reports from India: Ghaziabad ( Pal 1975); Meerut (Bendre and Kumar 1975); West
Bengal ( Sinha and Mukherjee 1975b); Karnataka ( Bongale and Bharati 1980; Somashekar
1984b).

Taxonomic note: This taxon is presently known as Gloeocystis polydermatica (Kutzing) Hindak
1978 (Guiry and Guiry 2012).

Fig. 8:- Camera Lucida drawing of Gloeocapsa polydermatica

8. Gloeocapsa rupestris Kutzing 1845
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The Thallus is yellowish green in colour, made up of numerous small colonies. Colony 60 pum -
75 pum in diameter with relatively thick sheath. Cells are without sheath 7 ym - 9 um in diameter

and with sheath 9 pm — 10.5 pm in diameter.

Habitat — The samples were collected from the Korzona area [Sample No. SC — 189 and 190 (pH
7 & Temperature 32°C) dated 07/03/2004] as growing within some sub-merged aquatic plants as

mucilaginous algal mass.

Earlier reports from India: West Bengal ( Prain 1905; Banerji 1936; Pal and Santra 1982; Maity
and Santra 1985; Santra et al 1988); Uttar Pradesh (Tiwari 1972); Coimbatore (Laloraya and
Mitra 1974); Uttar Pradesh (Pal 1975; Pandey 1982); Punjab (Sarma and Kanta 1978); Karnataka
( Bongale and Bharati 1980); Maharastra ( Bhoge and Ragothaman 1986); Cochin (Joseph and
Sarma 2004).

Fig. 9:- Camera Lucida drawing of Gloeocapsa rupestris
9. Gloeocapsa violascea (Corda) Rabenhorst 1865

Colony small in size with two to four cells and 75 pm - 100 pm in diameter. Sheath thick and
lamellated. Cells without sheath 3 pum - 4 um in diameter and with sheath 10 pm - 15 um in

diameter.

Habitat — Samples were collected from the Police Line area of Burdwan town itself [Sample No.
SC — 08 and 10 (pH 6.5 & Temperature 25°C) dated 28/11/2002] in a pond used for routine
domestic activities and from Baburbag area [Sample No. SC — 18 (pH 6.5 & Temperature 15°C)

dated 12/12/2002] as attached on the surface of the drain carrying medical waste.

Earlier reports from India: Bombay (Schmidle 1900).

Page |39



International Journal of Bio-Science and Bio-Technology (1JBSBT)

IssN: 2233-7849
Vol-11-Issue-11-November-2019

s

Fig. 10:- Camera Lucida drawing of Gloeocapsa violascea

ACKNOWLEDGMENT

Thanks are due from the author to Dr. J.P. Keshri of Phycology section, Department of Botany,
The University of Burdwan for his guidance, constant support during the investigation and
providing all kinds of research facilities to the corresponding author. The constant
encouragement of Principal, Syamsundar College along with all other associated staff and
colleagues of the said colleges are duly acknowledged. The authors acknowledge the immense
help received from the scholars whose articles were cited and included in references of this
manuscript. The authors are also grateful to authors / editors / publishers of all those articles,
journals and books from where the literature for this article has been reviewed and discussed.

REFERENCE

Bornet, E. & Flahault, C. (1888). Note sur deux nouveaux genres d'algues perforantes. Journal
de Botanique, Morot 2: 161-165.

Desikachary T.V. (1959) “Cyanophyta: Indian Council of Agricultural Research,” New Delhi,
686 pp.

De Toni, G. (1934). Noterelle di nomenclatura algologica. 1. Alcuni casi di omonimia

(Missoficee). pp. [7]. Brescia: Privately published.

Page |40



International Journal of Bio-Science and Bio-Technology (1JBSBT)

IssN: 2233-7849
Vol-11-Issue-11-November-2019

Drouet, F. & Daily, W.A. (1956). “Revision of the coccoid Myxophyceae.” Butter University
Botany studies 12: 1 — 218.

Friedmann, 1. (1955). Geitlerea calcarean. gen. et n. sp. A new atmophytic lime-incrusting blue-
green alga. Botaniska Notiser 108: 439-445.

Friedmann, E.I. (1979). The genus Geitleria (Cyanophyceae, Cyanobacteria): Distribution of G.
calcarea and G. floridana n. sp.. Plant Systematics and Evolution 131: 169-178.

Gallon J. R. (1978), Ecological Bulletins No. 26, Environmental Role of Nitrogen-Fixing Blue-
Green Algae and Asymbiotic Bacteria, pp. 60-68

Guiry, M.D. in Guiry, M.D. & Guiry, G.M. (2019). AlgaeBase. World-wide electronic
publication, National University of Ireland, Galway. http://www.algaebase.org; searched on 18
August 2019.

Komarek, J. & Anagnostides, K. (1986). “Modern approach to the classification system of
cyanophytes. 2 . Chroococcales.” Arch. Hydrobiol.Suppl. 73, Algological Studies 43: 157 — 226.

Komarek, J. & Anagnostidis, K. (2005). Susswasserflora von Mitteleuropa. Cyanoprokaryota: 2.
Teil/2nd Part: Oscillatoriales. Vol. 19 pp. 1-759. Minchen: Elsevier Spektrum Akademischer
Verlag.

Komaérek, J. (2013). Susswasserflora von Mitteleuropa. Cyanoprokaryota: 3rd part:
heterocystous genera. Vol. 19 pp. [i]-xviii, [1]-1130. Heidelberg: Springer Spektrum.

Komarek, J., Kastovsky, J., Mares, J. & Johansen, J.R. (2014). Taxonomic classification of
cyanoprokaryotes (cyanobacterial genera) 2014, using a polyphasic approach. Preslia 86: 295-
335.

Stanier R.Y., Kunisawa R., Mandel M. & Cohen-Bazire G. (1971). “Purification and properties

of unicellular blue-green algae (Order Chroococcales).” Bacteriological Review 35: 171-205.

Page |41



