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Abstract
Chlorococcum humicola (Näg.) Rabenh., Coelastrum astroideum De Notaris, Scenedesmus bijuga
var. irregularis (Wille) G. M. Smith and Comasiella arcuata var. platydisca (G. M. Smith) E. Hegewald &
M. Wolf are very common freshwater Chlorococcalean algal taxa in the geographical occurrence of
Hooghly district, West Bengal, India. The members of the order Chlorococcales exhibited wide
morphological diversity in shape and size of vegetative cells and, colonies. They reproduced mainly by
autospores. Besides these, they also propagated by zoospores or aplanospores. During the taxonomic
investigation, it was noticed that the above said species were grown better in lentic aquatic bodies as well
as most of the taxa showed higher periodicity in hot and humid monsoon (August) and summer (MarchApril). Except, Chlorococcum humicola (Näg.) Rabenh. other three algal taxa are coenobial types.
Scenedesmus Meyen colony is flat, whereas Coelastrum Näg. is spherical in a morphological point of view.
It was also observed that the two varieties of the genus Scenedesmus Meyen occurred in polluted water
bodies, so they are good ecological indicator of water pollution. All these taxa are being reported first time
from this area and Comasiella arcuata var. platydisca (G.M. Smith) E. Hegewald & M. Wolf and,
Coelastrum astroideum De Notaris for the first time from West Bengal. The study of physicochemical
parameters of water bodies showed that they can tolerate the fluccuation of chemical oxygen demand
values. Higher temperature (˃25°C), moderate alkalinity (<8.5), dissolved oxygen values above 6.0 mg/l
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and lower inorganic nutrient contents as well as turbidity accelerated their occurrences, growths and
periodicities in aquatic bodies.

Keywords; Taxonomy, Chlorococcales, Hooghly, West Bengal, India.
Introduction
Different water bodies exhibited their own properties in respect of their physicochemical parameters
and aquatic life-forms. In each water bodies, the quality and abundance of aquatic flora are determined by
the nature and composition of water, its temperature, oxygen content, pH , amount of organic and inorganic
matter and, various pollutants [1, 2]. Green algae are aquatic plants and act as the pioneer photosynthetic
organism or producer in the world of ecosystem [3]. Till date, a total number of 101 species of
Chlorococcales belonging to 18 genera have been reported from various regions of India [4].The genus
Scenedesmus Meyen was interpreted in a broad sense that included many species with very different
morphological characters [5, 6, 7]. In sewage purification processes, it provides oxygen for the bacterial
breakdown of organic matter and thereby, helps to destroy other harmful substances [8]. Chlorococcum
Fries and Coelastrum Näg. and Scenedesmus Meyen are microscopic, planktonic, greenish and coccoid
algae which are mainly act as primary producer in aquatic ecosystems and also used for experimental work
on problems of pollution. Some studies had been made by a few workers on the taxonomy of these genera
from India [8, 9, 10, 11, 12]. Taking, ecology of Chlorococcales members into consideration, lower values
of nitrates and phosphstes (main nutrients) thrive their better growth [13]. Temperature is an important
physical factor which affects on other chemical and biological factors of the water [14]. Higher temperature
plays a significant role for the occurrence of Chlorococcales member [15, 16] and periodicity of them [17].
pH is another crucial ecological parameter which affects on the survival of aquatic flora [14, 18, 19] and
alkaline pH favours for algal growth [20]. The maximum abundance of Chlorococcales algae are found
during

summer months and spring [13, 21, 22, 23].The main aim of the present study was the

documentation and to report of the Chlorococcalean green algal flora with taxonomy and limnology from
Hooghly, West Bengal, India. As, the information on the algal taxonomy and biodiversity in relation to
ecological aspects pertaining to the water bodies in West Bengal, India is unavailable hence this study was
undertaken from this region.

Materials and Methods
The algae had been collected in glass containers from different places viz. Khamargachi (N 23°-05' E
88°-43'), Tribeni (N 22°-99' E 88°-40') and Diara (N22°-79' E 88°-28') of Hooghly district,West Bengal,
India. A detailed study was made by examining specimens under Olympus microscope (Model-CH20i) for
identification of species. Samples were preserved in 40% formalin. Identifications of these taxa were
accomplished followed references [5, 6, 24, 25, 26, 34]. The pH and temperature of the water bodies were
determined at the sites immediately after collections with the help of portable pH meter (Model No.

www.bumej.com

48

Mesopotamia Environmental Journal

ISSN 2410-2598

Mesop. environ. j. 2016, Vol.2, No.2:47-56.
PP9046 Philips, India) and Zeal’s mercury thermometers (UK).The other limnological parameters such as
nitrate-nitrogen (NO3-N), phosphate (PO43-), dissolved oxygen (DO), biochemical oxygen demand (BOD),
chemical oxygen demand (COD), turbidity and total alkalinity of waters were estimated by UV-VIS
Spectrophotometry (CECIL CE- 7200) following the standard method [27]. All the physicochemical
parameters are expressed in mg/l except pH and temperature.

Results and Discussion
A total number of four planktonic and coccoid green algal taxa viz.C. humicola (Näg.) Rabenh., C.
astroideum De Notaris, S. bijuga var. irregularis (Wille) G. M. Smith and C. arcuata var. platydisca (G.
M. Smith) E. Hegewald & M. Wolf of the family Chlorococcaceae belonging to the order Chlorococcales
of the class Chlorophyceae was recorded and described for the first time from two types aquatic ecosystems
in Hooghly district of West Bengal, India. Each currently accepted name has been provided with its author
(s) name. Their descriptions provided below:
Morpho-taxonomic description
KEY TO THE GENERA
1(a) Cellssolitary or temporary in colonies and normally spherical---------- Chlorococcum Fries
1(b) Cells always in colonies------------------------------------------------------- (2)
2(a) Colony spherical to polygonaland hollow; cells not parallel with
longitudinal axes and compressed-----------------------------------------------------Coelastrum Näg.
2(b) Colony flat; cells not parallel with longitudinal axis --------------------Scenedesmus Meyen

Order: Chlorococcales
Family: Chlorococcaceae
Genus: Chlorococcum Fries
1. Chlorococcum humicola (Näg.) Rabenh. ( pl. 1, fig. 1)

[28] 3: 58; [24] 73, fig. 3; [26] 75, pl.18, figs. 2a, b. pl. 95, fig. 6, pl. 93, fig. 1.
Description: Cells solitary or in a small clumps, green, spherical; 8.8 to 14.4 µm broad, wall thin, smooth;
chloroplast parietal, without notch, completely filling the cell; pyrenoid one; multinucleate; contractile
vacuole absent.
Habitat: Canal water at Khamargachi.
Collection No: 567; dated: 16.08.2009
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Significance: Primary producer and component of aquatic food chain in freshwater ecosystems.
Order: Chlorococcales
Family: Coelastraceae
Genus: Coelastrum Näg.
2. Coelastrum astroideum De Notaris ( pl. 1, fig. 2)
[29] 80, pl. 9, fig. 93; [6] 725, fig. 202.4
Description: Planktonic and colonial; colony spherical with very minute gelatinous processes leaving and
smaller intercellular spaces; coenobium 8 to 16 celled; 38.0 to 46.0 µm in diameter; cells oval with smooth
cell wall and enclosed by a delicate gelatinous sheath and also closely interconnected by gelatinous
process; chloroplast cup-shaped to diffused with pyrenoids; cells 10.0 to15.0 µm in diameter.
Habitat: Pond water at Tribeni.
Collection No: 1221; dated: 18.04.2012
Significance: Primary producer and component of aquatic food chain in freshwater ecosystems.
Genus: 2. Scenedesmus Meyen
KEY TO THE SPECIES
1(a).Cells lie in a single linear series; cells ellipsoids ---------------------S. bijuga var. irregularis
(b).Cells lie in two rows; cells oblong-ovate ------------------------------ C. arcuata var. platydisca
Order: Chlorococcales
Family: Coelastraceae
3. Scenedesmus bijuga var. irregularis (Wille) G. M. Smith ( pl. 1, fig. 3)
[5] 18: 448; [24] 253, figs. 163 i, m as Scenedesmus bijugatus var. irregularis Wille, 1967
[25] 125, fig. 204; [30] 80, pl. I, fig. 10, pl. II, fig. 27.
Description: Planktonic, colonial, colony flat or slightly curved, consisting of 4 cells and arranged in an
irregular or sub-alternating manner; cells are oblong-ellipsoidal to oval; 15.15 µm long and 4.55 µm broad;
cell wall smooth i.e. without any spines; chloroplast one and parietal; pyrenoid one.
Habitat: Pond water at Khamargachi.
Collection No: 1220; dated: 15.03.2012
Significance: Primary producer and component of aquatic food chain in freshwater ecosystems.
West Bengal: This is the second time report of that taxon from this state.
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4. Comasiella arcuata var. platydisca (G. M. Smith) E. Hegewald & M. Wolf ( pl. 1, fig. 4)
Basionym: Scenedesmus arcuatus var. platydiscus G.M. Smith, 1916
[5] 18: 451, pl. 30, figs. 101-105. [33] 49: 332, fig. 1 table.
Description: Plant planktonic, colonial, bright green; colony slightly curve and flat, consisting of 8 cells;
cells arranged in 2 rows; individual vegetative cell oblong-ovate; cells become angular by compression and
kept in contact with lateral walls; cell wall without spines; poles of cells broadly rounded; cells 8.0 to 11.0
µm long and 4.0 to 6.0 µm broad.
Habitat: Pond water at Diara (In association with Anabaena species).
Collection No: 1230;dated: 29.08.2012
Significance: Primary producer and component of aquatic food chain in freshwater ecosystems.
West Bengal: This taxon is appeared to be the first report from West Bengal, India.

The periodicity of those algae had been presented in table-1. In terms of periodicity, Chlorococcum
humicola was found almost every months except three months. Coelastrum astroideum was observed at the
onset of winter and summer seasons. Scenedesmus bijuga var. irregularis was noticed just after the
monsoon and prior to monsoon while Comasiella arcuata var. platydisca dominated in the months on June
to October during the years of survey. The data pertaining to various limnological parameters which
brought about changes in the ecological set up and there by influenced the growth and periodicity of
Chlorococcalean algae in water bodies had been given [table-2]. The temperature data indicated a range of
26°C-31°C in the studied aquatic ecosystems during algal collections time. The author never found
temperature below 25°C during the study period. Water had a pH from 7.4-7.8 and alkaline in nature
(above 7.0). DO (dissolved oxygen), one of the most important parameter to assess water quality, was
observed in the range between 6.2 mg/l and 6.8 mg/l. The BOD and COD values ranged from 4.0-5.0 mg/l
and 90.0-140.0 mg/l, respectively. It was noted that BOD and COD were positively correlated in all the
sites. NO3-N (nitrate-nitogen) and PO43-(phosphate)-the most essential nutrients for algal growth and
development were in lower amounts. Total alkalinity which depends on dissolved bicarbonate, carbonate
and hydroxide ions varied from 102.0-134.0 mg/l in the studied water bodies whereas, the range of
turbidity was fluctuated between 18.0-26.0 mg/l during the limnological study.
pH range 6.0 - 8.5 is ideal for algal growth [31] and this was found to be true in the present
investigation. Abundance of Chlorococcales is higher when temperature is increased [13, 15, 16, 17].
Similar conclusion can be made from this study, although author also observed the Chlorococcalean algal
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members in raniny season with high humid climatic condition. Nutrient contents like NO3-N and PO43have a direct relationship with the algal growth [32]. The present results of nutrient status also supported
the argument made by author earlier while working on Euglenophycean members from this locality.
Overall, higher pH and DO values indicated high rate of photosynthetic activity that might be due to
presence of sufficient algal flora or phytoplanktons in the water bodies. So, the present study revealed the
importance of floristic works to identify algal species. In addition to that, analysis of physicochemical
parameters and their effect on algal biodiversity in selected fresh water ecosystems provided valuable
ecological information for further algological study.

Plate (1): figs.1-4: 1. Chlorococcum humicola (Näg.) Rabenh., 2. Coelastrum
astroideum De Notaris, 3.Scenedesmusbijuga var. irregularis (Wille) G. M. Smith, 4.
Scenedesmus arcuatus var. platydiscus G.M. Smith. The scale :20µm

Table 1. Periodicity of four algal taxa
Name of the Algal taxa

Periodicity in months
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Chlorococcum humicola

+

+

+

+

Coelastrum astroideum

-

-

+

+

Scenedesmus bijuga var.
irregularis

-

-

+

+

Scenedesmus arcuatus var.
platydiscus

-

-

-

-

-

-

+

+

+

+

-

+

-

-

-

-

+

+

-

+

-

-

-

+

+

+

+

-

+

+

+

+

+

-

-

+ indicated presence and – indicated absence of algal taxa
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Table 2: Physicochemical characteristics of water bodies at the time of algal collections
(Mean±SE)

Physicochemical parameters of water
Collectio
n sites

Temp.
(°C)

pH

Canal at
Khamarga
chi

26º
±0.2

Pond at
Tribeni

NO3-

PO43-

N(mg/1
)

100.0±
5.5

5.0±0.1

6.4±0.
1

6.2±0.
08

DO
(mg/1)

BOD
(mg/1)

COD
(mg/1)

7.4±
0.05

6.8±0.
1

4.4±0.2

30º±0.
2

7.8±
0.04

6.4±0.
2

Pond at
Khamarga
chi

26º
±0.5

7.4±
0.05

Pond at
Diara

31º±0.
2

7.5±
0.05

(mg/1)

Total
alkalini
ty
(mg/l)

Turbid
ity(mg
/l)

0.3±0.0
5

0.28±0.
05

120±1.
1

20±1.0

140.0±
5.7

0.6±0.1

0.48±0.
1

134±1.
1

18±1.1

4.0±0.0
8

90.0±2.
8

0.37±0.
05

0.36±0.
05

128±1.
1

22±1.1

4.1±0.1

110.0±
5.5

0.4±0.1

0.35±0.
04

102±1.
0

26±1.0

References
[1] Khan, F. A. and Ansari, A. A. Eutrophication: An ecological vision. Bot. Rev., Vol.71, pp. 449-482.
2005.

www.bumej.com

53

Mesopotamia Environmental Journal

ISSN 2410-2598

Mesop. environ. j. 2016, Vol.2, No.2:47-56.
[2] Sharma, S. S., Singh, G. P. and Sharma, V. K. Seasonal phytoplanktonic diversity of Kalisil River in
Keladevi Wildlife Sanctuary, district Karauli, Rajasthan, India. Int. J. Pharm. Bio. Sci., Vol.3, No.3, pp.
890-899. 2012.

[3] Rai, S. K. and Misra, P. K. Taxonomy and diversity of genus Pediastrum Meyen (Chlorophyceae,
Algae) in East Nepal. Our Nature, Vol.10, pp. 167-175. 2012.
[4] Jena, M. and Adhikary, S. P. Chlorococcales (Chlorophyceae) of Eastern and North-Eastern states of
India. Algae, Vol.22, No.3, pp.167-183. 2007.
[5] Smith, G. M. A monograph of the algal genus Scenedesmus based upon based pure culture studies. Trans. Wisc. Acad. Sci., Arts & Lett., Vol.18, pp. 422-528. 1916.
[6] Komábek, J. and Fott, B. Chlorophyceae (Grünalgen), Ordnung: Chlorococcales. In: Huber-Pestalozzi
G. (ed.), DasPhytoplankton des Süsswassers, Die Binnengewässer.Stuttgart, Schweizerbart'sche
Verlagsbuchhandlung, 16, 7/1. pp. 1-1044. 1983.
[7] Hegewald, E., Bock, C and Krienitz, L. A phylogenetic study on Scenedesmaceae with the description
of a new species of Pectinodesmus and the new genera Verrucodesmus and Chodatodesmus
(Chlorophyta, Chlorophyceae). Fottea Olomouc., Vol.13, No.2, pp. 149-164. 2013.
[8] Beherepatil, K. H. and Deore, L. T. Genus Scenedesmus from different habitats of Nashik and it’s
environs (M.S.) India. Int. J. Bioassays, Vol.2, No.4, pp.727-734. 2013.
[9] Brühl, P. and Biswas, K. P. The algae of Bengal filter-beds. J. Dep. Sci. Calcutta Univ.,Vol.4, pp. 1-17.
1922.
[10] Mallick, P. and Keshri, J. P. A study on Chlorococcalean algae and their associate plants in Bankura
district, West Bengal. Int. J. Plant Sci., Vol.4, No.1, pp. 285-288. 2009.
[11] Patil, K. J. Mahajan, R. T. and Mahajan, S. R. Phytonic diversity of Jalgaon district, Maharashtra
(India). J. Algal Biomass Utln., Vol.3, No.2, pp.71-102. 2012.
[12] Patil, S. A. Genus Scenedesmus Meyen from Mangrul dam dist Jalgaon, Maharashtra. Indian J.
Fundamental & Applied Life Sci., Vol.3, No.2, pp. 204-210. 2013.
[13] Rao, V. S. An ecological study of three freshwater ponds of Hyderabad- India III. The phytoplankton
(Volvocales, Chlorococcales and Desmids). Hydrobiol., Vol.47, No.2, pp. 319-337. 1975.
[14] Hassan, F. M., Salman, J. M. and Abdulameer, S. H. Seasonal variation of environmental properties
and phytoplankton community in Al- Hussainya River, Holly Karbala-Iraq. Mesop. Environ. J., Vol.1,
No.1, pp.56-82. 2014.
[15] Singh, V. P. Phytoplankton ecology of the inland waters of Utter Pradesh Proc. Sym. Algol., ICAR,
New Delhi.1960.
[16] Zafar, A. R. Limnological studies on freshwater ponds of Hyderabad, India IV. The biocenose.
periodicity and species composition of unicellular and colonial phytoplankton in polluted and unpolluted
environments. Hydrobiol., Vol.45, No.1, pp. 1-32. 1967.

www.bumej.com

54

Mesopotamia Environmental Journal

ISSN 2410-2598

Mesop. environ. j. 2016, Vol.2, No.2:47-56.
[17] Venkateswarlu, V. An ecological study of the algae of the river Moosi, Hyderabad (India) with special
reference to water pollution. II-factors influencing the distribution of algae. Hydrobiol., Vol.33, pp. 352363. 1969.
[18] Peterson, J., McFarland, M., Dictson, N., Boellstorff, D., Berg, M. and Roberts, G. Texas watershed
steward hand book: A water resource training curriculum. Agri life extension. Texas A & M Univ. Sys.
Depart. Soil & Crop Sci., 2013.
[19] Hassan, F. M., Kadhim, N .F. and Hussein, F. H. Effect of chemical and physical properties of river
water in Shatt Al-Hilla on phytoplankton communities . E- J. Chem., Vol.5, No.2, pp. 323-330. 2008.
[20] Agale, M. C., Patil J. V., and Patel, N. G. Study of seasonal variations of Phytoplankton and their
correlation with physicochemical parameters of Budaki Medium Irrigation Tank, Shirpur. Dist.
Dhule(M.S.) India. European J. Zool. Res., Vol.2, No.3, pp. 8-16. 2013.
[21] Sharma, S. S., Singh, G. P. and Sharma, V. K. Seasonal phytoplanktonic diversity of Kalisil River in
Keladevi Wildlife Sanctuary, district Karauli, Rajasthan, India. Int. J. Pharm. Bio. Sci., Vol.3, No.3, pp.
890-899. 2012.
[22] Salman , J . M., Kalifa, A. T. and Hassan, F. M. Qualitative and quantitative study of epipelic algae
and related environmental parameters in Al - Hilla River , Iraq . Int. J. Curr. Res., Vol.5, No.1, pp. 3318 3327. 2013.
[23] Alkam, F. M. and Abdullah, A. H. Seasonly study of the quantity and quality of phytoplankton in the
Main outfull drain - Iraq - Qadisiyah. J. Thi- Qar Sci., Vol.4, No.1, pp. 26- 41. 2013.
[24] Philipose, M. T. Chlorococcales. I.C.A.R., New Delhi. pp.1-365. 1967.
[25] Hegewald, E. and Silva, P. Annotated catalogue of Scenedesmus and nomenclaturally related genera
including original descriptions and figures. Bibl. Phycol., Vol.80, pp.1-587. 1988.
[26] Kant, S. and Gupta, P. Algal flora of Ladakh. Jodhpur, India. pp.1-341. 1998.
[27] A. P. H. A. Standard methods for the examination of water and waste water (21st ed.). American Public
Health Association, Washington, DC. New York. 2005.
[28] Rabenhorst, L. Flora Europaea algarum aquae dulcis et submarinae. Leipzig. Vol.3, pp.1-451. 1868.
[29] De Notaris, G. Elementi per lo studio delle Desmidacee Italiche. Desmidacée delle Val Itrasca. Genova
[Genoa]: Co' tipi del R.I. de'sordo-muti., pp. 1-84. 1867.
[30] Das, M and Keshri, J. P. Scenedesmus Meyen & related genera in foot hills of Eastern Himalaya, India.
Phykos., Vol.45, No.1, pp. 75-84. 2015.
[31] Robert, D. S., Robert, W. H and Evereff, L. G. Phytoplankton distribution and water quality indices of
lake head ( Colorodo river). Phycol., Vol.10, pp. 232-333. 1974.
[32] Halder, N and Sinha, S. N. New records of Euglena acus (O.F. Müll.) Ehr. and Phacus acuminatus (A.
Stokes) Huber-Pestalozzi of Euglenineae from Hooghly District, West Bengal. JAIR., Vol.3, No.7, pp. 333336. 2014.

www.bumej.com

55

Mesopotamia Environmental Journal

ISSN 2410-2598

Mesop. environ. j. 2016, Vol.2, No.2:47-56.
[33] Hegewald, E., Wolf, M., Keller, A., Friedl, T. and Krienitz, L. ITS2 sequence-structure phylogeny in
the Scenedesmaceae with special reference to Coelastrum (Chlorophyta, Chlorophyceae), including the
new genera Comasiella and Pectinodesmus. Phycol., Vol.49, No.4, pp. 325-335. 2010.
[34] Guiry, M. D. and Guiry, G. M. Algaebase. Worldwide electronic publication, National University of
Ireland, Galway (http://www.algaebase.org.). 2016.

www.bumej.com

56

