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A study on the phytoplankton community, from Karamtoli pond at Ranchi, Jharkhand was undertaken during September 
2009 to August 2010. The community showed a clear dominance of Chlorophyceae followed by Cyanophyceae and 
Bacillariophyceae. They showed summer peak in month of March and April and winter peak in September-October.  4 Species of 
Cyanophyceae, 5 species of Bacillariophyceae and 25 species of Chlorophyceae were recorded during the investigation from the 
study area. Scenedesmus and Closterium were dominant in most samples. The richness has been attributed to nutrient rich polluted 
environment of the tank.
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Phytoplanktons consist of a diverse 1992). In recent days Phytoplanktonic studies 

assemblage of nearly all major algal taxonomic of shallow lakes in Ranchi District have also 

groups. They are extremely diverse and many been investigated, by Khalkho and Das 2005, 
 exhibit a very wide tolerance to environmental Guru and Sahu 2006; Guru 2007 a, b, c, d; and 

conditions. Many environmental factors 2008 a,b.

interact to regulate spatial and seasonal growth The aim of the present investigation is to study 

and succession of phytoplankton population. the phytoplanktonic composition of a shallow 

Basically, the freshwater plankton contains pond namely Karamtoli tank. It is a rain fed 

green algae, blue green algae, yellow green perennial tank and is one of the oldest tanks of 

algae and diatoms etc. Wetzel (2001).  Ranchi city. This tank was selected because it 

Extensive studies on the phytoplanktons of sustains ample aquatic vegetation including 

Indian lakes in relation to their environmental phytoplankton throughout the year.

conditions have been made by Hosmani 

(2002), Ramakrishnan 2003, Kumawat and MATERIAL AND MTEHODS

Jawale 2004, Suseela and Dwivedi 2005, Guru Phytoplankton samples were collected every 

and Sahu, 2006, Sayeeswari and Singara month from September' 09 to August'10 with 

Charya 2006, Guru 2007a, Raja et al, 2008, the help of plankton net made up of 55 bolting 

Bandopadhyay et al 2010, Mukherji et al, 2010 silk of 100 micron mesh size. The collected 

etc. Algae have been used by many workers as samples were preserved in 0.2% formalin and 

Bio-indicators of pollution (Palmer 1969 brought to the laboratory for species analysis. 

Agarkar et al, 1994, Mishra et al, 2002, Bohra The various phytoplanktonic members were 

and Kumar 2004, Tyagi et al, 2007 Mishra and sorted out and identified under binocular 

Ram 2007 Rajlakshmi and Sakila 2007 etc.). microscope on the basis of diagnostic features. 

Little Information is available on the Characterization and identification of the 

seasonality of Plankton production in majority phytoplankton taxa were carried out with the 

of tropical lakes (Zafar 1986, Tripathi 1989, help of standard books and published articles 

Satya Mohan 1991, Mohapatra and Mohanty (Smith 1950, Prescott 1962, Desikachari 1959, 
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Randhawa 1959 Philipose 1967, etc). have been identified. Out of 22 genera 14 
belong to the Chlorophyceae, 5 genera belong 
to Bascillariophyceae and 3 genera to OBSERVATIONS
Cyanophyceae. The population is dominated 
by the Chlorococcalean flora. The details of During the present study, altogether 35 species 
their occurrence are given below.belonging to 22 genera of planktonic algae 

DISCUSSION photosynthesis. While photosynthesizing they 
Co-existence of a number of phytoplankton oxygenate surroundings thereby increasing the 
species is a conspicuous feature of freshwaters level of oxygen in the environment. Secondly 
though a few species commonly dominate a the algae are also responsible for the biological 
phytoplanktonic assemblage. Reservoirs, lakes production of energy which they transfer to the 
and ponds are normally capable of supporting organisms placed on higher trophic level 
large mixed group of planktons at or near their (Reynold, 2006).
surface, where light is present in sufficient 
intensity to carry on the process of From the result it is evident that phytoplankton 
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List of various species of planktonic algae in Karamtoli tank 
                                   
Name of the taxa Name of the taxa  

Chlorophyceae 
1. Chlamydomonas spp.                     20.  Cosmarium spp. 
2. Sphaerella lacustris                       21. Cosmarium   spp. 
3. Chlorococcum vitiosum                 22. Closterium intermedium                 
4. C. humicola                                    23. C. parvulum 
5. Nautococcus pyriformis                 24. C. acerosum 
6. Phyllobium spp.                             25. C. lunula 
7. Pediastrum borryanum                   
8. P. tetras                                       Bascillariophyceae 
9. Tetraedron minimum                     26.Synedra ulna 
10. Chlorella vulgaris                          27.Nitszschia palea 
11. Ankistrodesmus falcatus                28. N. Ovalis 
12.  A. convolutes                                 29. Navicula capitata var. capitata 
13. Selenastum microporum                30. Gomphonema  sphaerophorum 
14. Crucigenia quadrata                     31.Pinularia 
15. Scenedesmus oblicus                 Cyanophyceae 
16. S. dimorphus                                 32. Oscillatoria princeps 
17. S. bernardii                                   33. O. limosa  
18. S. bijugatus                                   34. Cylindrospermum Spp. 
19. S. bijugatus bicellularis               35. Microcystis aeruginosa 
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population showed two peaks (bimodal) ie. Chlorococcales of Karamtoli tank also have a 
'Summer peak' occurring between March-April narrow survival temperature spectrum. It 
and 'winter peak' occurring between August- appears that they get optimum conditions only 
September. Of the two peaks the phytoplankton during March-April and August-September 
population was high in summer peak. The when the temperature is not very high and 
reason may be due to the high concentration of water contains enough dissolved oxygen to 
nutrients and pH of the water during this period sustain them. In winter, temperature becomes 
influencing species richness. The table depicts too low which is not conducive for their 
that order Chlorococcales dominate the appearance though the oxygen content is quite 
planktonic population in karamtoli tank as the sustainable. 
investigators have identified 22 genera out of 
which Scenedesmus and Closterium were more The investigators presently report only 6 
abundant. species of desmids, out of which 4 belongs to 

genus Closterium while 2 to Cosmarium. The 
Habib (2002) while working on Riverine algae thin population of desmids can be attributed to 
(Ramganga River) at Bareilly, noticed the environmental health of the water bodies. 
maximum algae during the summer months but They are rich in nutrients as they receive not 
the Chlorococcalean members dwindle on the only detergents etc. but also mixed domestic 
onset of rainy season. He observed only one sewage. The above conclusion is corroborated 
peak during June which is a summer month and by the fact that high value of nitrogen, 
concluded that the temperature of summer phosphate, chlorides etc. are toxic to desmids 
accelerates the growth of Chlorococcales but population (Tarar et al. 1998) besides organic 
only up to a certain range. He also identified substances especially those excreted by the 
high concentration of dissolved oxygen as blue green algae are inhibitory to desmids 
growth promoting factor for Chlorococcales in growth (Lefevre 1964). The presence of only 
flowing water system. Earlier workers like Jana six species in the freshwater body of Karamtoli 
(1973) and Rao (1975) have also concluded tank clearly depicts dwindling or elimination of 
that well oxygenated waters are a prerequisite desmids from this region due to ever increasing 
for the growth of Chlorococcales. Guru (2008 aquatic pollution.
b), while investigating on Phytoseston 
community in lentic water, observed two peaks During the present survey 5 genera and six 
of Chlorococcalean members. She also species of diatoms were recorded of which 
concluded that the difference in the periodicity Nitschia palea and Synedra ulna was more 
and survival strategies of Chlorococcales in pronounced. Blum (1957) has also pointed out 
lentic and lotic environment is entirely that Nitschia palea is the most resistant and 
different. tolerant form of diatom and grows 

conspicuously in polluted waters which has 
The present observation of two peaks of been further supported by Palmer (1980). 
Chlorococcalean members in Karamtoli tank During inspection seasonal distribution of 
(lentic) is in contrast with the conditions diatom has been registered maximum in March 
prevailing in river system as Habib (2002) has – April (Summer) and minimum in early winter 
recorded only one peak in Ramganga River. (September - October) thus indicating two 
The  inves t iga tor  be l ieves  tha t  the  peaks. Jana (1973) has found two peaks in 
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summer (March – late April) and another the cellular ballast (Graham 2000). The chief 
highest in September. Bohra and Kumar (2004) physical factors contributing the prolific 
also observed similar trend in munsi pond and growth of the algae are high temperature, 
Nathu pond while working in the wetland of intensity of illumination, stagnation, large 
Jharkhand. It has also been suggested by most amount of phosphorous, ammoniacal nitrogen, 
of the workers (George1966, Zafar 1986, organic matter and salts of calcium and 
Kamat 1981) that diatoms are associated with magnesium (Khan 1970). After a close 
temperatures, high oxygen concentrations and inspection the investigators have the opinion 
low oxygenic matter although Rao (1977) that the occurrence of this (Oscillatoria) alga is 
states that low oxygen content may be a sign of rather unsanitary condition of the 
beneficial to diatoms. Round (1965) stated that water indicating presence of decomposed 
the uptake of Silica in diatoms is an aerobic organic matter in the water.
process and hence diatom growth is restricted 
in oxygen-deficient waters. Sullivan (1976) Finally it can be said that the phytoplankton 
also observed that under condition of stress, the flora of the tank is influenced by various 
species diversity and the numbers of diatom physico-chemical strata of the tank which 
species are decreased. depends upon the interaction among biological 

and physico-chemical factors. Due to 
Finally, the investigators concluded that the eutrophication most of the algal flora which 
thin population of diatoms can also be were sensitive to pollution did not grow in 
attributed to the environmental condition of the Karamtoli tank. However, some of the 
experimental tank which is in a state of stress pollution tolerant forms were also reported to 
due to anthropogenic activities. grow. The tanks and ponds are our natural 

resources which act as the best place for 
During the investigation the authors have rearing, growing and developing fish proteins. 
noticed 4 species of blue green algae They serve as the fish culture grounds. For such 
(Cyanobacteria) belonging to 3 genera utmost care should be taken both at public and 
Osci l la tor ia ,  Cyl indrospermum and  PPT level.
Microcystis of which Oscillatoria dominates. One of us (S.D.G.) is grateful to U.G.C. for 
Cynobacteria is extremely diverse group of granting financial assistance for this project in 
prokaryotic organism which make valuable the form of minor Research Project.
contributions to soil fertility by fixing 

REFERENCESatmospheric nitrogen and play an important 
role in all types of water bodies whether they 

Bandopadhyay Ripa &. Gorai AC 2010 Physico-
being heterogeneous or non-heterogeneous. 

chemical analysis of Pond Ecosystem of Dhanbad. 
They occur in diverse habitat due to their Biospectra.. 5 (1) 57-60.
capability to adapt to extreme condition of Bohra Chandan & Kumar Arvind 2004 Plankton 

Diversity in the Wetland of Jharkhand In: Biodiversity temperature, pH, salinity and available nutrient 
and Environment. APH Publishing Corporation. Pp. 91-(Adhikari 2005). They can change their 
123.

position within their environment in many 
Blum J L 1957 An Ecological study of algae of the saline 

ways. Many Cyanobacteria also control in their river near Michigan. Hydrobiologia. 9 301-408.
position in the water column by adjusting the Desikachari T V 1959 A Monograph of Cyanophyta. 

ICAR. New Delhi.formation of gas vacuoles and regularly 
George M G 1966 Comparative plankton ecology of five 

SUSHMA DAS GURU AND SONIA KUMARI 233



fish tanks in Delhi, India. Hydrobiologia 27 81-108. Algae and Man; D. F. Jackson (Ed). 4 337-367
Graham E Linda & Wilcox W Lee. 2000 Algae. Prentice Mishra K N and Siya Ram 2007. Comparative study of 
Hall, U. S. A. phytoplanktonic community growing in polluted ponds 
Guru Sushma D & Sahu R 2006 Morphological of jaunpur city (U.P.). J. Phytol. Res. 20(20) 161-170.
variations in Stigeoclonium (Chlorophyceae) in polluted Mukherjee, Prasanjit, Angshuman Chakraborty, Radha 
water. Bionature. 26 (2)  55-59. Krishna Jha 2010 An Ecological study of BC college 
Guru Sushma D 2007 a. Effect of xenobiotic pollution on pond at Asansol (West Bengal).Biospectra. Vol. 5 (1) 61-
the algal (chlorophyceae) population of some freshwater 64.
bodies of Jharkhand. Biospe ctra. 2 (1) 143-147. Mohapatra P K & Mohanty R C 1992 Determination of 
Guru Sushma D 2007 b. A comparative study of the water quality of the water bodies using algal bioassay 
species richness and diversity of chlorophycean method. Phykos. 31(1&2) 77-84.
assemblage of two city based polluted tanks of Ranchi. Misra P K Mehrotra R K Jai Prakash, Srivastava A K & 
Biospectra. 2 (2) 343-345. Kishore S 2002 Freshwater Planktonic algae from Basti. 
Guru Sushma D 2007 c, Prospect of Biomonitoring of Uttar Pradesh. Geophytology. 30(1&2) 61-73.
Pollution in aquatic system by Algal (Chlorophyceae) Palmer C M 1980 “Algae and Water Pollution.” Castle 
community. Indian J. Environ & Ecoplan. 14 (3) 651- House Publication Ltd. USA..
654. Philipose, MT 1967. Chlorococcales. I.C.M.R... 
Guru D Sushma 2007 d. Distribution and biodiversity of Monograph, New Delhi. Pp.  365
desmids in a freshwater lake of Ranchi. Vegetos, 20 (2) Presscott, G W 1966Algae of the Panama Canal and its 
81-85. tributaries.11. Conjugale. Phykos. 5 (1&2) 1- 49.
Guru Sushma D. 2008 a. Species Richness of Raja, Wasim, Ansari A A Shazia & Khan 2008 Water 
Scenedesmus Meyen (Chlorophyceae) in some sewage quality parameters and their correlation with the 
fed bodies of Ranchi. Bionature. 28(1)1-4. phytoplankton population of a wetland at Aligarh (U.P.), 
Guru Sushma D 2008 b. Distribution and Biodiversity of India. Biospectra: vol. 3(1). Pp.  53-56.
Chlorococclean Flora in the Phytoseston of a Freshwater Rajlakshmi M C & Sakila P 2007 Study on the ecology 
lake. Journal of Phytological Research, 21 (1) 149-150. of a pond at Peravurani, Thanjavur, Tamilnadu. Nature 
Habib. I 2002 Hydrobiological studies on River Environment and pollution Technology. Technoscience 
Ramganga at Bareilly. In Algological Research in India. publ. 6(2) 361.
Ed. Prof. N. Anand. B. S. Publisher. Pp . 253. Ramakrishnan N 2003”Biomonitoring Approaches for 
Hosmani P S 2002. Biological Indicators of water Water Quality Assessment in two water bodies at 
quality. Lake 2002 Symp on Con. Resto. Management of Tiruvannamalai, Tamilnadu India” in Martin J. Bunch,V. 
aquat. Ecosystems. (Ed. T. V. Ramachandra). CES Madha Suresh and T. vasantha Kumaran, eds. 
I.I.S.C. Bangalore. Pp. 73-76. Proceedings of the third International Conference on 
Jana B B1973 Diurnal rhythm of plankton in a Environment and health, Chennai, India, 15-17 
freshwater pond in West Bengal, India. Int. Revue. ges. December, 2003.Chennai:Department of Geography, 
Hydrobiol. 58 127-143. Univ. of Madras and Faculty of Env. Studies, York 
Kamat ND 1981Diatoms and diatom populations University. Pp. 374-385.
indicating water quality and pollution. In Proc. Randhawa, M. S. 1959. Zygnemaceae, ICAR, , New 
Workshop Boil. Indicators and Indices of environ. Poll. Delhi Pp. 478.
Eds. A.R. Zafar et al. Hyderabad. Pp. 77-83. Rao V S 1975 An ecological study of three freshwater 
Khalkho, Salvia Agatha and RNDas, 2004. Diatoms ponds of Hyderabad, India-I I I. The phytoplankton 
from Ranchi. Glimpses of Indian Phycology. Pbl. (Volvocales,  Chlorococcales and Desmids).  
B.S.M.P. Singh, Dehra Dun.Pp. 351-359.  Hydrobiologia. 47 391-397.
Khan M 1970. Algae Today, B. S. M. P. Singh Pbl. Rao. V S 1977 An ecological study of three fresh water 
Kumawat. D A and Jawale. A K 2004 An ecologicalstudy ponds of Hyderabad, India IV. The Phytoplankton 
of Chlorococcales in the inland fishery. J. Phytol. Res. (Diatoms, Euglenineae and Myxophyceae).  
17(1) 43-46. Hydrobiologia, 53 13-32.
Kumar H D. Bisaria G P  Bhandari L M Rana B C & Rao V S 1975 An ecological study of three freshwater 
Sharma V 1974 Ecological studies on algae isolated ponds of Hyderabad, India-I I I. The phytoplankton 
from the effluents of an oil refinery, a fertilizer factory (Volvocales,  Chlorococcales and Desmids).  
and a brewery, Indian J. Environ. Hlth. 16 247-255. Hydrobiologia. 47 391-397.
Lefevre M 1964 Extracellular products of algae: in Reynold C S 2006 The ecology of freshwater 

PHYTOPLANKTONIC COMMUNITY STATUS IN A ................. 234



phytoplankton. Cambridge Univ. Press. London. Pp.  McGraw-hill, New York..
384. Sullivan M J 1976 Long term effects of manipulating 
Round, F E 1965 The application of Diatom Ecology to light intencity on nutrient enrichment on the structure of 
water pollution and purification. In. Biol. Prob. Wat. a salt marsh diatom community. J. Phytol., 12 205-210.
Poll. (Ed. Tarzwell et al.), U. S. Deptt. Health Education Suseela M R & Dwivedi S 2005 Species diversity of Tola 
and Welfare, Cincinnati, Ohio. Pp. 29-33. lake, Uttar Pradesh. In “Glimpses of Indian phycology. 
Satya Mohan K 1991 Limnology of a mid-lake station of Eds. Keshri J. P and Kaegupta A. N. B. S. M. P. S. 
lake Mir-alam, Hyderabad. Current trend in Limnology I Publication. Dehra Dun. Pp. 333-340.
(Ed. N. K. Shastri) Narendra publ. New Delhi. Pp. 121- Tarar JL Charjan V & Vodke S 1998. Contribution to the 
132. knowledge of Desmids from Nagpur. Phykos. 37(1&2) 
Sayeeswari  A & Singara Charya M A 2006 Dynamics of 59-67.
Phytoplanktonic Fluctuations in Betla Lake, Tripathi C K M 1989 Phytoplanktons as indicators of 
Nizamabad, Andhra Pradesh. Recent Trends in Algal water pollution in river Ganga at Varanasi. Biol. Mem. 15 
Taxonomy II. Taxonomical and Cultural Studies. (eds. : 65-72
Vidyawati and A. K. Mahto)Associated publ. Co. New Tyagi S Dilip K. Rathore & Govind K Barual 2007. 
Delhi. Pp. 307-30. Studies on Phytoplanktonic diversity of Garsisar Tank, 
Sensagar RMS & Sharma 1982Algal flora of Yamuna Jaisalmer {India}. In Biodiversity for Sustainable 
river at Agra. Chlorococcales. Phykos. 21 164-165. development. Ed. P. C. Trivedi. Aviskar Publisher. 
Smith GM 1950 Freshwater Algae of United States. Jaipur. Pp.143-148.

SUSHMA DAS GURU AND SONIA KUMARI 235


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

