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Abstract—This paper represents the diversity report and frequency of different genus relative to sampling locations from English Bazaar 
Block, Malda District, West Bengal. We have randomly sampled 100 locations throughout English Bazaar Block during July 2017. We have 
recorded 69 genera belonging to 36 families. Among them Botryococcus, Chlorococcum, Diadesmis, Aphanocapsa, Oscillatoria shows very 
high frequency whereas Chamaecalyx, Staurastrum, Stauridium, Gomphosphaeria, Anabaenopsis, Actinastrum shows very low frequency. 

1. INTRODUCTION 

English Bazaar Block (Map 1) is situated in Malda District, West Bengal and located between 24˚48̍̍ 30̎ and 25˚04 ̍ 40̎ north 
latitudes and 87˚56̍ 30̎ and 88˚07 ̍30 ̎east longitudes. Climate is warm and temperate in Malda. 

There are very few reports from Malda district regarding phytoplankton diversity. Our prime intention for this investigation is to 
assess the phytoplankton diversity in this area. 

We have sampled randomly throughout English Bazaar for unbiassed survey. Samples were collected from wetlands, jheels, 
ponds, Small stagnant water bodies etc.  

Frequency (Table 2, Plot 2) and species accumulation curve (Plot 1) was analyzed. 

2. MATERIALS AND METHODS  

2.1. Sample Collection 

Samples were collected during July 2017, from 100 randomly chosen sampling sites, throughout English Bazaar. Sample were 
collected in acid washed glass container and preserved in 4 % formalin.  

2.2. Identification 

Identification was done with the help of Desikachary, Prescott, key’s of N. Anand and standard literatures. 

2.3. Statistical Analysis and Plots 

MS Excel was used to record the data, data analysis and plot making was done using PAST 3.  
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Map 1: Showing the location of english bazar block 
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3. OBSERVATION 

3.1 Observed Taxa  

Recorded taxa is represented in the following table.  

Table 1: Recorded taxa from english bazaar block 

List of Taxa 
Sl. No. Family Genus Species 

1 Bacillariaceae Nitzschia frustulum 
holsatica 
nana 
palea 
umbonata 
sigmoidea 

Grunowia tabellaria 
2 Botryococcaceae Botryococcus  protuberans 
3 Catenulaceae Amphora angusta 
4 Chaetophoraceae Stigeoclonium attenuatum 

subuligerum 
Leptosira mediciana 

5 Chamaesiphonaceae Chamaesiphon confervicola 
Chamaecalyx calyculatus 

6 Characiaceae Characium angustum 
7 Chlamydomonadaceae Chlamydomonas polypyrenoideum 
8 Chlorellaceae Chlorella vulgaris 
9 Chlorococcaceae Chlorococcum minutum 
10 Cladophoraceae Cladophora glomerata 
11 Coleochaetaceae Coleochaete scutata 
12 Desmidiaceae Closterium calosporum 

ehrenbergii 
jenneri 
kuetzingii 
moniliferum 
lunula 
bitrapezoideum 
formosulum 
venus 

Staurastrum brebissonii 
thangaicum 

13 Diadesmidaceae Diadesmis confervacea 
14 Euglenaceae Euglena acus 

cantabrica 
proxima 
splendens 
viridis 
anabaena 
clavata 

Phacus acuminatus 
caudatus 
circulatus 
longicauda 

15 Fragilariaceae Fragilaria crotonensis 
incisa 

Synedra gracilis 
tergestina 

Diatoma mesodon 
tenuis 

16 Gomphonemataceae Gomphonema angustatum 
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constrictum 
dichotomum 
elegans 
grunowii 
montanum 
olivaceum 
parvulum 

17 Hydrodictyaceae Pediastrum boryanum 
duplex 
tetras 

Stauridium tetras 
Monactinus simplex 

18 Melosiraceae Melosira varians 
19 Merismopediaceae Aphanocapsa elachista 

grevillei 
incerta 
parasitica 

Merismopedia glauca 
Gomphosphaeria aponina 
Microcystis aeruginosa 

flos-aquae 
novacekii 

20 Microchaetaceae Microchaete sp. 
21 Naviculaceae Navicula cyprinus 

didyma 
gottlandica 
lamii 
microspora 
protracta 
striolata 
tripunctata 
viridula 

22 Neidiaceae Neidium affine 
binode 
gracile 

23 Nostocaceae Cylindrospermopsis raciborskii 
Anabaenopsis circularis 
Anabaena oscillarioides 

subcylindrica 
24 Oedogoniaceae Oedogonium crispum 

globosum 
mitratum 
platygenum 
varians 

25 Oscillatoriaceae   Oscillatoria anguina 
leonardii 
princeps 
subbrevis 
yamadae 

Lyngbya latissima 
Homoeothrix varians 

26 Phormidiaceae Arthrospira khannae 
Planktothrix compressa 

cryptovaginata 
isothrix 

Tychonema rhodonema 
Phormidesmis molle 
Phormidium acutum 

autumnale 
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Chlorinum 
formosum 

27 Pseudanabaenaceae Pseudanabaena biceps 
galeata 

Spirulina major 
Planktolyngbya brevicellularis 

circumcreta 
contorta 

Leptolyngbya lurida 
28 Rhoicospheniaceae Rhoicosphenia abreviata 
29 Rivulariaceae Dichothrix ledereri 

Calothrix geitonos 
parietina 

30 Scenedesmaceae Coelastrum astroideum 
microporum 
pseudomicroporum 

Hariotina reticulatum 
Actinastrum hantzschii 
Desmodesmus armatus 

bicaudatus 
intermedius 

Scenedesmus acutus 
muzzanensis 

Acutodesmus acuminatus 
obliquus 

Pectinodesmus pectinatus 
Dicloster acutus 

31 Scytonemataceae Scytonema ocellatum 
32 Stauroneidaceae Stauroneis anceps 

pusilla 
33 Tabellariaceae Tabellaria fenestrata 

Tabularia gaillonii 
34 Ulotrichaceae Ulothrix gigas 

tenuissima 
35 Volvocaceae Pandorina morum 
36 Zygnemataceae Spirogyra acanthophora 

flavescens 
kundaensis 
oblata 
parvula 
subsalsa 

Zygnema carinatum 
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Plot 1: Species accumulation curve 

3.2. Genus Frequency and Relative Frequency 

Frequency and relative frequency of recorded 69 genera from 100 samples is given below. 

Table 2: Frequency and relative frequency 

Sl. No. Genus Frequency Relative frequency 
1 Nitzschia 76 3.47 
2 Grunowia 32 1.46 
3 Botryococcus 90 4.11 
4 Amphora 54 2.47 
5 Stigeoclonium 7 0.32 
6 Leptosira 26 1.19 
7 Chamaesiphon 22 1.00 
8 Chamaecalyx 2 0.09 
9 Characium 38 1.74 
10 Chlamydomonas 10 0.46 
11 Chlorella 42 1.92 
12 Chlorococcum 86 3.93 
13 Cladophora 5 0.23 
14 Coleochaete 8 0.37 
15 Closterium 24 1.10 
16 Staurastrum 2 0.09 
17 Diadesmis 89 4.06 
18 Euglena 11 0.50 
19 Phacus 4 0.18 
20 Fragilaria 59 2.69 
21 Synedra 42 1.92 
22 Diatoma 65 2.97 
23 Gomphonema 49 2.24 
24 Pediastrum 3 0.14 
25 Stauridium 2 0.09 
26 Monactinus 4 0.18 
27 Melosira 4 0.18 
28 Aphanocapsa 91 4.16 
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29 Merismopedia 7 0.32 
30 Gomphosphaeria 2 0.09 
31 Microcystis 54 2.47 
32 Navicula 61 2.79 
33 Neidium 49 2.24 
34 Cylindrospermopsis 14 0.64 
35 Anabaenopsis 2 0.09 
36 Anabaena 3 0.14 
37 Oedogonium 78 3.56 
38 Oscillatoria 88 4.02 
39 Lyngbya 40 1.83 
40 Homoeothrix 4 0.18 
41 Arthrospira 12 0.55 
42 Planktothrix 51 2.33 
43 Tychonema 45 2.05 
44 Phormidesmis 20 0.91 
45 Phormidium 46 2.10 
46 Pseudanabaena 57 2.60 
47 Spirulina  27 1.23 
48 Planktolyngbya 14 0.64 
49 Leptolyngbya 3 0.14 
50 Rhoicosphenia 51 2.33 
51 Dichothrix 3 0.14 
52 Calothrix 12 0.55 
53 Coelastrum 9 0.41 
54 Hariotina 3 0.14 
55 Actinastrum 2 0.09 
56 Tetradesmus 49 2.24 
57 Desmodesmus 57 2.60 
58 Scenedesmus 52 2.37 
59 Acutodesmus 57 2.60 
60 Pectinodesmus 11 0.50 
61 Dicloster 3 0.14 
62 Scytonema 5 0.23 
63 Stauroneis 44 2.01 
64 Tabellaria 50 2.28 
65 Tabularia 15 0.68 
66 Ulothrix 24 1.10 
67 Pandorina 12 0.55 
68 Spirogyra 60 2.74 
69 Zygnema 47 2.15 
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Plot 2. Frequency vs Number of genus 

4. DISCUSSION AND CONCLUSION 

Total 151 species from 69 genera belonging to 36 families were recorded from English Bazaar. Botryococcus, Chlorococcum, 
Diadesmis, Aphanocapsa, Oscillatoria found to have very high frequency whereas Chamaecalyx, Staurastrum, Stauridium, 
Gomphosphaeria, Anabaenopsis, Actinastrum shows very low frequency throughout English Bazaar. 

Species accumulation curve (plot 1) shows very low increment in taxa after about 50 sample analysis. 

Among 69 genera, 23 found to have 1-10% of frequency, 20 genera found to have 41- 70% and 2 genera is found to have 90-
100% frequency (Plot 2).  

5. ACKNOWLEDGEMENTS 

We are thankful to the Department of Botany of University of Gour Banga, for providing research facility and smooth 
environment to perform research work. 

REFERENCES 

[1] Desikachary, T .V. (1959) Cyanophyta. Indian Council of Agricultural Research. New Delhi. 
 
[2] Tarar J L, Mazumdar Studies on the algae ambazari water 
treatment plant. Proceedings: Plant Sciences 1981. 
 
[3] Prescott,G.W, Algae of the western great lakes area, Pub.Otto Koellz Science publishers, Koenigstein 1951. 
 
[4] Bold, H.C. and Wynne, M.J. (1978). “Introduction to Algae”. Prentice Hall of India Pvt. Ltd., New Delhi: 706. 
 
[5] Philipose, M.T., Freshwater phytoplankton of inland fisheries, Proc. Sym. Algol., ICAR, New Delhi, 272-291 (1960)  
 
[6] Singh, R.N. Role of blue-green algae in nitrogen economy of  Indian agriculture.Indian Council of Agricultural Research, New Delhi.1961. 
 
[7] Anand, N., 1998. Indian Freshwater Microalgae. Bishen Shigh Mahendra Pal Singh Publication, Dehra Dun, India. 
 
[8] APHA Standard methods for the examination of water and waste water, 21st edition. American Public Health Association, Washington 

(2005) 
 
[9] Fritsch, F.E., 1945. The Structure and Reproduction of the Algae. Vol. 2. Cambridge University Press, UK. 
 



Prasanta Kumar Garai, Prashanta Kumar Mitra and Dr. Sudipta Kumar Sil 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 5, Issue 2; April-June, 2018 

116 

[10] Gupta, D. 1965. Some new records of blue-green algae from West Bengal. Bull. Bot. Soc. Bengal 19(1): 1-2. 
 
[11] Tiwari, A. & Chauhan, S.V.S., 2006. Seasonal planktonic diversity of Kitham lake, Agra. Journal of Environmental Biology 27, 35-38. 
 
[12] Kamath, D., Puttaiah, E.T., Kiran, B.R. and Kumar, V. 2006. Diversity of phytoplankton in Santhekadur Tank in Shimoga District, 

Karnataka. Environ. Ecol. 24S(3): 521-524. 
 
[13] Randhawa, M.S. 1959. Zygnemaceae. Indian Council of Agricultural Research, New Delhi. 
 
[14] Santra, S.C., Pal, U.C., Maity, H. and Bandyopadhya, G. 1988. Blue-green algae in saline habitats of West Bengal: A systematic account. 

Biol. Mem. 14(1): 81-108. 
 
[15] Anonymous, 2001. Office of the Registrar General and Census Commissioner (web), Delimitation Commission of India (web). 
 
[16] Sen, N. and Naskar, K.R. 2003. Algal flora of Sundarbans Mangals. Daya Publishing House, New Delhi. 
 
[17] Whitton, B.A. and Potts, M. 2000. The Ecology of Cyanobacteria: Their Diversity in Time and Space. Kluwer Academy Publisher, 

Netherlands. 
 
[18] Round FE, Crawford RM & Mann DG (1990) The diatoms: biology and morphology of the genera. Cambridge University Press, 

Cambridge. 
 
[19] Prasanna, R. and S. Nayak (2007) Influence of diverse soil ecologies on cyanobacterial diversity and abundance. Wetlands Ecological 

Management. 15: 127-134 
 
[20] Santra, S. C. (1993) Biology of rice fields blue green algae. Daya Publishing House, Delhi. 
 
[21] Singh. R. N. (1950) Reclamation of usar lands in India through blue green algae. Nature. 165: 325-326. 
 
[22] Sinha, J. P and D. Mukherjee (1975) Blue green algae from the paddy fields of Bankura district of West Bengal. Phykos. 14: 117-118. 
 
[23] Dillard G. 1999. Common freshwater algae of the United states. An illustrated key to the genera (excludind Diatom), J. Cramer. 1999. 
 
[24] Naskar, N.M. and K.R. Naskar 2007. Diversity of Ulotrichales in estuarine wetlands of North 24 Parganas District, West Bengal. Indian 

Hydrobiol. 10(2): 249-255. 
 
[25] Saxena, S., Singh, B. V., Tiwari, S.and Dhar, D. W.. Physiological characterization of cyanobacterial isolates from Orissa and West 

Bengal. Indian Journal of Plant Physiology. 2007. 
 
[26] Suseela, M.R. & Toppo, K., 2010. Fresh water algae of Amarkantak Biosphere, Madhya Pradesh, India. Journal of Economic and 

Taxonomic Botany 34(1), 37-41. 
 
[27] Ward, H.B. and Whipple, G.C. Freshwater Biology, 2nd Edition. John Wiley and Sons, New York (1959)  
 
[28] Prescott, G. W. How to know the freshwater algae, 3rd Edn.W.M.C. Brown Company Publishers, Dubuque, Iowa (1978)  
 
[29] Sarode PT & Kamat ND (1979) Diatoms of Marathwada, Maharashtra-I. Phycological Society of India 18: 25– 32. 
 
[30] Nazneen,S., Influence of hydro biological factors on the seasonal abundance of phytoplankton in Kinjhar Lake, Pakistan, Intl.Reuse 

Ges.Hydrobiol. 62(2), 269-282 (1980)  
 
[31] Gomathy, R., Deepa, P., Jeyachandran, S.,  manoharan, C., and Vijayakumar, S., Biodiversity of Cyanobacteria from different freshwater 

ponds, Thiruvarur. Indian Hydrobiol., 8, 12-17 (2011) 
 
[32] Rao, C.B., On the distribution of algae in a group of six small ponds. II. Algal periodicity. J. Ecol. 43, 291 307 (1955)  
 
[33] Boyd, C.E. 1973. Summer algal communities and primary productivity in fish ponds. 
 
[34] Naskar, N.M., K.R. Naskar and C.R. Sen 2008a. Brackish water Oscillatoriaceae from North 24 Parganas, West Bengal, India. Bangladesh 

J. Plant Taxon.  
 
[35] Fritsch, F.E., 1935. The Structure and Reproduction of the Algae. Vol. 1. Cambridge University Press, UK. 



Assessment on Phytoplankton Diversity from English Bazaar Block of Malda District 117 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 5, Issue 2; April-June, 2018 

 
[36] Giller, Paul S. and O’ Donovan, G. 2002. Biodiversity and Environment. Proceedings of the Royal Irish Academy B 102(3). 
 
[37] Whitford, L.A. & Schumacher, G.J., 1973. A manual of freshwater algae. Spark Press,Raleigh. 
 
[38] Prasad, B.N. & Saxena, M., 1980. Ecological study of blue green algae in the river Gomti. Indian Journal of Environment and Health 

22(2), 151-168. 
 
[39] Prescott, G.W., 1964. The fresh water algae. Brown Company Publishers, Dubuque, Lowa. 
 
[40] Naskar, N.M., Naskar, K.R. and Sen, C.R. 2006. A systematic account of Chroococcales (Myxophyceae) from Brackishwater wetlands of 

North 24-Parganas District, West Bengal. Environ. Ecol. 24S(3): 655-657. 
 
[41] Singh, V.P., 1960. Phytoplankton ecology of inland waters of Uttar Pradesh. In Proceeding of Symposium on Algology. I.C.A.R., New 

Delhi. pp. 243-271. 
 
[42] West, W., West, G.S. and Carter, N. (1923). “A monograph of the British Desmidiaceae”. Royal Soc. London. 
 
[43] Sukunan, V.V., 1980. Seasonal fluctuations of plankton of Nagarjuna sagar reservoir, Andhra Pradesh, India. Indian Journal of Fisheries 

Society India 12, 79-91. 
 
[44] Sultana, L.H. & Gupta, S., 2009. Phytoplankton diversity and dynamics of Chatla floodplain lake, Barak valley, Assam, North-East India 

– A seasonal study. Journal of Environmental Biology 30, 1007-1012. 
 
[45] Prescott, G.W., 1976. How to know the fresh water algae. Brown Company Publishers, Dubuque, Lowa 
 
[46] Suseela, M.R. & Toppo, K., 2004. Fresh water algae of Changu lake of Sikkim Himalayas, India. Phytotaxonomy 4, 100-103. 
 
[47] Sen, C.R. 2005. The genus Phormidium Kütz. from lower Gangetic Plains of West Bengal. In: Keshri, J.P and Kargupta, A.N. (eds), 

Glimpses of Indian Phycology. Bishen Singh Mahendra Pal Singh, Dehra Dun. 
 
[48] J. C. Roy, “Periodicity of Plankton Diatoms of the Chilika Lake for the Years 1950-1951,” Journal of the Bombay Natural History 

Society. 
 
[49] Swaranlatha, N. & Rao, A.N. 1998. Ecological studies of Banjara lake with reference to water pollution. Journal of Environmental 

Biology 19, 179-189. 
 
[50] Gupta, D. 1975. Some new records of blue-green algae from West Bengal-II. Bull. Bot. Soc. Bengal 29(1): 29-31. 
 
[51] Venkateswarlu, V., 1969. An ecological study of the algae of the Mossi river, Hyderabad (India) with special reference to water pollution 

Part II .Factor influencing the distribution of algae. 
 
[52] Pandey, S.N. 1973. Studies on distribution periodicity and some ecological aspects of phytoplankton of Kanpur. Advanced and Applied 

Phycology 2, 70-73. 
 
[53] Biswas, K. 1949. Common fresh and brackish water algal flora of India and Burma, 15, Rec. Bot. Surv.India.  
 
[54] Naskar, N.M., K.R. Naskar and C.R. Sen 2006. A systematic account of Chroococcales (Myxophyceae) from brackish water wetlands of 

North 24 Parganas District, West Bengal. Environ. Ecol. 24(3): 655-657. 
 
[55] Dwivedi, B.K. & Pandey, G.C. 2002. Physico-chemical factors and algal diversity of two ponds, (Girija Kund and Maqubara Pond), 

Faizabad. Pollution Research 21, 361-371. 
 
[56] Naskar, N.M., K.R. Naskar and S. Talai 2008b. Occurrence of six species of Spirulina Turpin em Garden from the coastal wetlands of 

North 24 Parganas District, West Bengal, India. Seshaiyana 
16(1): 4-5. 
 
[57] Ganapati, S.V., Some aspects of ecology of freshwater algae (with special reference to static waters), J. Ecol., 19, 233-272 (1940)  
 
[58] Suresh, A., Kumar, R.P., Dhanasekaran, D. & Thajuddin, N., 2012. Biodiversity ofMicroalgae in Western and Eastern Ghats, India. 

Journal of Biological Sciences 15(19): 919-928. 
 



Prasanta Kumar Garai, Prashanta Kumar Mitra and Dr. Sudipta Kumar Sil 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 5, Issue 2; April-June, 2018 

118 

[59] Sanjeevaraj, P.J. 2003. Strategies for conserving the macrofauna of Pulicat lake- A case study. In Natural Aquatic Ecosystems of India. 
Thematic Biodiversity Strategy and Action Plan, Zoological Survey of India, Chennai. 

 
[60] Woodson, B.R. 1960. A study of the Chlorophyta of the James river basin, Virginia, II. Ecology. Virginia J. Sci. 2: 27-36. 
 
[61] Sridhar, R., Thangaradjou, T., Kumar, S.S. & Kannan, L., 2006. Water quality and phytoplankton characteristics in the Palk Bay, South-

East cost of India. Journal of Environmental Biology 27, 561-566. 
 
[62] Vikal, P. (2008). “Limnobotanical Investigation of Lake Pichhola with special reference to Algal Biodiversity”. J.Indian bot. Soc. 87: 116-

119 
 
[63] Raghuwanshi, R.K., Patil, P. and Verma, A. (2011) “Biodiversity of Algae in River Narmada at Hoshangabad”.Current World 

Environment. 6(1),91-93. 
 
[64] Leghari MK, Waheed SB, Leghorn MK. Ecological study of algal flora of Kunhar River of Pakistan. Pak J Bot. 2001;33:629‒636. 
 
[65] Barinova S, Krassilov VA. Algal diversity and bio‒indication of water resources in Israel. IJER. 2012;1:62‒72.. 
 
[66] Gandhi, H.P. (1998). “Freshwater diatoms of Central Gujrat with a review and some others” Bishen Singh Mahendra Pal Singh 

Publication, Dehradun, India. 324. 
 
[67] Hussain F, Anjum G, Zaidi MI, et al. Fresh water algae of Hann Urak Valley Quetta. Pak J Bot. 1984;16(1):81–84.  
 
[68] Mahajan, S.R. and Nandan, S.N. (2008). “Morphology of Desmids from Jalgaon, North Maharashtra”. J.Indian. Bot. Soc. 87: 213-217 
 
[69] Noura, H., Mohammed, C., Mostafa, C.I. and Tojo, N. (2014) “Contribution to the algal biodiversity study in the Moroccan Atlantic 

coast”. International Journal of Innove Research in Science, Engineering and Technology.3(5): 12507-12523. 
 
[70] Agale, M.C., Patil J.V. and Patel, N.G. 2013. Study of seasonal variations of Phytoplankton and their correlation with physicochemical 

parameters of Budaki Medium Irrigation Tank,Shirpur. Dist. Dhule (M.S.) India. European Journal of Zoological Research, 2(3): 8-16. 
 
[71] Ansari Ekhalak, Gadhia Mohini and Surana Ranjana. 2013. Phytoplanktonic Studies of Village Pond with Reference to water Quality. 

IJIRSET, 2: 9. 
 
[72] Transeau EN. The Zygnemataceae (fresh-water conjugate algae) with keys for the identification of genera and species, and seven hundred 

eighty-nine illustrations. Columbus: Ohio State Univ Press, USA; 1951. 
 
[73] Mishra, Sharma, S.R. and Yadav. 1992. Phytoplanktonic communities in respect to environmental conditions of lentic waters at Gwalior 

(MP). J.Environ.Bio., 13(4): 291-296. 
 
[74] Pandey UC, Tiwari RK and Pandey DC. 1983. An Enumeration of Chlorococcales from Allahabad, U.P., India, Bibliotheca Phycologica. 

66: 115-126. 
 
[75] Caspers H. Algal cultures and phytoplankton ecology. 3rd edition, In: Fogg GE, Thake B, editors. USA: University of Wisconsin Press; 

1965.  
 
[76] Buragohain BB, Yasmin F. Biomonitoring of pollution by microalgae community in aquatic system with special reference to water quality 

of river Kolong, Nagaon, Assam, India. Int J Appl Sci Biotechnol. 2014;2(1):45‒49.  
[77] Santra, S. C.. Biology of rice fields blue green algae. Daya publishing house. Delhi. 1993. 
 
[78] Khuram I, Ahmad N, Jan S, et al. Freshwater green algal biofouling of boats in the Kabul River, Pakistan. Oceanol Hydrobiol Stud. 

2014;43(4):329‒336. 
  
[79] Wehr JD. Freshwater Algae of North America: Ecology and Classification. 2nd edition, Elsevier; 2002. 
  
[80] Stevenson RJ, Bothwell ML, Lowe RL. Algal ecology: Freshwater benthic ecosystem. 1st edition, USA: San Diego: Academic press; 

1996. 753 p.  
 
[81] Prasad, B.N. and Srivastava, M.N. (1992). “Fresh water algal Flora of Andaman and Nicobar Island’s Vol.I”, B. Singh and M.P. Singh, 

Dehradun, India: 369.  



Assessment on Phytoplankton Diversity from English Bazaar Block of Malda District 119 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 5, Issue 2; April-June, 2018 

[82] Barinova S, Anissimova OV, Nevo E, et al. Diversity and ecology of algae from the Nahal Qishon River, northern Israel. Plant 
Biosystems. 2004;138(3):245‒259. 

 
[83] Sarim FM, Zaman A. Some freshwater algae of District Charsadda NWFP, Pakistan. Pesh Uni Teach Assoc J. 2005;12:5‒10. 
  
[84] Das, S.K., Samad, L.K., Ramanujam, P. and Adhikary, S.P. (2009). “Freshwater Algae of Meghalaya”. J. Indian bot. Soc. 88(1 & 2): 102-

118.  
 
[85] Chacko, P.I. and Srinivasan, R., Observation on hydrobiology of the major river of Madras State, South India, Cortr. Fresh Biol. Stn. 

Madras, 13: 1-16 (1955). 5. 
 
[86] Collins FS. The Green Algae of North America. Tufts College Studies. 1909;2:79‒480. 
 
[87] Gronlund E, Froling M. Wastewater Treatment and Recycling with Microalgae in Cold Climate. Proceedings of the 20th International 

Sustainable Development Research Conference; 2014 June18‒20; Trondheim, Norway. Tronheim: Norwegian University of Science and 
Technology, Department of Product Design, Resilience–the new research frontier; 2014:317‒324. 

  
[88] Bellinger EG, Sigee DC. Freshwater Algae: Identification and Use as Bioindicators. 2nd edition, UK: Chichester, Wiley; 2015.  
 
[89] Adhikary, S.P. 2000. A preliminary survey of algae of estuaries and coastal areas in Orissa. Seaweed Research and Utilization, 22:1-5. 
 
[90] Barhate, V.P. & Tarar, J.L., 1981. The algal flora of Tapti river, Bhusawal, Maharashtra. Phykos, 20 (1 & 2): 75-78. 
 
[91] Habib, I. & Pandey, U.C. 1990. The Euglenineae from 
Nakatia river, Bareilly (U.P.) India. J. Ind. Bot. Soc., 69: 387-390. 
 
[92] Dwivedi RK & Misra PK (2014) On the occurrence of freshwater diatoms of southern Himachal Pradesh, India. Phycological Society of 

India 44(1): 17–24. 
 
[93] Vasishta P C. More Cyanophyceae of Hoshiarpur II. JBNHS 1963; 60(3): 671-678. [134] Vasishta P C. Thermal cyanophyceae of India-I. 

Phykos 1968. 
 
[94] Gaikwad, SR, Tarot, SR, Chavan, TP. Diversity of Phytoplankton and zooplankton with respect to pollution status of river Tapi in North 

Maharastra region, J. Curr. Sci. 2004. 
 
[95] Prasad, B.N. 1965. On the algal flora of river Varuna in Varanasi district. J. Sci. Res. B.H.U. 15(1): 142- 151 
 
[96] Rana, B.C. and Parlia, S. 1988. Phycological evaluation of the river Agad, Udaipur.Phykos 27: 211-217. 
 
[97] Singh, C.S. 1963. A systematic account of the fresh water diatoms of Uttar Pradesh – III. Diatom flora 
 
[98] Halder N, Sinha SN. New Report of the Occurrence of Four Chlorophycean Algal Species from West Bengal, India. J. Algal Biomass. 

Utln. 2015: 6 (3);20- 3. 
 
[99] Rajeshwari MS, Krishnamurthy SR. Algal flora of the river Bhadra at the outlet of Bhadra Dam, Shivamogga. Phykos. 2015:45 (1);40-53. 
 
[100] Kalita J, Bhuyan SI, Das R. An assessment of Green algae (Chlorophyceae) diversity in different habitats of RiBhoi, Meghalaya. Pharma 

Inn. J. 2015: 4(2);50-5 
 
[101] Hirano, M. 1965. Fresh water Algae in Antarctic regions. In P. Ven- Meighen. P. Van Dye and J. Schell. (eds). Biogeography and 

Ecology in Antarctica. 
 
[102] Verma R, Singh GP. Algal flora (Chlorophyceae) of Sikar District, Rajasthan. Indian J. Applied & Pure Bio. 2010:25 (2);281-4. 
 
[103] Bhatnagar M, Bhardwaj N. Biodiversity of algal flora in River Chambal at Kota, Rajasthan. Nat. Env. & Poll. Tech.2013: 12(3);547-9. 
 
[104] Sharma SS, Singh GP and Sharma VK. Seasonal phytoplanktonic diversity of Kalisil River in Keladevi wildlife sanctuary, district 

Karauli, Rajasthan, India. Int. J. Pharm Bio Sci. 2012: 3(3); (B) 890 –9. 
 
[105] Pentecost A. Introduction to Freshwater Algae. The Richmond Publishing Co. Ltd., Surrey.1984. 
 
[106] Kudesia, V.P. and Sharma, S., Physicochemical Characteristics of river Kali Nadi at Meerut. IAWPC Tech. Allual 8: 168 (1981). 



Prasanta Kumar Garai, Prashanta Kumar Mitra and Dr. Sudipta Kumar Sil 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 5, Issue 2; April-June, 2018 

120 

[107] Rathore DK, Preeti S, Sumeria HK. Studies on the periodicity of chlorophyceae of Jait Sagar lake, Bundi (Rajasthan). S. A. J. Exp. Bio. 
2014:4(5); 232-9.  

 
[108] Paul, T. K., and Santra, S.C. Contribution to the cyanophyceae of Murashidabad. Phykos.1982. Tarar J L, Mazumdar Studies on the algae 

ambazari water 
treatment plant. Proceedings: Plant Sciences 1981.. 
 
[109] Ravikumar, M; Manjappa, S; Kiran, BR; Puttaiah, ET, Phytoplankton periodicity in relation to abiotic factors in Kulahalli tank near 

Harapanahalli, Karnataka, Nat. Environ. Pollut. Technol. 2006. 
 
[110] Padhi, M. & Padhi, S. 1999. Phytoplanktonic community of Gopalpur estuary. Seaweed Res. Utiln., 21: 95-97. 
 
[111] Hortobabyi T. 1969. Phytoplankton organisms from the reservoirs of the Jamuna River, India. Stud. Biol. Acad. Sci. Hung. 8: 1-80. 
 
[112] Thajuddin N, Subramanian G. Survey of cyanobacterial flora of the southern east coast of India. Botanica Marina 1992. 
 
[113] Song. T., L. Martensson, T. Eriksson, W. Zheng and U. Rasmussen (2005) Biodiversity and seasonal variation of the cyanobacterial 

assemblage in a rice paddy field in Fujian, China. FEMS Microbiology Ecology. 54: 131-140. Talpassayi, E. R. S. (1962) The 
myophyceae of Kumaon hills, Uttar Pradesh, India. II Proceedings of Indian Academy of Sciences B 55: 251-255.  

 
[114] Heywood,R.B. 1977. Limnological survey of Ablation Point area, Alexander island. Antarctica- Phil. Trans. Royl- Soc. London. B 279. 

39-54. 
 
[115] Kumar R, Seth MK, Suseela MR. Chlorophyceae of district Kangra of Himachal Pradesh. Phykos. 2012:42(2); 5-8. 
 
[116] K. Raghuwanshi et.al (2011) Biodiversity of Narmada river vol 6. 
 
[117] Barupal GK, Narayan P. Chlorophycean flora of Kaylana Lake, Jodhpur (Rajasthan), India. J. Algal Biomass Utln. 2016. 
 
[118] Mathur, M., An ecological study of the algal flora of the river Narmada at Hoshangabad.  
 
[119] Palmer, CM., Algae and water Pollution Castle house publication Ltd., U.S.A., 1-123 (1980). 
 
[120] Pattanaik, B. 7 Adhikary,P. 2002. Blue green algal flora at some archeological sites and monuments of India. Feddes Reported 113. 289-

300. 
 
[121] Anand N. Indian fresh water microalgae. Bishen Singh Mahendra Pal Singh, Dehradun, India 1998. 
 
[122] Bongale U D, Bharati S G. On the algal flora of cultivated soils of of Karnataka State, India. Phykos 1980. 
 
[123] Deka S J, Sarma G C. Preliminary checklist of Oscillatoriaceae (Cyanophyta), Goalpara District, Assam, India. International Journal of 

Applied Biology and Pharmaceutical Technology 2011. 
 
[124] Veereshakumar, NS; Homani, SP. Algal biodiversity in freshwater and related to physico-chemical factors, Nat. Environ. Pollut. 

Technol. 2006 
 
[125] Devassy, VP, Goss, JI. Phytoplankton community structure and succession in tropical estuarine complex (Central West Cost of India), 

Estuarine, Costal Shelf Sci. 1988. 
 
[126] Thakur H A, Behere K H. Study of filamentous algal biodiversity at Gangapur Dam Nasik dist. (M.S.), India. Proceedings of Taal 2007: 

The World Lake Conference 2008. 
 
[127] Gandhi HP (1958) Fresh water diatoms from Kolhapur and its immediate environments. Journal of the Bombay Natural History Society 

55(3): 493–511. 
 
[128] Tiwari G L. Study of blue-green algae from paddy fields soils of India. Hydrobiologia 1972 
 
[129] Vasishta P C. More Cyanophyceae of Hoshiarpur. J Bombay nat Hist Soc 1961. 
 
[130] Jena, M., Ratha, S.K. & Adhikary, S.P. 2005. Algal diversity changes in Kathjodi river after receiving sewage of Cuttack and its 

ecological implication. 
 



Assessment on Phytoplankton Diversity from English Bazaar Block of Malda District 121 
 

 

Journal of Agroecology and Natural Resource Management 
p-ISSN: 2394-0786, e-ISSN: 2394-0794, Volume 5, Issue 2; April-June, 2018 

[131] Cox FJ (1996). Identification of Freshwater Diatoms from Live Material. London: Chapman & Hall. 
 
[132] Scheffer M (1998). Ecology of Shallow Lakes. London: Chapman & Hall. 
 
[133] Behere and Deore (2005). Non-heterocyst genus Oscillatoria vaucher, from Nashik and its environs (M. S.) India. International Journal 

of Bioassays. 
 
[134] Oinam, G., Singh, K. O. and Tiwari, O.N. (2010). An account of morphological and biochemical characterization of some heterocystous 

cyanobacteria (Nostocalean) of NE region of India falling Indo – Burma biodiversity hotspots. Biosci. Biotech. 
 
[135] Komarek, J. and Anagnostidis, K. (1988). Modern approach of the classification system of cyanophytes 4. Nostocales. Arch. Hydrobiol 

Suppl. 82.3. Algological studies 3rd part. 
 
[136] Saika, P. and Bordoloi, R. P. M. (1994). Blue green algal flora from rice fields of Assam. Phykos. 33: 53-57. 
 
[137] Zhang, Y. M., Wu, N., Zhang, B. C. and Zhang, J. (2010). Species composition, distribution pattern and ecological functions of 

biological soil crusts in the Gurbantung gut Desert. Journal of Arid Land. 2(3): 180-189. 
 
[138] Bailey-Watts AE (1982). The composition and abundance of phytoplankton in Loch Leven (Scotland) 1977-1979 and a comparison with 

the succession in earlier years. Int Rev Ges Hydrobiol Hydrogr 67: 1-25 
 
[139] Calijuri MC, Dos Santos ACA & Jati S (2002). Temporal changes in the phytoplankton community structure in a tropical and eutrophic 

reservoir (Barra Bonita, S.P. –Brazil). Journal of Plankton Research 24: 617-634. 
 
[140] Khan AA & Siddiqui AQ (1977). Seasonal changes in limnology of perennial fish pond at Aligarh. Indian J Fish 21: 463-478. 
 
[141] Parker BC & Hatcher RF (1974). Enrichment of surface freshwater microlayer with algae. J Phycol 10: 185. 
 
[142] Rawson DS (1956). Algae indicators of tropical lake type. Limnol Oceanogr 1: 18-31. 
 
[143] Wehr JD & Sheath RG (2003). Freshwater Algae of North America. San Diego, CA: Academic Press. 
 
[144] Hirose M, Nishibe Y, Ueki M & Nakano S (2003). Seasonal changes in the abundance of autotrophic picoplankton and some 

environmental factors in hypereutrophic Furuike pond. Aquatic Ecology 37: 37-43. 
 
[145] Watson SB, McCauley E & Downing JA (1997). Patterns in phytoplankton taxonomic composition across temperate lakes of differing 

nutrient status. Limnol Oceanogr 42: 487-495. 
 
[146] Thomas J, Gonzalves E A. Thermal algae of Western India. Hydrobiologia 1965.  
 
[147] Rawson DS (1956). Algae indicators of tropical lake type. Limnol Oceanogr 1: 18-31. 
 
[148] Iyengar, M.O.P. & Venkataraman, G. 1951. The ecology and seasonal succession of the algal flora of the river Cooum at Madras with 

special reference to the diatomaceae. J. Madras Univ., 21: 140-192.  
 


