


























































































































































































































































































































































































































































PLATE 4 

Fig. l.Cyclostrellapseudostelligera Fig. 2. Bachysira serians; Fig. 3. B. vitrea; Fig. 4. 

Cocconeis pediculus; Fig. 5. Achnanthes sp; Fig. 6. Cymbella naviculiformis; Fig. 7. C 

proxima; Fig. 8. C tumida; Fig. 9. Aulocoseira granulata; Fig. 10. Encyonema 

silesiacum; Fig. 11. £. neogracile; Fig. 12. Eunotia flexuasa; Fig. 13. £. pectinalis; Fig. 

14. £. paludosa; Fig. 15. £. major; Fig. 16. is. bilunaris; Fig. 17. Fragillaria capucina; 

Fig. 18. F. biceps; Fig. 19. F. crotonensis; Scale bar = lO^m 
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PLATE 5 

Fig. 1. Gomphonema truncatum; Fig. 2. G. olivaceum; Fig. 3. G. clavatum; Fig. 4. G. 

parvalum; Fig. 5. G. gracile; Fig. 6. G. septa; Fig. 7. G. minutum; Fig. 8. Navicula 

lanceolata;Fig. 9. N. minima; Fig. 10. TV. capitoradiata; Fig. 11. TV. cryptocephala; Fig. 

12. A/", radiosa; Fig. 13. TV. protracta; Fig. 14. Neidium afftne; Fig. 15. TV. ampliatum; 

Fig. 16. Nitzchia perminuta; Fig. \7. N palea; ¥\g. 18. Hanzchia amphioxis; Fig. 19. 

Synedra ulna; Fig. 5. capitata; Fig. 21. Stauroneis phoenicenteron; Scale bar = 10(im 





PLATE 6 

Fig. 1. Sellaphora pupula; Fig. 2. Pinnularia mesolepta; Fig. 3. P. viridis; Fig. 4. P. 

gibba; Fig. 5. P. microstauron; Fig. 6. Surirella elegans; Fig. 7. & brebissonii;F\g. 8. 5. 

linearis; Fig. 9. & robusta; Scale bar = 10(xm 
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PLATE 7 

Fig. 1. Lyngbya estaurii; Fig. 2. L. limnetica; Fig. 3. Leptolyngbya sp; Fig. 4. 

Oscillatoria princep; Fig. 5. 0. limnetica ; Fig. 6. O. pseudogerminata; Fig. 7. O. 

subbrevis ; Fig. 8. 0. tenuis ; Fig. 9. 0. acuminata 2; Fig. 10. 0. agardhii; Fig. 11. 

O.amphibia ; Fig. 12. 0. chalybya; Fig. 13. 0. curviceps; Fig. 14.0. limosa; Fig. 15. 0. 

redekei; Fig. 16. 0. sancta; Fig. 17. Phormidium ambiguum; Fig. 18 P. molle; Fig. 19. 

P. te«w« ; Fig. 20. P. uncinatum; Fig. 21. Johannesbaptistia sp; Fig. 22. Merismopedia 

elegans; Fig. 23. M glauca; Fig. 24. M minima; Fig. 25. Microcystis sp; Fig. 26. 

Microcoleus sp; Fig. 27. Nostoc coruleum; Fig. 28. Nostoc sp; Fig. 29. Spirulina sp; 

Fig. 30. & major; Fig. 31. Calothrix sp; Fig. 32. Chroococcus turgidus; Fig. 33. 

Gloeocapsa alpina; Fig. 34. G aerogenosa; Fig. 35. G. alpina; Fig. 36. Aphanothece 

castagnei; Fig. 37. Aphanothece sp; Fig. 38. Coelosphaerium sp; Fig. 39. 

Synechococcus sp; Fig. 40. Anabaena constricta; Scale bar = lOjim. 





PLATE 8 

Fig. 1. Euglena oxyuris; Fig. 2. E. mutabilis; Fig. 3. E. spirogyra; Fig. 4. E. caudata; 

Fig. 5. E. polymorpha; Fig. 6. E. ehrenhergii; Fig. 7. £. acus; Fig. 8. £. elastica; Fig. 9. 

£. gracilis; Fig. 10. £. haematodes; Fig. 11. £. proximo; Fig. 12. Trachelomonas 

volvocina; Fig. 13. 71 abrupta; Fig. 14. 7". intermedia; Fig. 15. Phacus pyrum; Fig. 16. 

P. caudatus; Fig. 17. X. steinii; Fig. 18. Lepocinclis ovum; Scale bar: 5|am. 
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PLATE 9 

Fig. 1. Dinobryon sertularia; Fig. 2. Mallomonas sp; Fig. 3. Pedinella sp; Fig 4. 

Ceracium hirundiniella; Fig. 5. Woloszynskia sp; Fig. 6. Chilomonas sp; Fig. 7. 

Cryptomonas sp; Fig. & Characium sp; Fig. P. Tribonema sp; Scale bar =10nm. 
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Diversity of Algal communities in Umiew River, 
Meghalaya 

P. Ramanujam and Hygina Siangbood 
Department of Botany, School of Life Sciences 

North Eastern Hill University, Umshing, Shillong - 793 022, Meghalaya, India 

ABSTRACT 

The present paper deals with the diversity of algae in Umiew River, an important river in 
Meghalaya in relation to physico-chemical characters. The physico-chemical parameters of 
the two selected stations of the river (running source and dammed reservoir) showed 
marked variations in width, depth, transparency, current velocity, dissolved oxygen and in 
nutrient contents like nitrate, phosphorus, calcium and magnesium.Totally, 117 species 
were recorded from station-1 whereas only 46 species were recorded from station 2. Species 
diversity value was higher in station-1 thari station-2 with 0.51 and 0.37 respectively. 
Bacillariophyceae showed the highest species diversity in both the stations. Relative 
abundance of different classes in station-1 was 48% (Chlorophyceae), 24% 
(Bacillariophyceae), 21% (Cyanophyceae) and 7% (Euglenophyceae), whereas in station-2, 
49% were (Bacillariophyceae), 31% (Chlorophyceae), 19% (Cyanophyceae) and 1% 
(Euglenophyceae). Navicula with 13 and 7 species from Bacillariophyceae and Scenedesmus 
with 11 and 4 species from Chlorophyceae had been observed as the most dominant genena 
in station 1 and 2 respectively. 15 species of Desmids were recorded from station-1 whereas 
only two species were recorded from, station-2. High diversity in station-1 compared to 
station-2 could be attributed mainly to its changes in physical characteristics of the river as 
well as chemical characteristics due to lime quarrying. 

Introduction 

Meghalaya in North Eastern India is 
one of the important Biodiversity Hotspots. 
The climate in general is monsoonic with 
average rainfall of 2200 mm spread over mid 
May to September with temperature varying 
from 25°C - 34°C in summer and in winter it 
varies from 16°C to minimum of 3°C which is 
considered as very conductive conditions for 
the growth of algal communities. But very little 
is known about the algal communities, their 
diversity in different aquatic habitats. Only a 
few lakes and streams have been studied 
(Biswas 1934; Alfred 1978; Ghosh 1991; Rout 
1991; Sharma & Lyngdoh 2003, Jena et.al, 
2006a &b). Reports on the algal communities 

of rivers are still deficient. The aquatic habitats 
of this region are undergoing changes in a 
very fast pace due to anthropogenic activities. 
Distributional pattern of different algal 
communities in general has been treated as 
good indicator of water quality. Hence, the 
purpose of this present paper was to study 
the diversity of algal communities in the river 
Umiew. River Umiew is one of the most 
important rivers of Meghalaya which is still 
considered as clean water body by Central 
Pollution Control Board (CPCB Annual 
Reports 2002-2003). This river supplies 
drinking water to Shillong town and its vicinity. 
The river stretches to 400 km originating from 
Shillong peak at an altitude of 1912m and flow 
upstream through Nongkrem village, East 
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Khasi Hills District, and downstream via 
Mawphlang to Bangladesh. At Mawphlang 
village, the water has been dammed to create 
a reservoir, Greater Shillong Water Supply 
(GSWS). 

Materials and methods 

Study site description 

Two stations were selected along the 
river. Station-1 Nongkrem source of the river 
(Alt-1763 msl, Lat- N 25°3016.08", E91°54' 
12.07") where the river is narrow, shallow and 
clear, running through agricultural fields. 
Station-2 Mawphlang (Alt-1582 msl, Lat-
N25°26'45.2", E91°45'57.8") where river water 
has been dammed to create a Greater Shillong 
Water Supply. The depth of the water in this 
station is very high and it runs in between 
high hills. 

Methodology 

Algae were collected by scraping 
rocks, pebbles, dead twigs, roots and stems 
of some macrophytes. Phytoplankton was 
collected by towing plankton net into the river. 
The samples were kept in a sample container 
and preserved with 4% formaldehyde. 
Quantitative analysis of algae was done by 
using a light microscope and phase contrast 
attached with a digital camera which filmed 
the algae directly from the sample. Algal 
identification was done according to the 
monographs of Tiffany and Britton (1952), 
Prescott (1962), Philipose (1967), Desikachary 
(1988), and Krishnamurthy (2000). All voucher 
samples are preserved at Algal laboratory of 
Botany Department, North Eastern Hill 
University. Temperature, pH, dissolved 
oxygen were measured by Deluxe Water and 
Soil Analysis Kit (Model-191-E) during 
collection of samples. Water current was 
measured with the help of a bubbler and 
stopwatch. Depth was measured with the help 

of a long stick and tape, and water 
transparency was measured with Secchi-disc. 
All these parameters were measured in field 
condition. Nutrients like calcium, magnesium, 
phosphate and nitrates were analyzed in the 
laboratory one day after collection of sample 
following APHA (2005). Species diversity was 
calculated using Shannon-Weaver diversity 
index (Shannon and Weaver 1963), following 
the formula 

Where, 

p.= ni/N 

ni= No. of individuals in the i* species 

N= Total no. of individuals of all the species 

Results 

Physico-chemical factors 

A comparison of physical parameters 
in two important parts of the river station-1 
(upstream) and station-2 (huge dammed 
reservoir - downstream) showed significant 
variations in width, depth, transparency, 
current velocity. At upstream the average 
width was 5.9m and depth was 0.36m whereas 
it was 70m wide and 95m deep at downstream. 
Water transparency in station • 1 was 100 % as 
water was very clear and depth was very low 
but in station-2 transparency was 0.67m. 
Average water current velocity also differed 
considerably. In station-1, it was 0.129 m/sec 
compared to station-2, 0.03 m/sec. There were 
very little differences in temperature. Average 
pH value was 6.62 in station-1 and 7.24 in 
station-2. Dissolved oxygen and nutrients like 
nitrate and phosphate were higher in station-
1 whereas magnesium and calcium was higher 
in station-2 (Table-1). 

Species composition 

117 species from station 1 and 46 
species from station 2, mainly belonging to 
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Table 1. Average value of physico-chemical parameters in the two stations of Umiew River 

Variables Station-1 Station-2 

Width(meter) 
Depth (meter) 
Transparency (meter) 
Water current (m/sec) 
Temperature(°C) 
PH 
Dissolve Oxygen (mg"') 
Calcium (mg1) 
Magnesium (mg1) 
Nitrate (mg1) 
Phosphate (mg1) 

5.9±0.81 • 
0.36±0.15' 

0.36±0.15(100%) 
0.129±0.05« 
20.00±2.3' 
6.62±0.38' 
8.83±1.07* 
4.92±1.93' 
31.02±1.51-
4.2±0.11" 
0.27±0.03 • 

70.0±10.0b 

95.0±6.24b 

0.67±0.32 
0.035±0.01b 

20.75±3.2 " 
7.24±0.43 * 
5.83±2.16k 

7.43±0.62» 
33.71±6.32' 
1.6±0.24b 

0.18±0.15b 

Letter followed by same letter is not significantly different 

four major classes of algae were identified. 
The relative abundance of different classes in 
station-1 was 48% (Chlorophyceae), 24% 
(Bacillariophyceae), 21% (Cyanophyceae) and 
7% (Euglenophyceae), whereas in station-2, 
49% were (Bacillariophyceae), 31% 
(Chlorophyceae), 19% (Cyanophyceae) and 
1 % (Euglenophyceae) (Fig. 1). 

In station 1, maximum number of 
species 46 and individuals / ml 8964, were 
recorded from Chlorophyceae followed by 
Bacillariophyceae 35 and 4365.8, 
Euglenophyceae 20 species, but number of 
individuals/ml recorded was 1374, lesser than 
Cyanophyceae where species number 

recorded was 16 and individuals /ml recorded 
were 3896.8. In station 2 both the species 
number and individuals /ml were much lower 
than station 1. Bacillariophyceae with 20 
species and 2089.5 individuals/ml had been 
found to be the most dominant one followed 
by Chlorophyceae with 14 species and 1304.9 
individuals/ml, Cyanophyceae with 9 species 
and 796.8 individuals/ml, Euglenophyceae 
was represented by only 2 species and 286.8 
individuals/ml (Fig. 2 ). 

Distribution of algae in Station-1 was 
found to be more diverse compared to station-
2 with total species diversity of 0.51 and 0.37 
respectively. Bacillariophyceae showed the 

Station 1 Station 2 

Fig. I. Distributional pattern of different algal groups in station-1 and station-2 
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Fig. 2. No. of Species and No. of Individuals/ml 
in two stations 

highest species diversity in both the stations 
with 1.43 and 1.01 respectively (Table-2) 

Navicula was found to be the most 
dominant genus from Bacillariophyceae 
represented by 13 and 7 species, followed by 
Gomphonema with 6 and 4 species and 
Cymbella with 4 and 2 species in station 1 
and 2 respectively. In Chlorophyceae, 15 
species of Desmids were found in station-1 
whereas only two species were recorded from 
station-2. Scenedesmus was recorded as the 
most dominant green alga with 11 species in 
station 1 and 4 species in station 2. 21 species 
from Euglenophyceae were recorded from 
station 1 whereas only two euglenoid species 
were recorded from station 2. From station 1, 
14 species of cyanophycean algae were 
collected, Oscillatoria being the most 
dominant one among them whereas only 6 
species of Cyanophyceae were collected from 
station 2 (Table-3). 

Discussion 

High diversity and occurrence of 
algae from Chlorophyceae and 
Bacillariophyceae in Umiew river of Meghalaya 
indicate that the prevailing environmental 
conditions particularly the physico-chemical 
parameters are still favorable for the growth 

P. Ramanujam and Hygina Siangbood 

Table 2. Species diversity in two stations 

Algal groups Species diversity 
Station-1 Station-2 

Chlorophyceae 1.37 0.96 
Bacillariophyceae 1.43 1.01 
Cyanophyceae 0.94 0.63 
Euglenophyceae 0.99 0.36 
Total diversity 0.51 0.37 

of algal communities. Physical characteristics 
of the river Umiew at the two stations which 
varied mainly in depth, width, transparency, 
current velocity, as well as surrounding 
land use might be responsible for the 
differences observed in species diversity. 
Increase in depth resulted in decrease in 
diversity (Palmer 1980). In the present 
study, low depth, higher transparency (100%), 
and higher dissolved oxygen in station-1 
might have resulted in higher species 
diversity compared to station-2. Ariyadej 
et al, (2004) and Tiseer etal, (2008) reported 
the importance of light and dissolved oxygen 
in algal distribution in Banglang reservoir in 
Yala Province, Thailand and Nigeria 
respectively. Species diversity in both the 
stations was maximum in the class 
Bacillariophyceae due to greater cell density 
even though the total number of species from 
Chlorophyceae was more compared to other 
classes in station 1. Dominance of 
Bacillariophyceae had been reported by 
Ghosh (1991) and Rout (1991) from streams of 
both forested and deforested areas of 
Meghalaya. Rout (1991) reported totally 158 
species, of which 122 were Bacillariophyceae, 
20 Chlorophyceae and 13 members 
Cyanophyceae from streams of forested area 
whereas from streams of deforested area, 
Ghosh (1991) reported only 75 algal species 
of which 54 belonged to Bacillariophyceae, 
13 belonged to chlorophyceae and only 6 
belonged to Cyanophyceae. Jena etal. (2006) 
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Table 3. List of algal species recorded from station-1 and station 2 

Chlorophyceae 

Ankistrodesmus braunii (Naeg) Brunnthaler 
Ankistrodesmus falcatus (Corda.) Ralfs 
Asterococcus sp 
Chaetophora sp 
Charatiopsis sp 
Chlorella vulgaris Beyerinck 
Chlorococcum sp 
Chlorococcus sp 
Closterium acutum (Lyngb.) Brebisson 
Closterium croasdale Nurul Islam 
Closterium navicula Brebisson 
Closterium kuetzingii Brebisson. 
Closterium lebleinii Kuetzing 
Closterium moniliferum (Bory) Ehrenberg 
Coelastrum microsporum Naegeli 
Cosmarium circulare Reinsch 
Cosmarium cucurbita Brebisson 
Cosmarium decoratum W.et. GS.West 
Cosmarium globosum Bulnheim 
Cosmarium pseudocoronatum Nordst 
Cosmarium pyramidatum Brebisson 
Cosmarium sp 
Cosmarium subcrenatum Hantzsch 
Cosmarium undulatum (Corda) Ralfs 
Desmidium beileyi (Ralfs) Nordst. 
Gonium sp 
Haematococcus sp 
Microspora quadrata Hazen 
Monaraphidium turtile (W&G West) Kormakova 
Mougeotia sp 
Oedogonium sp 
Oocystis sp 
Penium cylindrus (Ehr.) Brebesson 
Scenedesmus abundans GW. Smith 
Scenedesmus acuminatus (Lagerheim)Chodat 
Scenedesmus acutiformis Schioeder 
Scenedesmus alternans(Reinsch) Borge 
Scenedesmus arquatus Smith 
Scenedesmus bicaudatus (Hansgirg) Chodat 
Scenedesmus bijugatus ((Turpin) Brebesson 
Scenedesmus carinatus( Lemmermann) Chodat 
Scenedesmus dimorphos (Turpin) Kuetzing 
Scenedesmus hystrex Lagerheim 
Scenedesmus obliquus (Turpin) Kuetzing 
Scenedesmus quadricauda (Turpin) Brebisson 
Sphaerozosma sp 

Station-1 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ -
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-_ 
+ 
+ 

Statio 

+ 
+ 

' _ 
_ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
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Table 3. Continued... 

Spirogyra pratensis Transeau 
Spirogyra varians ( Hass.) Kuetzing 
Staurastrum sp 
Ulothrix subconstricta GS.West 
Ulothrix zonata (Weber and Mohr.) Kuetzing 
Volvox sp 
Bacillariophyceae 
Achnanthes sp 
Amphipleura sp 
Cocconeis sp 
Cyclotella meneghiniana Kuetzing 
Cymbella ajfinis Kuetzing 
Cymbella cistula (Hempr.) Grunow 
Cymbella lanceolata Ehrenberg 
Cymbella naviculiformis Auerswald 
Cymbella tumida (Brcb.) V.Heurck 
Diatoma sp 
Fragillaria bicep Grunow 
Frustulia rhomboides (Ehr.) DeToni 
Gomphonema dichotomous Kuetzing 
Gomphonema lanceolatum Ehrenberg 
Gomphonema olivaceum (Lyngb.) Kuetzing 
Gomphonema parvalum Grunow 
Gomphonema sphaerophorum Ehrenberg 
Gomphonema telographicum Kuetzing 
Gomphonema vibrio Ehrenberg 
Melosira granulata (Ehrenberg.) Ralfs 
Navicula accomoda Hust. 
Navicula cuspidata Kuetzing 
Navicula gracilis Ehrenberg 
Navicula kariana Grunow 
Navicula lamii Manguin. 
Navicula lanceolata Kuetzing 
Navicula major Kutzing 
Navicula microspora Kant & Gupta 
Navicula pupula Kutzing 
Navicula radiosa Kutzing 
Navicula reinhardtii (Grunow) Van Heurck 
Navicula rhyncocephala Kuetzing 
Navicula viridis(Hiiz.) Kuetzing 
Nitzschia palea (Kutz.) Smith. 
Nitzschia stagnarum (Rabenh.) Grunow 
Pinnularia bicep Gregory 
Pinnularia viridis (Nitz.) Ehrenberg 
Stephanodiscus sp 
Surirella robusta Ehrenberg 

Station-1 

+ 
+ 

+ 
.+ 
+ 

+ 
+ 
+ 

_ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

Station-2 

+ 

— 

+ 

+ 

+ 
+ 
_ 

+ 

+ 
+ 

+ 
+ 

_ 
+ 
+ 

+ 
+ 

_ 
+ 
+ 

+ 

+ 

+ 

+ 
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Table 3. Continued... 

Synedra capitata Ehrenberg 
Synedra ulna (Nitz.) Ehrenberg 
Euglenophyceae 
Euglena acus Ehrenberg 
Euglena caudata Hubner 
Euglena gracilis Klebs 
Euglena haematodes (Ehr.) Lemmermann 
Euglena hemichromata Skuja 
Euglena polymorpha Dangeard 
Euglena proximo Dangeard 
Euglena spirogyra Ehremberg 
Euglena viridis Ehrenberg 
Euglena wangii Chu 
Lepocinclis elongata (Swirenko.) Conrad 
Lepocinclis ovum (Ehr.)Lemmerrnann 
Lepocinclis sp 
I'hacus anomalus Fritsch 
Vhacus brevicaudatus (Klebs) Lemmermann 
I'hacus caudatus Hubner 
I'hacus crenatus Hirano 
I'hacus hispidulus (Eickwald) Lemmermann. 
Phacus longicouda (Ehr.) Dujardin 
Trachelomonas armata (Ehr.) Stein 
Trachelomohas hispida (Perty)Stein 
Cyanophyceae 
Anabaena constricta Szafer 
Aphanocapsa endophytica G M.Smith 
('hroococcus limneticus Lemmermann 
Leptolyngbya sp 
l.yngbya perelegans Lemmermann 
Merismopedia elegans GM.Smith. 
Microcystis aeroginosa (kuetz.) Kuetzing \ 
Oscillatoria agardhii Gomont 
Oscitlatoria amphibia C. Agardh 
Oscillatoria articulata (Gardner.) Drouet 
Oscillatoria bornetii Zukal 
Oscillatoria curviceps (Agardh) Gomont 
Oscillatoria limosa (Dillwyn) Agardh + 
Oscillatoria pseudogerminata GM.Smith -r 
Oscillatoria sancta (Kuetz) Gomont + 
Oscillatoria subbrevis Schmidle + 
Oscillatoria tenuis C. A.Agardh + 
Phormidium ambiguum Gomont 
Phormidium fragile Gomont 
Phormidium purpurascens (Kuetz.) Gomont f 

Phormidium uncinatum ( Agardh)Gomont ^ 

tion-1 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

Station-2 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
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reported totally 272 species where 121 species 
were from Bacillariophyceae and 132 species 
were from Chlorophyceae with 32 genera of 
desmids and 20 species from Euglenophyceae 
from different aquatic habitats of North eastern 
India. Navicula had been reported by all as 
the most dominant genus. 15 desmid genera 
had been recorded from station-1 and only 
two genera from station-2. This drastic change 
in number of desmids in station 2 which is 
considered as indicator of oligotrophic acidic 
condition of aquatic systems could be related 
to change in pH from acidic to alkaline and 
presence of more calcium which resulted from 
lime quarrying. Vidyavati (2007) reported great 
decline in desmid genera due to human 
interferences and other activities from many 
natural habitats of Andhra Pradesh. Allyson 
et al, (2006). Jones et al, (1993) & Daniel et al, 
(1994) have found that increased amount of 
nutrients (phosphorus, nitrogen), entering a 
stream from agricultural runoff increased the 
growth of algae and other organisms within 
limiting level and supported high diverse algal 
communities. In the present study higher level 
of nitrogen and phosphorus found in 
station-1 might be another additional factor 
responsible for higher diversity in station-1 
but at the same time the dominance of 
Bacillariophyceae and Chlorophyceae 
compared to Cyanophyceae and 
Euglenophyceae indicate that the level of 
nutrients are still within limiting level. 
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