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Abstract 
Seasonal variation of blue green algae density and species richness of Budaki 
medium irrigation tank (Dam) was studied. This revealed that the density of blue 
green algae was maximum in winter, minimum during the monsoon, and moderate in 
summer. The Maximum richness of species of blue green algae was also recorded in 
winter and minimum recorded in summer. The blue green algae structure depends on 
a variety of environmental factors that include biological as well as various physico-
chemical parameters. The Pearson correlation was calculated by keeping blue green 
algae as dependent variable and other abiotic factors as independent variables. 
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INTRODUCTION 
The plankton comes from an ancient Greek word which means floating or drifting and the literature is 
described by Hensen (1987) and Thurman (1997). Plankton  are the   microscopic and  aquatic forms 
of animals and plants that freely float in aquatic environment. These  are the community which is 
made up of tiny plates. These organisms float through  water bodies  both fresh and salty around the 
globe. Some plankton play an important role to maintain food chain in the aquatic ecosystem. Their 
absence in the water body indicates an aquatic disproportion. In the present investigation of Budaki 
Medium Irrigation Tank that receives the southwest monsoon, it is an first attempt to find out the 
effect of season on phytoplankton community and water quality assessment.  
Blue green algae is considered as very small ancient group comprising of about 2500 species placed 
under 150 genera distributed all over the world. They exist either as a unicellular individual or 
filaments called trichome.They are generally found on rocks or soil forming a blackish crust when 
dried out .  The Cyanophyceae (Blue green algae) has been among the most studied of all the 
planktonic groups.  Previously classified as algae in the division Cyanophyta (Cyano = blue green), 
these organisms are now considered as true bacteria called cyanobacteria with simple prokaryotic cell 
structure.  They occur in unicellular, filamentous or colonial forms and most of them are ensheathened 
with mucilagenous sheaths either individually or in colonies.  The cyanobacteria are further classified 
as coccoid family Chroococcaceae (e.g. Microcystis) and filamentous families Oscillatoriceae (e.g. 
Oscillatoria), Nostocaceae (e.g. Anabaena) and Rivulariaceae (e.g. Gloeotrichia).  Bold (1973) 
named this group as Cyanochloronata which is considered more appropriate than Cyanobacteria or 
Cyanophyta.  However,  biochemical relationships of some selected organisms from various groups 
by Schwartz and Dayhoff (1978) have shown that from biochemical point of view ‘blue greens’ are 
quite distant from bacteria when their ferredoxin sequences, c-type cytochromes and 5s ribosomal 
RNA sequences are taken into consideration. 
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Members of family Cyanophyceae form calcareous concentrations in the form of carbon crystals on 
the stones e.g. Chaetophora colony.  These concentrations can form grayish-white sandy deposits 
along the lake shores and even extend out as calcareous ooze into deeper water (Round,1985). 
Heterocysts, unique to Cyanophyceae (except Oscillatoriaceae), are differentiated cells that are major 
sites of nitrogen fixation.  Recent studies indicate that they show circadian rhythms and their capacity 
for photosynthesis and nitrogen fixation is regulated by biological clock, reset by light/ dark cues, at 
the level of gene expression (Golden et al., 1997). 

MATERIAL AND METHODS 
STUDY AREA 
The Budaki Dam is a medium size irrigation tank, constructed at the junction of Ambad and Sossniya 
nallahs near village Budki at a distance of about 1Km to the north of village Budki Taluka – Shirpur, 
Dist Dhule, Maharashtra. It was constructed in 1977; it is situated at 21°-32′36 latitude and 74°-51′41 
longitudes. The catchment area of the project is 38.85 sq. Km. Water from the tank is perennial and 
utilized for irrigation and drinking purpose as well as for pisciculture. A large number of major and 
minor carps are bred by tender owners. However the basic data on the water quality of the tank is not 
available. 
The study site was visited at an interval of month from January, 2009 to December, 2011. Surface 
water samples were collected from three stations of Budaki M.I.tank (BMIT ) namely BMIT-A, 
BMIT-B and BMIT-C between 8 a.m. to 10 a.m. For each parameter studied the average of these 
stations are taken. Standered methods are used for qualitative and quantitative analysis of Blue green 
algae. Qualitative study of Blue green algae was carried out up to the genus/species level using the 
standard keys given by Edmonson (1963). 

 

 Google Satellite image of Budki Medium Irrigation Tank  (21032’36N 74051’41E) 

As given by Edmonson ( 1963) ten liters of water was filtered through the plankton net No. 25 of 
bolting silk. Net was washed with the water by inverting it to collect the plankton attached to the net 
and the final volume of sample was made to 100 ml.  The samples were taken in separate vials and 
fixed with 1 ml of 4 % formalin and 1 ml of Lugol’s Iodine at the collection sites. Only 10 ml of well 
mixed sample from each station was further concentrated by centrifuging at 2000 RPM for 10 min. 
For quantitative estimation of plankton, one ml well mixed sample was taken on ‘Sedgewick Rafter 
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Cell’.  To calculate density of plankton the averages of 5 to 10 counts were made for each sample and 
the results we expressed as number of organisms per liter of sample.  Qualitative study of 
phytoplankton and zooplankton were carried out up to the genus/species level using the standard keys 
given by Edmondson (1963). 

STATISTICAL ANALYSIS 
The two year study data (January, 2009 to December, 2011) was pooled for four months and three 
seasons and analyzed for seasonal changes, with respect to Summer (February, March, April, and 
May.); Monsoon (June, July, August, and September) and Winter (October, November, December 
and January). Further, the Mean, Standard Error of Mean (SEM) were calculated for each season and 
One-Way ANOVA with no post test .The Pearson correlation between the abiotic factors and the 
plankton density was calculated. 

RESULTS 
At the study site BMIT (Table 1) density was recorded maximum in winter season (866 ± 30.5 /l), 
minimum during monsoon period (357 ± 27.9 /l) and median with 521± 37.1 /l in summer. (Table 1) 
It showed significant seasonal variations (P < .0001 F3 22 65.65). Total nine species with eight genera 
of Cyanophyceae (Annexure) were reported during the study period. The average two years mean 
percentage of species richness of blue green algae was 21.  The Maximum richness of species for 
Cyanophyceae was also recorded in winter (5.5 ± 0.26) and minimum recorded in summer as 3.5± 
0.32. While in the monsoon the species richness was (4.50± 0.50), (Table 1).Blue green algae was 
positively correlated (Table.2) with Transparency and D.O (Dissolved oxygen) at .01 level whereas 
negatively with AT, WT, TDS, CO2, Cl, TSS, NO3, PO4, and SO4  at .01 (two tailed). 

DISCUSSION 
Ven Den Hoeck (2001) reported that higher blue green algae are a large and important group of 
freshwater algae. Pulle and Khan (1995) studied seasonal variation in primary production in Isapur 
Dam in Maharashtra.  Water temperature plays an important role in the periodicity of blue green algae 
(Hutchinson, 1967) as moderately high temperatures support their growth (Tucker and Loyd, 1984; 
Naik et al; 2005). The density of Cyanophyceae (Table-1) at BMIT was maximum in winter and early 
summer, similar result was reported by Mazher and Dawood (2004). However, a negative correlation 
with AT at 0.01 level and non-significant with WT at  BMIT .The same observation was found  by  
Patil (2011) ; Ekhande (2010) and Bhatt et al. (1999). There are significant differences of opinion 
regarding the effect of pH on abundance of algal flora.  However, the pH of BMIT was alkaline 
throughout the study period with maximum in summer and minimum in winter. The individual 
cyanobacterial species have considerable specializations and are intolerant of a high degree of 
environmental variability (Padisak and Reynolds 1998).  Though the abundance was low in summer 
in present study, maximum eight species of blue green algae were recorded from study site.  These 
species are Microcystis viridis, Aphanocapsa montana, Spirulina subtillissma, Oscillatoria limosa, 
Phormidium ambiguum, Lyngbya bergei, Nostoc spongiaeformae and Anabaena amphique sp. 
In the investigation at BMIT the water was showing pH around 7.9, the seasonal density of 
Cyanophyceae was high. Among other parameters significant positive correlations were observed 
between total hardness and density of Cyanophyceae as is also observed by many authors Krishnan 
(2008) and significant negative correlations with CO2 Johnston and Jacoby (2003) are of the judgment 
that low dissolved CO2 is suitable for growth of Cyanophyceae. The nutrients NO3

-, and PO4
-3 were 

significantly negatively correlated with Cyanophyceae density. Hence, the utilization of the nutrients 
for the growth results into higher density. The significant correlation between Cyanophyceae density 
and PO4 were observed at BMIT, the similar result recorded by Tiwari and Chauhan,( 2006 ) in 
Seasonal phytoplanktonic diversity of Kitham lake, Agra. and Izaguirre et al., (2004) from Algal 
assemblages across a wetland, form a shallow lake to relictual oxbow lakes (Lower Parana River, 
South America). 
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  Table 1. Seasonal variations in density (No. /L) and species richness of Blue green algae at 
  Budaki M.I.Tank during January,2009 to December, 2011. 

Parameters F value 
(F3 22)  

Summer   Monsoon Winter 

Density  of Blue 
green algae  

65.65 521± 37.1 357± 27.9 866 ± 30.5 

Species 
Richness of 
Blue green 
algae 

7.00 3.5 ± 0.32 4.50 ± 0.50 5.5  ± 0.26 

 
Table 2. Pearson correlation of total Phytoplankton density and Species richness along with    physico-chemical 
parameters of Budaki M.I.Tank during January,2009 to December, 2011. 
Sr.No Parameters Density  of  Blue green 

algae 
Species Richness of Blue 
green algae 

1 AT °C -.584** -.676** 

2 WT 0C -.551** -697** 

3 Water Cover % .156 .410 

4 Total Solids (TS) mg/l -.841** -.633** 

5 Total Dissolved Solids mg/l -.626** -.661** 

6 Total Suspended Solids (TSS) mg/l -.850** -.365 

7 Transparency (Trans) Cm. .830** .462* 

8 pH .310 -.217 

9 Dissolved Oxygen (DO) .605** .629** 

10 Free Carbon dioxide (CO2) -.617** -.576** 

11 Total Hardness (TH) .063 -.498* 

12 Calcium (Ca) .088 -.369 

13 Magnesium (Mg) .258 -.247 

14 Chloride (Cl) -.635** -.666** 

15  Nitrates (NO3) mg /L -.713** -.307 

16 Phosphate (PO4)mg /L -.817** -.398 

17 Sulfates (SO4) mg/L -.825** -.298 

             ** Correlation is significant at the 0.01 level (2-tailed). 
           * Correlation is significant at the 0.05 level (2-tailed). 
 
According to Brunberg and Blomqvist (2002) Microcystis is a widely distributed organisms which 
dominate the phytoplankton community in nutrient rich lakes. Microcystis aeruginosa is one of the 
main pollution producers of lakes (Kearns and Hunter, 2001, Lindholm et al; 2003). Its presence 
poses a threat to the aquatic ecosystem. Interestingly, instead of Microcystis aeruginosa, Microcystis 
virdis was recorded from BMIT. Further, other two pollution indicator genera Anabaena and 
Oscillatoria that produces neurotoxins characterized as contact irritants were also recorded at study 
area but in low density. According to Mischke and Nixdorf (2003), the presence of Anabaena and 
Oscillatoria indicates beginning of biological pollution. Members of family Oscillatoriaceae are 
known to tolerate the combination of intermittent nutrient deficiency and low light conditions. Such 
conditions are produced by the frequent but irregular mixing of water in summer and they built up 
very dense population that increases turbidity. However, in summer the nutrient deficiency and high 
light conditions due to increase in transparency prevail. At higher temperature with high CO2 and 
low Oxygen levels in summer Oscillatoria sp., Microcystis sp., Nostoc sp. and Anabaena species 
flourish (Tiwari and Chauhan 2006). According to Seenayya (1972) and More (1997) the occurance 
of Microcystis sp ,the toxin producing  blue green algae in the  blooms of Cyanophyceae is a 
significant feature of tropical freshwater ecosystems are attributed to nutrients, particularly to 
phosphorus enrichment. Zaffar (1994) observed that the presence of algae was due to concentration 
of Phosphate as it was recorded in present investigation. Increased detection of 'cyano-toxins' in 
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water bodies has generated a complex change for water resource managers all over the world 
(Johnston and Jacoby, 2003). Other factors that regulate Cyanophyceae are high water temperature, 
stable water column, low light availability, high pH, low dissolved CO2 and low total N to P ratio 
TN: P ratio (Welch, 1992); (Paerl,1988).  
Natural systems are characterized by a variety of biotic and abiotic factors coupled with multiple 
species interactions. Although nutrient concentrations are considered fundamental for the 
development of cyanobacterial blooms, many other variables are involved in their ecological success 
(Dokulil and Teubner, 2002). Population density of Cyanobacteria is expected to be moderate in 
natural and unpolluted water bodies. However, in nutrient rich water bodies, they grow abundantly 
and their density increases to millions of cells per liter leading to a Cyanobacterial blooms Sangolkar 
et al. (1999). No such condition is noted at BMIT over the two year study period. 
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