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Abstract- Phytoplankton diversity and abundance could be used to gauge the impact of pollution on aquatic 

environments. Sidhari Ghat and Dalal Ghat were chosen as the study's locations for the physicochemical analysis of 

phytoplankton. Sidhari Ghat and Dalal Ghat were chosen as the two river Tamasha sites for the current 

investigation in december 2022. Carefully brought to the lab, samples from the five Sidhari Ghat and Dalal Ghat 

stations were examined for variations in the physico-chemical parameters of pH, temperature, BOD, COD, and 

TDS. The station 5 of Dalal Ghat recorded the widest temperature range. The station five of the Dalal Ghat had the 

highest COD range. Because of the extremely high levels of COD and BOD, eutrophication is a possibility. The 

current study demonstrates that the river Tamasa in the Azamgarh region is significantly contaminated as a result of 

human activities, which affects phtoplankton growth. 
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 Introduction - Phytoplankton represents important components of an aquatic ecosystem. Some of the species 

can be indicators of status of aquatic body. Therefore algae that formed the first rung of food chain should be 

examined taxonomically, ecologically. It being the primary producers in the food chain of freshwater ecosystem, 

play an important role in biomonitoring the ecological disturbances caused by a number of physico- chemical 

factors.(Rani R. and Sivakumar 2012), (Reynolds 1984).The total number of algae species present in a specific 

aquatic habitat at a given moment is known as phytoplankton diversity. In the epilimnion, phytoplankton floats 

passively and disperses equally, albeit occasionally they may extend to different depths where light is accessible for 

photosynthesis. With respect to various seasonal and pollutant loads, these phytoplankton have a wide range of 

distributions. Phytoplankton diversity and abundance could be used to gauge the impact of pollution on aquatic 

environments. The Tamasha River's phsyico-chemical variables and seasonal fluctuations in phytoplankton 

populations are interrelated. Freshwater habitats contain small, unattached, monocellular plants known as 

phytoplankton. The water column is relatively evenly distributed with phytoplankton compared to many other 

biological creatures. These tiny creatures live in the higher layers of freshwater rivers' euphotic zones because they 

are dependent on light and nutrition. By using a variety of mechanisms to control buoyancy with gas vacuoles, 

movement with flagella, raising surface area/volume ratio to generate resistance, and metabolic activities, they are 

able to maximise their residence in the photic zone. Solitary or colonial phytoplankton can come in a variety of 
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sizes. The majority of phytoplankton is autotrophic, like most plants. The primary producers in an aquatic habitat 

that regulate biological productivity are phytoplankton. They constitute a more thorough biological index of the 

environmental conditions and not only provide an estimation of the standing crop (Misra et al 2010). Aquatic 

microflora includes phytoplankton, which includes blue-green algae, green algae, diatoms, and other organisms. 

They are the first component of the food chain that connects all aquatic species. transferring the accumulated 

energy to its trophic layers below. In the urban areas and agricultural activities around the rural areas( Ayeni 

et,al.2011), which lead to the contamination of water. The global incidence and severity of algal blooms have 

expanded during the past decades due to the eutrophication of many freshwater ecosystems and of the climate 

warming (Paerl HW et al.2008). The water reservoir at Dalal Ghat and Sidhari Ghat on the Tamasa River is used for 

a variety of things, including residential use, fish farming, and irrigation. Any water body's species composition, 

distribution, and abundance of phytoplankton—especially phytoplankton-depends on the chemical and physical 

characteristics of the water. Vertical sunlight offers the greatest amount of light penetration into the water in 

tropical and subtropical areas. Thus, the major causes of the abundance of phytoplankton in these places are high 

temperatures and powerful radiations Bisht (1993). Numerous physico-chemical parameters have been researched 

in numerous water bodies and are frequently connected with the formation of phytoplankton. The goal of the 

current study was to evaluate how different physico-chemical conditions affected phytoplankton. Phytoplankton 

diversity responds rapidly to change in the aquatic environment particularly in relation to nutrient (Chellappa et al 

2008).The research on a few Oedogoniales members has also been documented before by Khan and Kukreti (1974). 

The Khan M. and Kukreti algal flora is the subject of this communication, which is the sixth in the series (1977). 

Only the Azamgarh district has been thoroughly studied in terms of its algal flora. To guarantee that there is enough 

high-quality water accessible for all purposes, both immediate and long-term, we must consider all elements of 

water consumption. At least 30,000 people die every day from contaminated water and poor sanitation due to 

population growth pressures and rising water resource contamination. The local area's water resources are used for 

a variety of reasons, thus a study of the water's quality will aid in the future planning of the community's residents 

and decision-makers. Sidhari Ghat and Dalal Ghat were chosen as the study's locations for the physicochemical 

analysis of phytoplankton. 

Material And Methods-Sidhari Ghat and Dalal Ghat were chosen as the two river Tamasa sites for the current 

investigation in december 2022. Sidhari Ghat and Dalal Ghat samples were carefully brought to the lab to be 

examined for variations in the physico-chemical parameters of pH, temperature, BOD, COD, DOD, and TDS. 

Using the Wrinkler method (5-Day BOD Test), biochemical oxygen demand (BOD) was analysed. 

Apparatus:-Collecting jar,net, Ph meter,BOD Bottles, BOD incubator (temperature control at 20o C) Conical flask, 

measuring cylinder, Nesslers tubes, TDS Meter standard flasks, pipette, micropipette, titration burette, glass rods 

and analytical balance. 

Procedure for BOD:- Dilution water was prepared in a glass container by bubbling compressed air in distilled 

water for about one day. 1 ml each phosphate buffer, manganese sulphate, Calcium chloride, Ferric chloride 

solution were added for each liter of dilution water and mixed thoroughly. Sample was neutralized to a pH of 

around 7.0 by using 1 N NaOH orH2SO4.The DO in the sample was likely to be exhausted, necessary dilution of 

the sample was prepared according to the expected BOD range. Dilution were prepared in a bucket and mixed the 

contents thoroughly and two sets of the BOD bottles were filled.296. One set of the bottles were kept in BOD 

incubator at 20oC for 5 days, and DO content in another set was determined immediately. One, the DO content was 

determined immediately and the other incubated with samples and DO content was determined after 5 days. 

Calculation:- BOD mg/L = (D0 – D5) × Dilution factor Where,  D0 = Initial DO in the sample, D5 = DO after 5 

days. Chemical oxygen demand (C.O.D.)  
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Procedure for COD :- 0.1 N FAS is standardized and the normality value of the prepared reagent is calculated 

using the formula N (FAS) =V (K2Cr2O7) × N (K2Cr2O7)/ V (FAS).Where, N= Normality and V= Volume.The 

value thus got will be the normality of the FAS prepared and it is supposed to be closer to the normality required for 

the COD analyses.i.e. 0.1. 10 ml of each sample and a blank is taken in conical flasks.  10 ml K2Cr2O7 is added to 

this.15 ml of conc. H2SO4 is added carefully from the sides of the flask, allowed to cool, digested for about 30 

minutes.To this 50 ml distilled water and 5 drops of ferroin indicator is added.This is titrated with FAS in a burette 

carefully till the orange turn’s bluish green to wine red and amount of titrant consumed is noted. 

Calculation:-COD mg/L = (𝐴−𝐵)×𝑁 ×1000 ×8𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑙.Where, A = Volume of titrant (FAS) used in 

blank (ml). B = volume of titrant (FAS) used in sample (ml). N = Normality of FAS 0.25 N 8 = Equivalent weight 

of oxygen 

Results – The samples, which were taken from five distinct Sidhari Ghat and Dalal Ghat stations, demonstrate 

that both ghats have varied pH, temperature, biological and chemical oxygen demands, dissolved oxygen levels, 

and total dissolved solids. In table 1, station 5 had the highest pH. The samples taken from Sidhari Ghat and Dalal 

Ghat had a standard deviation of ph of 7.72, which indicates that the water in the Tamasa River is alkaline in nature, 

according to table 2. BOD deviation from Sidhari Ghat was 13.02, and Dalal Ghat was 2.34. The temperature S.D. 

from Sidhari Ghat was 0.59, and Dalal Ghat was 0.27. Dalal Ghat's COD deviation was 2.40 while Sidhari Ghat's 

was 11.03. D.O. and Tds from Sidhari Ghat and Dalal Ghat  were 0.50, 32.10, and 0.32, and 73.10 respectively. The 

high value of bod and cod from both sites indicates that the Tamasa River's water is severely polluted. There is 

extremely little dissolved oxygen coming from Sidhari Ghat and Dalal Ghat. The station 5 of Dalal Ghat recorded 

the widest temperature range. The station five of the Dalal Ghat had the highest COD range. Temperatures varied 

by an average of 23.38 degrees from Sidhari Ghat and 25.46 degrees from Dalal Ghat on the Tamasa River in the 

district of Azamgarh. Table 3 is showing genera and species of phytoplanktons which was analysed in this study. 

 

Table-1. Physico Chemical parameter of Tamasa river in Sidhari Ghat  Dist.Azamgarh( U.P.) 

Dec. 2022 pH Temp. BOD COD D.O. T.D.S. 

Station – 1 7.4 22.7 47.53 14.29 4.8 451 

Station – 2 7.8 23.7 36.43 42.86 6.2 468 

Station – 3 7.8 22.7 32.01 41.71 5.1 474 

Station – 4 7.4 23.6 12.75 23.49 5.6 506 

Station – 5 8.2 24.2 15.75 25.81 5.8 408 

AVG. 7.72 23.38 28.89 29.63 5.50 461.40 

S.D. 0.30 0.59 13.02 11.03 0.50 32.10 
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Table 2. Physico Chemical parameter of Tamasa river in Dalal Ghat  Dist.Azamgarh( U.P.) 

 

Dec. 2022 pH Temp. BOD COD D.O. T.D.S. 

Station – 1 7.4 25.9 28.49 41.42 5.3 375 

Station - 2 7.4 25.2 24.24 39.35 5.1 468 

Station - 3 7.8 25.2 22.89 36.38 4.8 454 

Station - 4 6.8 25.4 28.93 43.49 5.7 591 

Station - 5 6.7 25.6 26.26 41.32 4.9 533 

AVG. 7.22 25.46 26.16 40.39 5.16 484.20 

S.D. 0.41 0.27 2.34 2.40 0.32 73.33 

 

 

 

 

 

Table3-Number of genera and species of phytoplanktons observed during study. 

Group Order Family Genus Species 

Chlorophyta 5 7 

3 

 

19 

3 

 

36 

10 

 

Cyanophyta 5 11 27 87 

Bacillariophyta 2 9 28 148 

Total 12 34 77 281 

 

 

Discussion- The Tamasa River's water has an alkaline pH value above 7, which indicates that it supports 

phytoplankton that may flourish in an alkaline environment. The highest value of TDS demonstrates how the 

Tamasa River's water quality is significantly impacted by industrial waste water drainage, which will ultimately 

lead to poor phytoplankton development. Because of the extremely high levels of COD and BOD, eutrophication is 

a possibility. The average temperature over the two sites leads to the conclusion that the temperature is optimal for 
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phytoplankton growth. However, the Tamasa River in the district of Azamgarh  has reduced phytoplankton bloom 

as a result of excessive contamination. 
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