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Abstract

Physico-chemical properties along with diversity of phytoplankton of Ranga Samudram
reservoir of Wanaparthy district was investigated for a period of one year (January to December
2024). The obtained Physico-chemical properties of reservoir are compared with the standard
values prescribed by the Bureau of India Standards (BIS) and World Health Organization (WHO).
The results of physico-chemical analysis revealed that reservoir is oligotrophic condition. During
the study period a total of 32 species belonging to 20 genera of phytoplankton were recorded, of
which Chlorophyceae and diatoms were found to be dominant among the phytoplankton group.
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INTRODUCTION

Freshwater resources like reservoirs are man-made ecosystems and play significant role in
agriculture, aquaculture, tourism and as drinking water resources etc. (Rajashekhar et al., 2010; Das
2005). These fragile ecosystems are highly valued for their high ecological services, and their
distinctive biodiversity (Trepel & Palmeri 2002). An amplified urbanization and manmade
activities around freshwater resources has made them vulnerable to problems such as aquatic
pollution, high rate of sedimentation and eutrophication (Chakrapani 2002). The cultural process
and anthropogenic activities might lead to a drastic changes in their trophic status and damage the
ecological health. The undesirable changes in any aquatic ecosystem alter the physico
chemical characteristics of water, disturbs aquatic environment and affects aquatic biota
(Gayatheri et al., 2011). Many researchers have studied the physico-chemical characters of
different lentic water bodies with reference to the phytoplankton. (Sukunda & Patil 2004,
Sayeswara et al.2011).

Phytoplankton are chief producers of aquatic ecosystems and are very useful tools for the

evaluating the aquatic systems with regards to their ecological health status (Stoermer 1977).
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Several studies have been done on the diversity of phytoplankton of various reservoirs of India
(Baykal et al. 2006, Nafeesa Begum et al. 2010, Roy Goswami et al. 2011, Sayeswara et al. 2010).
The current research aims to evaluate the chemistry of water and diversity of phytoplankton of
Ranga Samugram reservoir.

MATERIALS AND METHODS

Ranga Samudram reservoir is located at Sri Rangapuram, Wanaparthy District, Telangana state
which lies between 16°.19°9.26” N Latitude and 78°.05° 67” E Longitude respectively. The
present investigation was carried out for a period of one year i.e. January 2024 to December 2024.

Immediately after collection of samples each sample bottle was labelled and brought to the
laboratory for analysis. The water temperature was recorded at sampling site itself. Dissolved
oxygen was fixed on the spot in BOD bottles. Other physico-chemical parameters were analysed
within 24 hours. Standard methods were adopted for the analysis of water samples (APHA 1998,
Trivedy & Goel 1986). The planktonic sample was left in sediment column and planktons were
concentrated as per Welch (1952) technique. Identification of phytoplankton was made with the
help of Welch (1952) and Prescott (1982).

RESULTS AND DISCUSSION

The results of monthly and seasonal variation of physicochemical characteristics of
Ranga Samudram reservoir are given in Tables 1 and 2.

Atmospheric and water temperature are an important physical parameter and play pivotal
role in production and diversity of aquatic ecosystem. The variation in temperature largely
influenced by local geo-climatic conditions. In the present study, the values ranged from 20.3°C to
25.9°C, the minimum being in January and maximum in May.

pH refers to a scale the amount of acidity or alkalinity. According to Bureau of Indian
Standards (BIS 1982) the pH of water to be slightly alkaline, found within permissible limit of 6.5
to 7.4 and stimuli the existence and nourishment of most aquatic biota. During the study period,
maximum values were recorded during southwest monsoon season and lower during
northeast monsoon season. (George 1997). Pearson correlation analysis indicates that, pH was
showed no significant relation with other Chloride concentration respectively.

Dissolved oxygen is one of the most key chemical parameters to measure the quality of
water and considered to be a key index for biological and chemical process occurring in freshwater

ecosystems. The freshwater ecosystems are exhibiting dissolved oxygen concentration ranged
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from 1.9 to 3.1 mg/L. The higher value of dissolved oxygen was noticed during in August and
September, while lower values were recorded during November and January respectively. The
fluctuation of dissolved oxygen concentration in water body depends on several factors such as
primary production and respiration of aquatic organisms. Pearson correlation analysis indicates
that, Dissolved oxygen was showed no significant relation with other variables respectively.

During the study period, the free carbon dioxide values were fluctuated between 4.0 to
8.3mg/L. The minimum and the maximum values were recorded in January and June respectively.
The fluctuation of free carbon dioxide was due to its biological activities of autotrophs during
photosynthesis and respiration of other living organisms. Free carbon dioxide helps in safeguarding
the aquatic environment against quick fluctuation in the acidity or alkalinity and also controls
biological process of all living creatures (Prasanna kumari et al. 2003). Pearson correlation analysis
indicates that, free carbon dioxide was showed high significant relation with total hardness
respectively.

Alkalinity is the capacity of water to neutralize acids. Alkalinity in the water is mainly a
function of carbonate, bicarbonate and hydroxide concentration. Generally, it ranged from
41.3mg/L (February) to 73.2mg/L. (November). The obtained values are within permissible limit
of 600 mg/L (BIS 1982). The Pearson correlation analysis indicates that, Alkalinity was showed

high significant relation with water temperature respectively.

Total hardness of water is majorly contributed by and Mg?* and has influence on diversity
and density of aquatic organisms. In the present study, the hardness values ranged between 47.2
to 103.1mg/L and the lowest values were observed during October and higher concentration was
recorded during November. Total hardness above 200 mg/L is not suitable for drinking and
cleaning (WHO 1991). The Pearson correlation analysis indicates that, Total hardness was showed
high significant relation with Free Carbon Dioxide and Total Alkalinity respectively.

Chloride is an important chemical factor in assessing salinity of water and osmotic stress
on different biological communities of ecosystems (Ramalingappa at al., 2015) and Chlorides
increase the degree of eutrophication (Goel et al. 1980). In the present study, the chloride values
oscillated between 62.2 mg/LL (December) and 97.1 mg/L (March). The Pearson correlation
analysis indicates that, chloride was showed high significant relation with atmospheric
temperature, water temperature, pH, Dissolved Oxygen, Total Alkalinity respectively.

The Pearson correlation analysis was conducted among the physic-chemical variables of

and presented in the Table.2. the results indicate that,
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During the study period, a total of 32 species belonging to 20 genera of phytoplankton were
recorded in Ranga Samudram reservoir (Table 4). Among phytoplankton composition of reservoir,
diatoms exhibited high relative abundance (30.70%), followed by Chlorococcales (28.41%), blue
green (22.41%) and euglenoids (19.11%).

Table 1: Physico-chemical characteristics of Ranga Samudram reservoir

Months At°C WT °C pH DO CO2 TA TH Ch

Jan 2024 26.2 23.5 7.8 6.1 8.3 422 | 38.1 85.4
Feb 28.2 24.2 7.9 6.2 8.2 413 | 47.2 86.5
March 28.8 26.3 8.0 6.6 7.1 44.5 84.2 97.1
April 33.2 24.2 8.1 7.0 6.5 47.6 | 93.6 92.3
May 35.0 25.2 8.1 8.7. 4.3 523 | 99.1 96.7
June 30.0 25.0 8.1 8.6 4.0 542 | 1003 | 88.8
July 28.7 232 8.2 9.2 5.1 572 | 972 81.2
August 26.3 24.4 8.2 94 6.1 58.1 | 71.3 79.1
Sept 27.3 22.5 8.2 9.1 4.8 61.3 | 88.8 78.3
Oct 27.2 21.0 7.1 8.3 5.7 72.1 | 95.6 68.0
Nov 26.2 23.0 7.5 8.7 6.1 73.2 | 103.1 | 67.6
Dec2024 26.8 22.1 7.8 8.5 6.7 543 89.1 62.2

Table 2: Correlation-coefficient between physico-chemical parameters of Ranga Samudram

reservoir
At WT pH DO Co2 TA TH CL
At 1 534 392 -357 -.555 -.256 404 619"
WT 1 602" -.448 .007 -619° | -100 | .859**
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pH 1 -100 | -245 | -505 | -.039 | 578
DO 1 018 411 091 -.592"
CO2 1 -510 | -793™ | -.030
TA 1 627" | -.688"
TH 1 -.156
Cl 1

*Correlation is significant at the 0.05 level (2-tailed); **Correlation s significant at the 0.01 level

(2- tailed)
Table 3: List of phytoplankton recorded in Ranga Samudram reservoir
Chlorophyceae Cyanophyceae Euglenophyceae Bacillariophyceae
Chlorella Agmenellum Euglena acus Colonies pulchra
vulgaris sp. Anabaena Euglena elastia Cymbella tumida
Crucigenia sp. Euglena elongata Diatoma vulgare
crucifera Merismopedia Phacus curvidauda | Diatoma elongata
Eudorina glauca Phacus pleuronectes | Fragillaria
elegans Merismopedia limnetica rumens
Kirshikoviella tenuissima Phacus truqueter Gomphonema
Qocystis gigas Oscillatoria sp. lanceolatum
Pediastrum Nostoc Melosira
simplex microscopium granulate
Scenedesmus Phormidium sp. Navicula pupula
indicus Synechocystis sp.
Selanastrum
westii Tetraedon
caudatum
Tetraedon
trigonum

Fig. 1. Distribution of phytoplankton in Ranga Samudram resrvoir
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Bacillariophyceae,
18.3% 24.1%
Euglenophyceae, Chlorophyceae,
23.1% 34.5%
Cyanophyceae,
CONCLUSION

Freshwater ecosystems are play key role in maintain ecological balance in terms of
production and diversity. Hence, the periodical monitoring and evaluation of reservoir ecosystems
are highly recommended. The present study reveals that, the Ranga Samudram reservoir is
exhibited seasonal oscillation in their physic-=chemical characteristics and all parameters are
within the permissible limits. The diversity studies reveals that, composition of phytoplankton

group of reservoir is represented by good diversity, in turns which support the trophic status.
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