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Abstract: 

Phytoplankton communities play a pivotal role in aquatic 
ecosystems as primary producers and ecological indicators 
of water quality. This study investigates the diversity and 
ecological significance of phytoplankton in Mallampally 
Lake, Siddipet District, Telangana. Eight phytoplankton taxa 
were identified, including Nitella, Nostoc, Diatom, 
Oedogonium, Hydrodictyon, Khara, Volvox, and Spirogyra. 
These species were analyzed for their potential as 
bioindicators of nutrient status and water quality. Results 
reveal a dominance of species associated with eutrophic 
conditions, such as Hydrodictyon, Nostoc, and Volvox, 
indicative of moderatly elevated nutrient levels. Diatoms and 
Spirogyra were also prevalent, suggesting moderate nutrient 
enrichment. Comparative analysis with other freshwater 
ecosystems in India, such as Kolleru Lake, underscores 
similarities in phytoplankton composition and nutrient 
dynamics. The findings highlight the ecological importance 
of monitoring phytoplankton diversity to assess and manage 
freshwater ecosystem health. Continued studies are 
recommended to track ecological changes and guide 
conservation efforts in Mallampally Lake and similar aquatic 
systems. 
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Introduction:  

Freshwater habitats are important for global biodiversity 
because they provide crucial ecosystem services such as 
water purification, habitat provision, and support for aquatic 
and terrestrial species (Dudgeon et al. 2006). These 
ecosystems are among the most biodiverse and productive 
on Earth, but they are increasingly threatened by 
anthropogenic pressures such as pollution, habitat 
degradation, and climate change (Reid et al., 2019). 
Biodiversity within these systems is critical for sustaining 
ecological stability, controlling nutrient cycling, and 
increasing ecosystem resilience to environmental change 

(Dodds et al., 2019). As a result, understanding the dynamics 
of biodiversity in freshwater ecosystems is critical for their 
preservation and sustainable management. Phytoplankton, 
algae, and aquatic vegetation are essential components of 
freshwater ecosystems and important bioindicators of 
environmental health.  

Phytoplankton, as primary producers, form the base of the 
aquatic food web and contribute significantly to oxygen 
generation and nutrient cycling (Reynolds, 2006). Algae and 
aquatic plants not only provide habitat and food for diverse 
aquatic organisms but also exhibit rapid responses to 
changes in nutrient levels, pollution, and other 
environmental variables, making them accurate indicators of 
water quality (Palmer, 1969; Wetzel, 2001). For example, 
eutrophication, a process caused by excessive nutrient 
intake, frequently results in algal blooms, which have been 
well-documented as indicators of ecological imbalance in 
freshwater systems (Smith, 2003). 

Study area:  

Mallampally Lake, nestled in the village of Mallampally, 
Siddipet District, Telangana, has been a vital part of the 
region's landscape since its construction in 1902. Spanning 
190 acres, the lake holds water across 127 acres, primarily 
during the rainy season. Beyond its scenic beauty, it serves 
as a lifeline for local farmers, irrigating nearly 1,500 acres of 
farmland. The village itself is home to around 3,650 people, 
with roughly 750 families depending directly on agriculture 
for their livelihood. The primary crops grown in the area 
include paddy, maize, cotton, and chilli, cultivated across 
both Kharif and Rabi seasons, underscoring the community's 
deep reliance on the lake for irrigation. 

As a rain-fed waterbody, Mallampally Lake plays a crucial 
role in sustaining agriculture, but it also faces significant 
environmental threats. Agricultural runoff, excessive 
fertilizer use, and waste dumping pose risks to its water 
quality. Nutrient overload from fertilizers can lead to 
eutrophication, affecting aquatic life and reducing water 
usability. Additionally, improper waste disposal can 
introduce heavy metals and other pollutants, further 
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degrading the lake and harming both crops and local 
ecosystems. The urban growth rate is far higher than the 
rural growth rate, showing increasing urbanization. The 
ponds and water bodies in urban areas are in deteriorating 
stage. (Sultana & Seshikala, 2012) 

The purpose of this study is to investigate the biodiversity of 
Mallampally Lake, with a special emphasis on 
phytoplankton, algae, and aquatic vegetation as essential 
markers of water quality and ecological balance. Building on 
proven approaches and insights from prior research, this 
work aims to improve our understanding of freshwater 
ecosystem dynamics and contribute to effective conservation 
policies. 

Phytoplankton and aquatic plants serve critical roles in 
freshwater ecosystem stability, acting as primary producers 
and bioindicators of water quality (Prescott, 1962). The goal 
of this research is to discover critical indicator species that 
can be used to accurately assess the lake's ecological health. 
By examining the composition and distribution of these 
species, we can assess the lake's ability to sustain 
biodiversity, detect early signals of ecological disturbances, 
and estimate the impact of natural and human-caused 
factors on its aquatic ecosystem. Understanding these 
interactions is critical for developing sustainable 
management techniques that can protect Mallampally Lake's 
ecological integrity while also supporting local agriculture 
and livelihoods. 

Methodology: 

This study was conducted over the course of three years, 
encompassing the seasons: pre-monsoon, and post-
monsoon, to capture the full seasonal variation in water 
quality and biological diversity. To guarantee optimal 
representation, five sampling sites were chosen, each 
representing a different ecological zone of the lake, allowing 
for an examination of spatial heterogeneity in species 
distribution and water quality characteristics. Phytoplankton 
and aquatic vegetation samples were collected using 
plankton nets and manual collection methods, respectively. 
These samples were taxonomically identified using standard 
references (Prescott, 1962; Bellinger & Sigee, 2010), 
resulting in accurate species categorisation and analysis. 
This sample design establishes a solid foundation for 
evaluating the relationship between water quality metrics 
and biodiversity in Mallampally lake. 

Results and Discussion: 

The study discovered a variety of phytoplankton species, 
including Nitella, Nostoc, Diatom, Oedogonium, 
Hydrodictyon, Khara, Volvox, and Spirogyra. These 
organisms, which are present in freshwater habitats, act as 
natural markers of water quality. Nitella and Hydrodictyon 
are well-known eutrophic bioindicators that thrive in 
nutrient-rich water (Hossain et al., 2020). Similarly, Nostoc 

and Volvox are frequently associated with high nutrient 
loads and can indicate possible water quality degradation, 
especially in shallow lakes (Bhatt et al., 2019). 

By analyzing the presence and abundance of these 
phytoplankton species, this study provides valuable insights 
into the nutrient status and ecological balance of 
Mallampally Lake. Their distribution not only reflects 
current water quality conditions but also helps in predicting 
environmental changes, reinforcing the importance of 
monitoring phytoplankton diversity for sustainable lake 
management. 

Discussion: 

The presence of Diatoms, Spirogyra, and Oedogonium in 
Mallampally Lake indicates that the lake has moderate 
nutrient levels, which is consistent with results from 
comparable research in freshwater systems. For example, 
Roy et al. (2020) found that diatoms flourish in habitats with 
high silica and moderate nutrient loads, and their dominance 
can imply reasonably stable ecological circumstances. 
Spirogyra, a filamentous green alga, is commonly found in 
eutrophic environments and is employed as a bioindicator of 
nutrient contamination (Sarma et al., 2021). 

Khara and Hydrodictyon, on the other hand, are common in 
nutrient-rich habitats and have been linked to 
eutrophication (Rao et al., 2018). The presence of Volvox, a 
colonial green algae, suggests that the lake's nitrogen levels 
are somewhat higher (Muralidharan et al. 2021) discovered 
that Volvox species often dominate in shallow, nutrient-rich 
water bodies and are regarded good markers of 
eutrophication. 

The high abundance of Nostoc, a cyanobacterium, further 
supports this observation, as cyanobacteria are often 
associated with nutrient excess, particularly nitrogen and 
phosphorus (Mohammed et al., 2020). Nostoc species have  

  

Fig 1 Diatoms Fig 2  Nitella 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 12 Issue: 02 | Feb 2025              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 388 
 

  

Fig 3 Oedogonium Fig  4 Oedogonium 

  

Fig 5 Khara Fig 6 Hydrodictyon 

  

Fig 7 Nostoc Fig 8 Nostoc 

  

Fig 9 Volvox Fig 10 Syrogyra 

  

Fig 11 Sampling Fig 12 Laborarory analysis 

also been connected to the creation of algal blooms, which 
can impair water quality by limiting oxygen availability and 
producing toxins (Ibrahim et al., 2021). 

Mallampally Lake's phytoplankton community is consistent 
with observations from other eutrophic water bodies in 
India. For example, Reddy et al. (2019) found that Spirogyra, 
Nostoc, and Hydrodictyon dominated the phytoplankton in 
Kolleru Lake, implying that the lakes' nutrient dynamics are 
similar. The continuous presence of Volvox and Diatoms in 
these lakes suggests that both can be useful biological 
markers of fertiliser loading and water quality. 

Conclusion: 

 The phytoplankton community of Mallampally Lake is 
varied, with Nitella, Nostoc, Diatom, Oedogonium, 
Hydrodictyon, Khara, Volvox, and Spirogyra serving as key 
ecological markers. These species provide important 
information about the lake's water quality, nitrogen levels, 
and overall ecological health. The water quality of 
Mallampally Lake reflects a moderately nutrient-enriched 
environment, as indicated by the presence of both nutrient-
sensitive and eutrophication-indicating phytoplankton 
species. The dominance of Diatoms and Spirogyra suggests 
relatively stable ecological conditions with moderate 
nutrient loads, while the presence of Hydrodictyon and 
Nostoc signals potential eutrophication. This balance 
indicates that the lake is neither highly polluted nor pristine 
but requires regular monitoring to prevent excessive 
nutrient buildup. Sustainable management practices, 
including pollution control and periodic water quality 
assessments, will be essential to maintaining the lake's 
ecological health. 
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