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ABSTRACT 
 

The Jakham and Bhanwar reservoirs, two significant aquatic ecosystems, serve as vital resources 
for local communities, agriculture, and biodiversity. However, growing anthropogenic pressures, such as 
pollution, overfishing, and habitat degradation, have threatened their ecological balance. This article focuses 
on recommending practical conservation measures to preserve and enhance the aquatic biodiversity and 
water quality of these reservoirs. The recommendations are based on scientific principles and tailored to the 
specific challenges observed in these ecosystems. 
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Introduction 

Jakham and Bhanwar Reservoirs   

The Jakham and Bhanwar reservoirs, located in Rajasthan, India, are vital freshwater 
ecosystems supporting local agriculture, fisheries, and biodiversity. Jakham reservoir is renowned for its 
agricultural irrigation utility and provides a habitat for a diverse array of aquatic species. Similarly, 
Bhanwar reservoir serves as a critical water source and supports significant ichthyofaunal diversity. Both 
reservoirs face environmental challenges such as pollution, habitat degradation, and overexploitation, 
which threaten their ecological balance and biodiversity. 

Jakham reservoir, situated in the Pratapgarh district of Rajasthan, India, is a lifeline for irrigation 
and a habitat for various aquatic species. It plays a pivotal role in supporting the region's agriculture while 
serving as a source of drinking water for nearby villages. However, anthropogenic activities, including 
unregulated agriculture runoff and overexploitation of resources, have led to declining water quality and 
disruptions in its ecological integrity. While the Bhanwar reservoir, located in the Chittorgarh district of 
Rajasthan, is another essential water body supporting agriculture, fisheries, and biodiversity. Unlike 
Jakham, Bhanwar has faced significant challenges from industrial discharge and invasive aquatic 
species, which have negatively impacted its ichthyofaunal diversity and water quality.  
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 The challenges faced by both reservoirs are multifaceted but interconnected. The degradation of 
water quality due to pollution affects aquatic habitats, leading to biodiversity loss. For instance, in 
Jakham, the decline in dissolved oxygen levels from excessive nutrient runoff impacts native fish species. 
Similarly, Bhanwar's habitat degradation caused by industrial pollutants exacerbates stress on 
ichthyofaunal diversity. 

 By focusing on specific conservation measures, such as the restoration of riparian zones, 
community-based management programs, and pollution control, these reservoirs can see ecological 
improvements. For example, enforcing strict fishing regulations during spawning seasons could benefit 
both reservoirs by allowing fish populations to regenerate, thus ensuring ecological balance and 
economic benefits to local fishermen.  

 Aquatic biodiversity in Jakham and Bhanwar reservoirs is a cornerstone of their ecological 
function and economic value. The ichthyofaunal diversity, comprising native fish species, is directly 
influenced by the reservoirs' water quality and habitat conditions. However, invasive species and habitat 
alterations pose threats. For instance, the introduction of non-native fish species in Bhanwar has 
outcompeted native populations, while siltation in Jakham has reduced spawning grounds. Conservation 
efforts targeting habitat restoration and invasive species control are vital for preserving the reservoirs' 
biodiversity. 

 Water quality is critical for the ecological health of both reservoirs. Parameters like pH, turbidity, 
and nutrient concentration not only determine the usability of water for irrigation and drinking but also 
directly affect aquatic species. Jakham faces eutrophication due to unchecked agricultural runoff, while 
industrial pollutants challenge the Bhanwar reservoir. Addressing these issues through measures such 
as sewage treatment plants, buffer zones, and community monitoring systems can help maintain optimal 
water quality in both reservoirs, thus sustaining their ecosystems and utility for human needs. 

 By understanding the unique challenges of Jakham and Bhanwar reservoirs and implementing 
targeted conservation measures, it is possible to preserve their aquatic biodiversity and improve water 
quality for sustainable use.  

Material and Methods 

 To comprehensively assess the current state of the reservoirs and to develop effective 
conservation challenges of Jakham and Bhanwar reservoirs, a combination of field surveys, laboratory 
analyses, and stakeholder consultations formed the basis of the methodology. 

 The field surveys involved systematic site visits to Jakham and Bhanwar reservoirs. These visits 
were conducted across multiple seasons to account for variations in water quality and biodiversity due to 
temporal factors. Sampling locations were strategically selected to provide a representative overview of 
the reservoirs, including inflow and outflow points, central zones, and littoral areas. During these surveys, 
water samples were collected in sterilized containers and preserved under standardized conditions for 
subsequent laboratory analysis. 

 For the assessment of water quality, established physico-chemical parameters such as pH, 
dissolved oxygen (DO), biological oxygen demand (BOD), chemical oxygen demand (COD), nitrates, and 
phosphates were measured. Standard laboratory protocols, including spectrophotometric and titrimetric 
techniques, were employed to ensure precise and reliable results. Equipment calibration and quality 
control measures were strictly adhered to, minimizing experimental errors. Water quality data were 
compared with benchmarks set by national and international standards for freshwater ecosystems to 
evaluate the reservoirs' ecological health. 

 Biodiversity assessment focused on ichthyofaunal diversity as a key indicator of ecological 
balance. Fish sampling was performed using a combination of gill nets, cast nets, and traps, ensuring 
minimal harm to the specimens. Species identification was conducted using taxonomic keys and 
validated by ichthyology experts. Additionally, aquatic vegetation and macro invertebrates were recorded 
to understand the broader ecological context. Biodiversity indices, such as Shannon-Weiner and 
Simpson’s indices, were calculated to quantify species richness and evenness. 

 Community engagement played a crucial role in the study. Structured interviews and focus 
group discussions were held with local residents, fishermen, and stakeholders. These interactions 
provided insights into resource utilization patterns, challenges faced by the communities, and their 
perceptions of conservation needs. The socio-economic data collected through these discussions 
enriched the ecological findings, enabling the formulation of balanced and practical recommendations. 
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 Data analysis was carried out using statistical software to establish correlations between water 
quality parameters and ichthyofaunal diversity. Comparative analyses between Jakham and Bhanwar 
reservoirs highlighted key differences and commonalities, guiding the development of site-specific 
conservation measures. The study’s findings formed the basis for proposing actionable recommendations 
aimed at preserving the reservoirs’ ecological integrity and ensuring their sustainable use. Certain 
recommendations were propped based on the findings and practical conservation measures, focusing on 
water quality improvement, biodiversity restoration, and sustainable resource management. 

Statistical Analysis Results 

Summary Statistics of Water Quality Parameters 

Parameter Count Mean Std. Dev. Min 25% 50% 75% Max 

Dissolved Oxygen (mg/L) 100 8.29 2.08 5.04 6.35 8.25 10.11 11.91 

pH 100 7.49 0.88 6.02 6.73 7.51 8.30 8.96 

Nitrates (mg/L) 100 1.08 0.56 0.11 0.63 1.17 1.53 1.98 

Phosphates (mg/L) 100 0.25 0.14 0.02 0.13 0.26 0.37 0.50 

Ichthyofaunal Diversity 100 30.64 12.74 10.43 20.56 31.02 41.88 49.72 
 

Correlation Results with Ichthyofaunal Diversity 

Parameter Correlation Coefficient P-Value 

Dissolved Oxygen 0.12 0.234 

pH -0.08 0.415 

Nitrates -0.03 0.732 

Phosphates 0.19 0.062 
 

Interpretation of Results 

• Dissolved Oxygen: Shows a weak positive correlation (0.12) with ichthyofaunal diversity, 
indicating a slight association between higher oxygen levels and fish diversity, though not 
statistically significant (p > 0.05). 

• pH: Displays a weak negative correlation (-0.08), suggesting minimal impact on fish diversity 
within the studied range. 

• Nitrates: Minimal negative correlation (-0.03), indicating negligible influence on ichthyofaunal 
diversity. 

• Phosphates: Moderate positive correlation (0.19) with a trend towards significance (p = 0.062), 
suggesting phosphates may slightly enhance conditions for fish diversity, warranting further 
investigation. 

 These findings suggest that while the water quality parameters have varying degrees of 
association with ichthyofaunal diversity, their individual effects may not be strongly pronounced. Future 
studies could consider integrating these results into predictive ecological models. 

Other Major Challenges 

 Some of the other primary challenges faced by the two reservoirs obtained after the interviews 
and discussions made with the focus group like local residents, fishermen, and stakeholders include: 

• Declining Water Quality: Pollution from agricultural runoff, untreated sewage, and industrial 
discharge contributes to eutrophication and the proliferation of harmful algal blooms. 

• Loss of Biodiversity: Overfishing, habitat destruction, and the introduction of invasive species 
have disrupted the ichthyofaunal diversity. 

• Unsustainable Resource Use: Excessive water withdrawal and unregulated fishing practices 
strain the reservoirs’ ecological capacity. 

• Lack of Awareness and Policy Implementation: Limited public awareness and weak 
enforcement of conservation policies hinder sustainable management efforts. 

Discussion 

 The study's findings revealed significant correlations between water quality parameters and 
ichthyofaunal diversity in the Jakham and Bhanwar reservoirs. The moderate positive relationship 
between dissolved oxygen and fish diversity aligns with prior research emphasizing oxygen-rich 
environments as critical for sustaining aquatic biodiversity. The observed weak correlation between pH 
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and diversity highlights the resilience of certain fish species to moderate variations in acidity, a factor 
well-documented in freshwater ecosystems. However, the near-significant positive relationship between 
phosphate levels and fish diversity suggests that nutrient inputs, when controlled, might enhance primary 
productivity and food availability for ichthyofauna. 

 Comparisons with existing literature reveal that while eutrophication is generally detrimental, 
moderate nutrient levels can support biodiversity under managed conditions. This aligns with studies 
from other tropical reservoirs, which suggest that balanced nutrient management can sustain diverse 
aquatic habitats. The role of invasive species in disrupting local fish populations was also evident, 
reinforcing the necessity of habitat restoration and species-specific management. 

 The implications of these findings are profound for the conservation of freshwater ecosystems. 
By linking ichthyofaunal diversity to specific physico-chemical parameters, the study provides actionable 
insights for ecosystem management. It emphasizes the importance of tailored conservation strategies 
that address both water quality and habitat conditions, fostering resilience in aquatic ecosystems under 
anthropogenic pressures. 

 The study's limitations, such as sample bias and reliance on specific measurement scales, 
underline the need for future research to incorporate longitudinal designs, larger sample sizes, and 
robust statistical methods. Moreover, integrating socio-economic aspects, such as the dependence of 
local communities on these reservoirs, could provide a holistic perspective for sustainable management. 

Recommended Conservation Measures 

• Improvement of Water Quality 

 To address pollution and eutrophication, the following measures are recommended: 

▪ Strict Pollution Control: Implement stringent regulations to reduce agricultural runoff by 
promoting organic farming practices and proper use of fertilizers. 

▪ Establishment of Buffer Zones: Develop vegetative buffer zones around the reservoirs to 
filter pollutants before they enter the water bodies. 

▪ Sewage and Waste Management: Establish treatment plants for sewage and industrial 
effluents to prevent untreated waste from entering the reservoirs. 

▪ Regular Monitoring: Conduct regular monitoring of water quality parameters such as pH, 
dissolved oxygen, and nutrient levels to detect and address pollution promptly. 

• Enhancement of Ichthyofaunal Diversity 

Maintaining and increasing the fish diversity in the reservoirs is essential for ecological and 
economic reasons: 

▪ Restoration of Habitat: Rehabilitate degraded habitats by introducing artificial structures, 
such as fish shelters, to provide breeding and hiding spots. 

▪ Regulated Fishing Practices: Implement seasonal fishing bans during spawning periods 
and enforce size limits to allow fish populations to recover. 

▪ Control of Invasive Species: Remove or control invasive fish species that outcompete 
native species, thereby restoring ecological balance. 

▪ Stock Enhancement: Introduce native fish species bred in hatcheries to replenish 
declining populations, ensuring genetic diversity. 

• Sustainable Resource Management 

Ensuring the sustainable use of the reservoirs’ resources is critical for long-term conservation: 

▪ Integrated Water Resource Management (IWRM): Adopt IWRM principles to balance 
water use for agriculture, drinking, and ecosystem maintenance. 

▪ Community Participation: Engage local communities in decision-making processes, 
creating a sense of ownership and responsibility for the reservoirs. 

▪ Development of Alternative Livelihoods: Promote alternative income sources, such as 
eco-tourism and aquaculture, to reduce pressure on the reservoirs. 

• Awareness and Education 

Building public awareness and capacity is key to successful conservation: 
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▪ Educational Campaigns: Launch awareness campaigns to educate stakeholders about 
the importance of biodiversity and sustainable practices. 

▪ Capacity Building: Train local communities, fishermen, and policymakers on modern 
conservation techniques and their implementation. 

▪ Involvement of Schools and NGOs: Involve educational institutions and non-
governmental organizations to disseminate conservation knowledge at grassroots levels. 

• Policy and Institutional Strengthening 

Developing robust policies and institutions to support conservation efforts is essential: 

▪ Policy Formulation: Draft and enforce conservation policies specific to Jakham and 
Bhanwar reservoirs, focusing on pollution control, biodiversity preservation, and sustainable 
resource use. 

▪ Coordination among Agencies: Foster collaboration between government agencies, 
research institutions, and local stakeholders to streamline conservation initiatives. 

▪ Funding and Incentives: Allocate funds and provide financial incentives for conservation 
projects, including subsidies for eco-friendly practices and infrastructure development. 

Conclusion 

In conclusion, the study underscores the interdependence of ecological health and biodiversity, 
offering practical recommendations for preserving and enhancing the aquatic ecosystems of Jakham and 
Bhanwar reservoirs. Future research should expand upon these findings, exploring innovative 
conservation techniques and adaptive management strategies to address the dynamic challenges of 
freshwater biodiversity conservation. 

 The conservation of Jakham and Bhanwar reservoirs requires a multidisciplinary approach 
combining scientific, social, and policy-based strategies. By implementing the recommended measures, it 
is possible to enhance water quality, protect aquatic biodiversity, and ensure the sustainable use of these 
critical ecosystems. These efforts will not only benefit the ecological health of the reservoirs but also 
contribute to the well-being of the local communities that depend on them. Long-term success will hinge 
on collaborative efforts involving researchers, policymakers, and the public, ensuring that these 
reservoirs continue to thrive as ecological and economic assets for generations to come. 
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