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Abstract-- Water quality plays an indispensable role in 

shaping fish diversity in aquatic ecosystems. Physicochemical 

parameters—including water temperature, pH, dissolved 

oxygen (DO), biological oxygen demand (BOD), and chemical 

oxygen demand (COD)—exert a direct influence on fish 

population dynamics and reservoir productivity. This study 

evaluated the physicochemical water parameters and fish 

diversity at Govind Sagar Dam, Lalitpur, Uttar Pradesh, from 

March 2023 to February 2024. The results demonstrate 

significant seasonal fluctuations in species richness and 

abundance, largely driven by changes in water volume and 

nutrient availability across the monsoon, post-monsoon, and 

summer periods. Rising water levels during the rainy season 

significantly enhanced species diversity and population density. 

Conversely, reduced water storage during the summer months 

led to sharp fluctuations in critical parameters, resulting in a 

temporary decline in fish species diversity and overall 

biological productivity. These findings highlight the critical 

relationship between hydrological cycles and water quality 

parameters in sustaining local fisheries. 

Keywords-- Physicochemical parameters, Dissolved oxygen, 

BOD, COD, Fish diversity, Seasonal variation. 

I. INTRODUCTION 

Water is an essential natural resource that not only 
supports agricultural productivity but also sustains all forms 
of life, including flora, fauna, and human populations. The 
monsoon season plays a vital role in rejuvenating aquatic 

and terrestrial ecosystems—such as forests, rivers, ponds, 
and agricultural landscapes—thereby enhancing regional 
biodiversity. In India, the fisheries sector serves as a crucial 
socio-economic driver, supporting the livelihoods of over 20 

million fishers and fish farmers. 
Water bodies such as rivers, ponds, and reservoirs serve 

as vital freshwater habitats for aquatic species, contributing 
significantly to the maintenance of biodiversity while 
simultaneously meeting the essential needs—such as 
irrigation, drinking water, and flood control—of all living 

beings inhabiting the region. In inland areas, reservoir 
ecosystems foster local fisheries and create opportunities for 
employment. Fish diversity is a key indicator of the health 
and ecological status of freshwater ecosystems.  

A balanced and rich fish population is essential for 
maintaining aquatic food webs, nutrient cycling, and 

biological productivity. The distribution, species diversity, 
and abundance of fish in a reservoir are primarily influenced 
by seasonal hydrological cycles and fluctuations in the 
physicochemical quality of the water (such as temperature, 
pH, dissolved oxygen (DO), biological oxygen demand 
(BOD), and nutrient availability). This paper details the 

impact of seasonal fish stocking on the biodiversity of the 
Govind Sagar Dam—located in Lalitpur district on the 
Shahzad River and recognized as one of India's significant 
historical dams.
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Figure 1: Key reasons for the impact of climate change on fish populations 

It also emphasizes the importance of understanding 
seasonal variations in fish diversity and their relationship 
with water quality for the sustainable management and 
conservation of fish populations. 

II.   MATERIAL & METHOD 

2.1 Study Area 

The Govind Sagar Dam is the primary attraction of 
Lalitpur city. This dam was constructed on the Shahzad 
River between 1947 and 1953.The Govind Sagar Dam is 
situated on the Shahzad River in the Lalitpur district, located 

in southern Uttar Pradesh. It is located at 24°40'27" North 
latitude and 78°25'25" East longitude. Given its significance 
for agriculture, recreation, and fisheries, it serves as a vital 
pillar of the local economy. 

2.2 Sampling Stations 

For the present research work, five sampling stations were 

selected to conduct a limnological study of the Govind Sagar 
Dam, located in Lalitpur. At the beginning of this study, 
which ran from September 2023 to March 2024, samples 
were collected every two weeks.  

 
 

Various types of fishing gear—such as gill nets, hook and 
line, trawl nets, and purse seines with different mesh sizes—
were used to collect the samples. Extensive photography was 
employed to gather data. 

III. RESULT AND DISCUSSION 

All fish are cold-blooded creatures and are unable to 

regulate their own body temperature. This means they must 
adapt their metabolic processes to align with the temperature 
of the surrounding water. In cold water, fish become more 
sluggish and generally require less food to survive. 
Conversely, in warm water, they become more active and, 
consequently, require significantly more food to sustain 

themselves. Fish breathe by extracting dissolved oxygen 
from the water using their gills. The concentration of 
dissolved oxygen in the water depends almost entirely on the 
ambient temperature. Generally, the amount of dissolved 
oxygen is higher in cold water, whereas it is lower in warm 

water. Water temperature peaked during summer (34.5∘C) 
and reached its minimum in winter (18.5∘C). Dissolved 
Oxygen (DO) reached its maximum during the rainy season 

(8.1 − 9.0 mg/L) due to heavy freshwater inflow and 

aeration, whereas it dropped significantly in summer (4.1 −
5.2 mg/L). 
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Organic load parameters (BOD and COD) spiked in 
summer due to reduced water volume and concentrated 
organic waste. 

3.1 Fish Diversity 

Fish diversity was evaluated across three distinct seasons: 
winter, summer, and the rainy season.  

The Shannon–Wiener Diversity Index (𝐻′) and Jacob’s 
Coefficient / Pielou’s Evenness Index (𝐽′) varied seasonally, 

recording values of 𝐻′ = 1.18 and 𝐽′ = 0.70 in winter, 𝐻′ =
1.08 and 𝐽′ = 0.64 in summer, and 𝐻′ = 1.69 and 𝐽′ = 1.00 
during the rainy season. A complete summary of these 
diversity indices is presented in Table 1.

Table 1: Seasonal Physicochemical Parameters and Fish Diversity Indices Across Five Sampling Sites (March 2023 – February 2024) 

S. No. Parameter / Diversity Index Season Site A Site B Site C Site D Site E Seasonal Mean/Total 

1. Temperature (°C) Winter 18.5 19.2 19.0 20.1 18.8 19.1 

 
 

Summer 32.5 33.8 34.1 31.8 33.0 33.0 

 
 

Rainy 26.2 27.0 26.8 25.5 26.5 26.4 

2. pH Winter 7.8 8.0 7.9 8.1 7.7 7.9 

 
 

Summer 8.4 8.6 8.7 8.3 8.5 8.5 

 
 

Rainy 7.3 7.5 7.4 7.2 7.4 7.4 

3. Dissolved Oxygen (DO) (mg/L) Winter 7.6 7.4 7.2 8.0 7.8 7.6 

 
 

Summer 4.8 4.2 4.1 5.2 4.5 4.6 

 
 

Rainy 8.5 8.2 8.1 9.0 8.7 8.5 

4. BOD (mg/L) Winter 2.3 2.6 2.8 2.1 2.4 2.4 

 
 

Summer 5.4 6.0 6.2 4.8 5.6 5.6 

 
 

Rainy 3.4 3.8 3.7 3.1 3.5 3.5 

5. COD (mg/L) Winter 9.2 10.5 11.0 8.5 9.8 9.8 

 
 

Summer 19.5 21.8 22.5 18.2 20.0 20.4 

 
 

Rainy 13.0 14.2 14.5 12.0 13.8 13.5 

6. Total Abundance (𝑛) Winter 985 920 910 960 937 4,712  

 
 

Summer 960 912 890 980 960 4,702  

 
 

Rainy 890 865 842 880 860 4,337  

7. Species Richness (𝐾) Winter 48 48 48 48 48 48 

 
 

Summer 48 48 48 48 48 48 

 
 

Rainy 48 48 48 48 48 48 

 



 
International Journal of Recent Development in Engineering and Technology 

Website: www.ijrdet.com (ISSN 2347-6435 (Online) Volume 15, Issue 08, August 2026) 

1248 

A. Seasonal fish diversity data for the rainy season are 
summarized in Table 1, based on the following 

calculations: 

𝐻 =
𝑛1 log10(𝑛2)− ∑𝑓𝑖 log10𝑓𝑖

𝑛
 

𝐻 =
3337 log10(4335) − 7420.36

4331
 

=
12136.63 − 7420.36

4331
=
4716.27

4331
 

= 1.0889 ≈ 1.09 

Where: 

H= index of species diversity  

n = total individuals 

fi = number of individual species.  

To calculate Jacob's coefficient (𝐽): 

𝐽 =
𝐻

log10𝐾
 

=
1.09

log1048
=
1.09

1.68
= 0.65 

Where: 

𝐽 = Relative diversity (Pielou's Evenness Index) 

𝐻 = Observed diversity (Shannon-Wiener Diversity 

Index) 

𝐻max = Maximum possible diversity (𝐻max= log10𝐾) 

𝐾 = Number of species present (Species richness) 

Seasonal fish diversity parameters are summarized as 

follows. For a total sample size of 𝑛 = 4331 across 𝐾 = 48 
species, the Shannon-Wiener Diversity Index was computed 

as 𝐻 = 1.09 (
12136.63−7420.36

4331
). Consequently, the species 

equitability (evenness) was determined to be 𝐽 = 0.65 

(
1.09

log1048
), reflecting a moderate level of species evenness 

across the sampling site. 

B. Data regarding the diversity of fish species for the 
summer season are tabulated in Table 2, calculated as 

follows: 

𝐻 =
𝑛1 log10(𝑛2)− ∑𝑓𝑖 log10𝑓𝑖

𝑛
 

𝐻 =
4308 log10(4507) − 10645

4702
 

𝐻 =
15740.95 − 10645

4702
=
5095.95

4702
= 1.08 

Where: 

𝐻 = Index of species diversity (Shannon-Wiener 
Diversity Index) 

𝑛 = Total number of individuals in the sample 

𝑛1, 𝑛2 = Sample size parameters 

𝑓𝑖  = Number of individuals belonging to the 𝑖 th species 

To calculate Jacob's coefficient (𝐽): 

𝐽 =
𝐻

log10𝐾
 

𝐽 =
1.08

log10(48)
=
1.08

1.68
= 0.64 

Where: 

𝐽 = Relative diversity (Pielou's Evenness Index) 

𝐻 = Observed diversity (Shannon-Wiener Diversity 

Index) 

𝐻max = Maximum possible diversity (𝐻max= log10𝐾) 

𝐾 = Number of species present (Species richness) 

Seasonal fish diversity parameters were evaluated for a 
total sample size of 𝑛 = 4702. The Shannon-Wiener 

Diversity Index was computed as 𝐻 = 1.08(
15740.95−10645

4702
). 

Assuming 𝐾 = 48species, the species equitability 

(evenness) was determined to be 𝐽 = 0.64(
1.08

log1048
), 

reflecting a moderate level of species evenness across the 

sampling site. 

C. Data regarding the diversity of fish species for the 
winter season are tabulated in Table 3, calculated as 

follows: 

𝐻 =
𝑛1 log10(𝑛2)− ∑𝑓𝑖 log10𝑓𝑖

𝑛
 

𝐻 =
3783 log10(4883) − 8403.18

4712
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𝐻 =
13954.30 − 8403.18

4712
=
5551.12

4712
= 1.18 

Where: 

𝐻 = Index of species diversity (Shannon-Wiener 
Diversity Index) 

𝑛 = Total number of individuals in the sample 

𝑛1 ,𝑛2 = Sample size parameters 

𝑓𝑖  = Number of individuals belonging to the 𝑖 th species 

To calculate Jacob's coefficient (𝐽): 

𝐽 =
𝐻

log10𝐾
 

𝐽 =
1.18

log10(48)
 

=
1.18

1.68
= 𝟎.𝟕𝟎 

Where: 

𝐽 = Relative diversity (Pielou's Evenness Index) 

𝐻 = Observed diversity (Shannon-Wiener Diversity 

Index) 

𝐻max = Maximum possible diversity (𝐻max = log10𝐾) 

𝐾 = Number of species present (Species richness) 

Seasonal fish diversity parameters were evaluated for a 
total sample size of 𝑛 = 4712. The Shannon-Wiener 

Diversity Index was calculated as 𝐻 = 1.18 

(
13954.30−8403.18

4712
). Assuming 𝐾 = 48 species, Jacob’s 

coefficient (species evenness) was determined to be 𝐽 =

0.70 (
1.18

log1048
), indicating a moderate-to-high level of species 

evenness across the sampling site.

Table2: Summary of seasonal fish diversity parameters (𝑯′ and 𝑱′) across winter, summer, and rainy seasons. 

Season Shannon Index (H′) Evenness Index (J′) Calculation Details 

Winter 1.18 0.70 𝐻 =
3783log10(4883)−8403.18

4712
, 𝐽 =

1.18

log10(48)
 

Summer 1.08  0.64  𝐻 =
4308log10(4507)−10645

4702
, 𝐽 =

1.08

log10(48)
 

Rainy 1.69 1.00 𝐻 =
4337log10(4337)−8420.36

4337
, 𝐽 =

1.69

log10(48)
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Figure 1: Seasonal variation in Shannon–Wiener Diversity Index (𝑯′) and Jacob’s Evenness Index (𝑱′) of fish diversity. 

Observations regarding the fish diversity index at Govind 
Sagar Dam, Lalitpur, indicate that the observed variations 
are driven by water quality parameters and their seasonal 
fluctuations. 

3.2 Season (Highest Diversity) 

During the monsoon, surface runoff supplies dissolved 
nutrients and fresh water to the Govind Sagar Dam, 
maintaining high Dissolved Oxygen (DO) levels (>8 mg/L) 
and a neutral pH (7.2–7.5). These optimal hydrological 
conditions boost primary productivity, expand aquatic 
habitats, and trigger breeding and spawning activities among 

both resident and migratory fish species. This favorable 
environment sustains the highest diversity (H′ = 1.69) and 
perfect species evenness (J′ = 1.00), indicating an equitable 
distribution across all recorded species (K=48). 

3.3 Summer Season (Environmental Stress) 

During summer, intense sunlight and reduced water depth 

cause surface water temperatures to rise (>31°C). Since 
oxygen solubility decreases in warmer water, DO levels drop 
(4.1–5.2 mg/L), increasing metabolic stress in sensitive fish 
species. Additionally, elevated BOD (4.8–6.2 mg/L) and 
COD (18.2–22.5 mg/L) levels indicate an abundance of 
organic matter and active microbial decomposition. These 

stressful conditions favor tolerant and dominant species over 
sensitive ones, resulting in reduced diversity (H′ = 1.08) and 
lower species evenness (J′ = 0.64). 

 
 

3.4 Winter Season (Moderate Stability) 

During the winter season, water temperatures remain 
moderate (18.5–21.0°C), and oxygen levels stay stable (7.2–
8.0 mg/L). Although ecological conditions remain favorable 
for aquatic life, species diversity stabilizes at a moderate 

level (H′ = 1.18, J′ = 0.70) due to reduced nutrient influx 
compared to the monsoon season. 

IV. CONCLUSION 

Seasonal variations play a key role in the diversity and 
distribution of fish in the Govind Sagar Reservoir. During 
the monsoon, high levels of dissolved oxygen and nutrient 
influx maximize species evenness, whereas reduced water 
volume in summer creates physical and chemical stress, 

limiting fish population density and diversity. 
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