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INTRODUCTION: 

Fresh water is a renewable and vulnerable resource on the earth having a great 

role in sustenance of life of all living organisms of the environment and 

maintaining the balance of nature. In various activities like aquaculture, 

agriculture, hydropower, fisheries and industries, the water resources are being 

used by human being on the large scale. 

Fresh water ecosystems are of two general types: Lotic (running water) and 

lentic (still or stagnant water). Lentic ecosystem (such as ponds, lakes, 

wetlands, bogs, marshes, swamps) is one of the most productive ecosystems 

with respect to aquatic plants and animals in the biosphere and plays a 

significant role for sustainment. 

 

A pond can be defined as an earthen depression filled with water, either 

natural or artificial that is smaller than a lake. Ponds can majorly classify on 

the basis of formation and availability of water. On the basis of formation 

ponds have two types: Natural pond and artificial pond.  

Natural pond:  A natural pond is created by nature and helps to balance 

ecosystem. The real benefit of this kind of pond is that it requires virtually no 

maintenance.  

Artificial pond: Artificial pond is also known as manmade pond. It generally 

refers to bodies of water that are built and or are maintained by humans rather 

than Nature. It has great importance in aquaculture and fishery.On the basis of 

availability of water ponds are of two types: Temporary pond and Permanent 

pond. 

Temporary pond or Seasonal pond: It is usually rain fed water bodies found 

in different geographical locations. It may dry out periodically or drought in 

year and example of inland wetland ecosystem. 

Permanent pond or Perennial pond: This kind of ponds holds water all year 

round, providing permanent habitat for a range of wild life as well as a many 

occasional or periodic visitors.  
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Ponds can make impact a large on the big environmental issue that us all 

climate change, flooding and pollution. All this, as well as being fantastic for 

wildlife. In agriculture, treatment ponds may reduce nutrients released 

downstream from the pond. They may also provide irrigation reservoirs at 

terms of drought.  

 

Urban ponds are generally described as water body of a smaller, manmade or 

developed naturally. It also subjected to a different set of stressors dumping 

sewage, running of effluents through industrial waste and various 

anthropogenic activities. 

 

The quality of water is described by its physical, chemical, and microbial 

characteristics and affects directly or indirectly by physico-chemical 

parameters. Water quality and its parameters are very essential for current 

information about the concentration of various solutes; it provides the basis for 

judging the suitability of water for its designated uses and to improve existing 

conditions. The study of physico-chemical parameters could help in 

understanding the   structure, function and metabolic events in a particular 

aquatic ecosystem. These parameters change widely due to many factors like 

source of water, type of pollution, seasonal fluctuations.  

The physical properties such as solubility of gases and solids, transparency, 

temperature, density, the chemical factor such as salinity, pH, hardness, 

phosphates, nitrates, BOD, COD etc and biological parameters such as 

plankton, benthos, productivity directly or indirectly affects the pond water 

quality, productivity, survival and distribution of flora and fauna (Jhingran, 

1985; Odum, 1984).Such physical, chemical and biological parameters state 

the hydrobiology of a pond and influenced by surrounding environmental 

condition. These parameter also affects the density, abundance, growth and 

population of fishes. 

 

Fish population majorly estimated through the morphology, morphometry and 

condition factor of fishes of specific region or study area. The morphology and 

morphometry of fishes exists size, structure and growth of fish population. The 
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condition factor indicates the condition (good or poor) or well being of fishes 

in population. 

AIMS AND OBJECTIVES: 

To exploit fresh water lentic ecosystem with their best capacities, it is essential 

to have knowledge of their structural status and fishery potential etc. Present 

study emphasizes on the condition, hydrobiology and environmental status of 

lentic ecosystem and their effects on fishes. The investigation was carried out 

to study about physicochemical and environmental components with fishery 

potential of ponds through monthly variation. The main aim of this research 

work is to establish the relation between the environmental conditions and its 

impact on fish population. The work was planned to address the main 

objectives. 

1) Assessment of physico-chemical status of the lentic ecosystem. 

2) Understand the biology of fish population. 

3) Establish interrelation between environmental conditions and fish 

population.  

This project was designed to assume that there is interrelation between 

environmental conditions and fish population of lentic ecosystem. For 

establishment of interrelation between environmental conditions and fish 

population, the fishes length-weight, and condition were analyzed with water 

and soil quality parameters and other surroundings of lentic ecosystem. 

The selection of the criteria of the study sites were depended on availability of 

fish and water throughout the study period.  

STUDY SITES AND AREA: 

 For the present study following ponds were selected as the study sites: 

1. Dhobi talav 

2. Majam talav 

3. Danteshwar pond 

4. Sama pond 
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Dhobi talav is perennial and natural urban pond situated near Swami Taioon 

Ram temple Warasiya Vadodara, there was no slum area and was not 

disturbed by anthropogenic activities.  Majam Talav, Danteshwar Talav and 

Sama talav are also perennial, natural urban ponds but they were surrounded 

by the slum area and puccha  houses and very much disturbed by 

anthropogenic activities. 

In this research work two such ponds i.e. Dhobi talav and Majam talav were 

majorly investigated for the period of two year. For some period work also has 

been carried out for Danteshwar pond and Sama pond. 

MATERIALS AND METHODS:  

Parametric analysis 

Such analyses are essential for assessment of hydro-biological status, 

environmental condition, quality of water and soil and the structure of an 

ecosystem. A healthy aquatic ecosystem is dependent on the maintenance of 

physico-chemical properties of water and its biological diversity. Water 

quality plays an important role in aquaculture because its imbalances can 

cause stress, poor growth and mortality of culture species (Boyd, and Tucker, 

1998). To assess the environmental condition and hydro-biological status of 

study sites, physico-chemical analysis of water and soil samples was carried 

out throughout the study period for research work. 

Water analysis 

For assessment of physico-chemical status of water, the study sites were 

studied monthly. Water samples were collected from various sites at random 

from the ponds in the morning time between 7 to 8 am in plastic bottles. Water 

temperature was recorded by standard centigrade thermometer on site. For the 

estimation of dissolved oxygen, water samples were collected separately in 

300 ml BOD bottles and oxygen was fixed by using Winkler’s reagent at the 

time of sampling on field. pH was recorded by standard pH meter. All other 

remaining parameters were analyzed immediately on return to the laboratory 

by titrometric methods. The physico-chemical parameters for water quality 
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were assessed using standard methods (APHA, 1998), details for the same in 

presented in (Table 2.1). 

Table – 2.1: Methods for various water quality parameters 

Sr. No. Parameter Method Instrument 

1 pH Electrometric method    pH meter 

2 Temperature Laboratory or Field 

method 

Mercury Thermometer 

3 Acidity Titrimatric Method Titration assembly 

4 Alkalinity Titrimatric Titration assembly 

5 Chloride   Argentometric Method 

(Titrimetric method) 

Titration assembly 

6 Total Hardness 

(TH) 

Titrimetric Method Titration assembly 

7 Total Solids 

(TS) 

Filtration method Oven, Beaker 

8 Dissolved 

Oxygen (DO)  

Winkler’s method - 

Azide modification 

method 

BOD bottle, Titration 

assembly 

9 Total 

Phosphorus 

Ammonium Molybdate 

method. 

Spectrophotometer 

10 Nitrate Cadmium reduction 

method. 

Spectrophotometer 

 

Soil quality analysis: 

Monthly collection of soil samples up to the depth of 15 cm was done for the 

study the soil quality parameters. The soil samples were collected using scoop 

and were kept in thick quality polythene bags. The samples were dried in 

laboratory oven. The dried soil was grinded using mortar and pestle and then 

sieved through 2 mm mesh sized sieve and used for further analysis. The soil 
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quality parameters such as pH; Phosphate-P and Nitrate-N were analyzed 

during the investigation of the study sites by using Standard methods.  

Fish population analysis 

Fish population majorly estimated through the morphology, morphometric and 

condition factor of fishes. Morphology and morphometric of fishes exists size, 

structure and growth while the condition factor indicates the condition (good 

or poor) or well being of fishes in population. 

Morphological and morphometric analysis: 

Morphologic and morphometric analysis has been done by taking length and 

weight relationship of fishes. For such analysis the fishes {Tilapia 

(Oreochromis mossaimbicus)} were collected from the study sites.The 

following measurements and observations were recorded for each sample. i. 

Total length in centimeters. ii. Standard length in centimeters. Length was 

measured with the help of thread and scale (in cm). iii. Total weight in grams. 

Weight was measured with help of an electronic weighing balance to the 

nearest 0.01 (in gm). After taking measurements the fishes were released in 

natural water bodies. 

The relationship between the length (L) and weight (W) of fish was expressed 

by equation W=a Lb, (Le cren, 1951) 

Where W= weight of fish in gram, L=total length (TL) of fish in cm. 

a=Constant (intercept), b = The length exponent (slope) 

When expressed in Logarithm: Log W=Log a + b LogL i.e. y = A+Bx, where 

Y = Log W, B = n (regression coefficient) and X =Log L. The “a” and “b” 

values were obtained from a linear regression of the length and weight of fish. 

The correlation (r
2
) that is the degree of association between the length and 

weight was computed from the linear regression analysis: R = r
2
 

Condition Factor analysis: 

The condition factor (K) of the experimental fish was estimated by using 

Fulton’s condition factor: K= W/L3 x 100 (Fulton, 1904). 

Where K= condition factor, W= weight of fish (g), L= length of fish (cm). 
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All the observations were tabulated to various relevant statistical analyses to 

draw inference. 

RESULTS AND DISCUSSION: 

A comparative study of the water parameters of the study sites reveled that 

some water parameters were high in concentration at Majam Talav. 

Danteshwartalav water parameter was within the permissible limit by WHO. 

Dhobi Talav was having higher concentration of total solids comparatively to 

other sites. Phosphate and nitrate were noticed as a growth indicator on the all 

study sites.  These parameters were having good range for growth of fishes.  

Soil parameter exhibited that its alkaline nature is suitable for growth of fauna 

and flora of the study sites Majam talav and Dhobi talav. Whereas Phosphate 

and nitrate concentration were differ at both the sites which affect fish 

population size and growth respectively. 

After the study of fish population length weight relationship of all the study 

sites, it has been seen that fishes were having different range of length and 

weight. The water and soil quality parameters reflect the abundance and 

sustainment of fishes. The fish length weight data revealed that fishes were in 

good conditions and exhibited negative allometric growth at the all study  sites 

except Majam talav where the b (length exponent) the b value is near to three 

which indicate isometric growth. 

A comparative study of Majam Talav and Dhobi talav revealed that that the 

range of total length and weight of fishes of Majam talav were high. Fishes 

were better in condition and abundance of fishes was also good.  The data also 

indicate that the biomass of the fishes of the Majam talav was higher than the 

Dhobi Talav. 

Most of all the parameters were maximum in summer and minimum in 

monsoon and winter exhibited seasonal fluctuations through which growth of 

fishes were affected seasonally. Finally it can be assumed that environmental 

conditions of the study sites create interrelation between the fish population 

and aquatic ecosystem. Evaluation of the relationship between environmental 
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conditions and existing fish population of lentic ecosystem is beneficial for 

pisciculture practice. 

After the experiments and observations, it has been found that water quality 

parameters such as temperature were suitable for the aquatic medium of the 

study sites. pH exhibited alkaline nature of water which was suitable for 

aquatic fauna such special fish growth. The acidity, alkalinity, total hardness, 

and total solids were indicated that they create a productive column for 

abundance of fish population. Dissolve oxygen was with good concentration 

for productivity for aquatic environment and fish growth.  Chloride 

concentrations were also suitable for growth and abundance of fishes at the 

investigated sites. 

CONCLUSION: 

The fresh water ecosystems are the good sources of rearing fish culture and 

aquaculture. They provides habitat to aquatic flora and fauna, but now a days 

due to urbanization, increasing population and industrialization such 

ecosystem have disturbed at their tropic level which affects the sustainment of 

aquatic life so it is necessary to monitoring lentic ecosystem such as ponds and 

lakes time to time so that the flora and fauna of aquatic ecosystem will stay 

with its environmental condition. The environmental condition exhibits by 

physiochemical and biological parameters of water and soil of an aquatic 

ecosystem. This environmental condition also governs the biota and tropic 

status of aquatic ecosystem. 

In the present investigation after the analysis of physico-chemical properties of 

water and soil revealed that such properties creates the environmental 

conditions for aquatic medium and affect the flora and fauna of ecosystem. It 

has been noticed that some water quality parameter such as pH, DO, Chloride, 

temperature and hardness of water were suitable for the growth of fishes. 

Therefore a trend found by the fish population of the study sites. 

Nitrate and Phosphate marked as a growth indicator of fishes in the 

investigation.  The average of Nitrate and Phosphate of soil and water of 

Majam Talav was higher than Dhobi Talav, thus the fishes of Majam Talav 



11 | S u m m a r y  o f  P h .  D .  t h e s i s  s u b m i t t e d  b y            
M s .  N e e l a m  M .  S h a r m a  –  Z O O L O G Y ,  D e c e m b e r  2 0 1 9 .  
 

was heavier in weight and good growth and shows better condition.  Due to 

higher concentration of Total solids of water the density and growth of fishes 

were low at Dhobi Talav.  

Most of all the parameters were maximum in summer and minimum in 

monsoon and winter exhibited seasonal fluctuations through which growth of 

fishes were affected seasonally. Finally it can be assumed that environmental 

conditions of the study sites create interrelation between the fish population 

and aquatic ecosystem.  
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