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Abstract 
The present study was conducted to assess the physico-chemical parameters of freshwater ponds of 
district Bijnor (U. P), India during August 2016 to January 2017. Analysis was performed on 11 different 
parameters. The results showed that the pH ranged from 9.00-11.00; DO 8.0-16.0 mg/l; BOD 2.0-6.0 
mg/l; COD 14.5-15.0mg/l; total dissolved solids 84 - 86 mg/l; total hardness 100 - 450 mg/l; calcium 
140- 150 mg/l; magnesium 46- 120 mg/l; chlorides 38.90- 40.30 mg/l; nitrites 0.02-0.21 mg/l; alkalinity 
54-198 mg/l in all selected ponds. The results showed that the domestic wastes, industrial wastes, 
fertilizers etc. are man-made pollutants of water in the present study area. Some natural causes are 
biodegraded portion of animals and plants to fish, siltation by erosion of soil etc. 
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Introduction 
The role of water in nature is unique not only from the point of human consideration; even the 
numerous organisms make aquatic medium their abode. Understanding such aquatic life 
requires a sound knowledge not just for organisms themselves but also of those of external 
influences of the medium that affect them [1]. The variation in the physico-chemical parameters 
of the ponds above or below standard values has potential effects on the health and production 
of fish. The optimum fish production is totally dependent on the physical, chemical and 
biological qualities of water to most of extend.  
Bijnor, or more correctly Bijnaur, occupies the north-west corner of the Moradabad Division 
(historically, Rohilkhand or Bareilly region), and is a roughly triangular stretch of country with 
its apex to the north. The district has a pleasing climate with cool and foggy winter and 
generally hot and humid summer. The wet session starts from July to October during which 
the district receives rainfall. The temperature of the district is varies from 48 ̊C in summer and 
3 ̊C in winter [2]. 
Water quality is first important limiting factor in pond fish production. Water quality generally 
means the component of water which must be present for optimum growth of aquatic 
organisms. The determinant of good growth in water body includes dissolved oxygen, 
hardness, turbidity, alkalinity, nutrients, temperature, etc. In most water bodies, various 
chemical parameters occur in low concentrations. Several studies have been made on the 
limnology and aquatic system of fresh water bodies [3-24]. Among animal species, the fishes are 
inhabitants which can be highly affected by toxic pollutants. The domestic wastes and 
untreated or partially treated industrial effluents, supplemented with pollutants like heavy 
metals, pesticides and many organic compounds, have greatly contributed to massive fish 
death of aquatic ecosystems. These toxic chemicals and metals have changed the quality of 
water that affects the fish and other aquatic organisms [25]. Many freshwater species are 
precipitously declining and impoundments brought about by rapid human population growth 
[15, 26].  
The present study was carried out to evaluate the magnitude of physico-chemical and 
biological parameter of water in different water sources with a view to assess its suitability for 
fish culture in the freshwater ponds of district Bijnor (U. P., India).  
 
Materials and Methods 
The present study was conducted on 10 ponds during the period of six months (August 2016 to 
January 2017) to evaluate the magnitude of physico-chemical and biological parameter of 
water in ponds with a view to assess its suitability for fish culture in the freshwater ponds of
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district Bijnor. In the present work, water samples were 
collected from different water ponds of Bijnor (29.3721° N, 
78.3842° E) from different parts of the study area and various 
physico-chemical analyses were performed based on standard 
methods( APHA, 1998). To know the effect of water 
pollution on fish production water samples collected were 
analysed. 
 
 

Sampling location 
The study area (District Bijnor) is located in the western part 
of the state Uttar Pradesh (India), on the banks of the Ganga 
River. Different ponds were selected for samples collection 
because these ponds were highly polluted with organic and 
inorganic pollution. These were named as Pond 1 and Pond 2, 
Pond 3, Pond 4, Pond 5, Pond 6, Pond 7, Pond 8, Pond 9 and 
Pond 10 to differentiate during documentation. Map of the 
study area is shown in figure (Fig.1 A, B). 

 

  
 

Fig 1: (A) Location of state U. P in India Map (B) Map of the district Bijnor showing Ganga River and various areas of district [27]. 
 

Data Collection and Analysis 
To know the quality of water for fish survival water samples 
from different sampling points were collected and 
immediately taken to the laboratory and stored in a 
refrigerator at 4°C and analyzed for eleven different 
parameters e.g., Biochemical oxygen demand (BOD), 
Chemical oxygen demand (COD), dissolved oxygen (DO), 
Total dissolved solids (TDS), pH, Total Hardness, Calcium, 
Magnesium, Chloride, Nitrites and Alkanity using standard 
methods of analysis [28]. 
Water samples were collected by lowering precleaned plastic 
bottles into the bottom of the water body, 30cm deep, and 
allowed to over flow before withdrawing and during morning 
hours between 7.00 am to 11. 00 am. Sampling points are 
approximately 100m away from each other. Samples were 
collected in all the 6 month. Physico-chemical parameters like 
pH, TDS, were analysed on the spot with the help of water 
analysis kit while remaining other parameters were analyzed 
in the laboratory by standard methods [28]. 
All the water samples were analysed using standard methods 
and parameters. The values obtained were compared with 
values recommended in water quality standards of WHO [29] 
BIS [30]. 
 
Results and Discussion 
The mean value of the physico-chemical parameters (Table1) 
of samples were compared with WHO standard parameters 
for drinking water quality. The result revealed that the 
domestic waste and sewage were the main source of water 
pollution. The water of these ponds was used for washing 
clothes, drinking of cattle, bathing purpose. The result 
revealed that this was not suitable for bathing and drinking 
but in most of the ponds the production is good and several 
species inhabit this region. The results also revealed that most 
of the physico- chemical parameters were good for fish 
culture but the value of physico- chemical parameters 
indicated that this water is not suitable for drinking purpose.  
The physico- chemical parameters and their range value of 
these ponds was as follows: 

 
pH: The pH variation exerts heavy stress on the inhabitant 
organisms in the aquatic media. The pH ranged from 9.0-
11.00 in all selected ponds (Table 1) during the study period 
and kept fluctuating irrespective of the months in the entire 
stretches of the ponds.  
In the present study, most of the values of parameters exceed 
the desirable limit according to the fluctuation in optimum pH 
ranges may lead to an increase or decrease in toxicity of water 
bodies.  
 
Dissolved oxygen (DO): Dissolved oxygen (DO) plays an 
important role in aquatic environment and is essential for 
growth of fish production. The DO ranged from 8.0-16.0 mg/l 
in all selected ponds. Oxygen depletion in water leads to poor 
feeding of fish, starvation, reduced growth and more fish 
mortality, either directly or indirectly [31]. The present study 
revealed that DO was remained constantly undisturbed during 
the study. Dissolved oxygen affects the growth, survival, 
distribution, behavior and physiology of shrimps and other 
aquatic organisms [32].  
The principal source of oxygen in water is atmospheric air 
and photosynthetic planktons. Obtaining sufficient oxygen is 
a greater problem for aquatic organisms than terrestrial ones, 
due to low solubility of oxygen in water and solubility 
decreases with factors like- increase in temperature; increase 
in salinity; low atmospheric pressure, high humidity, high 
concentration of submerged plants and plankton blooms.  
 
Biochemical oxygen demand (BOD): BOD of fish ponds 
ranged from 2.0 - 6.0 mg/l in all ponds. Biochemical oxygen 
demand (BOD) is a measure of oxygen required by microbes 
to degrade the organic matter under aerobic condition. BOD 
increases with the increased inflow of the domestic waste. 
High BOD depletes the oxygen level to a critical condition 
thus indicating the pollution status of waters. According to 
Bhatnagar et al. [33] the BOD level between 3.0-6.0 ppm is 
optimum for normal activities of fishes; 6.0-12.0 ppm is 
sublethal to fishes and >12.0 ppm can usually cause fish kill 
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due to suffocation. Bhatnagar and Singh [34] suggested the 
BOD <1.6mg L-1 level is suitable for pond fish culture and 
according to Ekubo and Abowei [35] aquatic system with BOD 
levels between 1.0 and 2.0 mg L-1 -considered clean; 3.0 mg 
L-1 fairly clean; 5.0 mg L-1 doubtful and 10.0 mg L-1 
definitely bad and polluted.  
 
Chemical Oxygen Demand: The present study revealed that 
COD ranged from 14.5-15.0 mg/l. The most common 
application of COD is in quantifying the amount of 
oxidizable pollutants found in surface water 
(e.g. lakes and rivers) or wastewater. WHO [29] suggested the 
value of chemical oxygen demand should be 10mg/l, but in 
the present study the value exceed the desirable limit. So the 
water of these ponds is not suitable for drinking purpose.  
 
Total Dissolved Solids: In the present study TDS values were 
found below the standard permissible limit which accounts for 
its palatability. The present study indicates that TDS ranged 
from 84-86 mg/l. The BIS [30] has set desirable limit of TDS 
value to be 500 mg/l in potable water. However the 
permissible limit is 2000 mg/l in the absence of any 
alternative source in water. According to WHO [29], the 
standard permissible limit for TDS is 1000 mg/l. Water at a 
TDS level of above 500 mg/l is not suitable for flora and 
tastes unpleasant to drink.  
 
Total Hardness: The present study revealed that hardness 
ranged from 100- 450 mg/l. Hardness is the measure of 
alkaline earth elements such as calcium and magnesium in an 
aquatic body along with other ions such as aluminium, iron, 
manganese, strontium, zinc, and hydrogen ions. Calcium and 
magnesium are essential to fish for metabolic reactions such 
as bone and scale formation. The recommended ideal value of 
hardness for fish culture is at least 20 ppm [36] and a range of 
30-180 mg L-1 [21]. According to Bhatnagar et al., [33] hardness 
values less than 20ppm causes stress, 75-150 ppm is optimum 
for fish culture and >300 ppm is lethal to fish life as it 
increases pH, resulting in non-availability of nutrients.  
 
Calcium: Calcium is generally present in soil as carbonate 
and most important environmental, divalent salt in fish culture 
water. Calcium is an important element associated with 
different cations like carbonates, bicarbonates and fluorides to 
exert hardness. The calcium value fluctuated from 140-
150mg/l in all ponds. Fish can absorb calcium either from the 
water or from food.  
Wurts and Durborow [10] recommended range for free calcium 
in culture waters is 25 to 100 mg L-1 (63 to 250 mg L-1 
CaCO3 hardness) and according to them Channel catfish can 
tolerate minimum level of mineral calcium in their feed but 
may grow slowly under such conditions. Water with free 
calcium concentrations as low as 10 mg L-1 if pH is above 
6.5 can be tolerated by Rainbow trout, 40 to 100 mg L-1 
range (100 to 250 mg L-1 as CaCO3 hardness) are desirable 
for striped bass, red drum or crawfish. 
 
Magnesium: Magnesium content is lower than calcium ions 
in natural water also follows the same trend in the fish ponds. 
However, but due to the addition of animal manures and other 
waste in the water bodies, which increases the values of 
magnesium i.e., to 46.0-120 mg/l. The present study indicated 
that these ponds are good for fish culture but not for drinking 
as the range value is below the permissible limit. 
 

Chloride: Chloride content in fish ponds is important to 
know the quality of water and sources include fertilizers from 
surrounding areas and animal wastes. The chloride content in 
the studied ponds varied from 38.90 to 40.30 mg/L in all 
ponds, show chloride content is below than the maximum 
permissible limit prescribed by the WHO [29] standards. In the 
present study chloride value ranged from 38.90 mg/l to 40.30 
mg/l. BIS [30] have set a desirable limit of chloride in drinking 
water to be 250 mg/l and permissible value has been 
prescribed to be 1000 mg/l in the absence of any alternative 
source. Whereas according to WHO (1993), it is 250 mg/l. 
Chloride is a common component of most waters and is useful 
to fish in maintaining their osmotic balance. According to 
Stone and Thomford [37] the desirable range of chlorides for 
commercial catfish production is above 60 mg L-1 and 
acceptable range is 10 times the nitrite concentration. 
Chloride (in the form of salt) is required at a minimum 
concentration of 60 mg L-1 and a ratio of chloride to nitrite of 
10:1 reduces nitrite poisoning as catfish are susceptible to 
“brown blood” disease (caused by excess nitrite in the water). 
It becomes a matter of concern if chloride levels become high 
as above 100 mg L-1 in the waters because even in very small 
concentrations, it burns the edges of the gills with long term 
after effects and its acceptable range is 0.  
 
Nitrite: During the present study nitrite values were found 
ranging between 0.2 mg/l to 0.21 mg/l. Nitrite can be termed 
as an invisible killer of fish because it oxidizes haemoglobin 
to methemoglobin in the blood, turning the blood and gills 
brown and hindering respiration also damage for nervous 
system, liver, spleen and kidneys of the fish. The ideal and 
normal measurement of nitrite is zero in any aquatic system. 
Stone and Thomforde [37] suggested that the desirable range 0-
1 mg L-1 NO2 and acceptable range less than 4 mg L-1 NO2. 
According to Bhatnagar et al., [33] 0.02-1.0 ppm is lethal to 
many fish species, >1.0 ppm is lethal for many warm water 
fishes and <0.02 ppm is acceptable. Santhosh and Singh [21] 

recommended nitrite concentration in water should not exceed 
0.5 mg L-1. OATA [38] recommended that it should not 
exceed 0.2 mg L-1 in freshwater and 0.125 mg L-1 in 
seawater. 
 
Alkalinity: BIS [30] has set the desirable limit of alkalinity for 
drinking water to be 200 mg/l and the permissible value has 
been prescribed to be 600 mg/l in the absence of any 
alternative source; however according to WHO [29] it is to be 
200 mg/l. In the present study the total alkalinity values 
ranged from 54-198 mg/l and were found to be well within 
the standard permissible limit of BIS (1991). If the alkalinity 
is low, it indicates that even a small amount of acid can cause 
a large change in our pH.  
Water quality is determined by various physico-chemical and 
biological factors, as they may directly or indirectly affect its 
quality and consequently its suitability for the distribution [39]. 
According to Wurts and Durborow [10] alkalinity between 75 
to 200 mg L-1, but not less than 20 mg L-1 is ideal in an 
aquaculture pond. Swann [36] recommended total alkalinity 
values of at least 20 ppm for catfish production and for good 
pond productivity. Stone and Thomforde [37] suggested 50-150 
mg L-1 (CaCO3) as desirable range; an acceptable range of 
above 20 mg L-1 and less than 400 mg L-1 for ponds and 
above 10 mg L-1 for hatchery water. According to Santhosh 
and Singh (2007) the ideal value for fish culture is 50-300 mg 
L-1.  
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Table 1: Mean value of different Physico-chemical parameters of water in each pond and comparison with standard value WHO 
[29], BIS [30] for water supply. 

 

S. N. Parameters 
Study Area Standard value 

P P P P P P P P P P WHO [29] 
(1993) 

BIS [30] 

(1991) 1 2 3 4 5 6 7 8 9 10 
1 pH 9.0 9.0 11.0 8 9.1 10.0 10.5 10 9.4 9.3 6.5-9.2 6.5-8.5 

2 Dissolved Oxygen 8.6 9.0 10.0 9.0 16.0 9.0 11.0 9.0 8.0 11.0 4-6 04-6 mg/l 

3 BOD 2.0 6.0 6.2 3.0 5.5 5.0 3.5 4.5 3.8 5.6 6 5 mg/l 

4 COD 15.0 15.0 14.5 15 14.5 15.5 14.5 14.5 15 15.2 10 - mg/l 
5 TDS 100 200 350 450 150 100 250 400 450 100 1000 500 

6 Total hardness 200 150 130 135 135 140 160 150 160 148 100-500 300 mg/l 

7 Calcium 140 150 148 145 140 150 130 140 130 150 200 200 mg/l 

8 Magnesium 80 48 46 60 100 80 60 80 120 60 150 100 mg/l 

9 Chlorides 38.0 40 40.0 40.30 60.0 39.2 40.2 50.2 60.2 38.0 250 250 mg/l 

10 Nitrites 0.21 0.02 0.2 0.02 0.03 0.03 0.21 0.02 0.03 0.04 50 45 mg/l 

11 Alkalinity 54 198 120 110 80 70 150 160 120 194 200 50- 
mg/l 200 

 
Conclusion 
Based on the findings it can be concluded that this was not 
suitable for bathing and drinking but in most of the ponds the 
production is good and several species inhabit this region. It 
can be suggested that the use of water recirculation system 
/closed system/ filtration system.  
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