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
The present study of physico-chemical parameters of waters at Dongapandi 

Vilage, Bhimavaram Mandal, West Godavari District, Andhra Pradesh, India. The 
total 20 physico chemical perameters are taken for analysis. They are Temperature, 
Salinity, Turbidity, Total Dissolved Solids, Electrical Conductivity, pH Total 
alkalinity, Dissolved Oxygen, Biochemical Oxygen Demand, Ammonia, Nitrate, 
Phosphate, Sulphate, Calcium, Magnesium, Carbonate, Bicarbonate, Total Hardness, 
Fluoride and Chloride. We adopted different types of analytical methods for analysis of 
the 20 parameters. 
Dongapandi, pH, BOD, COD, TDS and DO


Water is essential for the survival of any form of life since life depends upon 

water in virtually for every process. In fact, the early life on the earth originated in 
water and evolved in water.  For this reason water is called ‘the elixir of life’, ‘matrix 
of life’ or more poetically ‘the cradle of life’. Living organisms like fishes use water as 
medium for carrying out biological processes.  

The study of fish pond water quality in Dongapandi Village, Bhimavaram 
Mandal, Andhra Pradesh, India was conducted. 

The objectives of this study are as follows: 
i) To study the status of fish pond water quality of in and around 

Bhimavaram town in the course of physico-chemical investigations; 
ii) To test whether  in and around Bhimavaram Aqua farmers have access 

to truly increase fish yield, by calculating correlation coefficients; and 
iii) To identify the causes of fish pond water pollution and to recommend 

suitable remedies.
 


The study area of the Dongapandi Village, Bhimavaram Mandal, Andhra Pradesh, 
India and satellite pictures of sampling areas are shown in Figures 1-6.
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
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Fish pond water samples were collected from 5 ponds located in Dongapandi 
Village in the morning hours between 7 am and 9 am twice a month during 
July 2013 to June 2014. The samples of water were collected in the 
polyethylene bottles or in a glass bottle. They were kept cool, preferably 
between 4°and 10° C, but not frozen. The temperature of water, pH, dissolved 
oxygen, pH, EC and Total dissolved solids were analyzed immediately at on 
site, while the remaining parameters were analyzed done immediately in 
Environmental Laboratory, Andhra University Visakhapatnam.  


The  time  between  sampling  and  analysis  was  tried  to be  kept at 
minimum. Samples  are in  clean  glass  or  polythene  bottles  at  a  low  
temperature (putting  ice  in  the  box e.g. 40C)  and  in  the  dark  were  carried  
to the  laboratory.
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Water analyses procedures – in brief


Water quality analyses of fish ponds at 5 
samples were performed and different 
physico-chemical parameters were 
estimated and the results were shown in 
table 1

Correlation coefficient of physico-
chemical parameters.
The correlations among different 
parameters in fish pond water in 
different regions during the study period 
2013 to 2014 were summarized in table 
2. 
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Seasonal variation of Mean of physico-chemical parameters

 

The following physic-chemical 
parameters are discussed as follows.

The colour light greenish or greenish 
waters suitable for aqua fish culture. 

The pH is as important factor for the 
growth of aquatic vegetation because it 
affects the metabolism and other 

physiological processes of culture 
organisms. pH between 7.0 to between 
7.0 to 8.5 is ideal for biological 
productivity.  

The highest temperature was recorded 
in summer during (540 C), where as the 
minimum in winter season (210 C) 
during the study period. 

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The turbidity range from 30-80 cm is 
good for fish health.

Dissolved oxygen (DO) indicates 
physico-chemical and biological 
activities in a water body. It is an 
important indicator of water quality. 
DO between 3.0-5.0 ppm in ponds is 
unproductive and for average or good 
production it should be above 5.0. In the 
present study DO values were more 
than 5.0 mg/L, optimal for aquatic life. 
DO values range 5.2-7.1 mg/L. 

BOD level between 3.0-6.0 ppm is 
optimum for normal activities of fishes. 

Free carbon dioxide, highly soluble gas 
in water, main source of carbon path 
way in the nature, is contributed by the 
respiratory activity of animals and can 
exist in water as bicarbonate or 
carbonates in the dissolved or bound 
form in earth crust, in limestone and 
coral reefs regions.  
             CO2 + H2O  H2CO3  H+ + 
HCO3

- 2H+ + CO3
2- 

When dissolved in water it forms 
carbonic acid which decreases the pH of 
any system, especially insufficiently 
buffered systems, and this pH drop can 
be harmful for aquatic organisms. 
The correlation studies performed, 
carbonated showed moderately 
positively correlation with Salinity (r = 
0.424) while weakly correlated with pH 
(r = 0.304). 

Alkalinity in water is due to the 
presence of the carbonates, bicarbonates 
and hydroxides.  According to   
alkalinity highest values were recorded 
in summer and the lowest was found in 
monsoon due to high photosynthetic 
rate, increase in bicarbonates and 
carbonates in the pond water. 


Total hardness is the parameter of 
water quality used to describe the effect 
of dissolve minerals (mostly calcium and 
magnesium ) determining  suitability of 
water for aquaculture practice  purpose 
Hardness indicates water quality mainly 
in terms of Ca2+and Mg 2+. 


Fish must then use energy supplied by 
their feed to re-absorb lost salts.  That 
can reduce the energy available 
for growth and may extend the time 
necessary to grow fish to market 
size. Recommended range for free 
calcium in culture waters is 25 to 100 
mg/L.
Electrical conductivity (EC) is a 
measure of how well a solution conducts 
electricity. It is related to salt content; 
the higher the salt content, the higher 
the EC will be. Acceptable range 30-
5,000 m Siemens/cm for pond fish 
culture. 
During the study period, the highest 
values 3378 S/cm, 3215 S/cm and 
2954 S/cm were recorded. 

Salinity is defined as the total 
concentration of electrically charged 
ions (cations – Ca++, Mg++, K+, Na+ ; 
anions – CO3

2-, HCO3
-, SO4

2-, Cl- and 
other components such as NO3

-, NH4
+

and PO4
3-). Freshwater fish exhibit a 

range in salinity tolerance. Salinity 
plays an important role in the growth of 
culture organisms through 
osmoregulations of body minerals from 
that of the surrounding water. Standard 
limit for Salinity is 250 mg/L.  

Chlorine is a highly reactive compound 
and is used as a disinfectant. During the 
study period the chloride content was 
found to be high during summer season 
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while, lowest content of chloride was 
found during monsoon season. 

Ammonia is the by-product from protein 
metabolism excreted by fish and 
bacterial decomposition of organic 
matter such as wasted food, dead 
planktons, sewage etc.  
During the study period, ammonia 
showed moderately positive correlated 
with fluoride (r = -0.424) and no 
significant correlation was observed 
with the other parameters. 

Nitrate is relatively non-toxic to fish 
and is not a health hazard except at 
exceedingly high levels (more than 90 
mg/L NO3

-- N).  

The element phosphorous is necessary 
for plant and animals growth. The 
correlation studies performed, 
phosphate showed a moderate negative 
correlation with turbidity (r = -0.412) 
while weakly negative correlated with 
Chloride and Salinity (r = -0.300, -
0.342). 



Magnesium is essential for fish growth, 
but a specific recommended 
concentration is not available.  
Magnesium levels was recorded the 

highest in summer at sample, while it 
was observed the lowest in sample 
during monsoon  season to  the 
investigation period at all the sites .  

The values of the Total Dissolved Solids 
indicate the general nature of the water 
quality.  TDS recommended level is 
2100 mg/L for fish culture. The 
maximum amount of total dissolved 
solids was recorded at sample during 
monsoon and minimum amount during 
winter season during the study period.  

Fluoride is a trace element levels at or 
above 3 mg/L are reported to cause 
losses of some fish species, depending up 
on complex water conditions. In the 
present investigation, it was noted that 
the fluoride values were maximum in 
the summer than other seasons.

Sulphates are usually occur in natural 
water samples. Maximum values of 
sulphates were observed in the summer 
compared to other seasons. 

The concentrations of Bicarbonate 
content of the pond waters were highest 
during summer season but exhibited a 
lowest trend in winter season 
The results of water quality parameters 
tested in 3 different seasons are shown 
in tables 3-7 
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Conclusions 
A total of 20 quality parameters 

related to physico-chemical 
characteristics were analysed during the 
study period 2013-2014. According to 
my observations, considering the 
physico-chemical analysis, while 
comparing the values of pond water 
quality parameters with respective 
recommended standards are at with in 
the limits

Based on the results obtained in the 
present investigations, critical analysis 
of the data and correlating the data 
with the prevailing conditions of the 
cultural practices, the water of fish 
ponds. 

These following precautions and 
guidelines if taken well, not only raise 
productivity and economic benefits but 
will also help the farmers in 
maintaining eco-friendly fish ponds, 
environment required for sustainable 
for aquaculture. 

 Regularly physico-chemical tests 
should be carried out to protect the 
fishes from the waterborne disease.  

 Rectangular ponds are 
recommended to adjust length/width 
ratios to increase bottom velocities and 
reduce bio-solid accumulation.

 A common method is to control 
ammonia is bio-filter adding in the fish 
ponds. 

 Provide separate drainages for 
the aqua farms which must be 
constructed far away from agricultural 
field. 

 To allow aquaculture effluent 
discharges after treatment only.

 Strict enforcement of laws to 
ban the use of harmful feed materials 
pesticides and antibiotics. 
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