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Abstract : The present Study deals with the physic-chemical parameters of the pond of Sunderpur area of district

Darbhanga, Bihar, India using selected standard classical methods with an aim to investigate present scenario for its

better utilization. The data collected in various reasons (summer, winter, spring and monsoon) revealed that those

analyzed parameters were within permissible limit for fish culture and stocking should be done as per productivity of

water. Thus, the analysis of various parameters of the Manth Pond indicates that it is in the beginning of pollution stage

which needs a good maintenance, protection and prevention by the people and Municipal Corporation of Darbhanga.
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INTRODUCTION

Biological diversity and ecosystem effect is the result

of the evolutionary plasticity of living organisms, and

increased geometrically through perhaps 2.5 billion years,

proliferating by trial and error, controlled by natural

selection, filling almost every one of the habitable ecological

niches created in a likewise evolving world environment.

Our palaeontologists tell us that the number of species

existing has fluctuated widely-how widely we can never

know with any certainty. The causes of these fluctuations

have been subject of much speculation- varying from

gradual and normal climatic change to catastrophic changes

even as great as the impact of hypothetical gigantic meteor

or asteroid with the terrestrial globe.1
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Aquatic ecosystems are broadly categorised based

on the differences in their salt content as:

(a) Freshwater ecosystems

(b) Marine ecosystems (includes the ocean and the

sea), and

(c) Estuarine ecosystems (region where fresh water

from a river mixes with the sea)

Ponds are smaller bodies of still water located in

natural hollows such as limestone sinks, or that result from

the building of dams, either by humans or beavers. Ponds

are found in most regions and may exist either seasonally

or persist from year to year.

The physical and chemical properties of fresh water

bodies are characterized by the climatic, geochemical, geo

morphological and pollution condition. In order to utilize

fresh water bodies successfully for fish production, it is

very important to study the Physico-chemical factors

influencing the biological productivity in the water bodies.2
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The quality of aquatic life surviving in the pond is totally

dependent on the water quality of the pond. In the recent

years several studies have been made in this field.3,4 Not

much information is available of Physico-chemical and

biological parameters of the present water bodies.

MATERIALS AND METHODS

This has been categorised in two sections: (A)

Physical & (B) Chemical

(A) Physical: The Physical parameters of abiotic

components comprise:

(a) Temperatures of air

(b) Temperature of water

(c) Hydrogen ion concentration (pH of water)

(d) Transparency of water.

Temperature of air and water at different levels were

measured with the help of a maximum-minimum

thermometer (0o - 50oC) following the procedure given by

Welch (1948)5. pH was determined with B.D.M narrow

range pH paper in the field and later the values were

corrected with a pH meter in the laboratory of Department

of Zoology, Samastipur College, Samastipur. Transparency

was measured with a standard Sacchi disc of 20 cm

diameter attached to a marked plastic tape.

(B) Chemical: The chemical parameters of abiotic

components comprise:

(a) Dissolved Oxygen (D.O.)

(b) Free Carbon dioxide (CO
2
)

The chemical parameters, such as dissolved Oxygen

and free Carbon dioxide usually change within an hour.

Therefore, these were analysed on the spot.

(a) Dissolved Oxygen (D.O.): it was determined

by unmodified Winkler's method using alkaline Kl, MnSO
4
,

Conc. H
2
SO

4
, 0.025 N Sodium thiosulphate titrant and

1.0% Starch solution indicator. Values were calculated

according to the formula as shown below:
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Where,

V
1
 = Volume of sample bottle after placing the stopper

V
2 
 = Volume of the part of contents titrated

V= Volume of MnSo
4
 and Kl added

(b) Free Carbon Dioxide (CO
2
): It was determined

by titrating the sample using 0.05 N NaoH titrant and

Phenolphthalein indicator. Values were calculated according

to the formula shown below:

RESULTS

Thermal Regime: The water temperature record

showed variations with a corresponding change in

atmospheric temperature and was always found lower than

the latter except the early morning hours. At 5 hours, the

atmospheric temperature was a little lower than the water

temperature in different seasons. The maximum diel

fluctuation in water temperature was 3.5oC in spring, 5.4oC

in summer, 2.8oC in monsoon and 3.5oC in winter. The

data also showed a diurnal trend of increase in the night

hours except in the noon hours where it showed the highest

temperature in the different seasons of the studied year.

pH: The pH showed a distinct trend of gradual

increase during the day time from sunshine to sunset and

a decrease in night hours. pH values varied from 6.70-

7.70 in spring, 7.50-8.50 in summer, 6.80-7.80 inmonsoon

and 6.40-7.00 in winter.

Transparency: The high transparency recorded

during spring, summer, monsoon and winter were 102.00,

20.20, 32.00 and 88.00 in spring, summer, monsoon and

winter respectively, Interestingly, the value of transparency

was nil (Zero) at 5 hour (early morning) and 1 hour (night).

Dissolved Oxygen (D.O.): It showed variation from

2.80 to 8.20 ppm in spring, 3.20 to 13.20 ppm in summer,

3.40 to 7.50 ppm in monsoon and 4.00 to 11.20 ppm in

winter. The highest content of D.O. was observed at 17.00

hours and lowest at 05.00 hours (early morning). A distinct

trend in rise and fall in its content was recorded in day

time and night hours.

Free Carbon dioxide (CO
2
) : The range of free CO

2

was 4.30 ppm is spring, 00.00 to 70.50 ppm in summer,

21.70 to 56.00 ppm in monsoon and 5.70 to 32.00 ppm in

winter. The maximum value was recorded at 05.00 hours

(early morning) and the minimum at 17.00 hours

(afternoon) in all the seasons. There was a decreasing trend

in Free CO
2
 content from sunrise to sunset onward till

early morning. The maximum diel variation in free CO
2

content was observed during summer and the minimum in

winter. All these variations in physic-chemical parameters

of water of pond under study during the thesis work. The

variations in physico-chemical factors of the studied pond

due to different man- made causes are shown in Table - 1

Free	CO			mg/L	 ൌ
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Table 1- Biological seasonal diversity effect on ecosystem in physico-chemical parameters of water of pond

under study recorded in four seasons of the year (From February 2009 to March 2010)

Parameters  
Spring (February) 

Time in Hours 

  0500 0900 1300 1700 2100 0100 

1 Air Temperature (00C)  19.00 22.00 25.50 23.40 20.50 17.50 

2 Water Temperature (00C) 20.00 20.60 22.00 23.00 20.00 19.50 

3 pH 6.80 7.20 7.50 7.70 7.00 6.70 

4 Transparency (Cm) 00.00 80.00 102.00 96.00 00.00 00.00 

5 Dissolved Oxygen (Ppm) 2.80 6.30 8.20 7.90 5.10 4.20 

6 Free Carbon Dioxide (Ppm) 33.60 14.80 5.90 4.30 16.50 33.00 

  
Summer (June) 

Time in Hours 

1 Air Temperature (00C) 27.00 30.00 34.00 35.00 33.50 31.00 

2 Water Temperature (00C) 30.00 32.00 35.40 34.00 33.00 32.50 

3 pH 7.50 8.00 8.20 8.50 8.10 7.60 

4 Tarnsparency (Cm) 00.00 17.20 20.20 18.80 00.00 00.00 

5 Free Carbon Dioxide (Ppm) 3.20 7.20 11.40 13.20 9.40 6.60 

6 Free Carbon Dioxide (Ppm) 70.50 6.20 00.00 00.00 55.00 69.00 

  
Monsoon (September) 

Time in Hours 

1 Air Temperature (00C) 27.00 28.40 30.50 32.00 31.00 28.20 

2 Water Temperature (00C) 28.00 28.70 30.80 30.10 28.50 28.10 

3 pH 7.00 7.80 7.10 7.20 7.10 6.80 

4 Tarnsparency (Cm) 00.00 28.00 32.00 30.00 00.00 00.00 

5 Free Carbon Dioxide (Ppm) 3.40 4.30 6.40 7.50 6.20 4.00 

6 Free Carbon Dioxide (Ppm) 56.00 47.00 26.90 21.70 28.90 42.80 

  
Winter (December) 

Time in Hours 

1 Air Temperature (00C) 19.10 20.50 22.80 20.50 20.10 19.20 

2 Water Temperature (00C) 18.00 19.30 21.50 21.50 20.80 19.10 

3 pH 6.40 6.50 6.80 7.00 6.80 6.70 

4 Transparency (Cm) 00.00 86.10 88.00 82.00 00.00 00.00 

5 Dissolved Oxygen (Ppm) 4.00 8.10 9.60 11.20 6.30 4.40 

6 Free Carbon Dioxide (Ppm) 32.00 15.80 10.80 5.70 12.60 23.60 

 

DISCUSSION

In the present studied Manth Pond, the minimum

difference between air and water temperature was 0.2oC,

sometime was noticed no difference in some months of

the year (July to September) vide Table 1 During these

months, due to heavy rain the water becomes more turbid

and behaves like dirty water. This condition of water causes

readily absorption and retention of atmospheric heat. It

was observed that the minute difference between air and

water temperature of the present pond corresponds with

investigation of Paer (1997)6.

A significant positive relationship is observed between

pH and water temperature in the present pond. This

observation of these present authors is in conformity with

the findings of UNEP. The correlation between pH and

photosynthesis has been established by earlier workers

Venkateshraju et al. (2010)7 and Akhte and Ahmad (2010)8.

The range of pH between 6.8 and 7.5, a yearly average of

7.10 shows an alkaline trend of water. This alkaline trend

of water indicates an ideal condition for the growth and

metabolism of micro-organisms and metabolic activities.9

While Khapekar et al. (2006)10 have advocated that 7.3-

7.9 pH is most suitable for prolonged survival of bacteria.

But Kapoor and Bamniya (2001)11 noticed that pH higher

than 8.1 indicated the super saturation with Oxygen.

According to Mark et al. (2000)12 an optimum pH of 7.0

to 8.5 is suitable for fish culture. This contention of Mark

et al. (2000)12 is supported by Das (2002)13 who points

out that pH 6.5 to 8.5 is suitable for fish production, while

Bhat and Matondkar (2004)14 and considered that a pH

range of 6.5 - 9.0 to be suitable for pond fish culture. The

present Manth Pond is suited for fish culture because

average values are within this range, even though the pH
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sometimes exceeds this range, the productivity of fish is

not affected. If the pond water is fertilized with fowl manure

the pH is increased and the increase of pH perhaps, is due

to the formation of phytoplankton bloom which increases

the photosynthesis activity, shifting the Carbonate-bi-

carbonate equilibrium to the alkaline side and also due to

increased ammonia content in water released from urea.15

Similar relationships between the two parameters are

also observed in certain other water bodies of India located

in places with severe winters.8

Chirmoy and Razluddin (2002)16 reported the

dissolved Oxygen values in the surface waters range

between 2.55 (Jan) and 4.47 (Sept) ml/litre and that of

bottom water between 2.70 (Dec) and 4.80 (Nov) ml/litres.

An important feature of the dissolved Oxygen regime is its

lower concentration during December in bottom water in

general higher values are recorded during September-

November and then onwards a  decrease from December

in surface water. While during majority of the instances,

the concentration of Oxygen decreases at the bottom water

and the reverse is also noticed. Similar trend is also noticed

by Dwiwedy et al., (2001)17.

CONCLUSION

The present work details the study carried out at one

water-body, designated for fish culture particularly, namely

Manth Pond. Assessment of pond water quality was carried

out by instituting the various physico-chemical factors and

biological parameters. The physico-chemical analysis

included temperature, transparency, pH, dissolved Oxygen,

free CO
2
. Thus, the analysis of various parameters of the

Manth Pond indicates that it is in the beginning of pollution

stage which needs a good maintenance, protection and

prevention by the people and Municipal Corporation of

Darbhanga.
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