
World Applied Sciences Journal 8 (1): 129-132, 2010
ISSN 1818-4952
© IDOSI Publications, 2010

Corresponding Author: Dr. Rajeev Sharma, Department of Zoology, Agra College, Agra-282 002, U.P., India 
Cell: +91 9259 018 226

129

Seasonal Variations in Physical, Chemical and Biological Parameters
of Lake Water of Patna Bird Sanctuary in Relation to Fish Productivity

Rajeev Sharma and Ajay Capoor

Department of Zoology, Agra College, Agra-282 002, U.P. India

Abstract: Variation in physical parameters of lake water of Patna Bird Sanctuary revealed that depth, pH,
temperature, turbidity and light penetration ranged from 60.00±3.456 to 215.00±3.546 cm; 7.11±0.070 to
7.86±0.078; 14.10±0.070 to 34.03±0.035 °C; 201.00±0.709 to 707.00±3.085 NTU; and 23.00±2.553 to 47.66±1.780
cm at various experimental sites. As far as chemical parameters were concerned, BOD, COD and DO fluctuated
from 14.01±0.007 to 44.04±0.002 ppm; 47.03±0.028 to 98.02±0.004 ppm; and 2.04±0.028 to 6.05±0.004 ppm,
respectively. The Biological indicators i.e. phytoplankton and zooplankton attained lowest and highest
population of 0.780±0.014 to 1.518±0.057 lac/lit phytoplankton and 0.192±0.005 to 0.558±0.035 lac/lit zooplankton
in different seasons of 2004-05 and 2005-06. In present investigations, the lake water was most favorable for
higher fish production during rainy as well as winter season.
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INTRODUCTION MATERIALS AND METHODS

The  Patna  Bird  Sanctuary  is  situated  in  district
Etah,  180  km  far  from  New  Delhi,  the  capital  of India.
It is an important wintering, typical rain-fed wetland
gangetic  planes  of India. The water habitats of Patna
Lake  may  be  categorized  as  lentic  and  lotic,  staging
for thousand of fishes. The knowledge of ecological
status of water bodies provides an important tool for their
scientific management as well as fish productivity [1].
Such  system  also    provides   detailed   information
about the relationship between different micro and
macrorganisms with their physical, chemical and
biological environments [2].

Primary production of fish in water bodies depends
upon their depth, type of land, chemical nature of the
basin and nature of input from lake. Generally, shallow
lakes are usually more fertile for fish production than
deeper ones. Primary producers i.e. phytoplankton and
aquatic macrophytes in lake fix solar energy and make it
available for other consumers including fish. Thus, better
understanding of aquatic environments and productivity
of aquatic communities are pre-requisite for improve
utilization of these resources for human welfare [3].
Therefore, present investigations have been made to find
information about different parameters of Patna lake water
in different seasons for fish productivity.

Surface water samples were collected in clean
containers from lake water of Patna Bird Sanctuary in first
fortnight of May to last week of January during
experimental years 2004-2005 and 2005-2006. The
temperature  and pH were recorded each experimental
sites during collection of the samples. The collected
samples brought to the laboratory for the estimation of
various physical, chemical and biological parameters. The
procedures for estimation of different parameters were
followed as per suggestions of APHA [4]. To determine
turbidity the instrument was settled at 100 with 40 NTU
(Nephelometric Turbidity Unit) for standard suspensions
and measured with the Nephelometric Method [5].
However, the measurement of light penetration was done
by Sacchi's disc, a disc of 20 cm diameters painted in black
and white quadrants and having sufficient weight to sink.
It was noted by a graduated meter-rod, at fixed points in
each experimental station. The chemical parameters,
Biological Oxygen Demand (BOD) and Chemical Oxygen
Demand (COD) were observed from the collected sample
as the procedure followed by Dhakad and Chaudhary [6].
However, the Dissolved Oxygen (DO) was analyzed by
using Winkler's Modification Method. On the other hand,
the number of available phytoplankton can be counted
by using haemocytometer, whereas, zooplankton was
calculated by using Sedgewick Rafter Cell [7].
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RESULTS and light penetration were evaluated, they were

Physical  Parameters:  The  depth  of  Patna Bird 7.13±0.035 to 7.86±0.035; 15.06±0.078 to 33.06±0.078 and
Sanctuary   lake    was   recorded   at   different 14.10±0.070 to 34.03±0.035°Cs; 201.00±0.709 to
experimental sites, it varied from 60.66±3.567 to 706.00±8.624 and 205.33±3.191 to 707.00±3.085 NTU; and
178.33±5.411  and  60.00±3.456   to   215.00±3.546   cm 23.00±2.553 to 47.66±1.780 and 25.66±2.865 to 43.66±1.078
during   summer   and   rainy   season   of   year  2004-05 cm at various experimental  sites of lake water of Patna
and  2005-06,  respectively  (Tables 1  and  2). While other Bird Sanctuary   during   successive   years of 2004-05 and
physical  parameters  such  as  pH,  temperature,  turbidity 2005-06, respectively (Tables 1 and 2).

significantly ranged from 7.11±0.070 to 7.86±0.078 and

Table 1: Seasonal variation in physical, chemical and biological parameters of lake water Patna Bird Sanctuary during 2004-2005
Winter Summer  Rainy
-------------------------------------------------- ---------------------------------------------- -------------------------------------------------

Parameters December January May June August September
Physical
Depth 110.00±7.092 99.66±3.191 67.33±4.553 60.66±3.567 178.33±5.411 143.33±10.830

(100.00-120.00) (95.00-104.00) (60.00-72.00) (56.00-66.00) (170.00-185.00) (130.00-160.00)
pH 7.50±0.070 7.46±0.035 7.86±0.078 7.83±0.035 7.11±0.070 7.20±0.035

(7.40-7.60) (7.40-7.50) (7.80-7.80) (7.80-7.90) (7.10-7.10) (7.20-7.30)
Water temp. 17.10±0.070 15.06±0.078 25.10±0.120 33.06±0.078 26.06±0.078 24.10±0.078

(17.00-17.20) (15.00-15.20) (25.00-25.30) (33.00-33.20) (26.00-26.20) (24.00-24.20)
Turbidity 203.00±1.418 201.00±0.709 503.33±1.475 706.00±8.624 502.00±1.872 401.00±0.709

(201.00-205.00) (200.00-201.00) (501.00-505.00) (698.00-720.00) (500.00-505.00) (400.00-402.00)
Light penetration 47.66±1.780 45.33±1.780 28.00±2.128 23.00±2.553 34.33±2.865 32.66±6.589

(45.00-50.00) (43.00-48.00) (25.00-31.00) (20.00-27.00) (30.00-38.00) (25.00-43.00)
Chemical
BOD 15.20±0.142 18.04±0.035 39.01±0.07 44.04±0.0021 35.72±0.411 33.02±0.014

(15.00-15.40) (18.00-18.10) (39.00-39.03) (44.01-44.07) (35.05-36.07) (33.00-33.05)
COD 50.41±0.482 48.25±0.085 90.15±0.035 98.02±0.004 71.63±0.390 82.14±0.035

(50.01-51.20) (48.17-48.40) (90.10-90.20) (98.02-98.03) (71.00-72.01) (82.10-82.20)
DO 6.05±0.004 6.07±0.035 2.04±0.028 2.08±0.050 4.01±0.00 4.02±0.007

(6.05-6.06) (6.01-6.12) (2.00-2.08) (2.00-2.14) (4.00-4.02) (4.01-5.04)
Biological
Phytoplankton 1.474±0.063 1.518±0.057 0.789±0.014 0.816±0.007 1.281±0.028 1.292±0.035

(1.368-1.563) (1.452-1.618) (0.763-0.821) (0.801-0.829) (1.250-1.335) (1.259-1.354)
Zooplankton 0.448±0.064 0.558±0.035 0.192±0.005 0.193±0.004 0.339±0.007 0.377±0.001

(0.340-0.509) (0.492-0.596) (0.185-0.201) (0.185-0.200) (0.325-0.351) (0.365-0.387)

Table 2: Seasonal variation in physical, chemical and biological parameters of lake water Patna Bird Sanctuary during 2005-2006
Winter Summer Rainy
--------------------------------------------------- ------------------------------------------------ --------------------------------------------------

Parameters December January May June August September
Physical
Depth 93.66±2.277 99.33±4.553 60.00±3.456 63.33±2.163 185.33±3.567 215.00±3.546

(90.00-96.00) (92.00-104.00) (55.00-65.00) (60.00-66.00) (180.00-190.00) (210.00-220.00)
pH 7.50±0.070 7.33±0.106 7.86±0.035 7.86±0.035 7.13±0.035 7.33±0.106

(7.40-7.60) (7.20-7.50) (7.80-7.90) (7.80-7.90) (7.10-7.20) (7.20-7.50)
Water temp. 18.06±0.035 14.10±0.070 26.10±0.070 34.03±0.035 26.93±0.078 23.10±0.070

(18.00-18.10) (14.00-14.20) (26.00-26.20) (34.00-34.10) (26.80-27.00) (23.00-23.20)
Turbidity 215.33±6.355 205.33±3.191 522.33±1.524 707.00±3.085 506.66±1.078 393.00±2.127

(205.00-221.00) (201.00-211.00) (520.00-525.00) (702.00-710.00) (505.00-585.00) (390.00-396.00)
Light penetration 43.66±1.078 43.00±1.227 25.66±2.865 26.33±1.078 36.66±1.078 28.33±2.043

(42.00-45.00) (42.00-45.00) (22.00-30.00) (25.00-28.00) (35.00-38.00) (25.00-30.00)
Chemical
BOD 14.01±0.007 17.03±0.007 36.52±0.362 43.34±0.397 34.50±0.348 30.85±0.170

(14.00-14.03) (17.02-17.04) (36.55-37.02) (43.01-44.00) (34.02-35.00) (30.58-31.02)
COD 48.30±0.064 47.03±0.028 87.81±0.355 86.28±0.050 69.17±0.014 80.58±0.390

(48.21-48.40) (47.01-47.08) (87.25-88.20) (86.20-86.34) (69.15-69.20) (80.13-80.41)
DO 6.03±0.035 5.66±0.156 3.04±0.021 3.08±0.007 3.08±0.007 4.01±0.014

(6.00-6.10) (5.40-5.80) (3.00-3.07) (3.07-3.09) (3.07-3.09) (4.00-5.04)
Biological
Phytoplankton 1.319±0.071 1.510±0.001 0.788±0.021 0.780±0.014 1.491±0.035 1.338±0.004

(1.254-1.442) (1.249-1.254) (0.752-0.823) (0.752-0.801) (1.457-1.558) (1.332-1.344)
Zooplankton 0.446±0.021 0.501±0.050 0.197±0.007 0.199±0.007 0.339±0.004 0.395±0.003

(0.407-0.486) (0.442-0.579) (0.189-0.210) (0.198-0.201) (0.332-0.345) (0.391-0.401)
Values given in parenthesis are range of respective parameters
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Chemical Parameters: The chemical parameters of lake Chemical Parameters: The dissolved oxygen (DO) is the
waters were included Biological Oxygen Demand (BOD),
Chemical Oxygen Demand (COD) and Dissolved Oxygen
(DO), it revealed a significant variation at different trials in
lake water of Patna Bird Sanctuary, which fluctuated from
15.20±0.142 to 44.04±0.002 and 14.01±0.007 to 43.34±0.397
ppm; 48.25±0.085 to 98.02±0.004 and 47.03±0.028 to
87.81±0.035 ppm; and 2.04±0.028 to 6.05±0.004 and
3.04±0.021 to 6.03±0.035 ppm in experimental years 2004-05
and 2005-06, respectively (Tables 1 and 2).

Biological Parameters: The phytoplanktons and
zooplanktons are biological indicators in water bodies of
Patna Lake. When the population of these indicators were
documented, it attained minimum and maximum value of
0.789±0.014 to 1.518±0.057 and 0.780±0.014 to 1.510±0.001
lac/lit phytoplanktons and 0.192±0.005 to 0.558±0.035 and
0.197±0.007 to 0.501±0.050 lac/lit zooplanktons during the
month of January and May of experimental years 2004-05
and 2005-06, respectively (Tables 1 and 2).

DISCUSSION

Physical Parameters: In the present findings, the
minimum depth of Lake of Patna Bird Sanctuary was
recorded during the summer season, which is probably
associated with the higher rate of evaporation. In
contrast, the maximum depth of lake water was observed
in the rainy season which might be due to the influx of
rain and flood water into the lake [8]. In the present
investigations, a higher pH was observed during the
summer season. This may be due to the fact, when the
amount of lake water decreases in the summer, the mud
concentrated in to the water which resulted in increase of
pH. On the other hand, the pH was alkaline presumably
due to reduced rate of photosynthetic activity, which
reduces the assimilation of CO and bi-carbonates [9].2

However, the variations in water temperature may be due
to different timings of collection, influence of the season
and the effect of atmospheric temperature. The high
turbidity during summer season may also be responsible
for the higher water temperature because suspended
particles absorb heat from the sun light making the water
warm [10]. The higher turbidity value affects the aesthetic
quality of lake water of Patna Bird Sanctuary. In the
present investigations, maximum turbidity was observed
during the summer season at all the experimental sites.
The other corroborative studies in the support of turbidity
are available [11, 5].

most important sources of the aquatic atmosphere and
photosynthetic process for the green plants and also
determining factor of the water quality of an aquatic
ecosystem. In a system where the rate of respiration and
organic decomposition are high, the DO values usually
remain lower than those systems where the rate of
photosynthesis is high. A high pollution load may also
decrease  the  DO  values  to  a  considerable   level  [12].
In the present findings, the DO is higher in winter season
and BOD is inversely propositional to the DO. The
availability of oxygen to living organisms decreases with
increase of BOD in water [13]. A higher value of BOD
indicates maximum consumption of oxygen and higher
pollution load. In the present study the higher BOD was
recorded during summers.

The chemical oxygen demand (COD) is also
considered as the amount of oxygen consumed by the
chemical breakdown of organic and inorganic matter and
mainly serves to measure the ability of organic
substances to consume oxygen in water. In present
findings, the higher value of COD was recorded in the
summer which might have been due to less water and high
turbid (vide supra) conditions, as higher turbidity shows
the presence of higher concentration of organic and non
biodegrable components in the lake water which require
higher amount of oxygen for their decomposition. The
lower concentration of COD in the winter season was
probably due to higher value of DO as low temperature
promotes the concentration of DO in the lake water hence
the requirement of oxygen of lake water is decreases [14].

Biological Parameters: Both phytoplanktons and
zooplanktons are the chief producers of any aquatic body
and directly affect the growth of other herbivorous and
carnivorous animals. Physiochemical factors directly
influence the growth of planktons [15]. The population of
planktons in Patna Lake were found to be more in the
rainy as well as winter season and less in the summer
season because the rainy and winter seasons are more
productive in comparison to the summer season, which is
probably due to the moderate water temperature and other
optimum conditions required for higher productivity of
aquatic life [16, 17].

The present investigations accomplished that
phytoplankton and zooplankton are showing direct
relationship with favorable conditions of alkalinity,
maximum DO, minimum BOD and COD during the rainy
and winter seasons, which develop most favorable
environment for fish production in the lake water of Patna
Bird Sanctuary.
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