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Rivers are vital and vulnerable freshwater systems 
that are critical for the sustenance of all lives. 
However, the declining quality of the water in these 
systems threatens their sustainability and is therefore 
a cause for concern. Rivers are waterways of strategic 
importance across the world, providing main water 
resources for domestic, industrial and agricultural 
purposes (Prakash et al., 2020). The maintenance of 
healthy aquatic ecosystem is required for ecological 
balance and agriculture (Verma, 2018a, 2018b), 
which depends on good physico-chemical properties 
of water. India is gifted with a river system 
comprising more than 20 major rivers with several 
tributaries and more than 50% of water resources of 

INTRODUCTION India are located in various tributaries of these river 
systems (Lal, 2001).  North Bihar is very rich in water 
resources. Burhi Gandak is one of the major rivers in 
Samastipur district of North Bihar. The people in and 
around the Samastipur area use the water of this river 
for various purposes such as irrigation, bathing, 
washing drinking. Apart from these human activities, 
domestic sewage also discharges of into river. As a 
result the water quality has been affected. Industrial 
revolution has led to change in river water chemistry 
to the extent that very few are now in natural 
condition. 

Although a large number of workers have studied the 
physico-chemical and biological parameters as well 
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ABSTRACT

Hydrobiological studies of Burhi Gandak river were carried out for a period of one year from March, 2019 to February, 
2020 at two stations of urban area of Samastipur town, Bihar. The parameters taken included the water temperature, 
transparency, pH, dissolved oxygen, magnesium, and calcium. These properties were analyzed and compared with 
standard values recommended by bureau of Indian standards and world health organization. Present investigation was 
undertaken to ascertain the water quality status of Burhi Gandak river at Samastipur town. The results revealed that there 
were significant seasonal variations in most of the parameters; water was found to be hard, polluted and not suitable for 
domestic, agricultural and fish growth.  

Received: 01.06.2020 Revised: 15.06.2020 Accepted: 30.06.2020

Research Article



Sarvesh Kumar 7International Journal on Environmental Sciences 11 (1)

as fish diversity of fresh water bodies including 
Rao (1977), Prakash (2020), Prakash et al., 
(2002), Singh and Verma (2016), Sugumaran et 
al., (2020),Verma (2016, 2017,  2018c, 2019, 
2020),  Verma and Prakash (2018, 2020a), 
Bhagde et al., (2020) but till now there is no 
sufficient baseline data  about  physicochemical  
parameters of  Burhi Gandak river at Samastipur.  
Therefore, the present work was undertaken to 
study the hydrobiological characteristics of Burhi 
Gandak River in relation to fisheries and 
pollution. Purpose of the study was not only to 
enhance the hydobiological condition of river but 
also to explore the possibilities for better 
management and development.

MATERIALS AND METHODS

The River Burhi Gandak is a so-called “plains-
fed” river originates from Chautarwa Chaur in the 
Someshwar range of hills at 300 m above mean sea 
level near Bishambharpur in the West Champaran 
district in Bihar. The main River course lies 
entirely in Bihar in Indian Territory. However, 

some left bank tributaries of the Sub-basin flow 
through Nepalese Territory. The total catchment 

2of the Sub-basin is 12,500 km  , out of which 2,350 
2km  lies in Nepal.

Two sampling stations were selected stations I 
(Urban area of Samastipur town) near 
Laxmitakies and  Station II (Bahadurpur) near 
Petrol pump for study the Physico-chemical and 
Biological characteristics of the river water. The 
water samples were collected from both stations in 
morning between 8.30 and 9.30 a.m. during the 
period of March 2019 to February 2020. Water 
was collected using sterile glass stopped bottles 
and 2L capacity plastic bottle. The estimation of 
various physico-chemical parameters was done 
following standard methods described by APHA 
(2005).

RESULT AND DISCUSSION

The water quality parameters for selected 
sampling sites are presented in Table.1-2. 

Table 1: Physico-chemical characteristics of Burhi Gandak River water at Station-I &II.

Temp. (0C)Month Trans. (mg/l) pH DO (mg/l) Mg (mg/l) Ca (mg/l)

S-I S-I S-I S-I S-I S-IS-II S-II S-II S-II S-II S-II

Mar. 24.0 24.1 15.3 23.1 8.2 7.8 7.2 8.4 22.0 17.4 38.5 31.2

Apr. 25.0 24.0 16.8 24.6 8.0 7.6 6.3 7.1 24.5 21.2 34.5 20.1

May. 32.5 31.6 18.0 25.9 7.5 7.4 5.2 6.1 28.2 22.5 16.1 15.4

Jun. 30.0 30.2 16.5 22.2 7.7 7.5 5.1 6.1 26.2 21.4 19.5 20.0

Jul. 31.5 31.0 14.5 20.0 7.5 7.3 4.6 5.3 24.3 18.3 21.5 22.2

Aug. 30.5 29.2 9.0 11.2 8.0 7.6 4.8 5.6 19.0 15.0 25.0 24.5

Sep. 28.0 27.5 9.5 15.0 8.1 7.6 6.1 5.7 18.2 16.3 27.5 27.5

Oct. 22.5 22.0 10.5 18.5 8.4 7.8 7.0 5.9 18.4 17.1 31.5 30.0

Nov. 19.0 18.6 14.0 21.4 8.3 8.1 8.4 7.8 19.1 17.3 39.5 38.5

Dec. 18.5 19.4 14.5 22.0 8.5 8.0 9.0 9.5 20.2 16.7 42.0 40.0

Jan. 19.0 18.4 15.5 23.1 9.5 8.2 9.1 10.0 20.3 18.4 43.0 41.0

Feb. 18.5 18.5 14.0 22.1 7.5 8.1 7.6 8.2 20.5 18.5 41.5 39.0
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within permissible limits as per prescribed by 
world health organization. Alkalinity range of 
river water is indicative of the fact that 
photosynthetic activity has dominance over the 
respiratory activity of the biota (Ansari and 
Prakash, 2000). The pH of water ranged between 
7.3 and 9.5 which show the favorable conditions 
of productivity of fishes.

Dissolved oxygen level in the three sampling sites 
was ranged between 4.6 to 10.0 mg/l. It was 
maximum (10.0mg/l) at station-II in winter 
month and was minimum (4.6mg/l) at station-I. 
The high range of dissolved oxygen was found in 
winter months. The fish needs at least 5 mg/l 
dissolved oxygen therefore the water of river is 
suitable for development and growth of fish 
(Verma, 2020).  

Magnesium is a most abundant ion in fresh water 
and is absolutely essential for chlorophyll bearing 
algae and other plants. The range of fluctuation of 
magnesium in both stations is 15.0-28.2 mg/l. An 
almost similar range of variation has also been 
reported by Agrawal et al. (1997).

Calcium is an important nutrient for aquatic 
organisms. The calcium level was ranged 
between 16.1-43.0 mg/l. It is found to be low in 
monsoon and high in winter season which could 
be due to its higher solubility at low temperature 
(Ansari and Prakash, 2000). The low calcium 
content present in the water resource may be 
responsible for maintaining normal hardness 
level. Maximum calcium was observed at station-
I in the winter months. The minimum value of 
calcium was recorded at station-I in the monsoon 
months. 

Temperature measurement is an important aspect 
of water quality assessment as it not only 
determines the solubility of different gases in the 
water but also affects certain biochemical 
reactions taking place in the aquatic organisms 
(Singh and Singh, 2020). The temperature was 

0
ranged between 18.5 to 32.5 C at station-I and  

0
18.5 to 31.6 C at station-II. The maximum 

0
temperature was recorded as 33.5 C at station-I in 
the month of May and minimum was recorded as 

018.5 C at both station in the month of February. In 
summer months, water temperature was generally 
higher as compared to winter months (Prakash et 
al., 2015). Fluctuation in air temperature had 
direct impact on water temperature (Welch, 
1952). The range of water temperature was within 
the optimum range and suitable for the 
development and growth of fish (Jhingran, 1988).

The average depth at which Sachhi disc 
disappears and again reappears from open surface 
of water is called transparency of water. It is 
inversely proportional to the turbidity of water 
(Kumar et al., 2015). Water transparency controls 
the energy relationship at different trophic levels 
in food chain (Kumari and Jha 2015). The 
transparency was ranged between 9.0-18.0 cm at 
station-I and  11.2 to 25.9cm at station-II. 
Maximum transparency was noted during winter, 
low in summer and lowest in the rainy months. 
Maximum transparency recorded during winter 
months may be   attributed to sedimentation of 
suspended matter as opined earlier (Chaurasia 
and Adoni,1985). 

The pH value was varied between of 7.3 and 9.5.  
The minimum pH was recorded 7.3 at station-II 
while maximum 9.5 at station-I. This value is 

Table 3: Biological characteristics of River Burhi Gandak River water at Station-I & II.

Group Sampling station I Sampling station II

Balillariophyceae 48% 39%

Chanophycae 45% 51%

Chlorophyceae 5% 7%
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The percentage of chlorophyceae varied from 
station I and II. During the rainy season there was 
a sharp fall in phytoplankton density & primary 
productive.

Burhi Gandak River is important part of nature 
and water quality should be maintained. Water 
quality of BurhiGandak clearly indicates rise in 
calcium & magnesium content at station I. It also 
indicates slight high temperature in comparison 
with observation site II, fall in transparency. This 
observation is similar to that observed by various 
workers (Bohra and Kumar 1995), Mohammad et 
al. (2003), Chaturvedi and Pandey (2006) also 
observed seasonal variation in the biomodal 
pattern in Physico-chemical parameters. The 
Physico-chemical quality of water, fauna and 
flora at each station was examined to determine 
the diversity, density and distribution of aquatic 
life. Low diversity of fish and macro invertebrates 
was the indication of pollution.  
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