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Abstract: River Panchaganga is one of the important sources of water supply to agriculture and urban 
area. The urban and industrial load of the city has increased many folds making the river unfit for every 
purpose. Physico-chemical and biological aspects of water pollution of Pancha ganga river were 
analyzed seasonally with respect to physico-chemical parameters from July 2017 to May 2018. The 
sampling sites were Ichalkaranji Bridge, Shiradwad, and Abdul Lat, near Pancha ganga river in 
Ichalkaranji. The paper highlights the alarming condition of Eutrofiering of river in various seasons with 
respects to the parameters and if immediate action is not taken for restoration of the river it will have 
deadly effect on not only the human habitat surrounding the river but also on the flora, fauna and 
agricultural land, hence report is to be submitted to WHO, UNESCO-IHE, IWWA, SIDA, University 
Grant Commission of India, etc. for restoration help. 
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INTRODUCTION  
 

The Panchganga river flows through the borders 
of Kolhapur. It starts from Prayag Sangam 
(Village: Chikhli, Taluka: Karveer, Dist.- 
Kolhapur). The Panchganga is formed, by four 
streams, the Kasari, the Kumbhi, the Tulsi and 
the Bhogawati. Local tradition believes in an 
underground stream Saraswati which together 
with the other four streams make the 
Panchganga. The Prayag Sangam confluence 
marks the beginning of the Panchganga river 
proper which after receiving the waters of the 
four tributaries continues in a larger pattern with 
the flow of waters received from the rivers. From 
North of Kolhapur, it has a wide alluvial plain. 
After developing this plain the river resumes its 
course eastwards. Most of the rivers and their 
tributaries are being used as site for disposal of 

domestic and industrial waste in India which 
impairs their water quality. With rapid growth of 
the Ichalkaranji city both in urban and industrial 
areas, the pollution load from sugar and textile 
industries in the river has increased. The 
discharge of the effluents and industrial waste by 
the nearby industries has led to pollution of the 
Panchganga river which has turned the water 
green, mainly near Ichalkaranji where there are 
many textile processing houses which had 
discharged their effluents without proper 
treatment. Eichhornia crassipes has grown on 
the river nearby Ichalkaranji. Not much efforts 
were taken by the local government bodies to 
control the growth of it, in monsoon the water 
level rises and it is washed out and seen 
nowhere until November, in December it starts to 
grow again and by April the river is covered by it. 
Many researches have been carried out in order 
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to study the water pollution. Sadia et al., (2013). 
Muniyan and Ambedkar, (2011), Dhote and Dixit, 
(2011) Duffus, (1980). Kolhe et al., (2014).  The 
aim of the present study is to analyze the level of 
pollution of Panchganga river and the 
contribution of human activities to the same.  
 

EXPERIMENTAL 
 

Study area: The study area selected was 
Ichalkaranji in Kolhapur district in Maharashtra. 
The city of Kolhapur is the district head quarter. 
The total area of the district is approximately 
7,685 km2, and the Ichalkaranji city is known as 
Manchester of India for its export of textile goods 
and textile manufacturing industry. It is located at 
16.70 74.470E. The city lies in the Panchaganga 

valley about 29km east of Kolhapur and 1 km 
north of the river. 
Collection Sites: Three sampling collection sites 
were selected from Panchaganga river i.e. Site 1 
Ichalkaranji Bridge, Site 2 Shiradwad, and Site 3 
Abdul Lat. Panchaganga river is one of the 
important rivers of Maharashtra and in english 
the name translates as “Five Rivers”. It is the 
major tributary of Krishna river with which it joins 
at Narsobawadi.The Panchaganga river flows 
through the borders of Kolhapur. The origin of 
river is from Prayag Sangam i.e. Chikhli, Taluka 
Karveer Dist. Kolhapur.The Panchaganga river is 
formed by four streams, Kasari, Kumbhi, Tulsi 
and Bhogawati. Jayanti and Gomati join the river 
near Kolhapur (Figure 1).   

  
Figure 1: Map showing the flow of Panchganga river in Kolhapur district 

 

Sampling and Analysis: The water samples 
were collected from the three different sites at a 
regular interval of fifteen days monthly from June 
2017 to May 2018 for one year of various 
seasons viz. rainy, winter and summer season. 
These sites were selected on the basis of varied 
ecological conditions and industrial wastes. Site 
1 (Ichalkaranji Bridge) was selected on the right 
side of bank of river Panchaganga where 
industrial wastes flow from the up streams from 

Kolhapur areas. Site 2 (Shiradwad) receives 
sewages and effluents from Ichalkaranji due to 
nearby textile mills areas and Site 3 Abdul lat 
receives domestic sewage and wastes. The 
water samples were collected fortnightly by 
immersing a mouth bottles at surface level during 
the morning hours between 6.00 to 7.00 a.m. and 
4.00 to 5.00p.m. for Water temp, pH and 
Dissolved Oxygen. Samples were fixed at the 
site of collections and noted. The other 
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parameters of water samples for Physico-
chemical characteristics were analyzed following 
Standard Methods (APHA, 1998) in D.K.A.S.C. 
College and Eco Nikhal Laboratory.  
 

RESULT AND DISCUSSION 
 

The growth reproduction and development of 
biota is influenced by Physico - chemical factors 
like temperature, transparency, pH, dissolved 
oxygen, free CO2, acidity, alkalinity, Chlorides, 
Nitrates, Phosphate, Biological and Chemical 
Oxygen demand. During present investigation 
water temperature along the rivers stretch 
explored ranged between 24.6 to 34.20°C. The 
minimum value was recorded during winter at 
Site 1 and maximum during summer seasons at 
Site 3. The pattern of fluctuation was more or 
less similar at all Sites. The minimum and 
maximum temperature shows correlations with 
atmospheric temperature. Saxena and Chauhan 
(1993) reported that the water temperature 
followed the atmospheric temperature pattern 
being higher during summer and lower during 
winter season. The minimum pH value was 6.64 
which was recorded at Site 3 during summer and 
the maximum pH value was 7.94 was recorded at 
Site 2 during winter. Seasonal variation of pH 
ranging from 6.73 to 7.28 is considered 
satisfactory for the production of bio mass. The 
pH is an important in water body since aquatic 
organisms are well adapted to specific pH range 
and do not with stand abrupt in it (George, 1997). 
The average pH of the river water in the present 
analysis is well within permissible limit as 6.5 as 
recommended by WHO (1997) and confined 
within the tolerance limit of inland surface water 
(ISI 2296-1982). The minimum value of dissolved 
solids was 218 mg/L at Site 2 during summer 
season and maximum value was 586 at the 
same site during monsoon season. The 
dissolved oxygen (DO) level was lowest at Sites 
1, 2 and 3 with values of 1.98, 1.62 and 1.24 
mg/L respectively during summer season. This 
could be due to overloading concentration of 
organic and industrial wastes with receding water 
level in this season. The fluctuations indicated an 
inverse relationship between temperature and 

dissolved oxygen. The free oxygen is used up in 
the oxidation of organic matter which consumes 
a part of oxygen and that leads to decreasing its 
concentration in water. The values of dissolved 
oxygen increased as much as 5.82 mg/L during 
monsoon. The heavy rains over flooded the 
rivers and thus the concentrations of pollution get 
diluted. The rain water is always rich in oxygen. 
This is in conformity with earlier finding of Bath 
and Singh (1998), Saxena and Chauhan (1993) 
and Desai et.al., (1995) opined that DO might 
fluctuate due to the alteration in water 
temperature. Carbon- di- oxide is an essential 
constituent of aquatic ecosystem. The 
abundance of carbon dioxide exerts certain 
specific effects on aquatic biota.  

 
Figure 2: Images showing the Pollution at 

Panchganga River 
 

The river exhibits maximum carbon dioxide 
value of 22.56 mg/L at site 3 during summer 
season whereas the lowest concentration of 
carbon dioxide i.e. 8.8 mg/L was recorded at site 
2 during monsoon season. In the present 
investigation carbon dioxide was found to be 
inversely proportional to the dissolved oxygen. 
Free CO2 helps in the buffering of aquatic 
environment against rapid fluctuations in the 
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acidity or alkalinity and also regulates biological 
process of aquatic communities (Prasanna et.al 
2003). The minimum value of acidity was 162 
mg/L whereas maximum value of 312 mg/L was 
recorded at Site 3. Total alkalinity value ranged 
between 146 to 358 mg/liter, the minimum was 
recorded at Site 3 and maximum was recorded at 
Site 2. The values are higher in summer 358 
mg/L and lower in winter 146mg/liter. During 
summer increased decomposition of organic 
liberates CO2 increasing the total alkalinity of 
water. The alkalinity values were high at Site 3 
due to addition of sewage and organic matter 
and bicarbonate show direct relationship with 
free carbon dioxide, Bhatt et.al., (1992). The low 
Biological Oxygen Demand (BOD) values 
recorded during monsoon at all sites with the 
lowest during monsoon at all stations with lowest 
of 6.68 mg/L at Site 1 indicates a remarkable 
dilution and dispersion of pollutants in the water 
of the rivers. In the present investigation 
maximum BOD was recorded during summer at 
all Sites and the observation is in agreement with 
Mini et.al., (2003). The highest BOD value of 48 
mg/L at Site 3 was recorded. Higher value of 
BOD during summer could be a result of reduced 
rate of water flow, degradation of organic waste 
and accumulation of wastes due to 
anthropogenic activities, while low BOD values 
during monsoon could be attribute to dilution of 
river water as suggested by Upadhyay and Rana 
(1991). In the present low COD values were 
recorded during monsoon at all the sites with 
minimum of 35.86 mg/L at Site 2. Maximum COD 
was recorded during summer at all sites with 
highest value of 124 mg/L at the same site. 
Jameson and Rana (1996) recorded higher COD 
values (970 mg/L to 2889 mg/L) in polluted 
stretches of river Khari. Increased level of COD 
observed during summer in the present study 
could be due to high temperature and increased 
rate of evaporation of water, consumption of 
oxygen for degradation of organic matter and 
load of chemical waste discharged into the river. 
These observations are in agreement with earlier 
findings of Mini et.al., (2003) and Gyananath 

et.al., (2000). High COD values indicate the 
presence of chemically oxidizable carbonaceous 
matter as well as inorganic matter such as 
sulphides, nitrates and reduced metal ions. The 
chloride values recorded in the present study 
were well below the class A-IV standards as per 
MPCB. The chlorides ranged between minimum 
of 36.12 mg/L and maximum of 57.34 mg/L 
during monsoon and summer respectively. A 
decreased in the chlorides during monsoon could 
be related to dilution of water in monsoon. While 
the summer peak in the value could be linked to 
catchment runoff and sewage disposal. In earlier 
studies similar observations were made by Bhatt 
et.al., (1992) and Desai (1995). High chloride 
content indicates deterioration of water quality 
usually linked with increased sewage load (Mini 
et.al., 2003). Minimum value of nitrates recorded 
in the present investigation was 0.121 mg/L at 
Site 3 while maximum of 0.32 mg/L at Site 2 
during monsoon season. Increasing values of 
nitrate were recorded during monsoon season at 
all three stations. In earlier study similar 
increasing concentration of nitrate was registered 
by Mini et.al (2003). The observed increasing 
trend could be attributed to heavy rainfall 
followed by the influx of hazardous materials as 
well as excess decomposition activity in the river 
(Desai, 1995). The concentration of phosphates 
ranged between 72.0.mg/L during monsoon 
season at Site 2 and 142 mg/L in summer at Site 
3. Maximum phosphate values were recorded 
during summer at all sites, while lower values 
were evident during monsoon season. 
Phosphate is the most critical and limiting factor 
in the maintenance of water fertility (Pandey 
et.al., 1999) (Table 1 and Figure 3). Domestic 
sewage and agricultural runoff containing 
nutrients contribute to the bio availability of 
phosphate values during summer could be due to 
lowered quantity of water in the river and 
discharge of waste water containing detergent 
and sewage. The condition of pollution in the 
Panchaganag river is depicted in Figure 2. 
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Table 1: Physico - Chemical characteristics of Panchaganga river at various sampling stations from July 
2017 to May 2018 

Parameter Season Sampling Station 

  A B C 

Temp. M 
W 
S 

28.6 
24.6  

33.70 

28.8 
24.8   

32.80 

29.2 
25 

34.20 

pH M 
W 
S 

7.29 
7.82 
6.98 

7.26 
7.94 
6.84 

7.49 
7.65 
6.64 

Total Dissolved Solids (TDS) M 
W 
S 

528 
378 
228 

586 
397 
218 

564 
401 
246 

Dissolved Oxygen (DO) M 
W 
S 

5.64 
3.21 
1.98 

5.82 
3.42 
1.62 

5.28 
3.02 
1.24 

Free CO2 M 
W 
S 

9.6 
11.6 

18.74 

8.8 
10.8 

16.82 

8.94 
12.46 
22.56 

Acidity M 
W 
S 
 

216 
298 
206 

162 
254 
210 

245 
312 
248 

Total Alkalinity M 
W 
S 

184 
248 
334 

310 
334 
358 

178 
146 
348 

Biological Oxygen demand 
(BOD) 

M 
W 
S 

6.68 
22 
42 

6.92 
26 
40 

8.24 
34 
48 

Chemical Oxygen Demand 
(BOD) 

M 
W 
S 

38.24 
68 

102 

35.86 
84 

124 

37.25 
96 

110 

Chlorides M 
W 
S 

38.42 
40.22 
52.21 

36.12 
44.52 
54.36 

42.14 
42.16 
57.34 

Nitrates M 
W 
S 

0.27 
0.162 
0.164 

0.32 
0.182 
0.141 

0.21 
0.17 

0.121 

Phosphates M 
W 
S 

78.0 
120 
138 

72.0 
110 
118 

98.4 
129 
142 

M- Monsoon; W -Winter; S- Summer. All parameters except temperature and pH are in mg/L. 
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Figure 3: Comparison of Physicochemical parameters at various sampling stations from July 2017 to May 

2018 

CONCLUSION 
 

The present observation is limited to seasonal 
quantitative observations from three sites of 
Panchaganga river through these analyses it 
would provide useful information on composition 
and physio-chemical parameters of the river. The 
informational data would be useful for further 
assessment and monitoring of the ecosystem of 
Panchaganga River. 
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