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Abstract 

The water samples were collected in morning hours between 8:00 am to 10:00 am near Sangam during each spiritual bath; the 
Makarsankartni (14/01/2020), Mauni Amavasya (24/01/2020), Vasant Panchami (30/01/2020), Magh Purnima (09/02/2020) and 
Maha Shivartri (21/02/2020) from the Ganga river at Prayagraj, Uttar Pradesh. The water temperature varied from 36°C – 36.9°C. 
The transparency ranged from 12.7- 61 cm. The current velocity of river was observed to be 0.047- 0.277 m/sec. However, pH 
value ranged from 6.35 to 7.00 and the maximum pH was observed on Mauni Amawsya spiritual bath. The conductivity values 
were ranged from 1.43 to 1.53 μmho/cm in Ganga river. Dissolved oxygen varied between 8.10 to maximum 14.59 mg/l. The 
value of free CO2 was ranged from 11 to 55 mg/l. The hardness was found minimum 26 mg/l on Mahashivratri and maximum 40 
mg/l on Mauni Amavsya. The alkalinity ranged from 15 to 55 mg/l, however, the minimum alkalinity was observed on Magh 
Purnima bath and maximum was on Maha Shivratri bath. 
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Introduction 

The Ganga river system is the lifeline for more 
than 40% population of the country. However, the river 
Ganga is the 20th longest river in Asia and the 41st 
longest in the world occupying a special position in the 
ethos of the people of India. The Ganga was once 
famous for its ability to retain oxygen as it was the only 
river in the world which had 12 ppm of oxygen (The 
Times of India, Varanasi, November 4th 2009). It has 
great importance in respect of culture, economy as well 
as ecology. This river is vastly used for agriculture, 
irrigation, power generation, human and cattle 
consumption, fish production, tourism, pilgrimage and 
recreation. 

The Ganges arises in the Garhwal Himalayas (300 

55ʺ North, 790 7ʺ East) under the name of Bhagirathi. 
The name Ganga appears after Devprayag when 
Alaknanda meets with Bhagirathi river.  The total 
length of Ganges river is about 2525 Km. The River 

Ganges is a part and parcel of everyday life in the city 
and it is one of the most sacred river in India, yet it is 
being polluted by many sources. The main townships of 
Uttarakhand and Uttar Pradesh falling at bank of 
Ganges river are Rishikesh, Haridwar, 
Garhmukteshwar, Narora, Kannauj, Kanpur, Dalmau, 
Prayagraj, Mirzapur, Varanasi, Ghazipur, Ballia and 
goes up to the Bay of Bengal in the Indian Ocean 
(Yadav & Srivastava 2011).  

The water quality of the river Ganga is regularly 
spoiled due to rapid population growth, agricultural and 
industrial developments (Tiwari et al. 2016, Tripathi et 
al. 2017). An accurate and rational assessment for river 
water quality is required for determining the extent of 
usefulness of water bodies for various uses. Untreated 
waste water may contain different range of pathogens 
including bacteria, parasites, and viruses, toxic 
chemicals such as heavy metals and organic chemicals 
from agriculture, industrial and domestic sources 
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(Andrew et al. 1997, Drechsel & Evans 2010, Dwivedi 
et al. 2018, Tiwari et al. 2020).  

The Magh mela festival is a fair hold in month of 
Magh (January - February) at river banks. Coincide 
with what is believed by faithful as an astrologically 
auspicious position of Jupiter, sun and moon and there 
are called the Kumbh Mela. During Magh mela five 
spiritual bath days and, that days are very important for 
Hindu religion. The Magh mela starts Poush purnima as 
a first bath of Magh mela. During these baths, the water 
quality of the river Ganga changes and affects river 
ecosystem health of the Ganga.  Previously, many 
studies have been conducted on water chemistry of the 
Ganga river (Mishra et al. 2009, Tripathi & Singh 2013, 
Singh & Chaudhary 2013, Singh et al. 2014, Singh et 
al. 2016, Tiwari et al. 2016, Paul 2017, Mishra and 
Dwivedi 2020) but no study is available on the impact 
of all spiritual bath on the water quality at Sangam 
Prayagraj during the magh mela period.  In view of 
above, the present study was conducted by using few 
physico-chemical parameters to assess the impact of 
spiritual bath.  

Materials and Methods 

Prayagraj is one of the largest cities of North 
Indian state of Uttar Pradesh. It is spread across an area 
of 3,424 km2 and lies between latitudes 24O 47’ and 25O 
47’ N and longitudes 81O 09’ and 82O 21’ E.  Prayagraj 
is considered a very sacred place as it is located where 
the rivers; Ganges, Saraswati and Yamuna unit 
(Prayagraj). It is the second- oldest city in India, and 
plays a center role in Hindu scriptures.  

The water samples were collected in morning 
hours between 8:00 am to 10:00 am near Sangam 
during each spiritual bath; the Makarsankartni 
(14/01/2020), Mauni Amavasya (24/01/2020), Vasant 
Panchami (30/01/2020), Magh Purnima (09/02/2020) 
and Maha Shivartri (21/02/2020). The physical 
parameters like sampling depth, transparency (Secchi 
Disc), current velocity (EMCON current meter), water 
temperature (Mextech, multi meter) were determined on 
spot, while conductivity was estimated in by 
conductivity meter (model LABTRONICS model – 
LT23). However, the chemical parameters like pH 

(Hanna portable digital meters) and dissolved oxygen 
(Winkler’s methods) were determined on spot but the 
other chemical parameters viz. total alkalinity, total 
hardness and free CO2 were determined by the titration 
methods (APHA 2002). The water samples were 
brought to the Department of Zoology, Nehru Gram 
Bharti (Deemed to be University) for laboratory 
analysis.  

Results and Discussion 

The physico-chemical study of Ganga river at 
Sangam, Prayagraj was studied on five spiritual baths. 
The water temperature varied from 36°C – 36.9°C. The 
transparency ranged from 12.7- 61 cm. The current 
velocity of river was observed to be 0.047- 0.277 m/sec. 
However, pH value ranged from 6.35 to 7.00 and the 
maximum pH was observed at Mauni Amawsya 
spiritual bath. The electric conductivity values were 
ranged from 1.43 to 1.53 μmho/cm in Ganga river. 
Dissolved oxygen varied between 8.10 to maximum 
14.59 mg/l. The value of free CO2 was ranged from 11 
to 55 mg/l (Table 2). The hardness was found minimum 
26 mg/l at Mahashivratri and maximum 40 mg/l at 
Mauni Amavsya. The alkalinity ranged from 15 to 55 
mg/l, however, the minimum alkalinity was observed at 
Magh Purnima bath and maximum was at Maha 
Shivratri bath (Table 1 and Fig. 1). 

Pandey et al. (2014) reported 17.5 °C of the 
Gnaga river during winter season and Sinha and Nath 
(2015) also observed low temperature range 10-25.25°C 
of the Ganga river during similar season. Pandey et al. 
(2014) reported 8.12 pH while 7.71 -8.71 observed by 
Singh & Nath (2015) in the similar earlier magh mela 
bath. The low pH value in present study may be result 
low concentration of hydrogen ions (H+) in the Ganga 
water attributed to high volume of water in the Ganga 
especially during bath days. Pandey et al. (2014) 
reported the conductivity 542 μmho/cm in Ganga river 
during winter season. Singh & Nath (2015) reported 
conductivity 0.75 μmho/cm in Ganga river during mass 
bathing days. Pandey et al. (2014) reported maximum 
dissolved oxygen 9.00 mg/l in the Ganga river during 
winter season. Singh & Nath (2015) reported minimum 
to maximum dissolved oxygen 6.4- 11.6 mg/l in Ganga 
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river during mass bathing days. Trivedi et al. (2010) 
observed that the TH was from 108 to 246 mg/l at 
Kanpur. Tiwari et al. (2016) reported that the alkalinity 

value was ranged from 107 to 235 mg/l (46.67 ± 59.03) 
at Allahabad. 

Table 1 Physico-chemical parameters of the river Ganga at various spiritual baths. 

Parameters MS MA VP MP MaS 

Water Temperature (°C) 36.3 36.9 36.8 36.9 36.8 

Sampling Depth 61 22.86 27.94 12.7c 34 

Current Velocity 0.217 0.277 0.25 0.11 0.04 

pH  6.89 7.00 6.76 6.35 6.58 

Conductivity 1.517 1.513 1.525 1.498 1.493 

Dissolved Oxygen 11.75 8.71 14.59 10.47 8.10 

Alkalinity 25 30 25 15 55 

Free CO2 11 22 22 55 44 

Hardness 33 40 30 29 26 

Abbreviations:  

MS-Makar Shankranti,  MA-Mauni Amavasya,  VP-Vasant Panchmi,  

MP-Magh Purnima,  MaS- Maha Shivrati 

 
Fig. 1 The physico-chemical variation in the Ganga river during various spiritual baths at Sangam in the 

Magh mela 2020. 
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It may be concluded that the present study 
indicted high dissolved oxygen, almost normal pH, low 
alkalinity and hardness as a better water quality 

compared to previous years. It may be attributed to high 
discharge (volume) of the Ganga water during previous 
years in similar season and month.   
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