
ORIGINAL ARTICLE

ISSN No : 2230-7850

International Multidisciplinary
Research Journal 

Indian Streams 

Research Journal

Executive Editor
Ashok Yakkaldevi

Editor-in-Chief
H.N.Jagtap

Vol  4  Issue  1  Feb  2014



Mohammad Hailat
Dept. of Mathematical Sciences, 
University of South Carolina Aiken

Abdullah Sabbagh
Engineering Studies, Sydney

Catalina Neculai
University of Coventry, UK

Ecaterina Patrascu
Spiru Haret University, Bucharest

Loredana Bosca
Spiru Haret University, Romania

Fabricio Moraes de Almeida
Federal University of Rondonia, Brazil

George - Calin SERITAN
Faculty of Philosophy and Socio-Political 
Sciences Al. I. Cuza University, Iasi

Hasan Baktir
English Language and Literature 
Department, Kayseri

Ghayoor Abbas Chotana
Dept of Chemistry, Lahore University of 
Management Sciences[PK]

Anna Maria Constantinovici
AL. I. Cuza University, Romania

Horia Patrascu
Spiru Haret University,
Bucharest,Romania

Ilie Pintea,
Spiru Haret University, Romania

Xiaohua Yang
PhD, USA

                                                  ......More

Flávio de São Pedro Filho
Federal University of Rondonia, Brazil

Kamani Perera
Regional Center For Strategic Studies, Sri 
Lanka

Janaki Sinnasamy
Librarian, University of Malaya

Romona Mihaila
Spiru Haret University, Romania

Delia Serbescu
Spiru Haret University, Bucharest, 
Romania

Anurag Misra
DBS College, Kanpur

Titus PopPhD, Partium Christian 
University, Oradea,Romania

Pratap Vyamktrao Naikwade
ASP College Devrukh,Ratnagiri,MS India

R. R. Patil
Head Geology Department Solapur 
University,Solapur

Rama Bhosale
Prin. and Jt. Director Higher Education, 
Panvel

Salve R. N.
Department of Sociology, Shivaji 
University,Kolhapur

Govind P. Shinde
Bharati Vidyapeeth School of Distance 
Education Center, Navi Mumbai

Chakane Sanjay Dnyaneshwar
Arts, Science & Commerce College, 
Indapur, Pune

Awadhesh Kumar Shirotriya
Secretary,Play India Play,Meerut(U.P.)

Iresh Swami
Ex - VC. Solapur University, Solapur

N.S. Dhaygude
Ex. Prin. Dayanand College, Solapur

Narendra Kadu
Jt. Director Higher Education, Pune

K. M. Bhandarkar
Praful Patel College of Education, Gondia

Sonal Singh
Vikram University, Ujjain

G. P. Patankar
S. D. M. Degree College, Honavar, Karnataka

Maj. S. Bakhtiar Choudhary
Director,Hyderabad AP India.

S.Parvathi Devi
Ph.D.-University of Allahabad

Sonal Singh,
Vikram University, Ujjain

Rajendra Shendge
Director, B.C.U.D. Solapur University, 
Solapur

R. R. Yalikar
Director Managment Institute, Solapur

Umesh Rajderkar
Head Humanities & Social Science 
YCMOU,Nashik

 S. R. Pandya
Head Education Dept. Mumbai University, 
Mumbai

Alka Darshan Shrivastava
Shaskiya Snatkottar Mahavidyalaya, Dhar

Rahul Shriram Sudke
Devi Ahilya Vishwavidyalaya, Indore

S.KANNAN
Annamalai University,TN

Satish Kumar Kalhotra
Maulana Azad National Urdu University

 Editorial Board

International Advisory Board

Welcome to ISRJ
ISSN No.2230-7850

          Indian Streams Research Journal is a multidisciplinary research journal, published monthly in English, 
Hindi & Marathi Language. All research papers submitted to the journal will be double - blind peer reviewed 
referred by members of the editorial board.Readers will include investigator in universities, research institutes 
government and industry with research interest in the general subjects.

RNI MAHMUL/2011/38595                                                                                             

Address:-Ashok Yakkaldevi  258/34, Raviwar Peth, Solapur - 413 005 Maharashtra, India
Cell : 9595 359 435, Ph No: 02172372010 Email: ayisrj@yahoo.in Website: www.isrj.net



Indian Streams Research Journal           
ISSN 2230-7850
Volume-4 | Issue-1 | Feb-2014
Available online at www.isrj.net

  

INFLUENCE OF CIRCADIAN RHYTHMS ON 
PHYSICO-CHEMICAL PARAMETERS OF SIDDHESHWAR 

TEMPLE TANK IN SOLAPUR (M.S)

Abstract:-Changes in circadian rhythms of physico-chemical parameters were studied from a 
freshwater tank, Siddheshwar temple tank from Solapur city. Diurnal changes in temperature, pH, 
dissolved oxygen, total hardness, total alkalinity, calcium, ammonia and turbidity were studied during 
October - December 2012. The aim of the study was to identify the influence of diurnal variations on 
these parameters. The diurnal changes were observed by significant increasing / decreasing patterns at an 
interval of eight hours. The dissolved oxygen content was fluctuated in twenty four hour cycle. This 
parameter showed increasing trend during night hours. Calcium content of water gradually increased 
from respective months. Turbidity was found to be significantly increased during night hours. This 
parameter has followed increasing trend consistently during the year 2012.The circadian rhythms play a 
major role in fluctuating physico-chemical parameters.

Keywords:Physico-Chemical , temperature , Circadian Rhythms , Siddheshwar Temple .       

INTRODUCTION:

Circadian rhythms or diurnal cycle is a Twenty Four hour rhythmic cycle. It is established and influenced by solar 
radiations.  Diurnal cycle is also influences biotic as well as abiotic factor among all ecosystems. Sinha et al., (1993) have 
studied circadian variations in freshwater pond in Ranchi. They studied the effect of this circadian rhythms on biotic factors 
that on phytoplankton and zooplanktons. In the present study an attempt to record changes that occurred during Twenty Four 
hours of day and how these circadian rhythms affects the pattern of physico-chemical factors. ..

The Siddheshwar temple tank is located in Solapur city. This tank is located around Siddheshwar temple, which is 
having history of about 800 years. Every year there is a famous Gadda yatra on the occasion of “Makar Sankranti” in the month 
of January. A month long Gadda yatra organised in Solapur. Lacks of devotee visit this Gadda yatra. During these days this tank 
is subjected to various human interventions such as boating, activities of devotee. About thousands of tons of “Nirmalya” that 
is stuffs used for worship of god were released without any proper scientific treatment into this tank. These human activities 
greatly interfere with tank’s natural beauty and balance.

In the present investigation, an attempt has been made to study alterations and changes caused due to diurnal cycle of 
this tank. Some prominent workers ( Micheal; 1964 ,. Turkoglu and . Erdogan; 2002) conducted their study on diurnal aspect. 
The aim of this study is to determine influence of diurnal variations on the physico-chemical parameters of the Siddheshwar 
temple tank.

MATERIALS AND METHODS

The study area for the investigation is located in Solapur city. The Siddheshwar temple tank is located in (Lat170 
40.329’N; Long 0750 54. 235’E) in the heart of the city. The Siddheshwar temple tank is very much influenced by temple 
activities, boating and the load of devotee visiting the temple. To determine the physico-chemical parameters, water samples 
were collected from fixed sampling spots. For experiment, water samples were collected during Twenty Four hour cycle from 
October 2012- December 2012 at an interval of 15 days of each month and 8 hours interval on particular day of collection. The 
various physico-chemical parameters were estimated as follows:
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a)Air and water Temperature was determined on the spot by using standard Mercury Thermometer.
b)pH  of water sample was done with the help of standard pH  meter (Elico, India)
c)Turbidity was determined by using standard turbidometer.
d)The dissolved oxygen, total hardness, total alkalinity, chlorides, calcium and ammonia were determined by methods 
described in APHA (2005).

Photo graphs of site: 

PHOTO 1 

Study Site : Siddeshwar Temple Tank Gadda Yatra 

Human Activity: Boating  

RESULTS

The diurnal variations in physico-chemical parameters were shown in table: No 1.
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Temperature showed noticeable variation during the study. Both air and water temperature showed maximum 
increase during afternoon hours and sharp decrease during night hours. Temperature is an important parameter which 
influences the daily activities of aquatic animals. Jindal and Thakur (2013) they carried out diurnal studies on plankton and 
physico-chemical characteristics of Rewalsar wetland, Himachal Pradesh, noticed that water temperature showed a definite 
diurnal trend of increment during day time. According to Welch (1952) smaller water bodies more quickly reacted to changes in 
temperature.

pH varied between 7.1-8.6 during the study. pH of water body is found to be alkaline in nature.  Tiwari and Ranga 
M.M (2012), while assessing diurnal variation of Khanpura Lake, Ajamer observed the increase in pH from January to June 
and they noticed that generally pH values were maximum during 2 pm and 6 pm while minimum values during 2 am to   6 am 
that is in the dawn hours.

Dissolved oxygen showed maximum fluctuations during entire investigation. Dissolved oxygen showed sharp 
increase in night hour, it showed fluctuating pattern in morning and afternoon hours. Dissolved oxygen varied between 2.9 
ppm-8.3 ppm.  Ingole et al., (2009) noticed an inverse relationship between water temperature and dissolved oxygen while 
carrying out study on Majalgaon dam and several other workers (Agarwal and Thapliyal, 2005) observed the same 
relationship. Similar results were recorded in present investigation.

Total hardness varies between 266 ppm-410 ppm from the tank during 2012. This parameter showed a sharp increase 
in the morning and night hours than afternoon period. This increase might have caused by increased load of pollutant matter 
from human activities. Sultana et al., (2009) have studied the physico-chemical parameters and presence of some trace metals 
from Chrompet Lake, Chennai have noticed total hardness in water ranged from 300 ppm-778 ppm. These ranges were found 
to be well above permissible limits of WHO guidelines.

Total alkalinity fluctuated between 68 ppm-279 ppm during study. This parameter shows no definite pattern of 
increasing and decreasing trends. However, it remained higher during November 2012- December 2012.Ayode et al., (2009) 
recorded total alkalinity in winter season. This may be due to biological activity of water, during their investigation of two 
regulated High altitude river in Himalaya, India. Similar results were recorded in present study.
           The calcium content of water is fluctuated between 89.5 ppm – 424 ppm. Calcium is found to be gradually increased 
from October 2012-December 2012. It showed maximum increase in December 2012. According to Nataraja et al., (2009) 
calcium is an important element which associates with carbonates, bicarbonates, fluorides to exert hardness.
           Chlorides in water varied between 249 ppm-399 ppm. This parameter showed no significant increasing or decreasing 
trends. According to Hasalam (1991) chloride contents are richer in sewage water and industrial effluents. Discharge of such 
waste will result in greater amount of chlorides in fresh waters.
        Ammonia content in water fluctuated between 0.02 ppm-3.3 ppm. The maximum limit of ammonia was recorded in 
October 2012 during morning. Consistent minimum ammonia content was recorded in November and December 2012. 
According to Ananthan (1994) and Rajsekar (1998) this fluctuation may be due to death of phytoplankton followed by their 
decomposition and also by excretion of ammonia by planktonic organisms.

Turbidity values vary between 11.8 ppm-29.5 ppm. Higher values of turbidity were recorded in November 2012- 
December 2012 compared to the October 2012. This might be load of pollution during the investigation. Jawale et al., (2009) 
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while carrying out investigation on Terna Makni reservoir observed that turbidity depends on rainfall in monsoon periods..

CONCLUSION

From our study, it is observed that physico-chemical parameters vary with diurnal variation through fixed intervals of 
day and time. Relatively higher values of total hardness, calcium and turbidity may be due to polluted status of this tank. 
However, local temple management banned any discharge of “Nirmalya” and to take “Holy Bath” in tank. And management 
also constructed barriers making all the sites of this tank inaccessible for local people and devotee to enter. This attempt is to 
protect and to conserve this beautiful natural tank for conservation of Siddheshwar temple tank. This safety strategy of the lake 
initiated by temple authority is highly appreciable. However, devotees and local people contribution in conserving the 
prestigious, historical, ancient and ecologically significant Siddheshwar temple tank needs to be protected.
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