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Abstract
The aim of this study was to determine the water quality status of Lake Jaisamand and its
suitability for fisheries. Water samples were collected from May 2005 to April 2006 at
bimonthly interval from preselected sampling stations. The important attributes of water
0
quality such as air temperature (31.88±1.22 0C), water temperature (24.61±0.87
(24.61
C),
transparency (185.56±2.38
2.38 cm), pH (8.20
(8.20±0.05),
0.05), electric conductivity (500.0±17.93
(500.0
µScm-1),
-1
-1
dissolved oxygen (9.43±0.18
0.18 mgl ), free carbon dioxide (0.0 mgl ), carbonates (43.06±2.36
(43.06
mgl-1), bicarbonates (162.06±2.25
2.25 mgl-1), total alkalinity (205.06±4.37 mgl-1), orthophosphates
(0.28±0.03 mgl-1), nitrate-N
N (0.25
(0.25±0.03mgl-1) and silicate (9.96±0.31 mgl-1) were observed.
Water quality parameters were compared with reported optimum water quality standards
prescribed for fish farming or aquaculture and found within the limit. The results revealed
that aquatic environment of Jaisamand Lake is conducive for fish growth and water is not
only suitable for fish farming purposes but also for irrigation and drinking purposes.
Keywords:: Jaisamand, fish farming, Rajasthan, Water quality and physico-cheemical.
I. Introduction
Water is a precious nattural resource and basic need of human thus considered as a
t. With growing demands in various sectors it needs appropr
ppropriate planning,
national asset.
development and management.. Water quality gives a good impression of the status, productivity
and sustainability of any water body for m
monitoring water quality which iss the
t first step for
management and conservation oof aquatic ecosystems. This will also ensure con
onservation of its
habitat by suitably maintaining thhe physico-chemical quality of water within the acceptable
a
levels.
The periodical changes in physicco-chemicall parameters like temperature, transparency, dissolved
oxygen, chemical oxygen demand, nitrate, phosphate etc. of water may provide valuable
information on its quality impacts on the productivity and biodiversity of the reservoir. Good
water quality like adequate oxygen, proper temperature, transparency, limited levels of
metabolites and other environmental factors are known to affect fish culture. The earlier studies
on water quality of a fish farming pond in India were conducted by Sewell (1927) and after
afte that
many workers have studied the physico
physico-chemical
chemical conditions of inland waters either in relation to
fish mortality or as part of general hydrological survey (Alikunhi
(Alikunhiet al.,
., 1952 and Upadhyaya,
1964). The details of various lake ecosystems also have be
been
en studied by (Johri, 1990; Pani and
Misra, 2000; Chaturbhujet al., 2004; Moundiotiya
Moundiotiyaet al., 2004; Sisodia and Moundiotiya, 2006;
Kumar et al.,., 2009; Mahesha and Balasubramanian, 2010 and Dubey et al., 2013). In the
t present
study, anattempt has been maade to study the physico-chemical parameters of Jaisamand
Lakesituated in Udaipur district,, Rajasthan, India to assess thevariousaspects off the reservoir and
so as to suggest ways and meanss for supporting sustainable fisheries and conserv
vation.
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II. Materials and Methods
Study area
Jaisamand is one of the oldest manmade lake constructed during the year 1729 AD by
putting an embankment across the Gomti River near the village Veerpura in Udaipur district of
Rajasthan state. It covers 7,160 ha water spread area and water source for this lake are nine rivers
and several seasonal cannels (Nalahas) locatedin the catchment area. For wide area coverage of
this study three sampling stations (A, B and C) were selected (Fig. 1).
Sampling procedure and laboratory analysis
Water samples were collected in the morning hours from preselected three sampling
stations during first week of each alternate month from May, 2005 to April, 2006. Water samples
were collected from surface area in clean and rinsed polyethylenesampling bottles and brought to
the Research laboratory of College of Fisheries, (MPUAT) for analysis.
The important physico-chemical parameters of water includingtemperature, water
temperature, transparency, pH, electric conductivity, dissolved oxygen, free carbon dioxide,
carbonates, bicarbonates, total alkalinity, orthophosphate, Nitrate-N and silicate were analyzed
following methods given by Welch (1952), Trivedi et al. (1987) and APHA (1989).
III. Results and Discussion
The range of variations and their annual mean along with standard deviation of various
physico-chemical characteristics of water of Jaisamand Lake and its congeniality for fish farming
are given in Table1.
The temperature is an important factors which effects rate of chemical reactions of water
and biological processes of aquatic organisms and thus has profound influence on the biotic
communities. During the present investigation the average air temperature was 31.88±1.22 0C and
water temperature was 24.61±0.870C. Similar results were recorded by Jhaand Barat (2003) in
MirikLake, Darjeeling. Radhikaetal. (2004) studied the abiotic parameters of a tropical
freshwater lake Velayani in Thiruvananthapuram, District (Kerala) and observed the similar
findings. Ujjania and Soni (2015)also reported similar findings for water temperature
(25.83±0.85 0C) in Vallabhsagar reservoir (Gujarat).
Transparency is directly proportional to the amount of suspended organic and inorganic
particulate matters. The other factors which affect the transparency of water body are plankton
density, wind velocity, rainfall, nature of water body and prevailing weather conditions. In the
present work average value of transparency was 185.56±2.38 cm. The findings of present study
are in agreement with Sharma and Sarang(2004) for Jaisamand Lake (India) and Mustapha
(2008) for Oyun reservoir (Nigeria), respectively.
During the present investigation average value of pH was observed 8.20±0.05. The pH of
water appears to be dependent upon the relative quantities of Calcium carbonates and
bicarbonates. As these being alkaline when the quantities of Carbonates are high (Pearsall, 1930
and Zafar, 1996). Santhosh and Singh (2007) reported that suitable pH range is 6.7 to 9.5 for fish
culture whereas above or below this level of pH is stressful to the fishes. The present value of pH
is lies between the reported pH range which depicts that water condition is grossly suitable for
fish and fisheries.
The electrical conductivity depicts the presence of total mineral contents in water. In the
present investigation, observed average value of electric conductivity was 500.0±17.93 µScm-1.
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Mustapha (2008) reported very low conductivity in Oyun reservoir but results of present study
were found lower than the recommended values of WHO (1993) for drinking water and hence
the water can be considered suitable from this point of view.
Dissolved oxygen is an important parameter which affects chemical as well as biological
reactions in an ecosystem. The average dissolved oxygen during research work was 9.43±0.18
mgl-1. Similar trends of DO were also observed by Yeoleand Patil(2005 & 2007) in Yedshilake,
Washim(M.S.), Ujjania (2003) in Mahi Bajaj Sagar (Rajasthan) and Ujjania and Soni (2015) in
VallabhSagar (Gujarat).
Carbon dioxide dissolved in water is the source of carbon that can be assimilated and
incorporated into the living matter of all aquatic autotrophs (Hutchinom, 1957). During the
present study free carbon dioxide was totally absent. The absence of the free CO2 may be due to
its complete utilization in photosynthetic activity (Sreenivasan, 1971).The absence of CO2 were
also reported by Srivastava etal. (2003) in RamgarhLake, Jaipur, Ujjania (2003) in Mahi Bajaj
Sagar reservoir, Banswara.
Carbonate and Bicarbonates were present due to absence of free CO2 because it is
converted into carbonate and bicarbonate. In the present observation mean value of carbonate
and bicarbonate were 43.06±2.36 mg/l-1 and 162.06±2.25 mg/l-1 respectively. Similar trends of
carbonates was reported in Chandola Lake, Karnavati (Vermaet al., 2012). Whereas such findings of the
present study on bicarbonate is evident by Tandale and Dabhade (2014) in Lonar Crater Lake, India.

Total alkalinity is the measure of the capacity of water to neutralize a strong acid. It is
generally imparted by the salts of carbonates, bicarbonates, phosphates, nitrates, borates, silicates
etc. together with the hydroxyl ions in free-state. During the present investigation average total
alkalinity was found 205.06±4.37 mg l-1. Fluctuations in alkalinity might be due to alkaline
particles and low production of plankton (Dash (1993). Bhongade and Patil (2012) also reported
the similar findings in Mohgavhan Lake (Maharatra).
Average orthophosphate was 0.28±0.03 mg l-1 during the present investigation which is
coinciding to the observations of Ahmed and Krishnamurthy (1990) in Woharreservoir
Aurangabad (Maharashtra state) and Singh and Balasingh (2011) in Kodaikanal Lake (Kerala)
In the present investigation average nitrate value was 0.25±0.03 mg l-1. Thesevalues of
nitrates may be due to agriculture runoff from catchment area. The finding of Ade and
Vankhede(2001) in Amravati University Reservoir and Ujjania (2003) in Mahi Bajaj Sagar
reservoir were similar to the present investigation.
Silicate is considered as micronutrient for the primary producers and in particular. In the
present study, the mean value was 9.96±0.31 mg l-1 and similar findings were reported by Soni
and Ujjania (2014) in Vallabhsagar reservoir (Gujarat).
IV. Conclusion
From the present investigations, it may be inferred that physico-chemical characteristics
of Lake Jaisamand water varied considerably and comparable to the other freshwater bodies. The
results depict that the water of Jaisamand Lake is adequate with respect to essential nutrients
necessary for primary producers which in turn is favorable and conducive for better fish growth
and production. All the physico-chemical parameters in general appeared within permissible
limits prescribed by different researchers. Hence, it can be inferred that the Jaisamand Lake is
suitable for drinking, irrigation, pisciculture etc. These findings can be useful for the
management and conservation of Lake and its fisheries.

@IJAPSA-2016, All rights Reserved

27

International Journal of Applied and Pure Science and Agriculture (IJAPSA)
Volume 02, Issue 1, [January - 2016] e-ISSN: 2394-5532, p-ISSN: 2394-823X

V. Acknowledgments
The Authors are thankful to the staff members of the Laboratory, Aquaculture
Department, College of Fisheries, (MPUAT) Udaipur and RTADCF, Udaipur for providing the
necessary facilities to complete this research task.
Bibliography
[1]
[2]
[3]
[4]
[5]
[6]
[7]

[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]
[19]
[20]
[21]
[22]

Ade, P.P., Wankhede, G.N. 2001. Limnological studies of Amravati University Reservoirs with reference to
trophic status and conservation, Ph.D. Thesis, Amravati University, Amravati.
Ahmed, M. and Krishnamurthy, R. 1990.Hydrobiologicalstudies of Woharreservoir Aurangabad (Maharashtra
state), India, J. Environ. Biol., 11(3): 335-343.
Alikunhi, K.H., Ramachandra, V. andChaudhuri, H. 1952. Mortality of carp fry under supersaturation of
dissolved oxygen in water. Proc. nat. Inst. Sci. India, 17 (4): 261-264.
APHA (1989). Standard methods for examination of water and waste water (17thEdn.). American Public Health
Association, Washington, D.C.
Bhatnagar, Anita and Devi, Pooja2003. Water quality guidelines for the management of pond fish culture.
International Journal of Environmental Sciences, 3(6): 1980-2009.
Bhongade, S.S. and Patil, G.P. 2012. Limnological study of Mohgavhan Lake, Karanja (Lad) District –
Washim, (M.S.) India. Vidyabharati International Interdisciplinary Research Journal, 1(2):27-33
Chaturbhuj, M., Sisodia, R., Kulshreshtha, M., and Bhatia, A.L. 2004. A Case study of the Jamwaramgarrh
wetland with special reference to physico-chemial properties of water and its environs, Department of Zoology,
University respected y of Rajasthan, Jaipur, India Sethi Colony, Jaipur, Rajasthan, India.,Journal of
Hydrobiology.,pp 16.
Dash, B. 1993. Biological nitrogen fixation in freshwater pond ecosystem with reference to hydrobilogical
conditions Ph.D. Thesis, O.U.A.T., Bhubaneshwar, pp. 318.
Dubey, M., Tiwari, A.K., and Ujjania, N.C.2013. The study of physico-chemical properties of Sahapura Lake,
Bhopal (India). International Journal of Advanced Research. 1(8): 158-164.
Hutchinson, G.E. 1957. A treatise on limnology Vol.1 Geography, physics and chemistry. New York, John
Viley& sons, New York : 1015.
Jha, P. and Barat, S. 2003.Hydrobiological study of MirikLake in Darjeeling, Himalyas. Journal Environment
Biology. 24(3): 339-344.
Johri, M. 1990.Limnological and water quality status of Bhopal Lakes with special reference to zooplankton,
macrophytes and periphyton components, Ph.D. Thesis, Barkatullah University, Bhopal.
Kumar, A., Sharma, L.L. and Arey, N.C. 2009. Physicochemical characteristics and diatoms diversity of
JawaharSagar Lake-A wetland of Rajasthan. SarovarSourabh, 5(1):8.
Mahesha and Balasubramanian, 2010. Analysis of water quality index (WQI) in Dalvoy Lake, Mysore city,
India, Nature Environment and Pollution Technology, 9(4): 663-670.
Marion, James E. 1998. Water quality of pond, Aquaculture Research and Development Series No. 43.
Alabama Agriculture Experiment Station, Aburn University, Pg. 5.
Mustapha, Moshood K. 2008. Assessment of the Water Quality of Oyun Reservoir, Offa, Nigeria, Using
Selected Physico-Chemical Parameters. Turkish Journal of Fisheries and Aquatic Sciences, 8: 309-319
Moundiotiya, C., R. Sisodia, M. Kulshreshtha and A. L. Bhatia, 2004. A Case Study of JamwaRamgarh
wetland with special reference to physicochemical properties of water and its environs, Journal of
Environmental Hydrology, 12(24): 1-7.
Pani, S. and Misra, S.M. 2000. Impact of hydraulic detention on the water quality characteristics of a tropical
wetland (Lower Lake). In: Environmental pollution and its management (Ed. Pankaj Srivastava)., pp18-28.
Pearsall, W.H. 1930. Phytoplankton in English lakes. The proportion in the water of some dissolved substances
of biological importance. Rev. Algol. 18: 306-320.
Radhika, C. G., Mini I. and T. Gangadevi, 2004. Studies on Abiotic parameters of a tropical fresh water lake –
Vellayani Lake, Trivandrum, Kerala, Pollution Research, 23(1):49-63.
Santhosh, B. and Singh, N.P. 2007. Guidelines for water quality management for fish culture in Tripura, ICAR
Research Complex for NEH Region, Tripura Center, Publication no.29
Sewell, R.B.S. 1927. On mortality of fishes. J. Asiat. Soc. Bengal, 22: 177-204.

@IJAPSA-2016, All rights Reserved

28

International Journal of Applied and Pure Science and Agriculture (IJAPSA)
Volume 02, Issue 1, [January - 2016] e-ISSN: 2394-5532, p-ISSN: 2394-823X
[23] Sharma, L.L. and Sarang, N. 2004.Physico-chemical limnology and productivity of Jaisamand Lake, Udaipur
(Rajasthan) Poll. Res. 23(1): 87-92.
[24] Singh, R. Prathap and Balasingh, GS Regini2011. Limnological Studies of Kodaikanal Lake (Dindugal
District), in Special Reference to Phytoplankton Diversity. Indian Journal of Fundamental and Applied Life
Sciences, 1(3): 112-118
[25] Sisodia, R. and Moundiotiya, C. 2006. Assessment of water quality index of wetland Kalakho lake, Rajasthan,
India, Journal of Environmental Hydrology, 14(23): 1-11.
[26] Soni, Nandita and Ujjania, N.C. 2014. Assessment of water quality index (WQI) of Vallabhsagar reservoir,
Gujarat (India). Proceeding 4th International conference on Hydrology and watershed management. Center for
Water Resources, Institute of Science and Technology, JNTU, Hyderabad, 29 Oct. to 1 Nov. 2014, Page 539543
[27] Sreenivasan, A. 1971. Recent trends of limnological investigations in Indian reservoirs. In workshop on all
India Cocoordinated Research Project on Ecology of Freshwater Reservoirs. CIFRI, Barrackpore, India,
August, 30-31.
[28] Srivastava, N.; Agrawal, M., Tyagi, A. 2003. Study of physic-chemical characteristics of waterbodies around
Jaipur. J. Environ. Biol., 24(2), 177-180.
[29] Stone, N. M. and Thomforde H. K. 2004. Understanding Your Fish Pond Water Analysis Report. Cooperative
Extension Program, University of Arkansas at Pine Bluff Aquaculture/Fisheries, USA.
[30] Tandale, M.R. and D.S. Dabhade, D.S. 2014. The physico-chemical parameter status of LonarcraterLake,
India. Biosci. Biotech. Res. Comm. 7(1): 50-56.
[31] Trivedi, R.K., Goel, P.K. and Trisal, C.L. 1987. Practical methods in ecology and environmental science.
Environmental Publications, Karad (India), 304 pp.
[32] Ujjania, N.C. 2003. Comparative performance of Indian major carps (Catlacatla, Labeorohita and
Cirrhinusmrigala) in southern Rajasthan. Ph.D. Thesis, Central Institute of Fisheries Education, Mumbai.
[33] Ujjania, N.C. and NanditaSoni2015. Assessment of water quality of Vallabhsagar reservoir (Gujarat) and its
viability for fish farming. Proceedings of National Seminar on Wetlands-Present Status, Ecology &
Conservation, MaharshiDayanand College of Arts, Science & Commerce, Parel, Mumbai, August 12, 2015.
Pages 246-252
[34] Upadhyaya, M.P. 1964. Seminar on inland fisheries development in U. P. 1964; 127-135.
[35] Verma, P., Chandawat, D., Gupta, U. and Solanki, H. (2012). Water quality analysis of an organically polluted
lake by investigating different physical and chemical parameters. International Journal of Research in
Chemistry and Environment. 2 (1): 105-111.
[36] Welch, P.S. 1952. Limnology, McGraw Hill Book Co. New York, 538 pp.
[37] WHO 1993. Guidelines for drinking water quality. Revision of the 1984 guidelines. Final task group meeting.
Geneva 21-25.
[38] Yeole, S.M. and Patil, G.P. 2005. Physico-chemical status of Yedshi Lake in relation to water pollution.
J.Aqua. Biol., 20(1): 41-44.
[39] Yeole, S.M. and Patil, G.P. 2007. Nutrient dependent hydrobiological status of Yedshi Lake, Tq. Mangrulpir,
Dist. Ashim (M.S.), Ph.D.Thesis, Amravati University, Amravati.
[40] Zafar, A.R. 1996.Liminology of Hussain Sagar Lake, Hydrabad, India.Phykos, 5: 115-126.

@IJAPSA-2016, All rights Reserved

29

International Journal of Applied and Pure Science and Agriculture (IJAPSA)
Volume 02, Issue 1, [January - 2016] e-ISSN: 2394-5532, p-ISSN: 2394-823X

Table 1 Water quality parameters of Jaisamand Lake.
Water quality
parameters

Units

Minimum

Maximum

Mean±SE

Accepted water
quality parameters

Air temperature

°C

24.50

41.30

31.88±1.22

-

Water temperature

°C

18.40

30.70

24.61±0.87

20-301

Transparency

Cm

170.0

199.01

85.56±2.38

30-801

7.80

8.60

8.20±0.05

6.5-9.01

µS cm-1

390.0

670.0

500.00±17.93

30-20002

Dissolved oxygen

mg l-1

8.50

11.00

9.43±0.18

3.0-5.01

Free CO2

mg l-1

Ab

Ab

Ab

0 - 101

Carbonates

mg l-1

27.00

56.00

43.06±2.36

-

Bicarbonates

mg l-1

147.0

179.0

162.06±2.25

-

Total alkalinity

mg l-1

174.00

231.0

205.06±4.37

50-2001

Orthophosphates

mg l-1

0.11

0.47

0.28±0.03

0.03-2.01

Nitrate-nitrogen

mg l-1

0.09

0.47

0.25±0.03

0-1001

Silicate

mg l-1

8.10

11.70

9.96±0.31

2.0-20.03

pH
Electric Conductivity

1

Bhatnagar and Devi (2003), 2Stone and Thomforde (2004) and3Marion (1998)

Figure 1. Map of study area in Jaisamand Lake and sampling stations
(A is sampling station 1, B is sampling station 2 and C is sampling station 3)
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