Int. J. Mendel, Vol. 34 (1-2), 91-95, 2017

HYDROBIOLOGY

ISSN0970-9649

STUDIES ON WATER QUALITY PARAMETERS AND BIOMASS IN
A MODEL POND FOR NETWORK ANALYSIS

Taruna Jyoti, Jainendra Kumar and Asmita Kiran*

Key words : Water quc1|i|y parameters, network cmc1|ysis, Ecosystem dynamics

Physico-chemical parameters were analyzed in a model pond located in Phulwari Sharif, Patna (India) [25.560262N

and 85.039013E] in relation to seasonal variations along with the biomass of the producer and consumer organisms

including fish with an aim fo carry out network analysis and study the features of the ecosystem.

INTRODUCTION

Fish culture is about 2000 years old practice but only a
small fraction of the fish that man consumes is derived from
the source (Weatherly and Cogger, 1977). In recent times,
interest in fish culture has increased in many countries including
India. It is because of the fact that the public and national
governments have realized that global over-fishing and marine
pollution will destroy fish harvest. Coastal, estuarine and inland
waters constitute a system on which a country or its part can
make claim over in terms of water quality, labour deployment
and fishing intensity, and man should obtain all aquatic products
from pollution-free ecosystems that are properly managed.

With a view to investigate the water quality parameters,
ecosystem homeostasis and fish output in relation to other
consumer organisms, the present study was undertaken in a
model pond with an area of 24281.138 m? (2.428 hectare).

These findings would further be used for detailed network
analysis of the habitat and fish modeling with the aid of an
effective analytical software such as EwE (Christensen et al.
2005).

MATERIALS AND METHODS

Sampling in the model pond was done in winter, summer
and monsoon seasons separately. Water samples were
collected in the morning between 9 to 10 a.m. Physico-
chemical parameters such as TDS, TSS, BOD, COD,
Chloride, DO, pH, Temperature, conductivity, Free CO,,
Alkalinity, T.P. as PO,, TH (Hardness), Na, K, SO, and N(NO,)
were analyzed (APHA, 2005). Temperature and pH were
estimated by centigrade thermometer and pH meter
respectively. Electrical conductivity was recorded by

conductivity meter. TDS and TSS were measured by
evaporation method. Sampling of the water body, physico-
chemical parameters of the pond during all three seasons and
biomass of planktons and consumer organisms (except the
fish and detritus) were estimated according to Saxena (1987).
Biomass of fish and detritus was estimated separately in 10 x
10 area at each side of the pond and the centre for mean
values. For application of EWE 6 (Ecopath with Ecosim 6),
mean values of the three seasons were converted into tonne/
Km? (Christensen et al. 2005). However, the values presented
here are all in gm/m?2 and gm/I (planktons).

DISCUSSION

Physico-chemical parameters of the pond are presented
in Table 1 and biomass of producer organisms is presented in
Table 2 while biomass of consumer organisms and detritus
are presented in Table 3.

pH of the pond was found to fluctuate between 7.58 and
8.18 between summer and winter respectively. It is understood
that an aquaculture pond should have a pH between 6.5 and
9.00 (Bhatnagar et al. 2004). A fish culture pond should
understandably be on the side of alkanity. More commonly, it
is recommended to be between 6.5 and 9.00.

Minimum temperature was recorded in winter (15.6°C)
while in summer, it went up to 29.8°C on an average.

Conductivity is related with salt. The higher is the salt
content, EC is higher. In the model pond, the minimum
conductivity was recorded in the winter and maximum in the
monsoon. Ideally for fish pond, the conductivity should be 60-
2000 p/cm, (Stone et al. 2013). TDS is a good measure of
total amount of salt present in water which is indicated by
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electrical conductivity. It is an excellent indicator of TDS
(Krishnamoorthi and Selvakumar, 2010). TDS and TSS were
found maximum in monsoon and minimum in winter (Table 1).
They are very useful parameters which describe the chemical
constituents of water. It can be considered as edaphically
related contributing to the productivity within the water body
(Goher, 2002).

Free CO, was maximum in summer (5.21 mg/l) and
minimum in winter (4.78 mg/l). To support good fish culture,
the free CO, should be 5 mg/I (Santosh and Singh, 2007).

The degree of pollution is inversely proportional to DO in
water bodies. In the present study, it was observed that DO
declined with increase in temperature. The result shows
negative correlation between temperature and DO. Fish can
die if DO concentration is less than 0.3 mg/I for a long period
of time. Minimum DO concentration of 1.0 mg/l is essential for
survival of the fish for long period and DO concentration of 5.0
mg/l is, however, adequate in fish ponds (Ekubo and Abowei,
2011). The BOD value ranged from 3.28 mg/l in winter to 9.1
mg/l in the summer in the model pond. The unpolluted water
has BOD < 1.00 mg/l, moderately polluted water has 2.00-
9.00 mg/l of BOD value while the BOD > 2.00-9.00 indicates
highly polluted water (Yadav et al. 2013). As per the guidelines
for Water Quality Management for fish culture, the desirable
value of COD should be < 50 mg/I for fish culture. In the present
study, the COD value was minimum in winter (10.65 mg/l) and
maximum in summer (19.34 mg/l).

Minimum value of alkalinity was recorded 112.87 in
summer and maximum value recorded was 154.54 mg/l in
winter. Wurts and Durborow (1992) reported that the desired
limit of alkalinity is between 75 to 200 mg/l, but not less than
20 mg/I for an aquaculture pond. Minimum value of chloride
obtained was 11.8 mg/l in summer and maximum observed
value of chloride was 13.6 mg/l in monsoon. The desirable
value is 250 mg/l (BIS, 1991). In this study, minimum value of
total phosphate was observed 0-15 mg/l in winter and maximum
0.21 mg/l in monsoon. The phosphate level of 0.06 mg/l is
desirable for fish culture (Stone and Thomforde, 2004). The
phosphate level 0.05-0.07 ppm is optimum and productive while
1.0 ppm is good for plankton / shrimp production (Bhatnagar
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et al. 2004).

In this investigation, TH (Total hardness) was recorded
between 144.54 mg/l-184.24 mg/l in summer and winter
respectively.

Bhatnagar et al. (2004) found that hardness values less
than 20 ppm cause stress, 75-150 ppm is optimum for fish
culture and > 300 ppm is lethal to fish life as it increases pH,
resulting in non-availability of nutrients. However, some species

of euryhaline may have high tolerance limits to hardness.

Sodium was recorded minimum 38 mg/l in summer and
maximum 64 mg/l in monsoon. Potassium ranged between
12 to 26 mg/l in winter and monsoon respectively. Sulphate
was recorded minimum in winter (88.53 ppm) and maximum
in summer (110.45 ppm). Nitrate ranged from 11.53 mg/l to
16.21 mg/l in summer and winter respectively. Santosh and
Singh (2007) reported that the preferable range of nitrate is 0.1
mg/l to 4.0 mg/I for fish culture water. However, OATA (2008)
found that the nitrate levels in marine systems never exceed
100 mg/I.

There is a close relationship between plankton abundance
and fish production as plankton is at the base of the food web
(Smith, and Swingle, 1938).

The utility of Ecopath with Ecosim (EwE) is somehow
significant for ecosystem analysis and network analysis. Its
model uses mass-balance principles to link functional biomass
groups within a dynamic system to create a static snapshot
of the resources and energy flows within the ecosystem
(Christensen and Pauly, 1992; Pauly et al. 2000; Christensen
and Walters, 2004). A functional group includes a group of
tropically similar species, a single species, or a group of
species split into age categories (multi-stanza group). The
role of ecopath is to specify initial conditions for biomass (B)
and production (P) of each functional group. Ecopath, with the
help of biomass and production of each functional group at a
single point of time, provides a static time invariant description
of the ecosystem.
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TABLE1

STUDIES ON WATER QUALITY.......

Water quality parameters of the model pond

SI. No. Parameters Unit Winter Summer Monsoon
1 pH 8.18 7.58 7.78
2 Temperature °C 15.6 29.8 25.2
3 Conductivity p/cm 489.5 540.4 610.9
4 TDS mg/l 386 456 538
5 TSS mg/l 80 85 90
6 Free CO, mg/l 4.78 5.21 5.1
7 DO mg/l 7.32 5 5.45
8 BOD mg/l 3.28 9.1 7.86
9 COD mg/l 10.65 19.34 15.56
10 Alkalinity mg/l 154.54 112.87 149.48
11 Chloride mg/l 12.59 11.8 13.6
12 T.P.as PO, mg/l 0.15 0.17 0.21
13 TH (Hardness) mg/l 184.24 144.54 160.72
14 Na mg/l 38 54 64
15 K mg/l 12 24 26
16 SO, ppm 88.53 110.45 95.43
17 N(NO,) ppm 16.21 11.53 15.04

TABLE 2
Biomass of Producers
Macrophytes 15.6 g/m?
Phytoplankton
Chlorophyceae 1.6x10° g/l
Cyanophyceae 2.89x 108 g/l
Euglenophyceae | 9.879x10~ g/l
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TABLE 3
Biomass of Consumers and Detritus

Zooplankton 1.5x10° g/l
Amphibian 5.9 g/m?
Snails 11.6 g/m?
Tortoise 5.2 g/m?
Snake 2.1 g/m?
Labeo rohita 124.54 g/m?
Catla catla 37.36 g/m?
Cirrhinus mrigala (Naini/Mrigal) 31.13 g/m?
Cyprinus carpio (Common carp) g/m?
Ctenopharyngodon idella (Grass carp) 65.38 g/m?
Hypophthalmichthys molitrix (Silver carp) 28.02 g/m?
detritus 893.71 g/m?

References

APHA, 2005. Standard methods for the examination of water
and waste water 21¢ ed.), APHA, AWWA, and WPCF American
Public Health Association Washington, DC. USA.

Bhatnagar, A., Jana, S.N., Garg, S.K. Patra, B.C., Singh, G.
and Barman, U.K., 2004. Water quality management in
aquaculture, In: Course Manual of summer school on development

of sustainable aquacuhure techno|ogy in fresh and saline waters,
CCS Haryana Agricultural Univ., Hisar (India), pp 203-210.

Bhatnagar, A. and Singh, G., 2010. Culture fisheries in village
ponds: a multi-location study in Haryana, India. Agriculture and
Biology Journal of North America, 1(5), pp 961-968.

BIS, 1991. Indian Standards for Drinking Water, Bureau of Indian
Standards, New Delhi, 15:10500.

Christensen, V. and Pauly, D. 1992. Ecopath Il - a software for
bc1|cmcing steady—stote ecosystem models and cc1|cu|clting network
characteristics: Ecological Modeling 61:169-185. doi: 10.1016/
j.ecolmodel.2003.09.003.

Christensen. V and Walters, C. J., 2004. Ecopath with Ecosim:
methods, capabilities and limitations: Ecological Modeling, 172,
p. 109-139. Doi: 10.1016/j.ecomodel. 2003.09.003

Christensen. V, Walters, C.J., and Pauly, D. 2005. Ecopath with
Ecosim a User’s Guide. Fisheries Centre, University of British
Columbia, Vancouver, November 2005 edition, p. 154.

Ekubo, A. A. and Abowei, J. F.N., 2011. Review of some water
quality management principles in culture fisheries, Research
Journal of Applied Sciences, Engineering and Technology, 3(2),
pp 1342-1357.

Goher MEM, 2002. Chemical studies on the precipitation and
dissolution of some chemical element in lake Qarun, Ph.D. Thesis
faculty of sciences, Al-Azhar University, Egypt.

Gopal KMH, 2011. Determination of physico-Chemical
parameters of Surface Water Samples in and around Akot City,

International Journal of Research in Chemistry and Environment,
2:183-187.

Jalal FN and Sanalkumar MG 2012. Hydrology and water quality
assessment of Achencovil River in relation to pilgrimage season,
Infernational Journal of Scientific and Research Publications, 12.

Krishnamoorthi A and Selvakumar S, 2010. Seasonal variation
in physicochemical characteristics of water bodies in and around
cuddalore district, Tamil Nadu: Nature Environment and
Technology 9(1): 89-92.

[94]



Int. J. Mendel, Vol. 34 (1-2), 87-90, 2017

Ornamental Aquatic Trade Association (OATA), 2008. Water
Quality Criteriaornamental fish. Company Limited by Guarantee
and Registered in England No 2738119 Registered Office Wessex
House, 40 Station Road, Westbury, Wiltshire, BA13 3JN, UK.

Pauly, D., Christensen, V. and Wailters, C. 2000. Ecopath, Ecosim,
and Ecospace as tools for evc1|uating ecosystem impact of fisheries.
ICES Journal of Marine Science 57: 697.

Qureshimatva UM, Maurya RR, Gamit SB, Patel RD and Solanki
HA 2015. Defermination of Physico-chemical parameters and
Water Quality Index (WQI) of Chandlodia Lake, Ahmedabad,
Guijrat, India. J Environ. Anal Toxicol 5 : 288.

Santosh, B. and Singh, N.P., 2007. Guidelines for water quality
management for fish culture in Tripura, /CAR Research Complex
for NEH Region, Tripura Center, Publication No.-29.

Saxena M. M. 1987. Environmental analysis: water soil and air.
Agro-Bofan/'ca/ Publishers, Bikaner, India.

Smith, E. V. and Swingle. H. S., 1938. The Relationship Between
Plankton Production and Fish Production in Ponds. Transactions
of the American Fisheries Society, 68, pp. 309-315.

STUDIES ON WATER QUALITY.......
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.
Stone N, Shelion JL, Haggard BE, Thomforde HK.2013. Interpretation

of Water Andlysis Reports for Fish Culture. Southern Regional
Aquaculture Center (SRAC) Publication No. 4606. 12 pg.

Tank SK and Chippa RC 2013. Andlysis of Water Quality of
Halena Block in Bharatpur Areq, International Journal of Scientific
and Research Publications 3, 1-6.

Weatherlay, A.H. and Cogger, BMG 1977. Fish culture: problems
and prospects. Science 197 (4302): 427-430.

Wilde F 2006. Temperature 6.1. In USGS Field Manual. Retrieved
from htto://water.usgs.gov/owq/Field Manual/Chapteré/
6.1_ver2.pdf

Wurts, W.A. and Durborow, R. M., 1992. Interactions of pH,
Carbon Dioxide, Alkalinity and Hardness in Fish Ponds Southern
Regional Aquaculture Center, SRACPublication No. 464.

Yadav P, Yadav VK, Yadav AK and Khare PK 2013. Physico-
Chemical Characteristics of a Fresh Water Pond of Orai, U.P,
Central India, Octa Journal of Biosciences. 1 177-184.

[95]


http://water.usgs.gov/owq/Field

