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Abstract: Lendi River is one of the tributary of river Manar, originates at Malkapur dist. Latur and joins to river Manar at Degloor,
dist Nanded. Water of this Semi-perennial river is used to perform various activities such as industrial, irrigation, fisheries and human
activities. Copper is an essential trace element required in small quantity (5 to 20ug/g) for carbohydrate metabolism and the functioning
of more than 30 enzymes. However, copper concentrations over 20 ug/g can be toxic. Hence concentration of Copper metal was
estimated from July 2010 to June 2011. Average estimated value of Copper at Station-I is 0.412 mg/l, Station.-11 is 0.342 mg/l & Station-
111 is 0.415 mg/l. Details of estimation of Copper is discussed in the text.

Keywords: Seasonal Variations, Copper, Lendi, River, Nanded District, Water

1. Introduction

The aquatic environment with its water quality is considered
the main factor controlling the state of health and disease in
both cultured and wild fishes. Pollution of aquatic
environment by inorganic and organic chemicals is a major
factor posing serious threat to the survival of aquatic
organisms including fishes. The ultimate source of the body
trace elements are generally rocks. The concentration of
trace elements in rocks is varying by rock type. Sometimes,
they become concentrated in soil, water, or in air taken up
by plants and ingested by humans or animals. The
contamination of water is directly related to the degree of
contamination of environment. Rainwater collects impurities
while passing through the air. Streams and rivers collect
impurities from surface run off and through the discharge of
sewage and industrial effluents; these are carried to the
rivers, lakes or reservoirs (Salem et.al., 2000). Metal ions
can be incorporated into food chains and concentrated in
aquatic organisms to a level that affects their physiological
state. Of the effective pollutants are the heavy metals which
have drastic environmental impact on all organisms.

Lendi River flows in two district of Maharashtra, Latur and
Nanded. It originates at village Malkapur in Taluka Udgir
and Latur district. The total length of Lendi River from its
origin to drain is 125 km. In Nanded District River Lendi
starts near village Bamni in Mukhed taluka, and it covers
total length in Nanded district is about 65 km. and a major
project is under construction at Gonegao. In its course it
receives a variety of domestic and agricultural waste which
pollutes the river.

Extensive work on the Heavy Metals of riverine system has
been carried out by several workers Viz. Khan et.al., (1981)
reported Heavy metals in water and sediments have an
impact on aquatic vegetation to accumulate metals in their
bodies. Polprasert (1982) worked on the heavy metal
pollution in the Chao Phraya river’s estuary. Manga (1983)
reported that the industrial effluent input to the tributary
rivers and direct discharge into the river Lagan was the most

likely sources of heavy metal contamination in tidal Lagan
sediments. Ajmal etal., (1985) investigated metal
concentration in water and sediments from Delhi to
Allahabad. Datar and Vasistha (1990) estimated heavy
metals in water and silt sediments of Betwa river. Ali and
Jain (2001) studied water quality of the Yamuna river at
Delhi with reference to toxic metals during pre- and post-
monsoon seasons. Kar etal., (2008) studied 96 surface
water samples from river Ganga in West Bengal during
2004-05 for Fe, Mn, Zn, Cu, Cd, Cr, Pb and Ni. Nair et.al.,
(2010) studied water quality of the Meenachil river at
Kottayam for pH, Electrical conductivity and trace metals
during May 2009- Sep. 2009. Reza and Singh (2010)
studied heavy metals concentrations in from twelve different
locations along the course of the river Brahmani and its
tributaries in Angul Talcher region on summer and the
winter seasons. Lokhande etal., (2011) recorded heavy
metals from Kasardi river flowing along Taloja Industrial
area of Mumbai, India. Manoj et.al., (2012) studied heavy
metals in the Subarnarekha River water at State Jharkhand
(India). Reports on study of Copper metal of river Lendi are
not available hence present work were under taken to study
Copper metal of River Lendi.

2. Material & Methods

Water sample were collected in polythene bottles at morning
hours from three stations (Mukramabad S1, Gonegao S2 &
Bahegao Road S3) at regular interval of one month from
July 2010 to June 2011, for the estimation of Copper, water
samples brought to the laboratory. Copper was analysed by
extraction method. Water samples extracted in Methyl
isobutyl ketone (MIBK). MIBK layer was injected in
Atomic Absorption Spectrometer with a specific lamp for
copper metal. The working wave length for the Copper Cu,
232 nm (APHA, 2000).

3. Results & Discussion

The use of copper to kill algae, fungi and molluscs
demonstrates that it is highly toxic to aquatic organisms. In
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fact, copper is one of the most toxic metals to aquatic
organisms and ecosystems. It is moderately soluble in water
and binds easily to sediments and organic matter. Bio-
concentration, which means that the concentration of copper
is higher in plants and animals than in the water or
sediments in which they live, is particularly high in animals
found in the sediments at the bottom of a water body and in
shellfish, such as oysters, that can filter materials from large
volumes of water. Algae, especially blue-green algae
species, are 1,000 times more sensitive to the toxic effects of
copper than are mammals. The effects of copper on aquatic
organisms can be directly or indirectly lethal. Gills become
frayed and lose their ability to regulate transport of salts
such as sodium chloride and potassium chloride into and out
of fish. These salts are important for the normal functioning
of the cardiovascular and nervous systems. When the salt
balance is disrupted between the body of a copper-exposed
fish and the surrounding water the death of the fish can
result. Copper toxicity to fish gills will be higher if the pH of
the water is acidic, the water has low buffering capacity or
the water is soft, i.e., has a low concentration of calcium
ions. Copper also adversely affects olfaction (sense of smell)
in fish. Detection of odours occurs when dissolved odorant
molecules bind with olfactory receptor molecules. The direct
contact of fish olfactory tissues with the surrounding water
facilitates copper uptake. Copper can affect olfaction by
competing with natural odorants for binding sites, by
affecting activation of the olfactory receptor neurons or by
affecting intracellular signalling in the neurons (Solomon,
2009).

The Copper content was within the MPCB permissible limits
for all the stations. Copper concentration ranged between
0.115 to 0.895 mg/L for station-I, 0.122 to 0.606 mg/L for
station-II and 0.115 to 0.966 mg/L for station-III. Annual
average of Copper in three stations revealed that the
maximum annual average was observed (0.415mg/L) at
station-III and it was minimum (0.342mg/L) at station-II
(Table No. 1 & Figure No.1).

Copper concentrations of water samples of all stations are
lower than MPCB recommended for best designated usages.
Similar observations were made by Asonye et.al., (2007)
noted in three rivers Orionwon, Ethiope and Igbagho, Cu
was not detected in any of the samples. Kar et.al., (2008)
reported in river Ganga concentrations of Cu was within the
safe limit BIS, (1991). Sanayei et.al., (2009) reported that
Cu below the world river (2000) & EC standards at
Zayandeh Rood river. Batayneh (2010) observed Cu
concentrations in river Yarmouk between 0.0017 and 0.009
mg/L for the dry season and from 0.0034 to 0.0097 mg/L in
wet season. Cu concentrations of water samples for both
seasons were lower than the MPCL (JISM, 2008). Results of
Bouraie et.al., (2010) showed that the Cu (<0.002-0.041mg
I"") concentrations in surface water of Rosetta branch were
found within the permissible limits of both Egyptian law
48/1982 and FAO (1985). Sabhapandit etal., (2010)
studied Cu concentration in river Brahmaputra and observed
between (0.027mg/L — 0.038mg/L) in all sources below the
permissible limit (WHO 2004). Nair (2010) observed
Copper content between (0.03-0.35mg/L) at Meenachil
river. It was within the WHO permissible limits.

Saeed et.al., (2014) studied mean concentration of Cu in
water and sediment samples before and after the sewage
entry into the Tembi river. The results of the analysis of
water and sediment samples in upstream and downstream of
the river revealed that the mean concentration of copper in
the downstream was higher than that of the upstream in
different seasons. It is to be noted that the mean
concentration of copper in downstream and upstream has
increased from summer 2011 to spring 2012.

The study reveals that the water in Lendi River shows
seasonal variations in Copper metal which may be attributed
to the local climatic conditions and water exchange
mechanism.
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Table 1: Shows Range value, Mean value & Standard Deviation of Copper metal

Stations |Range Value (mg/l)| Mean Value & Standard
Min. Max. Deviation
Station-I 0.115 0.895 0.412+0.25
Station-II 0.122 0.606 0.342+0.19
Station-IIT | 0.115 0.966 0.41540.28

Copper (Cu) 2010-2011

B 5tation-1
® 3 tation-I1
1 5 tation-I11

Figure 1: Shows Seasonal variations of Copper metal in Lendi River from July 2010 to June 2011
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