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ABSTRACT
The present study was carried out on water quality of Nizamsagar, Nizamabad of Andhra Pradesh
during 2008-09 to 2010 to 11. Water spread area of reservoir is MWL: 146.36KM (56.51 Sq.Miles) and
FRL: 129.50KM (50.00 Sq.Miles) and water is found slightly alkaline in nature. Water is useful for
drinking, irrigation, fishing and hydro electricity production. Four sites were  selected to study the
physico-chemical parameters of water such as pH, Dissolved Oxygen (DO), carbonates (CO3

--),
Bicarbonates (HCO3

-), Total Hardness (TH), calcium (Ca++) ,magnesium (Mg++), chloride (Cl-), nitrite
(NO2

-) , nitrate (NO3
-),  phosphates (PO4

---) and Turbidity and compared with standards of WHO and
ISI. The results indicated that the water quality parameters were within the pirmissible limits of
standards. The nutrient levels indicate that water is oligotrophic in nature. Most of the water quality
parameters were minimum in monsoon and maximum in pre monsoon periods.
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INTRODUCTION
Water is an essential factor for existence of life
on earth that contains minerals, important for
humans as well as for terrestrial and aquatic life.1
Water is universal solvent as it dissolves more
substances than any other liquid. Lakes and
surface water reservoirs are the planets
freshwater resources that provide infinite benefits.
They are used for domestic and irrigation purposes
and provide ecosystems for aquatic life especially
fish.2 Water pollution now a day is conserved not
only in terms of public health but also in terms of
its conservation, aesthetics and preservation of
natural beauty and resources. According to
different surveys,70 - 80 percent of Indian water
sources are polluted and different enteric diseases
affect millions of the people even.

The impact of both non-point and point source of
pollution degrade the water quality besides an
excessive runoff leads to deposition of sediment
in water bodies. Therefore, scientific study needs
to review strategies for conservation and better
utilization of reservoir.

AIMS   AND  OBJECTIVES
To find out tropic nature of the reservoirs
To determine the water quality of the reservoirs
To observe nutrient levels in the reservoirs
To study the pollution level, if any, in the reservoirs
To observe that whether water is useful for
drinking, irrigation, and fishing and to support biotic
life

MATERIAL   AND  METHODS
The water body selected for  the present
investigation is a man made reservoir formed due
to the construction dam on tributary, Manjeera of
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Godavari. Nizam sagar is located 60 kms away
from Nizambad, Andhra Pradesh, India. Water
spread area of the reservoir MWL: 146.36KM
(56.51 Sq.Miles) and FRL: 129.50KM (50.00
Sq.Miles). Nizam sagar is located at 18°4038
N 78°6 11 E18.67722°N 78.10306°E.  Climate
is Tropical Wet and Dry with most rainfall from
June to October. This reservoir is main source of
irrigation and drinking water supply. The sample
were collected in four station of the reservoir and
analyzed for pH, EC, dissolved oxygen (DO),
carbonates, bicarbonates, total alkalinity, total
hardness, calcium, magnesium, chlorides, nitrates,
phosphates and turbidity as per APHA.3-4 These
parameters were analyzed twice in a month for
three years and reported seasonally.

RESULTS  AND  DISCUSSION
The varies in physico-chemical parameters of
Nizamsagar reservoir are depicted in Table.1
pH
PH is considered as an important ecological factor
and is the result of the interaction of various
substances in solution in the water and also of

numerous biological phenomenons. During the
present investigation, the pH values ranged from
7.9 to 8.4 during 2008-09, 8.0 to 8.4 during 2009-
10 and  8.0 to 8.5 during 2010-11. The overall
mean of pH of the reservoir was 8.13.
pH is indicative of hydrogen ion concentration and
it expresses the intensity of acidity or alkalinity of
water. Any change in pH of water is accompanied
by changes in the other physico-chemical aspects
of the medium. The functional stability of aquatic
ecosystem depends up on the buffering capacity
of water. This was reflected in the range of
fluctuation of the hydrogen ion concentration
brought about by the operational dynamics of CO2,
bicarbonates and carbonates. Most of the fresh
water bodies are alkaline due to the above
components. The productivity of inland water will
good in a slight alkaline reaction with pH between
7.5 to 8.5.5-7  The pH is also dependent upon an
array of dissolved organic compounds that form
carboamino-carboxylic acid complexes.8

According to Jayanthi9 the pH ranged between
6.0 to 8.5 was medium productive reservoirs, more
than 8.5 were highly productive and less than 6.0

Season/Year pH EC DO TA TH Ca Mg Cl- No-
3 Po4

---  Turbidity
2008-09
Monsoon 7.9 901 6.9 230 145 45 19 72 1.2 0.39 44
Post-Monsoon 8.0 745 5.8 233 121 36 17 61 0.8 0.22 38
Pre-Monsoon 8.4 923 6.3 235 177 66 25 84 1.6 0.41 35
Mean 8.1 856.33 6.33 232.66 147.66 49 20.33 72.33 1.20 0.34 39
2009-10
Monsoon 8.0 912 6.8 260 162 48 20 74 1.3 0.42 45
Post-Monsoon 8.0 832 5.9 267 133 42 17 65 0.8 0.31 38
Pre-Monsoon 8.4 944 6.4 264 189 72 28 90 1.7 0.52 36
Mean 8.1 889.6 6.31 263.66 161.33 54 21.66 76.33 1.26 0.41 39.66
2010-11
Monsoon 8.0 918 6.8 250 171 52 22 74 1.4 0.43 44
Post-Monsoon 8.2 838 6.0 258 149 48 18 68 0.9 0.35 39
Pre-Monsoon 8.5 952 6.3 256 192 84 34 92 1.8 0.58 38
Mean 8.2 902.66 6.31 264 170.66 61.33 24.66 78 1.36 0.45 40.33
Grand Mean 8.13 882.86 6.32 253.44 159.88 54.77 22.21 75.66 1.27 0.4 39.66

Table 1: Seasonal fluctuations and water quality parameters in the  Nizam Sagar reservoir

All the values expressed in mg/L, except pH
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were low productive reservoirs. In the present
study the average pH value was 8.8, indicated
that the present reservoir was highly productive
in nature.
Electro conductivity
The EC values ranged from 745 ms/cm to 923
ms/cm during 2008-09, 832 ms/cm to 944 ms/cm
during 2009-10 and 838 ms/cm to 952 ms/cm
during 2010-11. The overall mean recorded as
882.86 ms/cm. the EC values were maximum
during pre monsoon and minimum in post monsoon
months.
Conductivity is the capacity of water to carry an
electrical current and varies both with number and
types of ions the solution contains, which in turn
is rela ted to the concentration of ionized
substances in the water. Most diffused inorganic
substances in water are in the ionized form and
hence contribute to conductance. The electric
conductivity of water depends on ions present in
the water. Conductivity reflects the nutrient status
of the water and the distribution of macrophytes.
Minimum conductivity may be due to dilution of
water caused by monsoon rains and utilization of

ions by the living community of the reservoir.
Higher values of conductivity may be due to
decomposition of macrophytes, dead animals
present in the reservoir, evaporation and evapo-
transpiration of the reservoir. Conductivity is a
good and rapid method to measure the total
dissolved solids and is directly related to total
solids.  Higher the value of dissolved solids, greater
will be the amount of ions in water. 10-11

Unni et al 12 has reported that seasonal variation
of conductivity showed maximum (4949 ms/cm)
in summer in Tawa reservoir, Madhya Pradesh.
The input of nutrient ions through thermal power
effluents and its subsequent distribution and dilution
resulted in the longitudinal decline of conductivity
in the reservoir. Das13 studied the limno-chemistry
of some important reservoirs of Andhra Pradesh
and observed that specific conductivity was in the
range of 316 to 610 ms/cm and majority of Indian
reservoirs have lower values of specific
conductivity as compared to Andhra Pradesh
reservoirs. Rao22 reported as 1545 to 1810ms/
cm in Julur Tank. In the present study the EC
values were within limits of WHO15 and ISI16,
ICMR.17

Fig. 1 : Samples collection of Nizam sagar Lake



Journal  of  Environmental  Research  And  Development Vol. 6 No. 4,  April-June 2012

994

Dissolved Oxygen (DO)
In the present study, the dissolved oxygen value
ranged between 5.8 to 6.8 mg/L with mean of
6.32. The variation may be due to exposure of
water to atmosphere in different seasons.5

Minimum values recorded post monsoon may be
due to high metabolic rate of organisms. Maximum
values reported during in monsoon period, may
be due to low atmospheric temperature. Similar
observation are also made by Rajashekhar et al5,
Rao18,22  Which are observed in the optimal range
of (5-8mg/L) dissolved oxygen
Total Alkalinity (TA)
Total alkalinity was found to be the 146 - 198mg/
L during 2008-09, 152 -212mg/L during 2009-10
and 17mg/L -243mg/L during 2010-11. The overall
mean of total alkalinity was 193.49mg/L. The
values were maximum during pre monsoon and
minimum during post monsoon months.
The alkalinity in water is mainly due to carbonates,
bicarbonates and partially hydroxides. Alkalinity
determines the rate of photosynthesis and
productivity. Total alkalinity was low in monsoon
due to dilution. As free CO2 remained absent in
this reservoirs, total alkalinity was the function of
bicarbonates only.
According to Srinivas6 the highly productive
reservoirs have the carbonate content more than
80ppm and total alkalinity more than 90ppm. They
concluded that the reservoirs with less than 35ppm
of carbonates and less than 40ppm total alkalinity
were belonging to low productive reservoirs. In
the present study the total alkaline values were
high, which indicates the productive nature of the
reservoir.
The optimal level of total alkalinity is 40-150ppm.
Alkalinity has direct effect on the production of
plankton. In water bodies carbonate minerals are
responsible for fluctuation in total alkalinity. Water
with more than 50ppm total alkalinity is considered
as conducive for fish production5, 19,22 studied
extensively the alkalinity and its impact of various
reservoirs.
Calcium, Magnesium and Total Hardness
The total hardness often employed as indication
of waste water quality depends on the
concentration of carbonate and bicarbonate salts
of calcium and magnesium or sulphate, chloride

or other anions of mineral acids. In the present
study the value of total hardness ranges between
121 to 192 mg/L. calcium was observed in the
range of 36-89 mg/L an average of 54.7 mg/L.
magnesium was recorded in the ranges of 17-34
mg/L and average of 22 mg/L.
Biologically temporary hardness plays a key role
in buffering capacity, thus neutralizing the pH due
to addition of acidic products. This has a great
effect on biodiversity of an ecosystem. The
concentration of Ca and Mg ions in water less
than 40ppm is soft and more than 40ppm is hard
water. The hardness of water with 15ppm more
is satisfactory for growth of fishes Rajaskekar et
al5 Effect of the major cat ions on the growth of
flora is of ecological significance7,8 In the present
study total hardness calcium, magnesium were
within the permissible limits WHO15, ISI.16

Chlorides
Results of present study reveals that the chloride
concentrations were found to be in the range of
61-92 mg/L an average of 75.66 mg/L. Low
chloride values were found in during post monsoon
and maximum during in pre monsoon period.
The fluctuations of chloride in the observe of point
source of pollution are usually governed by the
dilution due to inflow of water, concentration by
evapo-transpiration and inputs from surface run-
off during the early monsoon showers. The
minimum chloride values found during monsoon
months, due to dilution by the monsoon floods with
the decrease of inflow in winter, chloride
concentration increase due to increase in evapo-
transpiration. Srinivas6 and Ansar7 expressed
similarly in reservoirs of Andhra Pradesh.
Nitrates
The nitrates ranged from 0.8 to 1.6mg/L during
2008-09, 0.8 to 1.7mg/L during 2009-10, 0.9 to
1.8mg/L during 2010-11. The overall mean was
1.33 mg/L. The nitrate values were maximum
during pre monsoon and minimum during post
monsoon months. The values were within the
permissible limits WHO15 ISI.16

Nitrates and phosphates are essential nutrients
and regulate plants growth. Nitrates ranges from
0.5 to 2.1 mg/L during raining monsoon nitrate
concentration of 0.8 to 1.0 mg/L may be due to
agricultural runoff.
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Nitrate is the most highly oxidized form of nitrogen
compounds commonly present in natural waters,
because it is the product of aerobic decomposition
of organic nitrogenous matter. Significant sources
of nitrate are domestic effluents, sewage sludge’s,
industrial discharges and decayed vegetable and
animal matter.  These sources can contaminate
lakes, rivers and seas.
The nitrogen pool of limonitic environment
comprises of two components namely the organic
component consisting of organic materials
liberated by the biota or generated in the
heterotrophic bacterial activity upon proteinaceous
substrates. The second component is made up of
inorganic compounds of nitrogen such as
ammonia, nitrite and nitrate. A great deal of work
on the distribution pattern of different forms of
nitrogen and their interrelationship in fresh waters
have been made by Piska8,6,7

According to Jhingran and Sugunan 19,20 the water
with 0.2 – 0.5ppm of nitrates is of high productive
reservoirs, up to 0.2ppm nitrates is of medium
productive reservoirs and in low productive
reservoirs, the nitrates are negligible. According
to the above classification present reservoir
belongs to highly productive nature.
Phosphates (PO4)
Phosphates were observed in the ranges of 0.22
to 0.58 mg/L the phosphates were maximum
during premonsoon and minimum during
postmonsoon months. This may be due to
discharge of effluent containing nitrogen, soil
organic matter and use of manure and fertilizer 5

In aquatic ecosystem phosphorus occurs both in
inorganic and organic forms, the inorganic
phosphorus as orthophosphate plays a dynamic
role by acting as a nutrient along with nitrates.
On oxidation the orthophosphate gets precipitated
and is trapped in the sediment, while in reducing
conditions as obtained in most of the eutrophic
water bodies some sedimentary phosphorus is
recycled in soluble form.
According to Jhingran and Sugunan19, 21

phosphates with the 0.1-0.2, classified in to high
productive. The phosphates values were within
the permissible limits WHO15, ISI.16

The phosphates in small concentration are likely
because any harm to man and animals on the
contrary, it is an essential constituent of bones
and some enzyme system.

Turbidity
The turbidity values were 39cm during 2008-09,
39.66cm during 2009-10 and 40.33cm during
2010-11. The mean value was found to be
39.66cm. The turbidity values were maximum
during pre monsoon period.
Water turbidity is mainly due to suspended inorganic
substances like clay, silt, phyto- and zooplankton
and sand grains7- 9 Reservoirs with clay bottom are
likely to have high turbidity. Turbidity reduces
sunlight penetration and photosynthesis and hence
acts as a limiting factor. High turbidity reduces the
dissolved oxygen in water. In less turbidity waters,
the aquatic weed growth is more. In high turbid
waters, the sand grains accumulate in the gills of
fish and prawns, causing suffocation and excessive
secretion of mucous.
In turbid waters, more light is scattered and
absorbed rather than transmitted in straight lines.
The light penetrates only to shallow depths. The
lower layer of water, being devoided of
photosynthetic plants and also being in close
contact with the decaying organic matter, suffers
from oxygen depletion, causing the death of fish.11

Jayanthi9 found maximum turbidity during
monsoon period and reported 60TU and 55TU as
mean turbidity during 200-01 and 2001-02
respectively in Durgamcheru reservoir.

CONCLUSION
The result indicates that the water is alkaline in
nature and low productive.Water is oligotriphic in
nature. All water quality parameters are within
the permissible limits Reservoir is not polluted.
The water is useful for drinking, irrigation, fishing
and hydro electric generation activities.
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