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Water is one of the most important factor

for every living organism on this planet.

Water is generally used for drinking and other

domestic purposes in this area. The use of

fertilizers and pesticides, manure, lime,

specific tank refuse dump, etc. are main

sources of water pollution. (Hamilton and

Helsel, 1995) In the absence of fresh water

supply, people residing in this area are using

lake water for their domestic and drinking

consumptions.  Many exhaustive and

comprehensive studies carried out by Kataria

et al., 1997, Singh et al., 2007, and Patil and

Tijal, 2001).  The available fresh water to man

is hardly 0.3 to 0.5% of the total water

available on the earth and therefore its

judicious use in imperative. Lakes are one of

the important water resources used for

irrigation, drinking, fisheries, hydroelectric

power generation, navigational and flood

control purposes (Kumar et al., 2006). On

the other hand lakes also provide a habitat

for invertebrates, fishes and aquatic birds.

Therefore, scientific study needs to review

strategies for conservation and better

utilization of lakes.

Study area :

Pariyej lake is big in size covers an area
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of about 361 ha. It is situated at a distance of

about 25 Km. from Nadiad and comes under

Kheda district. It receives rain water from

surrounding area and fresh water from Mahi

Channel. It is located in N 220 32’ latitude and

E 720 37’ Longitude. Pariyej lake is old and

man made reservoir. The water is used  for

drinking and fisheries. The study was carried

out for one year period during January 2008

to December 2008.

MATERIALS AND METHODS

The physico – chemical parameters of

water were analysed twice in a month for one

year in upper and lower layer and calculated

average for season and year. Water samples

were collected in the morning between 8 – 9

am in glass stoppered bottle. Temperature and

pH were recorded at the time of sample

collection using portable kit. Water for

determination of dissolved oxygen water was

fixed in the field and brought to the laboratory

in an ice box for further processing – DO,

BOD, COD, carbanotes, Bicarbonates, Ca -

Hardness, Mg – Hardness, Chloride, Sulphate,

Phosphate, Nitrate, and  TDS were determined

in the laboratory employing methods described

by APHA et al. (1992), Trivedi and Goal and

SUMMARY

Physico – chemical parameters of Pariyej lake were studied and analysed, during January 2008 to

December 2008. The water parameters such as temperature, pH, DO,BOD, COD, Total alkalinity, Ca –

Hardness, Mg – Hardness, Chloride, Sulphate, Phosphate, Nitrate and  TDS of water. Our present

investigation shows that all the above mention parameters are within the permissible limit of WHO

standards.  So, its good indicator for drinking, fisheries and growth for the phytoplankton and zooplankton.
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also from methodology by Kodarkar et al. (2005).

RESULTS AND DISCUSSION

The findings of the present study as well as relevant

discussion have been presented under following sub heads:

Physico – chemical parameters:

Water temperature :

In the present investigation the water temperature

ranges from 24.80C to 32.50C of upper layer and 28.40C

to 34.40C of lower layer during Jan. 2008 to Dec. 2008.

The overall mean of water temperature was 28.50C in

upper layer and 28.40C in lower layer. Seasonal analysis

showed that it was highest in per monsoon and relatively

lower in monsoon and post monsoon. Salve and Hiware

(2006) observed that during summer, water temperature

was high due to low water level and clear atmosphere

which is quite similar with results obtained in the present

investigation.

pH :

The pH values ranged from 7.5 to 8.5 of upper layer

and 7.7 to 8.6 of lower layer during Jan. 2008 to Dec.

2008. The overall mean of pH was 7.6 in upper layer and

7.8 in lower layer. The pH values varied from 7.2 to 8.7

are suitable for aquatic organisms, Subbamma and Rama

(1992). The maximum pH was recorded in pre monsoon

and minimum in monsoon with slightly increased in post

monsoon. Similar results were also reported by Rajshekhar

et al. (2007) from a minor reservoir Nadergul. The low

pH valve observed during the monsoon was due to heavy

fresh water in flow into the water body. The tolerance

pH limit is 6.5 – 8.5 (Bhoi et al. 2004).

Dissolved oxygen (DO) :

The dissolved oxygen values were ranged from 5.09

to 7.41 in upper layer and 5.07 to 6.9 in lower layer during

Jan. 2008 to Dec. 2008. The overall mean was 6.8 in

upper layer and 6.9 in lower layer. The DO values were

maximum during post monsoon and minimum during pre

monsoon months. The maximum DO in post monsoon

may be due to low atmospheric temperature and minimum

DO was recorded in pre monsoon months may be due to

high metabolic rate of organism. Similar results were also

reported by Hazalwood and Parker (1961) and Munawar

(1970). The minimum tolerance range is 4.0 mg/L. ( Bhoi

et al., 2005).

BOD :

The BOD values ranged from 5.6 to 7.2 mg/L in

upper layer and 5.1 to 7.3 mg/L in lower level during Jan.

2008 to Dec. 2008. The overall mean was 6.4 mg/L in

upper layer and 6.3 mg/L in lower layer. Higher values of

BOD during summer could be result of reduced rate of

water flow, degradation of organic waste and accumulation

of waste due to anthropogenic activity, while low BOD

values during monsoon could be attribute to dilution of

river water as suggested by Upadhyay and Rana (1991).

COD :

The COD values ranged from 4.3 to 6.8 mg/L in

upper layer and 4.5 to 6.9 mg/L in lower level during Jan.

2008 to Dec. 2008. The overall mean was 5.4 mg/L in

upper layer and 5.6 mg/L in lower layer. In present study,

maximum COD was recorded in summer  season due to

high temperature and increased rate of evaporation of

water. High COD values indicate the presence of

chemically oxidizable carbonaceous matter as well as

inorganic matter such as sulphides, nitrates and reduced

metal ions. (Chandra et al., 2000). The low COD values

during monsoon could be attribute to dilution of lake water.

Carbonate and bicarbonate :

The carbonates and bicarbonates ranged from 100

to 192 mg/l in upper layer and 172 to 198 mg/L in lower

layer during Jan. 2008 to Dec. 2008. The overall mean

was 146.6 in upper layer and 157.5 in lower layer. The

low alkalinity was recorded in rainy season, this is because

the inflow of more rain water in to the lake. The alkalinity

is also directly proportional to the productivity of the lake.

The high alkalinity in winter and summer months, may

lead to higher productivity in these months. The same

results were also reported by Mishra et al. (1989). Jain

et al. (1996).

Hardness – Ca :

The calcium values is 29 to 75 mg/l in upper layer

Fig. 1:  Location of the study area
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and 32 to 77 mg/l in lower layer during Jan. 2008 to Dec.

2008. The overall mean was 47 mg/l in upper layer and

50 mg/l in lower layer. In  the present investigation Ca

was within the permissible limits of WHO (1984) and ISI

(1983). The calcium hardness values were maximum

during pre monsoon and minimum during post monsoon

months. The recorded increase in Ca concentration during

pre monsoon may be the effect of bacterial

decomposition. Jayabhaye and Madlapure (2005) reported

high values of calcium in Parola dam, Dist. Hingoli,

Maharashtra. The tolerance range for Ca – Hardness is

75–200 mg/l (Mekee et al., 1975 and Dhambare et al.,

1998).

Hardness – Mg:

The Magnesium values ranged 21 to 41 mg/L in upper

layer and 23 to 43 mg/l in lower layer during Jan. 2008 to

Dec. 2008. The overall mean was 29 mg/l in upper layer

and 31 mg/l in lower layer is within the limits of WHO

(1984) and ISI (1983). The Magnesium hardness values

were maximum during pre monsoon and minimum during

post monsoon months. The recorded increase in Mg

concentration during pre monsoon may be the effect of

bacterial decomposition. Jayabhaye and Madlapure (2005)

reported high values of calcium in Parola dam, Dist.

Hingoli, Maharashtra. The tolerance range for Mg –

Hardness is 50–100 mg/l (Dhembare et al., 1995).

Chloride :

The chloride content ranged between 34 to 40 mg/l

in upper layer and 36 to 40.9 mg/l in lower layer during

Jan. 2008 to Dec. 2008. The overall mean was 37 mg/l in

upper layer and 38.1 mg/l in lower layer. The higher values

of chloride were recorded in pre monsoon and lower in

post monsoon. Similar results were also reported by

Rajshekhar et al. (2007) from Nadergul reservoir. The high

values may be attributed to low water levels during summer,

Gonzalves and Joshi (1946) are also of the same opinion.

The tolerance range for chloride is 200–600 mg/l.

Sulphate :

The sulphate ranged from 12 to 16 mg/l in upper

Table 1: Following physico-chemical parameters are analysed during pre mansoon, mansoon and post monsoon in our project 

work 

W. Temperature pH DO BOD Phy. ch.  

Season Upper Lower Upper Lower Upper Lower Upper Lower 

Pre monsoon 32.5 0C 34.4 0C 8.5 8.6 5.09 5.07 5.6 5.1 

Monsoon 28.4 0C 27.3 0C 7.1 7.3 8.1 8.2 7.2 7.3 

Post monsoon 24.8 0C 23.4 0C 7.5 7.7 7.41 7.4 6.8 6.9 

Mean 28.5 0C 28.4 0C 7.6 7.8 6.8 6.9 6.4 6.3 

 
COD Carbonate and bicarbonate  (Total alkalanity) Hardness – Ca Phy. ch. 

Season Upper Lower Upper Lower Upper Lower 

Pre monsoon 6.8 6.9 192 198 75 77 

Monsoon 4.3 4.5 100 112 38 41 

Post monsoon 5.2 5.4 148 162 29 32 

Mean 5.4 5.6 146.6 157.5 47 50 

 

Hardness – Mg Chloride Sulphate Phosphate Phy. ch 

Season Upper Lower Upper Lower Upper Lower Upper Lower 

Pre monsoon 41 43 34 36 16 16.9 12 13 

Monsoon 25 27 37 37.5 12 13.01 16 17.01 

Post monsoon 21 23 40 40.9 14 14.8 14 14.7 

Mean 29 31 37 38.1 14 14.9 14 14.9 

 
Nitrate TDS Phy. ch. 

Season Upper Lower Upper Lower 

Pre monsoon 4.4 4.6 346 351 

Monsoon 3.2 3.7 240 247 

Post monsoon 2.8 3.1 260 264 

Mean 3.4 3.8 282 287 
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layer and 13.01 to 16.9 mg/l in lower level during Jan.

2008 to Dec. 2008. The overall mean was 14 mg/l in

upper layer and 14.9 mg/l in lower layer. Sulphate are

naturally occurring anion present in all kinds of natural

water bodies (APHA, 1992) and primarily related to the

types of minerals founding watershed and acid rain and

are carried into the lakes by rainfall (Yalcin Tepe et al.,

2005). The values of the sulphate in all water samples

were within the permissible limit. Similar report was

recorded by the studies of Mazher Sultana and Dawood

Sharief (2004). The minimum tolerance range is < 200

mg/l.

Phosphates (Po
4
) :

Phosphate concentration ranged between 12 to 16

mg/l in upper layer and 14.7 to 13 mg/l in lower layer

during Jan. 2008 to Dec. 2008. The overall mean was 14

mg/l in upper layer and 14.9 mg/l in lower layer. The

phosphate hardness values were maximum during pre

monsoon and minimum during post monsoon months.

Similar results were also reported by Lendhe and Yeragi

(2004) from Phirange Kharbav lake, Maharashtra. During

monsoon and pre monsoon period high values of phosphate

were recorded, this was contributed by the surface run

off, draining the agricultural fields and mixing with the

influent water of the lake. The higher values of phosphate

are mainly due to use of fertilizers and pesticides by the

people residing in this area. If phosphate is consumed in

excess, phosphine gas is produced in gastro-intestinal tract

on reaction with gastric juice. (Andhra Pradesh State

Forensic Science Laboratories, 1998).

Nitrates :

The nitrate ranged from 2.8 to 4.4 mg/l  in upper

layer and 3.1 to 4.6 mg/l in lower level during Jan. 2008

to Dec. 2008. Whereas the overall mean was 3.4 mg/l in

upper layer and 3.8 mg/l in lower layer. According to

Jhingram and Sugunan (1990) the water with the 0.2 to

0.5 ppm of nitrates is of high productive reservoirs, upto

0.2 ppm nitrates is medium productive reservoirs and in

low productive reservoirs, the nitrates are negligible.

According to the above classification present reservoir

belongs to high productive nature. Pawar and Mane

(2006) reported the low nitrate levels in Sadatpur lake,

Maharashtra. The tolerance range for nitrate is 20–25

mg/l. Nitrate nitrogen is one of the major constituents of

organism along with carbon and hydrogen as amino acids,

proteins and organic compounds in the lake water. (Miller

et al., 1981). If the nitrate reduces to nitrite, then it causes

methaemoglobinaemia in in infants. (NEERI, 1972 and

White,1975).

Total dissolved solids (TDS) :

Total dissolved solids in the lake ranged from 260 to

346 mg/l in upper layer and 264 to 351 mg/l in lower layer

during Jan. 2008 to Dec. 2008. The overall mean was

282 mg/l in upper layer and 287 mg/l in lower layer. The

TDS values were high in pre monsoon followed by

monsoon and post monsoon months. According to

Jhingram and Sugunan (1991), the total dissolved solids

up to 200 were in medium productive reservoir and more

than 200 were in highly productive reservoirs. According

to the above classification, present lake belongs to high

productive nature. Sakhare and Joshi (2001) reported high

values of total dissolved solids in Yeldari reservoir,

Maharashtra. According to WHO and Indian standards,

TDS values should be less than 500 mg/L Nawalakhe et

al.,1995 and Jayaseeli et al., 2006 observed the TDS in

ground water in shivpuri distrtict was in range of 48-840

mg/l and 236-1200 mg/l, respectively.
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