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Abstract

The present paper deals with the monthly interval variation of limnochemical characteristics of river Betwa
during October 2011 to August 2012. Five major sampling station (10 sites) were selected, station- I Jhirri (1
to 2 sites), station- I Nayapura (3 to 4 sites), station- IIl Mandideep (5 to 6 sites), station- [V Bhojpur (7 to 8
sites), station- V Vidisha (9 to 10 sites). Various physico-chemical parameters like temperature, pH, hardness,
Dissolved oxygen, biological oxygen demand and chemical oxygen demand were measured, and standard
methods were apply in the present work. Studies revealed high values of hardness, BOD and COD at
station II Nayapura and station III mandideep, and low values of DO and pH at the station, where station I
Jhirri, IV Bhojpur, and Vidisha low values of hardness, BOD and COD. High value of hardness, BOD and
COD indicate the river water polluted at station II Nayapura and station III Mandideep.
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Introduction

Rivers have always been the most important fresh
water resources and most developmental activities
are still dependent upon them. Rivers play a major
role in assimilating or carrying industrial and
municipal waste water, manure discharge and runoff
water from agricultural field, road ways and streets
which are responsible for river pollution (Ward and
Elliot, 1995). The Betwa is a river Northern India,
and tributary of the Yamuna originating in the
Kumra (Jhirri) village in Raisen dirtrict of Madhya
Pradesh, India. The river Betwa plays a significant
role in the human life of the villages located in
Mandideep, Nayapura and Bhojpur areas. It has
become polluted at some places of Mandideep due
to industrial activities and the confluence of
sewage, domestic wastes and industrial effluents of
many big and small enterprises with various types
of organic compounds and heavy metals deterioted
to human health and aquatic organisms. Urban
areas, farms, factories and individual households —
all contribute to the contamination of this river.
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The water quality in the stretch of the river Betwa
extending from its origin near Mandideep industrial
area up to Bhojpur remains poor because of the
regular inflow of domestic waste of the Bhopal
city through the Kaliyasot river and
industrial/domestic waters from Mandideep (Kori et.
al., 2006). Study of different physico-chemical
parameter revealed that the intensity of pollution
increased as the river was subjected to sewage and
industrial waste. In order to manage the pollution
load of river Betwa that pass nearby Mandideep
and Nayapura, it is recommended that various
methods of sewage industrial waste treatment
should be used before disposal of effluents.
Material and Methods

Study area (sampling sites)

On the basis of the survey conducted and
literature  available, five station and ten (10)
monitoring sites were selected to sample water.
The sites were selected mostly on the basis of
various activities occurring on surrounding area of
the river. Samples were taken at the following points
during alternate month:

Station I: River Betwa at Jhirri (1 to 2 sites).
Station II: River Betwa at Nayapura village (3 to 4
sites).

Station III : River Betwa at Mandideep where
industrial Nallah confluence with river water (5 to
6).
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Station IV : River Betwa at Bhojpur (7 to 8).
Station V : River Betwa at Vidisha (9 to 10).
Measurement of physico-chemical parameters: The
physico-chemical parameters such as temperature,
pH, dissolved oxygen, Biological oxygen demand and
Chemical oxygen demand etc. were measured as per
(APHA 1976).

Results and Discussion

Temperature influences the life of all biological
organisms. During the period of study temperature
was recorded ranged from 16 to 31°C. The
variation is mainly related with the temperature of
atmospheric and weather condition (Adebowale et.
al.,2008). pH expresses the intensity of acidity or
alkalinity of an aquatic environment. The pH
ranged from 5 to 9.2, the water was acidic at
station II Nayapura and station III Mandideep. The
change in pH values of station II and III. It was
observed that pH decreased. The reduction in the pH
of river Betwa could have been due to the
discharged industrial effluents. This result agrees
with the reports by previous scientist (Edema et.al.,
2006 ; Rim- Rukeh et.al., 2006). Hardness is often
used to assess the quality of water. Hard water
contains - large concentrations of alkaline earths
dissolved from the drainage of calcium deposits
(Wetzel, 1975). In the present study the observed
values ranged from 14.6 to 58.6 mg/l. The increase
in hardness can be attributed to the decrease in
water volume and increase in the rate of
evaporation at high temperature, high loading
organic substances, detergent, chlorides and other
pollutants (Rajgopal et.al.,2010) (Table No 1 ).
Dissolved oxygen very crucial for the survival of
aquatic organism, Yakub and Ugwvmba,(2009). The
DO ranged from 2 to 12.3 mg/l. minimum DO was
recorded station II and III Nayapura and
Mandideep.  Minimum dissolved oxygen due to
effluents discharge, Emongor et. al., 2005, suggested
that the industries were releasing some organic
substances that were high oxygen demanding
wastes. Biological oxygen demand (BOD) is an
important parameter which is widely wused to
determine the pollution load of waste water. The
aim of BOD test is determine the amount of bio-
chemically oxidisable carbonaceous matter (Gupta et.
al., 2003). BOD value of river water ranged 2 to
15mg/l. high value of BOD recorded at station II
and III. These were due to higher rate of
decomposition of organic matter at higher
temperature, turbidity and less water current (Sanap
et.al., 2006). Chemical oxygen demand is a test
which is used to measure pollution of domestic
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and  industrial waste. This gives valuable

information about the pollution potential of

industrial effluents and domestic sewage (Gupta et.

al.,; 2003). In the present study the value of COD

varies from 8 to 81.5mg/l. highest value of COD

indicates that most of pollution in study zone in

Betwa river in caused by industrial effluents

discharged by industrial units. Similar results were

also reported by Pande and Sharma (1998) (Table

No 1).
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Table 1: Studies of different parameters of River Betwa, Bhopal, (M.P.)

Months Sites

1 2 3 4 5 6 7 8 9 10 M

Temperature
Oct. 21 20 205 21 214 22 20 21.1 22 224 21
Dec. 19 18 194 19 173 183 192 20 20.5 17.7  18.6
Feb. 163 175 172 18 16.5 185 192 17 19 185 175
Apri. 290ske, 24838 20 & 23 24 21 23 P82 235 23
Jun. 30 302 313 295 32 31 316 302 322 312 31
Aug. 24 243 23 22 B 24 23 21 232 23 243  23.1
pH
Oct. 7.3 T 62 64 54 58 75 6.7 8.9 7 6.8
Dec. T-ANNTABR S 5.8 63 74 83 6.8 75 638
Feb. 72l 613 65 4. 517 53 82 8 7.8 7.1 \7
Apri. 81 84 62 6.1 6 55 76 6.7 7.3 82 72
Jun. 7 72 64 63 6.1 6 77 74 8.2 85 7
Aug. 88 84 56 5 5.3 55 81 7.4 6.8 72 6.7
Hardness
Oct. 16 162 40 404 524 505 202 205 22 22.6 30.8
Dec. 15 158 424 428 505 522 184 189 202 20.8 34
Feb. 142 148 382 36.8 484 486 204 20.6 245 244 29
Apri. 15.6 159 356 358 505 50.8 224 228 214 21.6 292
Jun. 18.4 18.8 36.2 365 584 58.6 244 24,6 248 249 325
Aug. 16 16.8 354 356 548 542 22 224 215 21.8 30
Dissolved oxygen

Oct. 84 82 21 22 2 1.8 7.6 8 8.2 7.5 5.6
Dec. 102 123 24 2 2.1 25 10 10.7 9.8 9.7 7
Feb. 88 99 22 2. 3 3.1 7.2 82 8 8.4 5.7
Apri. 71 72 24 23 24 2.1 78 3 3> 7.1 54
Jun. 58 6.2 1.5 13 1.6 13 62 69 6.5 6.1 43
Aug. 68 65 22 24 32 34 7.6 78 6 6.5 52
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Biological oxygen demand

Oct. 24 25 74 7.5 123 146 25 24 42 34 6

Dec. 34 22 8 8.5 102 123 47 44 28 2.5 6

Feb. 25 29 85 8 9 11.5 21 Banl 2.5 5.1
Apri. 32 44 105 102 98 104 35 48 25 2.8 6.2
Jun. 44 42 11 105 10.6 11.8 2.1 3.8 25 3.5 6.4
Aug. 35 38 94 92 121 146 25 26 44 4.2 6.6

Chemical oxygen demand

Oct. 10.1 114 423 422 705 712 125 122 11.6 11.5 295
Dec. 84 85 38,6 382 789 725 113 135 122 13.8 295
Feb. 95 98 392 40 60.6 642 106 10.5 10.8 104 265
Apri. 10.5 10.6 425 403 642 685 114 103 115 122 282
Jun. 12.5 122 433 414 825 82.2 10 104 115 124 288
Aug. 11.5 103 42.8 40.6 80.8 81.8 125 124 132 13.6 319
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