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ABSTRACT

Water - the basic and primary need of all living processes. The study of
physico-chemical and bacteriological aspects of water bodies is important
in evaluating the tropic status of water bodies. Talakaveri is the main origin
place of Kaveri River at Madikeri taluk, Kodagu district, Karnataka. About
20 physicochemical and five bacteriological parameters were studied for
three seasons namely summer (February — May), Monsoon (June —
September) and winter (October — January) during 2009 - 2011. All the
parameters were found statistically significant. From the correlation study
the carbon dioxide, nitrate and phosphorous were negatively correlated with
other parameters such as temperature, pH, conductivity, salinity, TDS, TSS,
TS, hardness, calcium, magnesium, DO, BOD, COD and TOM respectively.
The dendrogram study revealed the clusters above 90% were those of
conductivity - total organic matter, pH - sulfate, hardness — magnesium and
TDS-TS are high. The only correlated occurrence of bacteria to the
physicochemical parameters at 90% above was that of conductivity, total
organic matter, water temperature, atmospheric temperature and total plate
count. In seasonal bacteriological study, the MPN counts were recorded
maximum of 21 MPN/100ml in summer seasons. Less count of Salmonella sp
and Shigella sp were recorded in Talakaveri river water samples.
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INTRODUCTION

Good quality water is very necessary for good and healthy life. It is an essential part of
protoplasam and creates a state for metabolic activities to occur smoothly; therefore, no life
can exist without water (Dubey and Maheshwari 2006). Water plays an essential role in the
ecosystem. Due to increased human activity, water pollution is widely spreading throughout
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the world. Study on the quality of water in some streams of Cauvery River at Mandya
district, Karnataka state, India, was done by Begum and Harikrishna, 2008. Significant
spatial variation was observed in physico-chemical parameters of the study stations. If high
total coliform and fecal coliform counts are found in water is considered not fit for drinking.
(Sharma et al. 1986)

Talakaveri is the origin of Kaveri River. It is one of the famous pilgrims and tourist spots,
where many pilgrims and tourist from different countries visit to this place. It is situated
about 1, 276 meters above sea level. Bathing in holy water is one of the traditional beliefs in
India and River Kaveri is considered as the holiest river in Kodagu.

The quality of natural water is generally governed by various physico-chemical and
microbiological parameters. It is very necessary to understand the physico-chemical and
bacteriological qualities of water. Presence of coliforms, total dissolved solids, conductivity,
pH, Hardness, DO, BOD and COD are some of the significant parameters to study the water
quality. The present study was aimed to know the seasonal variations in physicochemical
and bacteriological parameters in holy water as it attracts many tourist and pilgrims across
different countries.

MATERIALS AND METHODS

1. Sampling Site and Collection of Samples:

Kodagu district located in the southwestern part of Karnataka state falls in the high
precipitation zone with picturesque topography occupying the eastern and western slopes of
the Western Ghats. The river Kaveri takes its birth at Talakaveri in the Brahmagiri hills in
Madikeri taluk coordinates 12° 23> N 75° 31 E and 12.38° N 75.52° E. The district is in
humid tropical belt of Western Ghats and situated to the South — West in Karnataka state
between 11° 56 and 12° 15 N latitude and 75° 22" and 76" 11 E longitude (Keshavamurthy
and Yoganarasimha 1990).

2. Physicochemical Analysis of Kaveri River:

About 20 physico-chemical parameters such as atmospheric temperature and water
temperature measured using mercury thermometer, pH, conductivity, salinity and total
dissolved solids were analyzes using Standard SYSTRONIC WATER ANALYZER KIT
Model No: 371, total suspended solids with filtration and weighing, total solids and
magnesium by calculation method, hardness and calcium in EDTA titrimetric method,
chloride by argentometric method, carbon dioxide and total organic matter by titrimetric
method, nitrate using spectrophotometer SYSTRONICS SPECTROPHOTOMETER Model
No. 105 method, sulfate by turbidometric method, phosphorous in stannous chloride method,
dissolved oxygen by azide modification method, biochemical oxygen demand by 5 day BOD
test and chemical oxygen demand by open reflux method were analyzed with the application
of Standard methods for the examination of water and wastewater of APHA (1998).
Physicochemical parameters such as pH, Temperature, Dissolved oxygen and Carbon
dioxide were analyzed on the spot using analysis kit such as pH strips, mercuric
thermometer, conical flask, pipettes, reagents, indicators, amber bottles and BOD bottle to
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avoid bias and remaining parameters were performed in the laboratory within 6 hours upon
storage at -4° C (APHA 1998).

3. Bacteriological Analysis of Kaveri River:

Bacteriological studies were conducted to know the microbial quality of Kaveri river water
using laboratory manual Aneja (2003).

Total plate count method was used for isolation of bacteria. The water sample of 0.1 ml and
1.0 ml were inoculated by pour plate method using standard Nutrient Agar Media. Then
plates were incubated in ACCULAB bacteriological incubator for 24 to 48 hours. After
incubation, the total number of colonies were counted and recorded with the help of colony
counter — HIMEDIA HANDHELD DIGITAL COLONY COUNTER, Model No. LL 663.

Most probable number tests were performed by using multiple tube fermentation technique.
Which includes-(a) Presumptive coliforms test, performed for water samples, which was
collected and then double strength (2) and single strength lactose broth was prepared. Broth
was sterilized along with glass wares. 5 test tubes were labeled as 10, other 5 as 1 and
another 5 as 0.1 to10 (2X) 10ml of sample was added, to 1(1X) test tubes 1ml of sample and
to 0.1(1X) tubes 0.1 ml sample was added. Then the tubes were incubated at 37°C for 48hrs.
Colour change and gas formation was observed.(b) Confirmed test: The positive results of
presumptive coliform test were taken and then sterile brilliant green lactose broth was
inoculated with all positive presumptive tubes. Then Incubated at 37°C for 48hrs and
observed for gas production. (c) Completed coliform test: The positive results of confirmed
test were taken for completed test and EMB (Eosin Methylene blue) agar media was
prepared and sterilized along with glass wares at 121°C for 20min. Media was poured to
Petri plates and allowed to solidify. Plates were inoculated with positive tubes of confirmed
test by streak plate method. Then Incubated at 37°C for 24hrs in inverted position and
observed for coliform colonies. Brilliant green lactose broth and nutrient agar slants were
inoculated with colonies on EMB agar plate and incubated at 37°C for 24hrs. Brilliant green
lactose broth tube was observed for gas production. Colonies on nutrient agar slant was gram
stained and observed for its gram reaction and cell morphology (Plate — 1).
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1. Presumptive test 2. Completed test

3. Confirmed test: Gram staining

Plate 1: MPN test of Kaveri River at Talakaveri region

Salmonella sp and Shigella sp colonies were isolated on Salmonella — Shigella (SS) Agar
media and it was prepared, sterilized along with glass wares at 121°C for 20mins using
autoclave and water sample was mixed thoroughly by shaking and then 1ml of sample was
transferred to each Petri plates. Cooled media was poured to different Petri plates and sample
was mixed by gentle swirling. Then plates were allowed to solidify and incubated at 37°C for
24 - 48hr and observed for growth of colonies (Aneja 2003).

RESULTS AND DISCUSSION

Seasonal physicochemical and bacteriological variations of Kaveri River water at Talakaveri
region from February, 2009 to January, 2010 and February, 2010 to January, 2011 was
tabulated in table 1 and 2 respectively. About 20 physicochemical parameters such as
atmospheric temperature, water temperature, pH, conductivity, salinity, total dissolved
solids, total suspended solids, total solids, hardness, calcium, magnesium, chloride, carbon
dioxide, nitrate, sulfate, phosphorous, DO, DO, COD and total organic matters and
bacteriological parameters such as total plate count (0.1 and 1.0 ml of water samples), most
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probable number test and Salmonella - Shigella agar test were recorded with greater seasonal
variation.

Temperature plays an important role in water system. Change in temperature was observed
in water due to biotic and abiotic reactions and water temperature changes were according to
change in atmospheric change as observed by Kundangar et al. (1996). The water
temperature increased in accordance with increased in atmospheric temperature. In the
present study water temperature was ranged between 9.25 to 21.05°C and 8.01 to 22.13°C
from February, 2009 to January, 2010 and from February, 2010 to January, 2011
respectively.

The fluctuations in optimum pH ranges may lead to an increase or decrease in the toxicity of
poisons in water bodies (Ali 1991). In the present study, the pH ranged from 6.1 to 6.97 and
6.23 to 6.96 from February, 2009 to January, 2010 and from February, 2010 to January, 2011
respectively. According to Medera et al. (1982), the pH of most natural water ranges from
6.5 - 8.5 while deviation from the neutral pH 7.0 as a result of the CO,/bicarbonate/carbonate
equilibrium.

Table 1: Seasonal physicochemical and bacteriological parameters of Kaveri River water at
Talakaveri region from February, 2009 to January, 2010

Seasonal Analysis from February, 2009 to January, 2010
Feb | Mar | Apr | May | Jun |Jul | Aug | Sep | Oct | Nov | Dec | Jan

AT 20'2 267 | 27.0| 274 | 165 | 164 16"5‘ 16.451 17'2 176 | 17.6 | 18.5
WT | 1660 490 | 1 lar0s | 121 925 | 95| 102] 21| 127] 137 140

5 5 5 5 5
pH 6.95| 690 | 6.81 6.97 | 6.35 | 6.10 6.2 | 625 | 655| 6.89 | 686 | 694
Cond | 399 | 432 | 443 19.1 16.1 | 204 | 26.0 | 28.1 | 29.9
4 p 3 48.2 | 263 9 16.4 9 3 6 3 6
Sal 0.02 | 001 002 0.03| 0.01| 0.01]| 0.01| 0.01| 001 0.01| 0.01| 0.02
TDS 18.1 | 20.0| 21.3 16.1 | 13.0| 12.2 170 | 199 | 199 | 226
6 3 6 2148 8 1 8 12.9 6 9 2 3
TSS 0.24 03] 032 0.34 02 0.16 | 0.13| 0.15| 0.18| 0.22 0.2 | 0.24
TS 203 | 21.6 163 | 13.1 | 124 | 13.0| 17.2| 202 | 20.1 | 22.8
184 3 8 21.82 8 7 1 5 4 1 2 7
Hard | 21.8 | 22.8 | 229 2294 173 12.1 ] 123 | 132 | 16.6 | 205 | 214 | 21.7
3 8 8 ) 5 1 8 1 8 8 6 3
Ca 311 326 | 3.31 329 | 1.83 1.5 1.51 1.6 | 2.79 | 342 | 3.12 | 3.07
Mg 4.57 | 4.79 4.8 4.8 3.8 36| 2.65| 283 | 339 | 4.18| 447 | 4.55
Clo e | M 17| 078 | 864 | 806 | 80| sg3| 'O2] M4 12
CcO2 60.1 | 58.6 | 57.1 53.08 653 | 74.1 | 724 | 725 | 703 | 672 | 67.2| 68.0
7 2 3 ' 1 7 8 9 8 3 7 3
Ntrt 10.5 | 103 106 | 11.1 | 11.1 | 109 | 10.8| 105 | 10.5| 10.5
IR e T 1 T I
Sult 1.98 | 2.11| 2.01 21| 142 | 1.16 | 1.14 | 1.18 | 1.77| 2.06 2.1 | 1.98
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Table 1: Seasonal physicochemical and bacteriological parameters of Kaveri River water at
Talakaveri region from February, 2009 to January, 2010 (Contd...)

Seasonal Analysis from February, 2009 to January, 2010

Feb | Mar | Apr | May | Jun |Jul | Aug | Sep | Oct | Nov | Dec | Jan

P 05| 046 048 | 048] 052 054] 061 | 06| 056| 053] 053] 05
DO | g 10'3 “'2 1147 | 85| 6.15| 524 | 531 | 546 | 548 | 58| 6.07

BOD | 233 | 241 25| 262|221 | 2.16| 2.03 | 2.08 20| 2.04 | 2.12 2.7

COD | 20.0 | 26.0| 31.0| 350 | 240 | 190]| 160 | 13.0| 16.0| 21.0| 26.0 | 21.0

TO 0.04 | 0.05| 0.05 0057 0.03 | 0.02| 001 0.01| 0.02| 0.03| 0.03 | 0.03
M 3 1 6| 9 6 7 4 2 7 4 1
TPC 23.0 | 32.0| 36.0 | 39.0| 23.0| 18.0| 15.0 90| 140 | 16.0| 23.0| 27.0
TPC

2 48.0 | 57.0 | 59.0 | 60.0 | 47.0| 32.0| 30.0 | 35.0| 41.0 | 52.0 | 52.0 | 43.0

MPN 80| 11.0| 140 | 21.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 00| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 00| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Note 1: AT-atmospheric temperature (°C) , WT- water temperature (°C), pH, Cond-
conductivety (us), Sal- Salinity (us), TDS- total dissolved solids (mg/l), TSS- total
suspended solids (mg/1), TS- total solids (mg/l), Hard- hardness (mg/l), Ca- calcium (mg/l),
Mg- magnesium (mg/1), Cl- chloride (mg/l), CO2- carbon dioxide (mg/1), Ntrt- nitrate (mg/1),
Sult- sulfate (mg/l), P- phosphorous (mg/l), DO- dissolved oxygen (mg/l), BOD- biological
oxygen demand (mg/l), COD- chemical oxygen demand (mg/l), TOM- total organic matter
(mg/1), TPCI- total plate count CFU/100ml (0.1ml of water sample), TPC2- total plate count
CFU/100ml (1.0ml of water sample), MPN- most probable number (MPN/100ml), SL-
Salmonella sp (per 100ml of water samples), SG- Shigella sp (per 100ml of water samples)

Note 2: Darkened Regions: In table 1 and 2 indicates the highest and lowest values.

The slight seasonal fluctuation of pH can be attributed to the combined effect of temperature,
dissolved CO,, liberation of ions and buffering capacity of water (Agarwal 1999). Variation
in pH is due to photosynthetic rate, microbial activity and environmental interference.
Maximum values during summer of April and May is may be due to increased
photosynthesis of the algae resulting into the precipitation of carbonates of calcium and
magnesium from bicarbonates causing higher alkalinity (Agarwal and Rozgar 2010).

Hardness in the present study ranged from 12.11 —22.98 mg/l and 13.17 — 23.10 mg/l from
February, 2009 to January, 2010 and from February, 2010 to January, 2011 respectively.
Hardness was below the permissible limit in all samples and might have caused increased
concentration of salts by excessive evaporation as also observed by Bhatt et al. (1999).
Magnesium was below the permissible limit in all the sampling sites of this study.
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In the present study TDS found to be increased during summer and winter seasons (Chart 1
and Chart 3). During summer and winter relative amount of solutes were high due to
decrease in the water level in the river (Bhattaraj et al. 2008). The Talakaveri water contains
less TDS (12.28 — 22.63 mg/l during February, 2009 to January, 2010 and 11.36 — 23.96
mg/l during February, 2010 to January, 2011). These values are far below the permissible
level of drinking water standards of WHO (1000 mg/l). This result is also supporting the
studies of Agarwal and Rozgar (2010).

The calcium content was found to be between 1.5 — 3.31 mg/l and 1.61 to 4.02 mg/l from
February, 2009 to January, 2010 and from February, 2010 to January, 2011 respectively and
it was lesser than the ISI, WHO and ICMR permissible limit for fresh water (Zune 1990).
The concentration of calcium was highest in summer season as it was also observed by
Agarwal and Rozgar (2010).

Chloride is one of the important indicators of pollution. Chlorides are present in sewage,
effluents and farm drainage. It is responsible for the brackish taste in water and is an
indicator of sewage pollution because of the chloride content in urine. The value of chloride
concentration in water was highest during summer season. These values are usually in the
lower range of values in different rivers of India (Sabata and Nayar 1995). In the present
study chlorine value was below the permissible limit, may be attributed to the absence of
major pollutants.

DO is very important parameter of water quality and an index of physical and biological
process occuring in water. In the present study the value for DO ranged from 5.24 — 11.47
and 5.41 — 10.96 mg/l from February, 2009 to January, 2010 and from February, 2010 to
January, 2011 respectively. The similar trends were also found by Bhattaraj et al. (2008).
When temperature increases gas solubility of water decreases and microbial activity
increases; both these changes can reduce DO in water. But in the present study the DO
values in all the months are almost closely related and not much difference in temperature
was recorded. This is because Kodagu district is the hilly region with high dense of
vegetation which creates cold environment for both terrestrial and aquatic ecosystem. The
same trend was also reported in Beeshazaari Lake by Burlakoti (2003) and in Gaindahawa
Lake by Simkhada (2003).

BOD is the amount of oxygen required by the living organisms engaged in the utilization and
ultimate destruction or stabilization of organic water (Hawkes 1993). It is very important
indicator of the pollution status of a water body. Many workers like John (1952), Robert
(1969) and Richard (1966) showed higher BOD during summer due to low level at river
discharge. The values of BOD clearly showed higher concentration during summer and
comparatively low during winter and monsoon respectively Bhattaraj et al. (2008).

COD is a measure of pollution in aquatic ecosystems. It estimates carbonaceous factor of
organic matter (Agarwal and Rozgar 2010). The range of values of COD in the present study
was 13.0 to 35.0 mg/l and 12.0 to 41.0 mg/1 from February, 2009 to January, 2010 and from
February, 2010 to January, 2011 respectively. The higher degree of pollution was recorded
during summer season. The highest COD during summer may be due to use high amount of
worship materials and throwing coins to water. TOM in the present study recorded very less
amount because it is far away from agricultural and industrial fields.
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Table 2: Seasonal physicochemical and bacteriological variations of Kaveri River water at
Talakaveri region from February, 2010 to January, 2011

Seasonal Analysis from February, 2010 to January, 2011
Feb | Mar | Apr | Ma |Jun |Jul | Aug | Sep | Oct | Nov | Dec | Jan
y

AT 19.1 224 231 | 251 | 142 | 114 | 132 | 13.7| 149 | 16.1 | 189 | 19.2
' 7 1 6 3 3 3 3 5 3 5 4
WT 17.4 | 203 | 20.7 | 22.1 | 10.1 11.6 | 12.0| 169 | 17.8
7 3 1 3 4 8.01 | 940 | 9.44 1 4 ) 7
pH 6.96 | 6.84 | 6.88 69| 671 | 623 | 630 | 628 | 6.63 | 6.83 | 6.71 6.9
Cond | 40.1 | 429 | 434 | 49.1 | 28.1 | 20.7| 189 | 17.0 | 19.7| 26.1 | 287 | 294
4 5 4 5 4 2 4 6 1 4 1 1
Sal 0.02| 0.02| 0.02| 0.03| 0.02| 0.01| 0.01| 0.01| 0.01 | 0.01| 0.02| 0.02
TDS 192 22.7| 239 238 181 | 182 | 11.3 | 11.7| 154 | 169 | 18.1 | 185
3 1 6 ) 8 3 6 4 1 6 4 6
TSS 02] 022| 038| 033 | 0.18 | 0.19| 0.15| 0.16 | 0.23 | 0.19| 0.21 0.2
TS 194 | 229 | 243 | 241 | 183 | 184 | 11.5 11.9 156 | 17.1 | 183 | 18.7
3 3 4 3 6 2 1 ) 4 5 5 6
Hard | 228 | 228 161 | 151 13.1] 144 159 18.1] 189 21.3
1 6 229 | 23.1 4 4 7 7 6 1 4 2
Ca 402 | 341 | 338 | 334 | 216 | 205 | 193 | 1.61 | 2.14 | 299 | 3.22 | 3.61
Mg 458 | 474 | 476 | 482 | 341 | 3.19| 2.74 | 3.13 | 337 | 3.68 | 3.84 | 4.32
Cl 12.1 | 128 | 124 | 124 | 103 114 11.7
6 3 3 ) 1 946 | 9.11 | 867 | 855| 9.48 6 1
CcO2 68.1 | 64.7| 59.1 | 584 | 663 | 780 | 768 | 745 | 713 | 704 | 704 | 689
3 1 3 8 1 4 4 9 8 3 1 6
Ntrt 105 104 | 10.5 105 116 | 114 108 | 10.7| 114 | 109 | 10.8 | 10.6
) 8 3 ) 3 2 3 6 3 6 5 3
Sult 211 213 2.04| 2.08| 191 | 137 | 1.33| 141 | 1.87 | 208 | 2.13 | 2.16
P 0.51 | 0.52 | 0.48 05| 055 053] 058 | 0.68 | 0.61 | 0.58 0.5 0.55
DO 796 | 843 | 821 | 899 10'2 10'2 6.46 | 596 | 541 | 596 | 6.13 | 6.28
BOD | 228 | 248 | 253 | 268 | 243 | 2.13| 2.08 | 2.11 | 2.10| 2.04 | 2.14 | 2.18
COD | 240| 31.0| 360 | 41.0| 31.0| 24.0| 120 | 18.0| 26.0 | 28.0 | 32.0| 21.0
TO 0.04 | 0.05| 0.05| 0.05| 0.03| 0.02 0.02 0.01 | 0.02| 0.03 | 0.03| 0.04
M 6 5 8 8 6 2 ) 8 3 6 8 1
'ITPC 23.0 28.0| 350 | 390 | 200| 16.0 | 12.0| 11.0| 16.0 | 15.0| 20.0 | 26.0

TPC
2 48.0 | 52.0| 57.0 | 67.0 | 51.0 | 47.0| 40.0 | 42.0| 38.0 | 33.0| 46.0 | 49.0
MPN 0.0 0.0 | 12.0| 21.0 0.0 6.0 4.0 0.0 0.0 0.0 | 14.0 4.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0] o0 [SONINION oo oo oo O o0] 00 0.0
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The Standard plate counts for all the water samples were generally high, exceeding the
standard limit. Recommended standard is Nil (FAO 1997a). The most probable number
(MPN) for the presumptive total coliform count of the water samples ranges from 8 to 21
MPN/100 ml only during summer season from February, 2009 to May, 2009 and 4 to 21
MPN/100ml during February, 2010 — January, 2011 respectively. It indicates that water was
contaminated by coliforms, because of high inflow of pilgrims and tourist from various
states and countries. Because of this in holy water may lead to the spread of dangerous
diseases. The total plate count of 9 — 39 CFU/ 100ml recorded for 0.1ml of water sample and
30 — 60 CFU/100ml for 1.0ml water samples for Talakaveri water samples during February,
2009 to January, 2010 recorded the bacterial density. The chart 1 and 2 illustrate the
variation of seasonal physicochemical and bacteriological parameters of Kaveri River at
Talakveri water from February, 2009 to January, 2010.

According to the study by Agarwal and Rozgar, (2010), the maximum number of total
coliforms was in the month of April and June. The minimum number was recorded in the
month of January. Bhattaraj et.al., (2008) showed that average total coliform (TC) and fecal
coliform (FC) counts were highest in mid-monsoon followed by pre-monsoon and lowest in
winter.

Omezuruike et al. (2008) revealed that the original source of any drinking water is rich in
aquatic microbes, some of which could be dangerous if they enter the human body. Most
common bacteria present in water bodies are Salmonella sp, E coli, Enterobacter sp,
Klebsiella, etc. These enter the water bodies due fecal contamination. This leads to the
outbreak of intestinal disorders. The Salmonella and Shigella were found only during
February, 2010 to January, 2011 which ranged between 1 to 2 colonies/100ml. The chart 3
and 4 illustrate the variation of seasonal physicochemical and bacteriological parameters of
Kaveri River at Talakaveri from February, 2010 to January, 2011. In many developing
countries, availability of water has become a critical and urgent problem and it is a matter of
great concern to families and communities depending on non-public water supply system.

The table 3 gives the detailed comparative analysis of physicochemical and bacteriological
variation at Talakaveri region of Kaveri River. Pearson’s correlation matrix of Talakveri
water samples recorded with high significance of correlation between physic-chemical and
bacteriological parameters such as atmospheric temperature, water temperature,
conductivity, TSS, carbon dioxide, phosphorous, DO, BOD, COD, TOM and total plate
counts with 100% correlation. Whereas that of pH, salinity, TDS, TS, hardness, calcium,
magnesium, chloride, nitrate, sulfate and MPN counts were recorded with about 90%
correlation. The carbon dioxide, nitrate and phosphorus are negatively correlated with other
parameters (Table 3). From the correlation study it was clear that the any changes in water
the phsico-chemical parameters are very much essential and these are also important factors
for living beings. All the correlation was significant of 0.01 levels.

The comparative study was also done by using dendrogram (average linkage between groups
which is illustrated in Figure -1). From the Figure -1 it was observed that clusters above 90%
were those of conductivity - total organic matter, pH - sulfate, hardness — magnesium and
TDS - TS are high. However clusters of microbial counts were lesser than those described
above. The only correlated occurrence of bacteria to the physicochemical parameters at 90%
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above was that of conductivity, total organic matter, water temperature, atmospheric
temperature and total plate count, while other bacterial counts and physico-chemical
parameters were not highly correlated.
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Figure 1: Dendrogram of physicochemical and bacteriological parameters of Kaveri River
water at Talakaveri region
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Chart 1: Sequence chart (Time Series) of physicochemical variations of Kaveri River water
at Talakaveri region from February, 2009 to January, 2010
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Chart 2: Sequence chart (Time Series) of bacteriological variations of Kaveri River water at
Talakaveri region from February, 2009 to January, 2010
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Chart 3: Sequence chart of (Time Series) physicochemical variations of Kaveri River water
at Talakaveri region from February, 2010 to January, 2011
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Chart 4: Sequence chart (Time series) of bacteriological variations of Kaveri River water at
Talakaveri region from February, 2010 to January, 2011
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Table 3: Pearson’s correlation matrix of physicochemical and bacteriological parameters of
Kaveri River water at Talakaveri region from February, 2009 to January, 2011

AT WT pH Coed S:l TS TSS TS Hedns Cz Mg Cl D02 Mt Sd P DO BOD COD TOM TPC2 MPN

AT 1

WT a0 1

pH =l e 1

Cond | 585 8533 /9 1

Sal T W OB TE

TS | B8 BA™ @19 £ KA 1

TSS | 530 BM B8 BB B YW 1

TS5 Fed B0 B19 E3@ BED 1000 B4 1

Hrdes | 7BE H28 HM 5 B58 AR 74 903 1

Ca Fel Bd 55 01 2R gIT B3 §E 95 1

Iy B2 BEl B4y A BEH B MM Rl %0 B9 1

Cl I R TN I I < - 1

COR |-88 -B3F -rX5 -500 -B49 -745 -B66 -TR2 -A17 -BIE -3 -TH 1

Wt |-72 -F80 -B00 -YA -AF -54 -S89 -551 -TZ -EF3 -7 -5% SE 1

Sul SBFOTEE S YN S A RS B2 8% 902 B A0 BT -S15 1

P -TIE 709 -BXN -Y94 -5ER -P900 -TIE -TER -FA4 BTSRRI -TRE M SED -5 1

0] 557 457 3G OREIT 4% 4 ST 40 4% T 8 4% 614 M8 IR 1

BOD | JOO° 7090 570 B3 B8 7% JEE M G 4 TN TE -WME 45 4T BB BN 1

COD | BO1 FOF 5% T BB 77 B3 B G 53T B 53 -G -MA 5 A 55 B

TOW | 881 915 785 S84 731 B¥ 887 889 83 74 906 390 -8 -BRY A0 [P9R| B33 T2 AE 1
TRCZ | 715 777 653 B K06 B4 B3 HF AW BST 7B 807 -F9R -BM 551 [SE9F| BEY T8 TR B 1
MR | T 7T 38 T8 BB 5110 JE 517 A0 414 SIT 5N -B4T -4 515 Bl 5000 B BR T

*= Carrelation &5 signincant at the 101 level (2-tzil

i

o

CONCLUSION

Drinking water or potable water is the term used for safe water, which is fit for human
consumption. Water is one of the main sources for microorganisms, which cause health
problems. As observed, the quality of water changes according to the seasons. From the
present study, the comparative analysis of Kaveri river water at Talakaveri region was found
be acceptable for physico-chemical parameters. According to water quality standards (WHO,
ISI, ICMR, FAO), the microbial counts in water should be nil. But in Kaveri River water
samples at Talakaveri region recorded bacterial counts, which is not acceptable and not fit
for use. The correlation study by dendrogram showed about 90% correlation occurrence
between physico-chemical and bacteriological parameters. The correlation study also
concluded that the any changes in water, the physico-chemical parameters are very much
essential and it is also necessary for all living beings for metabolic reaction. So Kaveri river
water at Talakaveri region must be protected before it reaches the extent pollution and proper
sanitation steps to be taken because as it is attracts many tourists and pilgrims from various
states and counties.

ACKNOWLEDGMENT

The authors are thankful to Mangalore University and UGC for financial support and
encouragement through awarding SC/ST fellowship and Rajiv Gandhi National Fellowship.

REFERENCES
1. Agrawal, S. C. (1999), Limnology. A.P.H. Publishing Corporation, New Delhi.

VOLUME NO.1, ISSUE NO.6 ISSN 2277-1174
13



ABHINAV

NATIONAL MONTHLY REFEREED JOURNAL OF REASEARCH IN SCIENCE & TECHNOLOGY

10.

11.

12.
13.

14.

15.

16.

17.

www.abhinavjournal.com

Agarwal, A. K., and Rozgar, G. R. (2010), “Physico-Chemical and Microbiological
Study of Tehri Dam Reservoir, Garhwal Himalaya, India”, Journal of American Science,
6.

Ali. J. (1991), “An Assessment of the Water Quality of Ogunpa River Ibadan, Nigeria”,
M.Sc. Dissertation, University of Ibadan, Ibadan, Nigeria.

Aneja, K. R. (2003), Experiments in microbiology, Plant pathology, Tissue culture and
Mushroom cultivation. 1st ed., Vishwa Prakashana, New Delhi.

APHA. (1998), Standard methods for the examination of water and wastewater. 18th
ed., Washington, USA.

Begum, A., and Harikrishna. (2008), “Study on the quality of water in some streams of
Cauvery river”, Journal of Chemistry, Vol.5, 377-384.

Bhatt, L.R., Lacoul, P., Lekhak, H.D., Jha, P.K. (1999), “Physicochemical characteristics
and phytoplanktons of Taudaha Lake, Kathmandu”, Pollution Research, Vol. 18 No. 4,
353-358.

Bhattarai, K.R., Shrestha, B. B., and Lekhak, H. D. (2008), “Water Quality of Sundarijal
Reservoir and Its Feeding Streams In Kathmandu”, Scientific World, Vol. 6 No. 6, 99-
106.

Burlakoti, C. (2003), “Physico-chemical Characteristics and Macrophytes of Lake,
Rupendehi, Nepal”, M.Sc. Dissertation, Central Department research, 19-22.

Dubey, R. C., and Maheshwari, D. K. (2006), Text book of Microbiology. 1st ed., S.
Chand and Company Itd, New Delhi.

Food and Agriculture Organization (FAO). (1997a), Chemical analysis manual for food
and water. 5th ed., FAO ROME, 1: 20-26.

Hawkes, H.A. (1993), The ecology of waste water treatment. Pergamon Press, Oxford.

ICMR [Indian Council for Medical Research]. (1975), Manual of standards of quality for
drinking water supplies. Special report.

ISI [Indian Standards Institution]. (1982), Indian standard tolerance, limits for inland
surface water subject to pollution. Second revision, IS: 2296.

John, D.P. (1952), Water pollution, its effects on the public health. Proc. Fish Ohio
Water Clinic. In. Ohio State Univ. Eng. Series Bull.147. 34-39.

Keshavamurthy, K.R., and Yoganarasimhan, S.N. (1990), Flora of Coorg. 1" ed.,
Vismat publishers, Bangalore.

Kundangar, M. R. D., Sarwar, S. G., and Hussain, J. (1996), “Zooplankton Population
and nutrient dynamics of wetlands of Wular lake Kashmir, India”. In. Environment and
Biodiversity: In context of South Asia, Jha, P.K., Ghimire, G.P.S., Karmacharya, S.B.,
Baral, S.R., and Lacoul. 1Ist ed., Ecological Society (ECOS), Kathmandu, Nepal. 128-
134

VOLUME NO.1, ISSUE NO.6 ISSN 2277-1174

14



ABHINAV
NATIONAL MONTHLY REFEREED JOURNAL OF REASEARCH IN SCIENCE & TECHNOLOGY
www.abhinavjournal.com

18. Medera, V., Allen, H. E., and Minear, R. C. (1982), Non metallic constituents;
Examination of Water Pollution Control. A Reference Handbook Physical, Chem.
Radiol. Exam. 2, 169-357.

19. Omezuruike, O. 1., Damilola, A. O., Adeola, O. T., Enobong, F.A., and Olufunke, B.S.
(2008), “Microbiological and physicochemical analysis of different water samples used
for domestic purposes in Abeokuta and Ojota, Lagos State, Nigeria”, African Journal of
Biotechnology, Vol. 7 No. 5, 617-621.

20. Richard, L. W. (1966), “Environmental hazard of water pollution”, New England
Journal of Medicine, 819-825.

21. Robert, D.H. (1969), “Water Pollution”, Bioscience, Vol. 19, 975-976.

22. Sabata, B. C., and Nayar, M.P. (1995), “River pollution in India: A case study of Ganga
River”, 33.

23. Simkhada, D. (2003), “Ecology and Management Issues of Gaindahawa of Beeshazaari
Lake, Chitwan”, M.Sc. Dissertation, Central Department of Botany, Tribhuvan
Universisty, Kathmandu, Nepal, 35-39.

24. Sharma, J.P., Gupta, V.K., and Srivastava, J.B. (1986), “Seasonal variations in primary
production and Physico - chemical properties of a eutrophic pond”, Bull. Environ. Sci.,
Vol. 3 No. 3, 3-333.

25. WHO [World Health Organization]. (1985), Guidelines for drinking water quality vol.
II1. Drinking Water Quality Control in Small Community Supplies Geneva, 121.

26. Zuane, J.D. (1990), Drinking water quality. 1st ed., Van Nostrand Reinhold, New York,
295-297.

VOLUME NO.1, ISSUE NO.6 ISSN 2277-1174
15



