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ABSTRACT 
Water is a most valuable source for the survival of 
mankind. River Ajnal situated at Harda district (M.P.) 
it become a nalla during recent decades. The 
manmade activities such as discharge of waste 
materials in flowing water, religious used waste 
material is a main part of it. These activities affect the 
physico-chemical and bacteriological properties of 
river water and create the pollution of water and 
water-borne disease like Cholera, dysentery etc. 
collecting the sample from three different sites of 
river during monsoon season and analysed the 
physico-chemical parameter in Chemistry lab and 
identifying the isolated bacterial colonie
cultivated in nutrient media. TDS, Hardness, and DO 
was  found in impermissible limit during research 
work and Colifoms, Faecal colifoms and 
Pseudomonas spp. were observed in water sample 
which causes the water borne illness. A brief attempt 
has been made to study the extent of change in quality 
of water in comparison to water quality standards of 
world health organisation (WHO). 
 
Keyword: Survival, Ajnal river, physico
Cholera, Coliforms. 
 
INTRODUCTION 
Water the most important resource of nature is 
increasingly becoming a scare resource. Rivers are 
playing an important role as major water resource. 
Unfortunately, rivers are being polluted by 
indiscriminate disposal of sewage, religious used 
waste, statue immersion in river water, local 
community waste material, which affects the its 
physico-chemical properties and microbiological 
pollution of the  water body (Koshy and Nayer 1999). 
On the emergence of floods during the monsoon 
season drain into river water which includes in 
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On the emergence of floods during the monsoon 
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municipal wastes and industrial waste it increases the 
bacteria population and change in physico
parameters also. In the recent past, expanding human 
population, industrialisation, intensive agricultural 
practices and discharge of massive amount of waste 
water into the river have resulted in deterioration in 
water quality. 
 
The water quality is fully depends on physico
chemical and bacteriological parameters. physico
chemical parameters such as pH, temperature, light, 
dissolved solids, turbidity and biological agents like 
faecal Coliforms etc. are very important for determine 
the quality of river water. 
 
Water is the source of diseses transmission. 
matter in water contains human enteric bacteria and 
therefore Faecal contamination is one of the most 
important criteria for water quality assessment (Scott 
et al.2003). Coliforms are the major microbial 
indicator of water quality monitoring. Therefore, 
bacteriological assessment, particularly for total 
Coliforms or Faecal colifroms
to ascertain the quality and portability of water. The 
determination of total Coliforms and total 
coliforms count is the widely used bacteriological 
methods for assessment of the quality of the drinking 
water. The presence of such bacteria can be taken as 
an inductor of Faecal contamination is present, how 
serious it is and what steps can be taken to eliminate 
is important. 
 
The World Health Organisation (WHO, 1996) 
provides guidelines for drinking water for qual
recommended that no Faecal
found in drinking water. Presence of faecal 
as E. coli serves as an indicator for the possible 
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presence of other disease causing pathogens. 
colifrorms are selected members of the colif
of bacteria which are able to ferment lactose at 37 ºC 
and fairly specific for the faeces of warm blooded 
animals. The bacteriological examination of water has 
a special significance in pollution studies, as it is a 
direct measurement of deleterious effect of pollution 
on human health. The present study focuses on the 
culturable bacterial diversity of the Ajnal River 
system for its pollution status. 
 
Materials and Methods  
Study area  
Town Harda is a district place of M.P. situated at the 
south west region of the Madhya Pradesh its 
geological coordinate are 22.198º N,77.1025º E town 
manned in the bank of Ajnal River. The physico
chemical and Bacteriological study of three water 
sample were collected from different sites of river 
Ajnal during monsoon season from July 2018 to 
September 2018.  
 
Physico-chemical analysis 
The River water sample was collected in a clean 
plastic bottle of 2 litter capacity for physico
and bacteriological study of water. Physico
parameters such as water temperature pH, electrical 
conductivity (EC), total dissolved solids (TDS), total 
hardness (TH), chloride (Cl), and dissolve oxygen 
(DO). All the physico-chemical parameters were 
analysed following the standard protocol of APHA 
(1998) [4].        

Table A: Showing Physico
S.No. Parameters

1 Temperature (ºC)
2 pH 
3 Conductivity (µs/cm)
4 TDS (mg/lit)
5 Total hardness
6 Chloride (mg/lit)
7 Dissolve Oxygen (mg/lit)

Table A: Showing Bacteriological 
S. No. Parameters

1 TC (×103) 
2 TFC (MPN/ 100 ml)
3 Pseudomonas spp. 

 
Water Temperature: Temperature is one of the most 
important parameter of water because it affects the 
biotic as well as abiotic components of the ecosystem. 
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hardness (TH), chloride (Cl), and dissolve oxygen 

chemical parameters were 
analysed following the standard protocol of APHA 

Bacteriological analysis  
Bacteriological analysis is designed to indicate the 
degree of pollution of water with sewage water, 
domestic waste water, and socio
contamination. The bacterial population in different 
samples were estimated by the pour plating method on 
different media using 1ml of suitable dilutions. All 
media plates were incubated at 37 ºC for 24 
hours and final counts of colonies were noted. The 
water quality was determined by the standard Most 
Probable Number (MPN) meth
were inoculated with 10, 01 and 0.1 ml aliquots of 
water sample (APHA 1998) the tubes incubated at 37 
ºC for 24 hour. Positive tubes producing acid and gas 
were used in estimating the presumptive MPN /100 
ml. Confirmed test was carried out by transferring a 
loopful  of broth from a positive tube in to Brilliant 
green lactose bile (BGLB) broth, followed by 
incubation at 37 º C for 24- 48 hours. The tubes were 
observed for gas formation. Completed test was 
performed by plating a loopful
positive (BGLB) tube on to an Eosin Methyline Blue 
(EMB) agar plate the plate were incubated at 37 º C 
for 24- 48 hours and observed for dark red colony 
with metallic green sheen. Final 
coli counts as MPN/100 ml was c
the completed test. 
 
Results and Discussion: 
The result are described in table A and table B

 
Table A: Showing Physico-chemical parameters of river Ajnal (Harda).

Parameters WHO Standard, 1984 Site I Site II
Temperature (ºC) - 24.6 23.8

7.0-8.5 7.2 7.4 
Conductivity (µs/cm) 0.3 238 265

TDS (mg/lit) 500 316 488
Total hardness 100 212 198

Chloride (mg/lit) 200 28.4 26.47
Dissolve Oxygen (mg/lit) 5 4.17 4.96

 
Table A: Showing Bacteriological parameters of river Ajnal (Harda).

Parameters WHO Standard 1984 Site I Site II
 Nil 48 42 

TFC (MPN/ 100 ml) Nil 1400 1600
Pseudomonas spp. (×103) Nil 17 14 

Temperature is one of the most 
important parameter of water because it affects the 
biotic as well as abiotic components of the ecosystem. 

During Monsoon season water temperature varied 
from 23.8 to 27.5 ºC. The river water temperature 
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from 23.8 to 27.5 ºC. The river water temperature 
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usually depends on the season, geographic location, 
sampling time [5], [6]. 
                       
pH: Potential of hydrogen ions is a measure of the 
concentration of hydrogen ions of water. This 
measurement indicates the acidity or alkalinity of the 
water. pH is one of the important factors that serve as 
an indicator of pollution of water body. Highest pH 
value of the sample was recorded as 7.6 at Bada pull 
near bypass (site III) and that of minimum  7.2 at 
Chakrighat (site I).The difference in the pH value  of 
the sample might be due to fact that the accumulation 
of domestic sewage.  
 
Electrical conductivity: Electrical conductivity (EC) 
ranged from 238-332 micros/cm at different sampling 
sites of river Ajnal .Usually higher EC value 332 at 
Bada pull (site III) indicate the presence of higher 
continent of dissolved salts in river water  [7], [8], [9].
 
Total dissolve solids: The term TDS describes all 
solids (usually mineral salts) that are dissolved in 
water. TDS of the water sample varied from 316
Variation of dissolved solids in water could affect 
conductivity measurement. There is a relationship
between conductivity and total dissolved in water. As 
more dissolved solids are added, water conductivity 
increases [10]. 
 
Total hardness: Calcium ions are important 
components of plant tissues and participate in various 
cellular functions. During monsoon season calcium 
varied from 198-256 mg/l. The lowest calcium 
hardness 198 was observed at site II while maximum 
256 mg/lit at site III. 
 
Chloride: Chloride concentration is one of the most 
important indicators of water pollution [11]. It is one 
of the major anions found in water and are generally 
combined with calcium, magnesium or sodium. 
During the study period chloride value ranged from 
24.57-28.40 mg/l. Maximum value of chloride at site 
I.   
 
DO (Dissolve Oxygen): The dissolved oxygen 
concentration of river Ajnal varied from maximum 
5.45 mg/l at site III and minimum of 4.17 mg/l at site 
I The change in dissolved oxygen content was mainly 
due to the solubility of dissolved oxygen increase with 
decreased in water temperature. The change in the 
content was mainly due to the utilization of these 
molecule by the aerobic bacteria present in the sample 
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256 mg/l. The lowest calcium 
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important indicators of water pollution [11]. It is one 

r anions found in water and are generally 
combined with calcium, magnesium or sodium. 
During the study period chloride value ranged from 

28.40 mg/l. Maximum value of chloride at site 

The dissolved oxygen 
iver Ajnal varied from maximum 

5.45 mg/l at site III and minimum of 4.17 mg/l at site 
I The change in dissolved oxygen content was mainly 
due to the solubility of dissolved oxygen increase with 
decreased in water temperature. The change in the 

mainly due to the utilization of these 
molecule by the aerobic bacteria present in the sample 

and release free CO2 as a result of decomposition. 
This was accordance to the findings of Moss [12], 
[13]. 
 
Bacteriological analysis: 
Population of aquatic microb
inflected by many environmental parameters. High 
level of pollution indicator bacteria in river water is 
also a common problem in urban and rural areas that 
often leads to out breaks of serious water born disease 
like Cholera, Dysentery etc. the bacteriological 
analysis revealed that the entire sample collected from 
three different sites of river Ajnal was contaminated 
with Coliform, Fecal coliform and Pseudomonas spp. 
and other and other pathogenic bacteria. 
 
Microbial analysis is presented in table B. All three 
samples were found to have total 
coliform and other pathogenic bacteria. The total 
Coliform and Facel coliform
monsoon season. In the Ajnal river total 
coliform was in the range of 37
was in the range of 958 to 1600 (MPN)/100 ml. 
 
The maximum range of TFC 1600 MPN/100 ml was 
reported at site II and minimum range of TFC 958 
was reported at site III  
 
Conclusions               
The present study reveals that the
Ajnal river is deteriorated it was due to directly 
mixing of the domestic sewage, socio
activities and other effluents in Ajnal river. Overall 
physico-chemical and bacteriological analysis Ajnal 
river water revealed that the rive
by sewage, faecal contaminations and domestic waste 
and the water of the Ajnal river is not suitable for 
drinking and recreational purposes. To improve the 
quality of water, sewage treatment plant is essential. 
Therefore the discharged of effluents before treatment 
and other waste into Ajnal River should be controlled 
and enforced. 
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