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ABSTRACT

The present investigation is an attempt to isolate and characterize the bacterial diversity of important
water bodies of Golaghat District. The water bodies include one wetland (Rogajan beel), one hot water
spring (Gorompani hotspring), one cemented pond (Aathkhilia Namghar pond) and D. R. College pond.
Bacterial diversity in water samples of all the waterbodies was found to be very less and most isolates
were pathogenic. The water samples were slightly basic in nature but the soil of Golaghat district is highly
acidic. The water samples were found unsuitable for domestic purpose since contaminated by harmful
bacterias.
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INTRODUCTION

Water is an indispensable part of life. Water pollution and desertification creates inhabitable conditions
not only for humans but also aquatic and other terrestrial living organisms. It also influences the microbial
diversity of the water body (pond, wetland, river, lake, spring etc).

The microbial community plays a vital role in controlling water pollution by bio-degradation and the
process of detoxification. Sometimes it causes pollution by releasing toxic substances and sometimes
behaving as pathogen itself.

Microbial diversity is governed by a number of abiotic and biotic factors and other external agents such as
industrial and domestic wastes and other chemical pollutants (insecticides, pesticides, fertilizers and
minerals etc).

Site Preparation and Location- Water samples were collected from some selected water bodies of
Golaghat district. This includes the Aathkhilia Namghar pond which hosts different species of fishes and
tortoises, Rongajan beel (wetland), Perennial pond (D. R. College campus) and cemented hot water spring
pond (Gorompani) of Nambor wildlife sanctuary.

MATERIALS AND METHODS

Physico-Chemical Analysis- Water and soil samples were collected in sterile bottles and plastic bags. 3
samples of each item were collected from each selected sites. The samples were stored at -20° C for
further analysis. Different parameters of physic-chemical properties of water and soil were studied by the
method of Jackson (1973).

Culture of Bacteria and lIdentification- Bacterial cultures were obtained using various dilutions of soil
and water samples. Enumeration of total bacteria was done by the methods of James and Jay, 1978.
Phenotypic and biochemical characterizations of the isolated bacterial strains were done by following
Bergay’s manual of determinative bacteriology (Neol, 1984). Various biochemical tests were performed
such as Gram staining, IMVIiC, Starch Hydrolysis, Glucose, Catalase, Oxidase, Adonitol, Arabinose,
Lactose, Sorbitol, Mannitol, Rhamnose, Sucrose etc.

RESULTS AND DISCUSSION
The bacterial species obtained from various water bodies are mentioned in the table given in next page.
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Rongajaan wetland D. R. College pond Aathkhilia namghar pond Gorompani hotspring
Pseudomonas spp. Pseudomonas spp. Enterobacteriaceae Staphylococcus
epidermis
Corynebacterium kutsceri  Aeromonas spp. Corynebacterium xerosis  Citrobacter diversus
Micrococcus variens Corynebacterium sp. Micrococcus variens Staphylococcus
aureus
Bacillus macquarienses Bacillus spp. Micrococcus luteus
Soil Test
Rangajan Beel D.R.C Pond Aathkhilia Gorompani

namghar pond hotspring

Ph 6.8-7.5 6.9-7.2 6.5 5.10-7.80

Nitrogen 200-300kg/acre >300kg/acre 300kg/acre 411-501 kg/acre

Phosphorus 8-10kg/acre 4-Tkglacre 4-Tkg/acre Trace

Potassium 81-120kg/acre 81-120kg/acre 81-120kg/acre 293.30 kg/acre

Water test

SI. No. Rangajan DRC Pond  Aathkhilia Gorompani hotspring

beel namghar pond

1. Nitrate 0.0 0.5 0.5 0.5

2. Ammonium 0.5 1 1 0.0

3. Nitrite 0.5 1 1 0.0

Physical properties of Rangajan beel

SEASONS SAM TEPERATURE pH DISSOLVE OXYGEN
PLE ppm
Monsoon . 30 6.9 3.8
(June- August) . 30 75 7.6
1. 30 7.7 7.5
(\VA 30 7.1 7.3
V. 30 7 6.5
VI. 31.4 6.8 6.4
Post- monsoon VII. 30 7.3 7.1
(September- October)  VIII. 30 7.3 7.4
IX. 25 7.3 75
X. 25 7.2 7.8
Winter XI. 21.3 7.3 7.3
(Dec- Feb) XII. 21.3 7.4 7.2
XII. 25.8 7.1 6.8
Pre- monsoon XIV. 25.9 7.1 6.9

(March- May)
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Physical properties of DRC Pond

SEASONS SAMPLE TEPERATURE pH DISSOLVE OXYGEN
ppm
Monsoon l. 30 7.0 7.3
(June- August) Il. 30 7.1 7.4
Il. 30 7.1 7.2
V. 30 7.0 7.3
V. 30 7.1 7.3
VI. 31.4 7.0 7.1
Post- monsoon VII. 30 6.9 6.7
(September- VIIIL. 30 6.9 6.9
October) IX. 25 7.0 6.9
X. 25 6.9 7.1
Winter XI. 21.3 7.1 6.9
(Dec- Feb) XIl. 21.3 7.0 7.1
XIII. 25.8 7.1 7.3
Pre- monsoon XIV. 25.9 7.1 1.7

(March- May)

Physicochemical properties were comparatively same for the water bodies except the hot water spring
where the variation in pH, nitrogen and potassium content is significantly higher. Phosphorus in the hot
water spring is in trace amounts. Seasonal variation of dissolved oxygen content in Rongajan beel is quite
higher ranging from 3.8 to 7.8 ppm compared to D R College pond which is 6.7 to 7.7 ppm. Rongajan
beel and Gorompani hotspring are natural water bodies and are frequently flooded during rainy season. So
the physico-chemical properties and bacterial diversity may vary seasonally. Only three species of
bacteria were obtained from D R College pond (Pseudomonas spp., Aeromonas spp., Corynebacterium
sp.) whereas four species of bacteria were obtained in each of the other water bodies. Pseudomonas spp.,
Corynebacterium kutsceri, Micrococcus variens, Bacillus macquarienses were obtained from Rongajan
beel. Corynebacteriumxerosis, M. variens, Bacillus spp., Enterobacteriaceae was obtained from
Aathkhilia namghar pond. Staphylococcus epidermis, Citrobacter diversus, Staphylococcus aureus, M.
luteus were obtained from Gorompani hotspring.

Some species of the genus Pseudomonas and Bacillus are pathogens and some are excellent hydrocarbon
degrading bacterias (Marques et al., 2006, Das et al., 2007). Some species of Pseudomonas exert
beneficial effect to the rhizosphere (Duarah et al., 2011). Bacillus macquarienses is a psychrotrophic
bacterium and very less reports are available on it. But recent studies have shown that it is present in some
probiotic products (Nimrat et al., 2011). Micrococcus variens is a saprophytic or commensel organism
and are involved in biodegradation of toxic chemicals (Karuppan et al., 2009). They are also opportunistic
pathogen, particularly in host with compromised immune system. Aeromonas species are widely spread in
the environment, especially in surface water and sewage water. In humans, Aeromonas spp. are
responsible for gastroenteritis, chronic diarrhea, wound infections, respiratory tract infections, peritonitis,
urinary tract infections and septicemia (Holmberg et al., 1988). Some Aeromonas spp. are associated with
a wide variety of diseases in cold and warm blooded animals including fish, frogs, water buffaloes,
reptiles, birds and cattles (Szczuka et al., 2004). Some bacteria of the genus Corynebacterium are
pathogens and some are involved in hydrocarbon degradation (Cooper et al., 1979).

Conclusion

Bacterial diversity obtained from water samples was very less. For D R College pond, this may be
attributed to the fact that chemical wastes from the laboratories are washed off to the pond and create
toxic environment for the bacterial growth. But it is uncertain whether other aquatic animals and plants
are affected by these chemicals. But for the other water bodies, the reason for obtaining these few isolates
is not known. No thermophilic bacteria were obtained from the Gorompani hotspring. Most of the
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bacterial isolates obtained were pathogenic, such as Aeromonas spp., Corynebacterium, Micrococcus etc.
It is clear from the results that these water bodies are not suitable for domestic use or agricultural purpose
since these are contaminated by pathogenic bacterial species.
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