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ABSTRACT 
This paper embodies the result of bacteriological investigations carried out along the Champavathi 
estuary Vizianagaram east coast of India during march 2010.The aerobic heterotrophic bacterial 
population of surface waters(0m) ranged from 3×10

4
ml to 2×10

4 
cfu/ml. Bacteria belongs to genera 

of Pseudomonas, Cytophaga, Vibrio, Alcaligens and Micrococcus.  
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INTRODUCTION 
 
  The heterotrophic micro organisms play a very 
important role in the process of mineralization on the 
sea and also in other environments by virtue of their 
Zymogenous activity (Wood 1967).  Considerable 
amount of information on the heterotrophic bacteria 
from the coastal regions and estuaries is studied by 
Kannan and Vasantha (1986), Vasantha and Kannan 
(1987), Alavandi (1989). This paper is a preliminary 
report of the qualitative and quantitative aspects of 
heterotrophic bacteria on the surface waters of the 
surface water in the Champavathi estuary. The existing 
bacterial communities are likely to play very active role 
in the rapid insitu degradative process. 
 

MATERIALS AND METHODS 
The Champavathi River is located in 

Vizianagaram district of Andhrapradesh bounded by 18 
⁰o

l
-18⁰28

ll
30

ll
lat and 83⁰2

l
30

ll
-83

0
36

l
15

ll
 E long (Fig.1). 

Altogether five stations were studied, four of them are 
situated in the brackish waters, where as one of them is 
almost in fresh water condition. Water samples were 
collected from depth of 0m in a clean sterile glass 
bottles for microbiological analysis. The water samples 
were inoculated in duplicate immediately on Zobell’s 
marine agar 2216 (Himedia) by serial dilutions and 
spread plate method. After incubation for 24 hours at 
28

o
c, the colonies were counted and recorded as total 

viable count (TVC). Morphologically distinct colonies 
were isolated and identified up to generic level 
according to Buchanan and Gibsons (1974).

 

 
 

Fig 1: Map showing Champavathi Estuary 
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The isolates were tested for their extracellular enzyme 

activity i.e. of protease, amylase and lipase by 

conventional method in order to understand their 

potential to break down the macromolecules. The 

proteolytic activity of the isolates was tested by 

inoculating the bacteria on Zobell’s marine agar 

incorporated with 4 percent nutrient gelatin. After 

incubation for 48 hours, the plates were flooded with 

Hgcl2 solution. Positive activity was indicated by clear 

zone around the colonies. Amylolytic activity was tested 

by inoculating the bacteria on Zobell marine agar 

incorporated with 2percent soluble starch. The plates 

were flooded with lugol’s iodone solution after 

incubation and the activity was indicated by a clear zone 

around the colonies. Similarity bacteria were incubated 

into Zobell marine agar supplemented with one percent 

twin 80 and the information of the turbid zone around 

the colonies indicated lipolytic activity (Fig 2). 

 

                      
  
Fig 2: Bacterial growth on lipolytic media                     Fig. 3: Bacterial growth on glycolytic media 
 

RESULT AND DISCUSSION 
The culturable aerobic heterotrophic bacterial 

population in the surface waters of Champavathi 
estuary ranged from 3×10

4
 to 2 x 10

4
 cfu/ml and 

averaged to184 x 10
4
 cfu/ml.  Stevenson et al. (1973) 

recorded maximum density 222 x 10
2
 in the estuarine 

waters in South Carolina, U.S.A. Kannan and Vasantha 
(1986) and Vasantha and Kannan (1987) reported 109 
x10

3
 and 10.0 x 10

4
 cfu/ml of heterotrophic bacteria in 

the marine zones of Velar estuary and Killai’s 
backwaters of Porto-Novo respectively. Alavandi (1989) 
records 7.5 x 10

5 no
/ml of heterotrophic bacteria from 

coastal waters of Cochin. High counts of bacteria could 
be due to the availability of high organic content 
originating from phytoplankton (Gundersen 1976). or 
dead and decaying fauna in the form of detritus or from 
allocthonous materials. This is substantiated by the 
highly active nature of the isolates of bacteria in 
decomposition of macromolecules i.e. protein, starch 
and lipid (Table 1). High zymogenous activity indicates 
the potential of these bacteria in breaking down organic 
matter in the oligotrophic marine environment.In the 
present studies the glycolytic, proteolytic and lipolytic 
bacteria are relatively in similar densities. 

 
 Table 1: Zymogenous nature of the genera of bacteria isolated from Champavathi Estuary 
 

GENERA No of isolates tested Lipase Amylase Protease 

Vibrio 3 ++- ++- +++ 

Pseudomonas 3 ++- ++- +-+ 

Cytophaga 1 + - - 

Alcaligens 3 ++- -++ --+ 

Micrococcus 4 +++- +++- ++++ 
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Genus Micrococcus appears to occur in large numbers 
compared to other genera. Pseudomonas is reported to 
be predominant genera. Occurring in the marine 
environment among the culturable bacteria (Zobell 
1946) Vibrio and Alcaligens occurred in all the three 

locations where as Cytophaga occurred less frequently. 
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