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ABSTRACT

Heterotrophic bacteria density distribution in the surface waters of Champavathi estuary, Vizianagaram
on east coast of lndia was studied from July 2006 to July 2009 at monthly intervals. Water quality
parameters like Temperature, pH, Salinity and Dissolved oxygen were also measured. Total bacteria
registered a maximum density of 9!8.22 x10t cfulml. The lipolytic bacteria, density (370.08 x10t cfulml)
was relatively higher than the proteolytic (348.33 x 10t cfulml) or the glycolytic (265.63 x 10t cfulml)
bacterial densities. The densities of total Heterotrophic bacteria exhibited all positive correlations with
the four physical parameters investigated, while the lipolytic bacteria densities showed all negative
correlations. The paper discusses the impact of physical parameters on the density distribution of bacteria
in the surface waters of Champavathi estuary.

Key note: Total heterotrophic bacteria, Proteolytic bacteria, Lipolytic bacteria, Glycolytic bacteria.

INTRODUCTION

The importance of heterotrophs in fisheries
environmental research has received only very little
attention in the marine environment. The present study
is on the numerical abundance of heterotrophic bacteria
in the estuarine environment of vizianagaram in order
to assess their ecological importance in aquatic
environments. According to the studies of paramasivam
and kannan from south east coast of lndia in coastal
waters, factors related to water quality such as
temperature, salinity, pH, dissolved oxygen, total organic
carbon and nutrients are particularly important for
determining the biota and ecosystem functions An
attempt was made to correlate the variations in density
with some physicalfactors such as temperature, Salinity,
Dissolved oxygen and pH

MATERIAIS AND METHODS

The Champavathi river is located in
vizianagaram district ofAndhra Pradesh bounded by\Lat
18.01p N and Long 83.56p E (Fi'g 1). Altogether hve
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 0m
depth in a clean sterile glass bottles for microbial
analysis. The samples were diluted ten fold and were
inoculated on Zobell's marine agar {2276 Himedia) by
serial dilution and spread plate method. The general
bacteriological media (M012, Himedia) were enriched
with 0.2% dextrose for glycolytic bacteria, 0.4% gelatin
for proteolytic bacteria and 0.2% of tween80 for lipolytic
bacteria. After incubation for 24hrs at 28'C the colonies
were counted using colony counter and were expressed
in ....x10acfu/ml. The physical parameters of water like
temperature, was measured using a hand held (0.1"

sensitivity) thermometer, salinity was measured by
Knudsen's method. Wrinkler's method was used to
estimate Dissolved oxygen (Strickland and Parsons 1972).
PH was measured with digital pH meter. The density data
was statistically analyzed for mean values and standard
deviations. Pearson correlations for physical parameters
and density were calculated. The obtained correlations
(Table 3) were tested for their significance using't' test
(Ostle 1954)

http://www. bioscienced iscovery. com 217 ISSN: 2231 -024X (Online)



Sridevi and Kondalarao

Table-l Mean values and Standard Deviations of Temperature (0' C), Salinity (ppt), Dissolved oxygen
(mg/l), and pH of Champavathi estuary during study period 2006-2009.

Temperature
Period Mean SD

Salinity
Mean SD

Dissolved Oxygen pH
Mean SD Mean SD

2006-

July
Aug

Sept

Oct
Nov
Dec

2007-
Jan

Feb

March
April
May
June
July
Aug

Sept
Oct

Nov
Dec

2008-
Jan

Feb

March
April
May
June
July

Aug

Sept

Oct
Nov

Dec

2009-

Jan

Feb

March
April
May
June
July

26.7

27.3
29.2

3L.0
28.L
26.4
25.2

26.6
33.6

3s.5
34.6

26.2
28.2
27.3

28.2
27.1

NS

26.3

25.2

22.9

26.7
34.6
33.1

26.3
26.3

26.2
28.1

28.2
27.2

26.0
24.L

22.O

33.0
34.2
3s.0
26.0
26.s

0.1356

0.1264
0,1166
0.1166
0.04
0.3033
0.1854

0.0489
0.7467
7.7792
2.013s
0.6997
0.28
0.3633
0.2870
0.5549
NS

0.3577
0.8270

0.9165
o.4
o.7578
0. L019
0.3587
0.16
0.3762
0.0894
0.2870
0.3773
0.0748
0.0632

0.04
0.04
0.3655
0.08
0.o748
0.2756

2.70
4.42

7.36

8.08

3.24
2.36

o.L4L4
0.7720
0.1854
0.0748
0.18s4
0.1.496

0.1854
0.0748

0.08
0.0748
0.1166
0.L354

30.4 0.4898

31.4 0.4898
29.L 0.16
29.4 0.0748
24.3 0.1019
29.0 0.04
27.2 0.!720

26.3 0.4s86
32.0 0.08
32.7 0.5979
32.5 0.278s
31.0 0.0748
30.3 0.3006
34.L 0.0748
28.9 0.47s8
29.3 0.18s4
NS NS

28.8 0.4445
26.9 0.4516

2s.9 0.4841
32.t 0.1019
32.1 0.5946
31.8 0.4874
31.0 0
30.5 0.4472
32.7 0.L549
28.t 0.0532
29.0 0.0487
24.1 0.1166
29.0 0.0489
26.9 0.4s60

26.7 0.1156
31.8 0.4363
32.2 0.2449
32.2 1.1661

30.6 0,4898
30.4 0.32

3.70 0.4647

4.06 0.0943
8.26 0.0552
6.78 0.s306
4.s2 0.4069
3.25 0.1838
5.64 0.1496

2.48 0.2039
4.s8 0.2039
8.27 0.0826
9.34 0.2L54
3.80 0.7797
1.96 0.2039
2.32 0.8541
6.10 L.0237
6.32 1.2749
NS NS

4.80 1.t454
4.4t 0.1685

1..39 0.3505
4.56 0.L624
8.24 0.t624
8.47 0.0s31
3.63 0.2887
2.s9 0.0922
2.68 0.1166
7.2L 0.1561
4.57 0.0744
6.34 0.1624
3.92 0.4765
4.40. 0.74t4

7.2 0.1709

6.6 0.t743
8.2 0.0248
7.4 0.0632
7.7 0.2190
7.7 0.L4L4
6.2 0J624

6.3 0.0748
8.1 0.5383

6.2 0.7624
7.2 0.L4L4
6.4 0.1.496
7.3 0.2416
6.3 0.L156
8.1 0.L264
7.0 0.0s64
NS NS

7.3 0.3158
6.4 0.0748

6.4 0.4898

7.3 0.0632
6.L 0.1854
7.2 0.1720
6.4 0.L720
7.4 0.3006

6.2 0.1166
7.4 0.t4t4
7.0 0.0402
7.t '0.0101

7.4 0.3370
6.4 0.04

6.3
7.1
6.1
7.2
6.3
7.L

NS= NoSample
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Table-3PearsonCorrclqtions between Physico-ChemicolparametersandBocteriqldensitiesduringstudy
period (N=35).

Bacte ria Tem perature Salinity Dissolved oxygen pH

Total Bacteria(TB) 0.166
Glycolytic {.231
Bacteria(GB)

Proteolytic 0.229
Bacte ria( PB)

LipolyticBacteria(LB) -0.302

0.005
-0.0s3

0.16 1

-0.014

0.394
-0.065

0.079

-0.518

0.378
0.187

-0.279

-0.091

RESUTTS AND DISCUSSION

ln the present study the bacterial counts showed seasonal

fluctuations in numbers at different seasons giving a

maximum in monsoom and premonsoon months
(September 2007 and March 2007). The bacterialcounts
of the present study were of similar magnitude as given

by Zobell (1948) from the southern California coast,
Velankar(1955) from the Palk Bay and the Gulf of Mannar,
Civic (1955) in the Adriatic sea and Kriss(1961) in the Black

sea. Also no definite seasonal trend was noted as also
reported by Velankar (1955) and Lioyd (1930)
Wood(1959)found irregular seasonal distribution in the
waters of Lake Macquire but in the water of Sydney,
Brown(1964) recorded higher bacterial counts during
summer and spring than at other seasons. The
distribution of physical parameters like temperature,
salinity, dissolved oxygen and pHtablel. Table 2 provides
mean distribution of the four categories of bacteria.
Correlations between physico-chemical parameters a nd
bacterial densities were presented in Table 3. The
maximum densities of Total bacteria (1062 X10t
September 2007), Glycolytic bacteria (187; September
2007), Proteolytic bacteria (370; April 2007), and Lipolytic
bacteria (196; March 2007) were recorded either in
monsoon months (for TB & GB) or summer months (for
PB&LB). The peak abundances of bacteria recorded in
September 2007 may be attributed to the relatively high
values of the dissolved oxygen and pH recorded. The
correlation analyses also reveal positive correlations with
the densities of total heterotrophic bacteria. The
glycolytic bacteria exhibited negative correlations with
temperature, salinity and dissolved oxygen. The negative
correlations are with respect to temperature and
dissolved oxygen indicating their negative impact on
density distribution of glycolytic bacteria. Further the
glycolytic bacterial density is also influenced by pH, as

there exists a positive correlation between them. The
glycolytic bacteria (187x10t ) contributed significantly to

the density of general heterotrophic bacteria during
September 2007. The proteolytic bacterial density
exhibited positive correlation with temperature, salinity
and dissolved oxygen and a negative correlation with pH.

The proteolytic bacteria contributed very significantly
(370x10t cfu/ml) to total Heterotrophic bacteria during
April 2007, which may be due to high salinity (32.L%.1

and high D.O (8.27 mg/l). The density distribution of
lipolytic bacteria revealed negative correlations with all
the four physical parameters. The highest count of the
general heterotrophic bacteria may also be contributed
by other groups of bacteria (i.e. non glycolytic, non
proteolytic and non lipolytic bacterial forms)

coNctustoN
The present study recorded the occurrence of

high densities of heterotrophic bacteria ion the
Champavathi estuary. The dominance of lipolytic bacteria
in the water samples indicated abundant availability of
lipids (oil and others)compared to protein in the estuary
waters. The low abundance of proteolytic bacteria in the
water samples might be because of low contribution of
fish wastes( protein), which may be utilized as food by
other marine animals.

. The marine bacteria rapidly adapt themselves
to different environmental conditions because of their
ability to form adaptive (induced) enzymes produced by
the influence of new substrates of the surrounding
environment consequently the production of adaptive
enzymes may cause a change in the character of
metabolism and biological functions of the new variants
which needs a further study.
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