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Density (x 103.ml- 1) of heterotrophic bacterial population was highest (10.9) in marine zone followed by gradient (3.75).
freshwater (3.4 )and tidal (1.9) zones of the estuary. Vihrio. Pseudomonas, Micrococcus, Bacillus and A lcaligenes were the
most commonly encountered genera. Particulate organic carbon values (mgC.l -1) were high in marine zone (0.665) fol­
lowed by the gradient, freshwater and tidal zones. Higher values ofPOC coincided with the higher densities of both phyto­
plankton and bacteria. Chl.avaried from 0.005 to 0.018 mg.m - 3, registering higher value in the gradient zone and lower va­
lue in the freshwater zone. Higher density of phytoplankton population was encountered from the marine zone (2,480
cells.! -I) followed by gradient, tidal and freshwater zones and the phytoplankton density decreased with fall in salinity.

The principal input of organic carbon to oceans is by
the marine phytoplankton1•2• However, to the estua­
ries and coastal waters, rivers contribute substantial
amounts of terrestrial particulate and dissolved or­
ganic carbon together with riverine phytoplankton3•
In these marine environs, heterotrophic bacteria play
an important role in the decomposition of particulate
organic matter and regeneration of nutrients.

In the present investigation, an attempt has been
made to study the heterotrophic bacterial population
in relation to the distribution of particulate organic
carbon (POC), phytoplankton and chlorophyll a in
Vellar estuary.

Four stations were selected one each from the ma­
rine, gradient, tidal and freshwater zones of the Vellar
estuary, Porto Novo (Jat. 11°29' N; long. 79°46'E).
Samples were collected at fortnightly intervals during
monsoon season in Oct. 1985 at one excursion from
all stations.

Temperature of the surface water was measured us­
ing an ordinary Celsius mercury thermometer. Light
penetration was measured using a Secchi disc and the
extinction coefficient (K) calculated using the formula
of Poole and Atkins4• Salinity was estimated by argen­
trimetric titration5•

Water samples for pac analysis6 were collected in
1 I polythene bottles and filtered using 4.5 em What­
man GF/C glassfibre filter paper coated with NaSO 4'

For bacteriological examination, surface water
samples at 30 em depth were collected in sterile
McCartney bottles and brought to the laboratory
within 2-4 h of sampling. The bacterial density was'es­
timated by serial dilution technique and plated using
ZoBell's 2216 e agar medium, in duplicates. Plates
were incubated at room temperature (29°C ± 1°C)for

2-4 d and bacterial density expressed as CFU.ml-1.
Bacterial strains were randomly isolated, purified and
identified by different schemes7-9•

For the determination of chl.a, 250 ml of water sam­
ple was filtered through 4.5 em Whatman GF/C glass­
fibre filter paper coated with MgC03• Acetone (90%)
was used to extract chlorophyll and concentration of
chl.a was measured by the method of Parsons et al.6•

Phytoplankton population density was assessed by
the sedimentation technique, using the Utermohl's in­
verted microscope for counting the cells.

Various parameters estimated are given in Table 1.
Bacterial population (Table 2) showed highest value in
the marine zone and lowest in the tidal zone. Bacillus,
Corynebacterium, Micrococcus, Vibrio, Pseudomo­
nas, A ltaligenes and Flavobacterium- Cytophaga
group occurred in the 4 zones with different percen­
tage compositions. The bacterial isolates from the
freshwater zone were same as those encountered from
the marine zone. However, the low saline condition
coupled with low light extinction (Table 1)atthe fresh­
water zone seem to promote the occurrence of gram­
positive bacteria here as compared to the marine zone.

Heterotrophic bacteria play an important role as
decomposers of particulate organic matter 10. 11 and re­
generate the primary nutrients12 by utilizing various
organic compounds produced by the phytoplankton.
In the present study, in general, high densities of total
heterotrophic bacterial population coincided with the
high values of POC which inturn coincided with high
counts of phytoplankton. High values of POC re­
corded from the marine zone could be attributed to

high density of phytoplankton at that zone whereas the
higher POC value recorded from the freshwater zone
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Table 1- Physico-Chemical and Biological Parameters in Different Zones of Vellar Estuary

Water Light Sa!. POC Chl.a Phyto- Viable count of
temp. extine. (x 10-3) (mge1-I) (mg.m-3) plankton heterotrophic
(0C) (K) (eells.1-I) bacteria (CFU.mt-1)

29.0 1.55 33.2 0.665 0.012 2,480 10.9 x 103
28.5 2.20 33.0 0.126 0.018 2.200 3.75 x 103
29.1 1.61 30.3 0.058 0.014 1,500 1.9 x 103
29.4 1.16 26.7 0.114 0.005 800 3.4 x 103

Table 2 - Composition of Bacterial Isolates and Their

Percent Occurrence (in parenthesis) in Different Zones ofVellar EstuaryZone
Marine Gradient

TidalFresh
waterNo. of isolates

68675764

Gram-positive

23.53%20.89%19.30%39.06%

Gram-negative

76.47%79.11%80.69%60.94%

Bacillus

49412

(5.89)
(13.43)(7.02)(18.75)

Corynebacterium

9711

(13.24)

-(12.28)(17.19)
Micrococcus

35 2

(4.41)
(7.46)-(3.13)

Vibrio

2628289

(38.24)
(41.79)(49.12)(14.06)

Pseudomonas

1518710

(22.06)
(26.87)(12.28)(15.63)

Alcaligssnes

7558

(10.29)
(7.46)(8.77)(12.50)

Flavobacterium -

4511

Cytophaga group

(5.89)-(8.77)(17.19)
2

11

Unidentified
(2.99)(1.75)(1.56)

than the tidal zone could be attributed to the terrige­
nous organic matter. Murchelano and Brown13 also
reported that the annual bacterial cycle coincided with
that of the phytoplankton in Long Island Sound. Like­
wise, Fukami et al.14 opined that the heterotrophic
bacterial population was more during the bloom of
phytoplankton in Japanese waters. Kannanl? report­
ed that the standing crop of phytoplankton, dominat­
ed by diatoms, was'high during summer during which
season, dissolved organic matter values were also high
in the Vellar estuaryl6. This is because of the fact that
bacterial heterotrophy is directly related to the availa­
bility of organic substratesl7 susceptible to degrada­
tion. The phytoplankton tends to be the most import­
ant group for the production of particulate organic
matter, and its exudates serve as a source of carbon
substrate to heterotrophic bacterial populations for
deriving energy.
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The incidence of high bacterial and phytoplankton
counts alongwith high POC values, observed in the
present study, suggests that the bacterial degradation
of particulate organic matter leads to mineralization,
whereby the nutrients are made available to the pri­
mary producers.
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