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BACTERIAL POPULATION OFF MADRAS COAST
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ABSTRACT

The quantitative distribution and biochemical avtivity of heterotrophic bacteria capable of multiplying in organic media of
Proteinaccous composition from, shelf and slope waters off Madras coast between 11°30' N and 14° 30' N were studied
during March, 1986. The percentage of samples yielding more than 100 X 105 / mi colonies was only 12 in number in depth
range 0-10 metres.  Pigmented bacteria was encountered more in this depth range.  Faccal coliform bacteria was not
encountered throughout the observations. Total bacterial count varied from 8.6 X 105to 3.08 X 107/ mlin spread plate method
of isolation. Pseudomonas, Vibrio, Alcaligenes, Flavobacteriuni, Cytophaga, Agarobacterium and Chromobacterium formed the pre-
dominant flora isolated. Their correlation with environmental parameters like temperature, salinity, oxygen and pH are dis-
cussed. The cultures were more proteolytic than amylolytic which indicated the process of organic decomposition and

vigorous liberation of plant nutrients in these latitudes.

INTRODUCTION

Marine heterotrophic bacteria play a major
role in the decomposition of dissolved organic sub-
stances. Their activities and relative abundance re-
flect the hydrological structure and nutrient levels in
the marine environment (Oppenheimer, 1963). Also
they form animportant constituent of any ccosystem
and can be considered as an index for monitoring en-
vironmental stress and changes. This paper reports
the nature and distribution of the heterotrophic
bacteria off Madras coast between 11 °30' N and 14°
30'Nand79°54' Eand 80° 24' Einrelation to some en-
vironmental parameters such as temperature, salin-
ity, dissolved oxygen and pH from the samples col-
lected during Cruise 13A of FORV Sagar Sampada
during 21st to 24th March, 1986.

MATERIALS AND METHODS

The quantitative and qualitative distribution
of heterotrophic bacteria was assessed from water
samples collected aseptically in precombusted water
bottles from various depths (0 m, 10 m, 20 m, 30 m,
50 m and 75 m) in the shelf waters from six fixed
stations (stations 473, 474, 475, 476, 477 and 478)
from21stto23rd March, 1986 where thedepthranged
from 0-91 m. The mid- depth samples from stations
476 and 478 were omitted since these 2 stations were
relatively shallow. A rosette sampler was used for
collecting water samples. Platings for bacterial enu-
meration were done within one hour of collection.

The temperature and pH of water samples
were recorded and salinity and dissolved oxygen
were determined by titration method using stan-
dard procedures.

The spread plate method was used through-
outsince this method has the advantages of a shorter
incubation time, higher counts and more uniform
colonial size over the streak plate on  pour plate
method (Buck and Cleverdon, 1961): Aerobic bacte-
rial counts were obtained by plating 0.1 ml of an
appropriate sca water dilution of the original sample
onsca water Agar medium (10 g Peptone (Difco), 0.1
g Yeastextract (Difco) and 20 g purified Agar in 1000
ml aged sca water). The agar plates were kept in
sterilised chamber for 1 hr to dry the surface prior to

'smear the 0.1 ml water samples over the surface. The

platesinoculated were incubated at 20° C for 2 weeks
and then colonies formed on the plates were counted
according to standard mcthods. Faccal coliforms
(E. coli’) counts were made by using selective media
Tergitol 7 Agar medium by the spread plate method.

Single colonies were picked up at random
from cach standard plate with 30 - 300 colonies and
re-streaked on appropriate agar plates three times
before a pure culture was established in agar slants.
Standard bacteriological procedures were carried
out to determine the bacterial genera and their iden-
tifications were accomplished according to Bergy's
manual of Determinative Bacteriology by Breed et al.
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(1974) and other references (Zobell and Upham, 1944;
Simidu and Aiso, 1962; Hayes, 1963; Shewan, 1963;
Baumann et al ., 1972).

REsULTS
Hovrizontal distribution

The heterotrophic populationsinsurface water
were highestin 5 stations studied and total bacterial
count varied from 8.6x10° cells ml ' to 3.08x10 “cells
ml?. The highest counts being usually obtained
along the thermocline at 20 to 30 m. The percentage
of samples yiclding more than 100 x 10 5/ml colonics
wasonly 12innumbersin the depth-range of 0-10m.
Pigmented bacteria was encountered more in 0-10
metre depth range. Surface water temperaturesat all
stations were found to be rather uniform.

Vertical distribution

The temperature, dissolved oxygen and pH
decreased while salinity increased with depth inall
stations during the observation. Although stratifica-
tion of the hydrological structure was observed, no
definite stratification on the vertical distribution of
heterotrophic bacteria was detected. The highest
counts were obtained in surface samples in most of
the stations except Station 474 where mid-depth
samples contained more bacteria than in the surface
samples.

The surface water temperature ranged from
28.1 to 28.9°C. The waters below the surface upto
30m showed a gradual decrease and ranged from
27.4t027.9°C. The temperatureat 50m depthranged
from 24.5 to 27.7°C.

The dissolved oxygen content from surface to
about 30 mdepth showed uniformvalues around 4.8
ml/1.

The salinity of the surface waters ranged from
28.5 to 34.9%o. At 50 metres the salinity ranged from
29.4 t0 34.8%o.

Determination of bacterial genera

A total number of 46 strains were isolated
from all the samples and the strains were assigned to
7 genera including 12 strains of Pseudomonas, 10
strains of Vibrio, 5 strains of Alcaligenes, 7 strains of
Flavobacterium, 8 strains of Cytophaga, 3 strains of
Agarobacterium and one strain of Chromobacterium
(Table 1).

A large number of ycasts were also present in
the Tergitol 7 Agar plates after 24 - 48 hrs incubation
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but faccal coliforms (E. coli) was not encountered
throughout the observation in this selective medium.
All the 15 pigmented forms like Flavobacterium and
Cytophage were encountered in the depth range 0-10
metres. An antibiotic producing purple-pigmented
Chromobacterium was isolated from the sca water
sample by using non sclective isolation techniques.
The culture produces 3 bromine containing metab-
olites. Anderson etal. (1974) showed that these com-
pounds can inhibit the growth of sclected human
pathogens as well as certain marine bacteria. The
organism is maintained in the laboratory for further
studics of antibiotic propertics.

Tastk 1. Number and percentage of identified strains of marine
bacteria isolated from off Madras coast

Bacterial strain - No.ofstrains _ Percentage
Pseudomonas 12 26.0
Vibrio 10 21.7
Alcligenes 5 10.8
Flavobacterium 7 15.2
Cytophaga 8 73
Agarobacterium 3 6.5
Chromobacterium 1 2.1
DiscussioN

The water collected at various depths gave a
picture not only of the quantitative distribution of
the bacterial florabut also generic composition (Table
1) and biochemical activity (Table 2). The flora
consisted of physiologically active organisms exhi-
biting proteolytic (78. 3%) amylolytic and lipolytic
activitics. The present pattern of horizontal distribu-
tion of bacteria is comparable with those observed in
Palk Bay in India (Velankar, 1955), Kamogaway in
Japan (Simidu and Aiso, 1962) and Narrangansctt
Bay in Rhode Island, U.S.A. (Sicburth, 1967).

The actinomycetes and ycasts are known to
play important role in degradation. In the present
study although no specific attempt was madec to
cnumerate these groups a large number of ycasts
were isolated in Tergitol 7 Agar, reflecting their pre-
dominance in this arca.

Like in other marine environments (Simidu
and Aiso, 1962; Liston Colwell, 1963; Shewan, 1963;
Simidu et al., 1971; Baumamn et al., 1972) same types
of micro-organisms belonging to the genera Pseudo-
monas, Vbrio, Alcaligenes and Flavobacterium were
isolated in Madras coast also. The numbers of each
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of the taxonomically distinct groups showed the
presence of variety of enzymes implicated in degra-
dative processes.

TABLE 2. Bio-chemical characteristics of 46 marine bacterial
strains off Madras coast

Characteristics Frequency of

occurrence(%)

1. Gram negative 98.0
2. Motility 47.6
3. Pigmented 32,6
4. O/F Dextrose fermentation

Oxidative 36.8

Fermentative 30.0

No reaction 19.5
5. Proteolytic 78.3
6. Amylolytic 445
7. Lipolytic 20.6
8. Nitrate reducers 90.6
9. H,S producers 12.5
10. Indole producers —
11. Catalase producers 100.0
12. Sugar fermentation

Glucose 40.6

Sucrose 358

Lactose Nil

Maltose 55.0

Mannitol 426
13. Sensitivity towards Penicillin

2.51.V./Disc. 12.6

TasLi 3. Mean and std. deviation of different characteristics

Regarding vertical distribution, slight stratifi-
cation of temperature, salinity, dissolved oxygen
and pH is observed in this region. However, no
stratification of heterotrophic acrobic bacteria is de-
tected.  Due to the relative shallowness of the sta-
tions, the mixing effect of water layers is quite evi-
dentasindicated by the slight stratification (Table 3)
of hydrological parameters and the similar number
of bacteria present in different depths. Total counts
of bacteria off Madras region are correlated with en-
vironmental parameters and none of the correlations
are found significant except depth versus tempera-
ture (Table 3).

The effect of temperature on micro-organisms
is well documented (Ingraham, 1962; Rose, 1967).
Most of the marine bacteria in temperate regions
grow well at temperatures between 22 and 30°C. It
was concluded that the maximum growth tempera-
ture for bacteria taken from tropic and temperate
waters is only a few degrees above their environ-
mental temperature (Zo Bell, 1962). The temperature
never exceeded 28.5°C during the present observa-
tion providing sub-optimal temperature for the
growth of marine bacteria. Thus correlation analysis
in the present investigation indicated that tempera-
ture and other parameters have little effect on both
horizontal and vertical distribution of heterotrophic
acrobic bacteria off Madras region.

The effect of salinity and pH are probably
more scrious on the bacteria. It is well documented
that faccal coliforms and non-marine bacteria die
rapidly in water with high salinities and alkaline pH
which may be the reason for not encountering faccal
coliforms throughout the observation. Since the
mortality of coliformand non-marinebacteriais high
in sca water (Ketchum et al., 1952; Carlucci and Pra-

Characteristics Mean s.d. _ . __Corrclation matrix
1 2 3 4 5 6

1. Depth 17.200 14.583 1000 0172 0.105 -.266 -834  -377
2. pH 8.214 0.006 0.172 1000 0170 0213 -029 -124
3. Salinity 31.694 2.326 0105 0170  1.000 -008 0217  -085
4. Oxygen 4.814 0414 -266  0.213 -.008 1.000 0226  -163
5. Temperature 27.823 0.922 -.834 -.029 0217 0.226 1.000  0.337
6. Total plate count 109.920 45.590 -.377 -124 -.085 -163 0337 1.000
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mer, 1969; Carlucci et al., 1961; Jones, 1963) they do
not constitute any significant portion of the hetero-
trophic bacterial population in this marine environ-
ment.
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