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ABSTRACT

The population density of total heterotrophic bacteria in coastal water at 4 different sites along Palghar
taluka namely; Kelwa coast, Navapur coast, Dandi creek and Satpati coast were studied. Total heterotrophic
bacterial count was found to range from 0.34x10* — 423.1x 10> CFUml"
heterotrophic bacterial abundance was noted higher during monsoon at all 4 sites in the study with 47.2x
102+ 34.79 CFU ml-lat Satpati coast, 281.55x 102 + 148.45 CFU ml! at Dandi creek, 265.26x 102 + 149.74 CFU
™1 at Navapur coast, and 1.12 x 10? + 0.54 CFU ™! at Kelwa coast. Dandi creek recorded highest bacterial
count throughout study period irrespective of season.
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Introduction

Bacteria’s are a crucial heterotrophic link between
suspended matters and dissolved organic matter
that affects biogeochemical cycling of nutrients in
marine ecosystem. Though the dissolved organic
matter in the oceans are of marine origin (Koch et al.,
2005) the contribution through various external
sources has been noted to result in an increase of
organic load in the marine waters (Amin et al., 2017;
Shynu et al., 2015). Several factors like, temperature,
monsoon, protozoan grazing, riverine input, phy-
toplankton abundance are known to affect both
abundance and diversity of the heterotrophic bacte-
rial population from tropics to polar (Pomeroy and
Wiebe, 2001; Sinha et al., 2017; Blanchet et al., 2016).
The bacterial community composition is signifi-
cantly altered in response to external inputs
(Nogales et al., 2011) and further noted to be differ-
ent in polluted and non-polluted coastal realms
(Sachithanandam et al., 2020). Pathogens in marine

environment prevail by associating with various
marine life forms and are routes for transmission to
humans via contaminated food resources, aerosols
and zoonosis. Thompson et al. (2005) cited increased
pathogenicity in the subgroup of pathogens distrib-
uted in the environment in response to various envi-
ronmental interactions and furthermore some
pathogens can exist in VBNC state (Viable but non
culturable state) in response to extreme conditions.
The existing chemical physical condition in response
to both natural and human interferences can alter
the microbial composition of the habitat and bacte-
ria are prompt responders to these changes in ma-
rine environment (Fernandes et al., 2012). Thus can
help reflect primary scenario on prevailing health
status of coastal environment. Coastal ecosystems
owing to its economical importance and resources
have been constantly under threat for overuse,
around the world. From acting as a source of liveli-
hood, food, aesthetics, recreational purposes, tour-
ism and imbibing ability, the coastal ecosystems
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have become a hub for commercial, residential and
industrial set ups. Palghar district lies along the Ara-
bian Sea coast. The coastal region enclosing Palghar
taluka harbors many small ports, recreational
beaches, and industrial zones. Some studies in past
decade along Palghar coast have indicated the an-
thropogenic influences on the physico- chemical at-
tributes of the coastal environment (Mehta et al.,
2008; Singare et al., 2011; Volavoilkar and Nayak
2014) and the underlying life forms (Patil-Bhonde
and Athalye, 2017; Dhonde and Patil, 2018). Still,
there is paucity in knowledge of the microbiological
characteristics along the coastal environments of
Palghar taluka with reference to abundance and di-
versity of heterotrophic bacteria. This preliminary
investigation is to determine the seasonal variation
in abundance of heterotrophic bacteria in water col-
umn in different appalling environments along the
coast of Palghar taluka can help in understanding
the underlying ecological processes and its sanitary
quality.

Materials and Methods

Study site

Palghar taluka is in northwest region of
Maharashtra. In the study the coastal water at 4 dif-
ferent location along the coastal region of Palghar
taluka were studied, namely at Kelwa beach
(19°36739.6"N 72°43’46.8"E) are creational beach, at
Navapur coast (19°47'14.1"N 72°40’54.2"E)

Fig. 1. Study area showing four study sites at Dandi
creek, Navapur coast, Satpati coast and Kelwa
coast
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harbouring CETP outfall, at Dandi creek
(19°47°59.8"N 72°41'19.0"E) small poorly flushed
creek receiving both industrial and domestic and
used for fishing by locals and at Satpati coast
(19°43747.0"N 72°41’47.6"E) major fishing village and
port largely used for sorting of fish catch for storage,
local market and export.

Sampling

Sampling was carried out on monthly basis from
November 2019 to October 2020. For microbiologi-
cal study, 11 of near shore surface water samples
were collected at a depth of 0-30 cm from sites 200m
apart in triplicates from 4 sites viz. at Kelwa coast,
Navapur coast, Dandi creek and Satpati coast in
sterile polyethylene bottles. Collected samples were
appropriately labeled and kept at 4°C and brought
within 6 hrs of sampling. For enumeration of total
heterotrophic bacteria (THB) in water sample by
spread plate technique, 10 ml of the water sample
was added to 90 ml of sterile saline and was serially
diluted and spread on Sterile Zobell’s marine agar
M384 (Hi media Mumbai) and incubated at 27 °C +
2 °C for 24-48 hrs. The average bacterial count from
triplicate sample was calculated as CFUml™.

Results and Discussion

Abundance of total heterotrophic bacteria (THB)

Bacteria though resilient are known to be rapid indi-
cators of underlying perturbation. With this pursuit
seasonal variation in total heterotrophic bacteria
was studied in terms of their abundance in the wa-
ter column.

The total heterotrophic count was found to vary
from 0.34x10% — 423.1x 10> CFUml" in the coastal
waters along the Palghar taluka (Fig. 2). At Kelwa
coast the highest total heterotrophic count recorded
was 1.55 x 102 CFUml" in the month of August 2020
and lowest recorded was 0.34x 10> CFUml™" in the
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Fig. 2. Monthly variation in Total heterotrophic Bacterial
count (THB)
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month of July 2020. At Navapur coast the highest
heterotrophic count recorded was 381.21x 102
CFUmI" in August 2020 and lowest was 33.25x 10?
CFUmI" in May 2020. At Dandi creek highest het-
erotrophic count recorded was 423.1 x 10> CFUml™
in August 2020 and lowest was 77.8 x 10*CFUml" in
June 2020. At Satpati coast, highest heterotrophic
count recorded was 87.35x 10> CFUml" in August
2020 and lowest was 8.45x 10> CFUmlI™ in July 2020.
Counts recorded were noted to be similar to the load
noted in Cochin estuary (Robin et al., 2012) and even
higher than the population density noted at Uran
coastal water which is impacted by severe fecal con-
tamination (Pawar, 2017). Further seasonally, the
count was found to be highest during monsoon and
least during premonsoon at all sites (Fig. 3). Mon-
soon associated abundance of THB in water is in re-
sponse to both wet and warmer weather that pro-
vides the optimal temperature for growth of bacte-
ria (Dong et al., 2010). Monsoon derived run off from
terrestrial and riverine carrying organic load and re-
suspension of particulate matter from may add to
the bacterial load (Bharati ef al., 2018; Fernandes et
al., 2012). Kademane et al., (2018) cited lower THB
counts during pre-monsoon due to inactivation of
bacteria in response to increased temperature and
salinity. Similar trend was also recorded by Borade
et al., 2018 at Tapi estuary. Between the sites, highest
heterotrophic bacterial count in water column was
recorded at Dandi Creek throughout the year, and
being highest during monsoon. This may be as a re-
sultant combined effect of lower salinity at Dandi
creek receiving riverine dilution and continuous in-
put of effluents and discharges prevalent in the
creek. At Dandi a sudden spike in count in May
2020 was recorded. Counts noted in the study are
higher than the noted at the sites impacted by indus-
trial effluent, domestic sewage (Borade et al., 2014;
Bharathi et al., 2018). Higher living bacterial counts
in marine environment serve as reliable index of in-
dustrially polluted coastal environments (Ramaiah
et al., 2002)
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Fig. 3. Seasonal variations in Total heterotrophic bacte-
rial count (THB) in surface water
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Conclusion

The study provides the preliminary insight on an-
nual microbiological status of the coastal waters of
Palghar taluka and noted ubiquitous occurrence of
heterotrophic bacteria in the coastal waters. Abun-
dance points towards the perpetual presence of het-
erotrophic bacteria in the coastal waters and sug-
gests the eutrophic condition to prevail at most of
the sites but prominently at Dandi creek. Monsoon
runoffs, port related activities, unhygienic practices,
sewage disposal were found to be detrimental in
plenteous bacterial number in the coastal environs
of Palghar taluka. A detailed study to ascertain the
generic and species composition can further ascer-
tain occurrence of virulent species would help in
identifying the source of bacterial population and
the microbial population dynamics and the help in
assessing the sanitary quality of the coast in different
eco niches of coastal habitats.
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