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ABSTRACT

Samples of water and sediment were collected fraiy td December 2009 in Kottaipattinam
coast (Palk Strait, Southeast coast of India). &ptttinam coast is one of the major fish
landing centre in Palk Strait and receives a coasithle amount of sewage and man made
waste. Qualitative and quantitative analysis of twmposition of the microbial flora were
conducted on samples from three stations. The kigbacterial densities, in water and in
sediment samples, were found in December and thesto in August. Among Gram-negative
bacteria, the predominant genus was Pseudomonasgnfaas, Vibrio and Flavobacterium
were also recorded. Gram-positive bacilli were attant at all sampling points. Along with
physico-chemical parameters were also monitoreglvaty month of sampling.

Key words: Physico-chemical parameters, Total heterotrophictdsia, Kottaipattinam coast,
Pseudomonas, Aeromonas, Bacillus, VilanalFlavobacterium.

INTRODUCTION

Several studies have already been carried outaracterize heterotrophic bacteria in ocean sites
and in different coastal areas of temperate, ted@ad polar zones [1,2,3,4,5]. Data have been
published describing the distribution of bactedehsities which depend on changes in water
temperature, salinity, the abundance of organiaients, and on other physico-chemical
parameters [6,7,8]. However, it has been recogniteat bacterial populations may be
considerably modified by interactions with biotiacfors [9]. In an over-simplified way, the
density of bacterial populations in sea water uguahges from 19to 1¢ mlI™, with counts up
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to 10 g* recorded for sediments. In the water column, tiesgnce of micro-organisms usually

decreases with increasing depth. Bacterial abumdascalso related to the organic matter
concentration and to hydrological phenomena suclthasinterface of water masses with

different densities [10,11,12]. Bacteria serve la@ @malogous to phytoplankton in marine food

webs, i.e. they are producers and they are eateothwr organisms. This concept differs

substantially from the traditional view that ba@eare the principal agents of mineralization in

the sea, acting only slowly on masses of partieutlgtritus. In fact, the free bacteria sustained
on dissolved organic matter assist in rapid mireabn only by serving as prey at the base of a
microbial food chain, analogous to the conventiahalomcopepod-fish chain [13].

Horizontal and vertical distribution of bacteriagulations in sediments is influenced by various
factors, such as the physico-chemical nature oinsds and the presence of high organic
matter concentrations. Generally, microbial popate are more abundant in muddy sediments
than in sandy ones depending on the granulometpadfcles [14]. In aquatic ecosystems, the
flux of organic matter to the bottom sediments dejseon primary productivity at the ocean
surface and on water depth. The number of bacteeitd is usually high where waters are not
deep and where there is a large number of organisnaer these conditions, in fact, leaves and
other plant and animal residues decay and settithenbottom before metabolization. This
represents a good nutritional substrate for hatgpbic bacteria and favours bacterial growth. In
the deep sea characterized by the absence of teghperatures between 2 and 3°C and a high
hydrostatic pressure, the concentration of orgamergy is low, which is mirrored by the
scantiness of organic residues in sediments. Tkést® a negative selective pressure on the
microbial flora and consequently, the bacterialaganiration in oceans comprises 407 g™. In
sediments, bacteria are present as ‘free-livingdoga¢ and associated with organic or mineral
particles.

However, heterotrophic bacterial action promoteganic degradation, decomposition and
mineralization processes in sediments and in tleelyimg water, and releases dissolved organic
and inorganic substances [15]. The mineralizatibrorganic matter, which is derived from
primary producers, results in its being recyclexltisat these substances are again available for
primary producers. Heterotrophic microorganisms @@ major agents shaping the organic
composition of the ocean. These heterotrophic bacteomprise the bulk of microbial
populations inhabiting the water column of oceamd @re responsible for much of the biological
transformation of organic matter and productiorcafbon dioxide [16]. Distribution of bacteria
depends on changes in water temperature, salindyoéher physicochemical parameters [17].
Bacteria also serve as an important source of fooda variety of marine organisms. Thus,
bacteria not only maintain the pristine nature ki environment, but also serve as biological
mediators through their involvement in the biogemuital processes. In aquatic habitats, the
most common bacteria are Gram-negative rods. Therityeof the isolates belong to the genera
PseudomonasVibrio and Flavobacterium A higher percentage of Gram-positive bacteria is
found in sediments. The present study was carri#gdt@ determine the total heterotrophic
bacterial community of Kottaipattinam coast (Palkkal, Southeast coast of India). All the
bacteria growing on a Zobell marine agar mediumewsplated and identified by several
morphological, biochemical and enzymatic testitogenus level.
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MATERIALS AND METHODS

Collection of Samples

Investigations on the Kottaipattinam coast (10°64NLand 79°15'59”E), Palk Strait, Southeast
coast of India was carried out from July - DecemBO06. The sampling stations were
Kottaipattinam intertidal zone (station 1), Kot@ijmam open sea | (station 2) and
Kottaipattinam open sea Il (station 3). Seawated aediment samples were collected
respectively from the surface layer of sea watel sediment samples with sediment sampler.
All the samples were carried to laboratory as sasrpossible at low temperatures. Seawater
samples were collected separately for analysibiotia factors. Then, 10-fold serial dilutions of
the seawater and sediment samples were prepaied filtered and sterilized 50% seawater.

Bacteriological methods

Serial dilutions of each sample were placed on Eabarine agar and the viable heterotrophic
bacteria were then counted according to the cofonying unit (CFU) method. The plates were
incubated at 28+1°C for 72 hours, and then the nief were counted. All colonies were
isolated, sub-culltured and identified by severabrphological, biochemical and cultural

methods [18].

RESULTS AND DISCUSSION

Physico-chemical parameters

The basic physical and chemical parameters of ¢lagvater in all the stations were shown in

Table 1. From this table, it can be observed thatémperature varied between 24.5 and 32 °C;
salinity ranged between 27.5 and 36 %o; the pH betwi6 and 8.5 and DO between 3.9 and
8.5. The pH and salinity were positively correlatgth temperature and the temperature, pH and
salinity were negatively correlated with DO.

Total heterotrophic bacterial population density

The results of bacterial numbers of seawater addrmemt samples were shown in table 2. The
heterotrophic bacteria occurred at the level 1@ Cfulml™ of surface water and a0’ CFU

g™ of sediment in all the stations during July — Deber 2006. The average number of bacteria
during the study period was in the order of @BU mf* and 18 CFU g' at all the stations in the
Kottaipattinam coast, Palk Strait, although slightigher values were recorded at station 2
followed by 3 and 1, but in sediment isolationistat3 had higher bacterial population compare
to staion 2 and 1. The population density of baater the study area ranged from 3.61to 18.65
x10" CFU mil* in surface waters of all the stations and from ®54.0x16 CFU g' in the
sediments. It is well known that the bacterial @mtration in the water column decreases with
depth and increases at the sea bottom [19]. Acagrtdi this rule, the present result envisages
that the sediment samples have higher bacteriadityethan waters. Furthermore, there were
some differences between the station 2 and 3 wdhrd to bacterial concentration. The bacterial
load in water and sediment were regatively coreelatith abiotic paramenters except DO was
positively correlated.
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Heterotrophic bacterial flora

A total of 71, 88 and 92 strains of heterotophictbaa were isolated from the surface water and
sediment samples at all the stations respectividlg. bacterial floras in all the tested samples
were predominated by gram-negative bacteria. In shenples collected from station 1
(Kottaipattinam intertidal zone) 63.5% were grangatév/e, station 2 (Kottaipattinam open sea |)
64.73% were Gram-negative and station 3 (Kottdipatt open Sea IlI) 65% were gram-
negative, remaining 36.5, 35.27 and 35% were grasitipe respectively. From all the isolates
were selected to be identified to the genus ledélthe gram-negative isolates mainly belonged
to 7 genera repeatedly viPseudemonas, Vibrio, Aeromonas, Flavobacteriumergbhacter,
Cytophagaand Alcaligenes and the gram-positive isolates belonged to 4 igewiz, Bacillus,
Micrococcus, Arthrobacterand Corynebacterium(Table 3). In aquatic habitats, the most
common bacteria are gram-negative rods. The mgjofitthe isolates belong to the genera
Pseudomonas, Vibriand Flavobacterium A higher percentage of gram-positive bacteria are
found in sedimentsPseudomonas, Bacillus, Vibriand Aeromonaswere predominant genera
from all the 3 stations. Qualitative analysis destomated thatPseudomonasand Bacillus
dominates in this environment both in water andirsedt, when compare téderomonas
Aeromonas coming under third dominant genera, Aerads are inhabitants of aquatic
environments and also belong to the flora of fialmphibian and other marine organism
[20,21,22,23].Aeromonadgs predominant in waters with high levels of fdegoallution, and it
has therefore been claimed that the presence adm@rads can assist in assessments and
predictions of aquatic system deterioration or vecy [24,25]. The majority of the isolates in all
the station belonged to the gendPaeudomonas. Pseudomoniascommon in the marine
environment and represents a fraction of the totaftobial flora characterized by high metabolic
versatility, and it is known for its capacity to giede a considerable amount of synthetic
compounds [26]Vibrio is more common in the aquatic habitats and predantiin organic
matter in solution and temperature in the mesaphdnge.Flavobacteriumhas been isolated
from marine water and sediment; it tolerates lout, firefers higher temperatures and can grow
in alkaline environments [27]. This genus has begorted to be involved in the degradation of
pesticides and chitin. In the marine environmeB&gillusis an important gram-positive bacteria
and ubiquitous in nature and found waters and ssalimamples from polar to tropics [27].
Further more, the high concentration of organictematould account for the presence of those
bacterial genera which characterize a pollutedrenment.

Table-1 Variations (Range and Annual mea) of different physico-chemical parameters monitord during
July-December, 2007

Station | Temperatute (°C) pH Salinity (%o) DO (ml LY
Station 1| 24.5-32(28.25) 7.6-8.2(7/8) 2735 (30.75) 3.9-5.2(4.65
Station 2 25-31.5 (28.5) 7.6 -8.4(8/0) 28.5-73%32.03)] 45-8.2(6.25

Station 3| 25.5-31.5(28.67) 7.8-8.5(8.1) 3H+32.5) 4.72 -8.5(6.72)
“Figures in parenthesis indicates mean value

In conclusion, in Kottaipattinam coast, which isighly eutrophic coastal ecosystem, most of
the autochthonous or allochthonous organic matieldcbe mireralized in the water column, and
at the sediment surface, where different bactegralups integrate to accomplish complete
degradation. The heterotrophic micro-organisms m@sponsible for the utilization of the
extensive pool of dissolved organic carbon (DO)stmaking it available for the different food
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webs. In this framework, further studies will bered out to evaluate the role of each isolated
genus in recycling of bioelements, and to furtheracterize Kottaipattinam coast of Palk Strait,
Southeast coast of India.

Table-2 Variations (Range and Annual mean of totla heterotrophic bacterial populations during July-December, 2007

Station Water Sediment
Station 1| 3.61-16.5(10.45) 3.5-8.13(5.93)

Station 2| 4.26 — 18.65 (11.65) 7.1—12.5(9.19)
Station 3| 4.4 —18.2 (12.35] 7.94—14.0 (10.8)
Water = No.x16cells m™ Sediment = No.xf&ells g~ "Figures in parenthesis indicates mean value

Table-3 Percentage of bacterial strains present iwater and sediment of different stations

Total (%)
Station | isolates G- G+ | Pse. Vib. | Aer. Fla. | Ent.| Cyt.| Alc.| Bac{ Mic| Arth| Cory.Oth.
wWis
SN | 32139 | 635 365 17.4 228 111 65 16 | [ 14l [.765 | 38| 86
SN | 41147 | 647 353 212 108 84 75 18 20 27 19083 | 71| 36| 72
SN | 4349 | 65| 35| 197 49 132 7y 38 22 42 158 [por7 | 38| 98

W/S=water/sediment, G- =Gram negative, G+ =Gramities, Pse.=Pseudomonas, Vib.=Vibrio,
Aer.=Aeromonas, Fla.=Flavobacterium, Ent.=Enterobarg Cyt.=Cytophaga, Alc.=Alcaligenes, Bac.=Bacd|u
Mic.=Micrococcus, Arth.=Arthrobacter, Cory.=Corynabterium and Oth.=Others.
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