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INTRODUCTION

Micro-organism weighs over 60 % of living beings in weight though they are invisible with naked eyes.
Most of them are either sub-microscopic or microscopic in nature. They are nature friendly for the
sustenance of the human ecology. However, a few species are of pathogenic in nature to animals and
human beings. Fisheries, a highly dynamic eco-system are no exception with the effect of pathogenic
microorganism viz. fish pathogens. It is also noteworthy that in India, fisheries is a bio-economic system
that contributes over 1% of GDP and over 5% of agricultural GDP.

In India, intensive fish farming often leads to disease problems resulting in serious economic losses.
Bacterial pathogens are majorly the root cause of fish diseases and they include Salmonella, E.Coli,
Campylobacter, Staphylococus spp., Enterococus spp. Aeromonas hydrophila, Vibrio species and
Edwardsiella tarda. It includes other pathogens of bacteria such as Streptococcus and Pseudomonas.
These pathogens cause many foodbome illnesses and infections such as tetanus, typhoid fever and
diphtheria. Microorganisms express their pathogenicity by means of their virulence. The determinants of
virulence of a pathogen are any of its genetic or biochemical or structural features that enable it to produce
disease in a host. In bacterial host mediated pathogenesis, (e.g., tuberculosis), tissue damage results from
the toxic mediators released by lymphoid cells rather than from bacterial toxins. This emphasizes the need
to understand the pathogenesis and pathology of diseases in fisheries environment by identifying the
pathogens.

MICROBIOLOGY

Microbiology is the study of microscopic organisms. They are unicellular (single cell) or multicellular (cell
colony). Microbiology includes sub-disciplines like virology, mycology, parasitology and bacteriology.
Microbiologists carry out biochemical analysis for checking and identification of microorganisms. However,
in the modern age Microbiologists often rely on molecular approaches by extraction or detection of nucleic
acid, either DNA or RNA sequences to vindicate their stance.

Antonie van Leeuwenhoekis considered afather of microbiology as he observed microscopic
organisms in 1676, using simple microscopes. Microbiology has been developed as a scientific discipline
in the 19th century through the microbial studies carried out by Louis Pasteur. The main challenge faced
by micro biologist is the size and number of microbes present in a unit space. It is difficult to assess the
influence of microbes owing to its size of infinitesimally small dimension and infinitely large number of
organism present in the host. However high-end computing and software faciliies and computer aided
instrumentations have mitigated the problems faced by microbiologists to a greater extent.
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BIOTECHNOLOGY

Biotechnology is an applied science to use living systems to develop or make products. In other words, it is
the technological application that uses biological systems, living organisms, or derivatives thereof, to make
or modify products or processes for specific use. Exploitation of biological processes for industrial and
other purposes through genetic manipulation of microorganisms is also emphasized in this field of science.
For thousands of years now, humankind has been using biotechnology in the field of agriculture, food
science and medicine. The term is believed to have been coined in 1919 by Hungarian agricultural
engineer Karoly Ereky. In the late 20th and early 21st centuries, biotechnology has expanded to include
new and diverse sciences such as genomics, recombinant gene techniques, applied immunology, and
development of pharmaceutical therapies and diagnostic tests.
While some fear having association of some microbes with various human illnesses, major chunk of
microbes are responsible for numerous beneficial processes such as industrial fermentation (e.g. the
“luction of alcohol, vinegar and dairy products), antibiotic production and as vehicles for cloning in more
complex organisms such as plants. Scientists have also exploited their knowledge of microbes to produce
biotechnologically important enzymes such as Tag polymerase, reporter genes for use in other genetic
systems and novel molecular biology techniques such as the yeast two-hybrid system.

A variety of biopolymers, such as polysaccharides, polyesters, and polyamides, are produced by
microorganisms. Microorganisms are used for the biotechnological production of biopolymers with tailored
properties suitable for high-value medical application such as tissue engineering and drug delivery. Some
polyester materials are used for fabrication of fishing gears.

Microorganisms are beneficial for microbial biodegradation or bioremediation of domestic, agricultural and
industrial wastes and subsurface pollution in soils, sediments and marine environments. The ability of each
microorganism to degrade toxic waste depends on the nature of each contaminant. Since sites typically
have multiple pollutant types, the most effective approach to microbial biodegradation is to use a mixture of
bacterial and fungal species and strains, each specific to the biodegradation of one or more types of
contaminants.

The monstrous genera Thiomargarita and Epulopiscium in which some species of bacteria that measure
over 600 to 700 um in length or diameter and are visible to the naked eye. However, large bacteria are rare
in nature, Most of the bacteria size around 0.4 and 2 um in diameter and 0.5 and 5 pm in length. It is all the
more important to see that bacteria are boring, at least in morphological sense. Table1 gives the size of
some of the bacteria.

Table 1: Dimension of size of bacteria

SL.No name Dimension of size (um=micron)
1. Clostridium spp 0.3-2 x 1.5-20 microns

2 Aeromonas hydrophila 0.3-1.0 x1.0-3.5 pm

3. Vibrio spp. 0.5x1.5-3.0 ym
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