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ABSTRACT:- 

Microorganism is a organism which is  very small 

in size and shape and also they not show in open 

eyes. Thet show only microscope. Which show 

power of magnification 1000× of compound 

microscope. Bacteria are unicellular free living 

capable of performing all essential function of life. 
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I. INTRODUCTION:- 
Bacteria are microscopic single cell 

organism. They are among the earliest known life 

from on the earth. They are thousand of different 

kinds of bacteria and they live in every conceivable 

environment over the word. Bacteria are 

prokaryotic microorganism. They occur in 

water,soil, air, food and all place where 

otheranimal are not survival. Bacteria contain both 

DNA and RNA.[1] 

 

Basic understanding of microbes 

A microorganism is a small type of 

organism that can only be seen under a light or 

electron microscope and not with the naked eye 

(Madigan et al. 1997). Microorganisms come in a 

wide variety of forms, and there are numerous 

classification criteria. In general, bacteria, viruses, 

fungus, and some algae make up microorganisms. 

1:-Bacteria are unicellular organisms having a 

small size, a straightforward structure, no nuclei, no 

cytoskeletons, and no organelles with membranes. 

The majority of them are decomposers at the base 

of the biological food chain, like Escherichia coli, 

and they are widely distributed in soil and water. 

2:- Some bacteria can generate and devour things. 

Iron and sulfur bacteria, for instance, are producers. 

To create the necessary organic chemicals, they can 

use inorganic elements. Rhizobia can eat organic 

materials created by legumes' photosynthesis. 

3:-A type of microbe called a virus can spread and 

infect other types of living things. It is compact and 

has a straightforward design. It only includes one 

specific type of nucleic acid, such as viruses that 

carry ribonucleic acid (RNA) or deoxyribonucleic 

acid (DNA). It must replicate as a parasite inside 

live cells to multiply. According to Cui et al. 

(2019), viruses include single and double-stranded 

RNA viruses as well as single and double-stranded 

DNA viruses. One single-stranded RNA virus is the 

severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2). 

4:-Mold, yeast, and mushrooms are examples of 

eukaryotic microorganisms that can create spores 

through both asexual and sexual reproduction. 

Tinea pedis is a type of fungal foot skin infection 

that is quite common throughout the world. Since 

there are no sebaceous glands between the bottoms 

of human feet and their toes, the environment there 

is deficient in fatty acids and has inadequate 

airflow, which is ideal for filamentous fungi to 

flourish. 

5:-The majority of algae are aquatic organisms that 

are eukaryotes of the protozoa and are capable of 

photosynthesis. One or a few cells can make up an 

algae, or numerous cells might group together to 

form structures that resemble tissues. Algae can be 

categorized as green, brown, or red depending on 

their color. An unusual occurrence in the marine 

ecosystem is red tide. It is brought on by the red 

tide algae, an indication of marine pollution, which 

grows explosively under certain environmental 

circumstances. A lot of fish, shrimp, crabs, and 

shellfish perish during the red tide period, seriously 

harming aquatic resources and endangering 

people's health. 

Some microbes are beneficial to humans 

whereas others are detrimental because they 

decompose food, infect people, and produce 

diseases. Penicillin is a ground-breaking medical 

breakthrough that has saved countless lives. Yeast 

is extensively employed in the manufacture of 

ethanol, industrial fermentation, and human 

nourishment.[2] 
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II. CLASSIFICATION:- 
Bacteria classified in three type.[3] 

 
Structure Of BacerialCell:-[1] 
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Function Of BactericalCell:- 

Summary of characteristics of typical bacterial cell 

structures 

 Flagell:- Swimming movement 

 Pili:- Attachment of host cell. 

 Sex pilus:- Stabilizes mating bacteria during 

DNA transfer by conjugation

 Protein.Common pili or fimbriae 

Attachment to surfaces; protection against 

phagotrophic engulfment. 

 Capsules:- (includes "slime layers" and 

glycocalyx) Attachment to surfaces; 

protection against phagocytic engulfment, 

occasionally killing or digestion; reserve of 

nutrients or protection against desiccation 

Usually polysaccharide; occasionally 

polypeptide 

 Cell wall:-Gram-positive bacteria

 Prevents osmotic lysis of cell protoplast 

and confers rigidity and shape on cells 

Peptidoglycan (murein) complexed with 

teichoic acids 

 Plasma membrane:- 
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 Permeability barrier; transport of solutes; 

energy generation; location of numerous 

enzyme systems Phospholipid and protein 

 Ribosomes Sites of translation (protein 

synthesis) RNA and protein 

 Inclusions Often reserves of nutrients; 

additional specialized functions Highly 

variable; carbohydrate, lipid, protein or 

inorganic 

 Chromosome Genetic material of cell DNA 

Plasmid Extrachromosomal genetic material 

DNA[1] 

 

Uses Of Microorganisms 

Microorganisms For The Development Of 

Biological And Biotechnological Drug 

Numerous scientific, industrial, and commercial 

procedures have been found to use biotechnology.  

To generate goods in industries including drug 

development, animal and human nutrition, 

agricultural advancement, and environmental 

protection, it is described as modifying live 

organisms or components obtained from them. 

The field of pharmaceutical biotechnology falls 

within this science.  Molecular and cell biology, 

biochemistry, genetics, bioinformatics, 

microbiology, bioprocess engineering, and 

separation technologies are all used. Each one 

permits the synthesis of drugs.[4] 

 

Electricity Generated By Microbes 

Over the past ten years, there has been a lot of 

research done on the recently discovered technique 

of direct electron transfer from anaerobically grown 

microorganisms to an electrode of a fuel cell. 

Microbial fuel cells (MFCs) are devices that use the 

electrogenic bacteria responsible for this electron 

transport to produce electrical current. The two 

most extensively studied bacteria, 

Shewanellaoneidensis and 

Geobactersulfurreducens, were used in the review 

to examine the molecular mechanisms of electron 

transfer to the environment. The discovery of 

bacterial conducting pili (nanowires), which are 

utilised to transport electrons between bacteria and 

to an electrode, made headlines. Microbial 

associations are active in the genuine MFCs, [5] 

 

IMMUNOFLUORESCENCE:A Quantitative 

Autecological Study of Microorganisms in Soil 

An atecological approach to microbial 

ecology is made possible by the fluorescent 

antibody (FA) technology, which enables the 

observation and identification of particular bacteria 

in their natural environments. It is described a 

method for quantifying certain bacteria in terrestrial 

and aquatic habitats using the FA approach. For the 

most challenging FA-quantification issue—the 

microorganism living in soil—procedures were 

created. The protocol that was developed included 

the following steps: releasing bacteria from soil in a 

dispersed suspension; flocculating soil colloids out 

of suspension; concentration of the bacteria 

remaining in a known volume of suspension on a 

special membrane filter; staining with the proper 

homologous FA; and counting reactive cells using 

incident light immunofluorescence microscopy.[6] 

 

Microorganisms' Social Behaviour Has Evolved 

Over Time. 

Recent research on microorganisms has 

uncovered a variety of intricate social behaviours, 

such as cooperation in communication, foraging, 

construction, and reproduction. These microbes 

ought to offer fresh, manageable systems for the 

study of social evolution. The use of evolutionary 

and ecological theory to comprehend their 

behaviour will help in the development of more 

effective methods to control the numerous 

dangerous bacteria that take advantage of social 

interactions to harm people.[7] 

 

Environmental Scanning Electron Microscopy 

Benefits For Studying Microorganisms 

Since water makes up the majority of 

microorganisms, including bacteria, fungus, 

protozoa, and microalgae, direct observation with a 

conventional scanning electron microscope (SEM) 

is not possible. Microorganisms must be fixed, 

frozen or dehydrated, and coated with a conductive 

layer prior to being observed in a high vacuum 

environment for SEM. The mechanical disruption 

of sensitive samples during sample preparation can 

degrade morphological data and introduce 

additional artefacts. With little preparation and 

without the use of conductive coatings, the 

environmental scanning electron microscope 

(ESEM) offers a method for imaging biological 

samples that are either hydrated or dehydrated.[8] 

Reproduction Of Bacteria:- 

Natural selection depends on the ability of 

living things to reproduce, which is why it's 

frequently mentioned when defining what it is to be 

alive. There is a wide range of reproduction 

methods among the different types of life that exist 

on Earth. Microorganisms can reproduce asexually 

in a variety of ways, including by splitting into 

many pieces, producing microscopic propagules, 
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and fragmenting their bodies into two equal parts. 

This observation instantly raises the following 

inquiries: Why is there so diversity seen? What 

selection pressures are influencing the evolution of 

microbial reproduction mechanisms? What types of 

reproduction strategies may we anticipate seeing 

among the undiscovered microbial species? 

The life history theory, which was initially 

created for macroscopic species like animals and 

higher plants, addresses these issues. However, the 

life cycles of microscopic species develop under 

quite diverse circumstances. Their observation and 

evaluative skills, for instance, are incredibly 

limited, and as a result, their behaviour is a 

predetermined selection from a small set of 

techniques rather than any kind of decision-

making. When compared to environmental 

processes, microscopic species reproduce 

extraordinarily quickly; many microbial 

generations can occur in a single day. Therefore, 

compared to macroscopic species, the 

environment's stochasticity tends to be a 

component of comparatively modest consequence. 

For the most part, semelparous cell division (or 

colony breakup) is the norm: There is no clear-cut 

"parent" person left; allbinary fussion reproduction 

of bacteria  fig.[12] 

 

 
Binary fission, often known as body 

splitting into two new bodies, is an asexual 

reproductive method. When an organism divides 

into two halves (cytokinesis) through binary 

fission, it doubles its genetic material, or 

deoxyribonucleic acid (DNA), with each new 

creature acquiring one copy of the latter. 

Prokaryotic organisms mostly reproduce through 

binary fission. Depending on the axis of cell 

separation, binary fission in protists is frequently 

classified as transverse, longitudinal, or other 

forms. In some creatures, such tapeworms and 

scyphostome polyps, regular transverse fission is 

known as strobilation. The proglottids of 

tapeworms and the ephyrae of scyphozoan jellyfish 

are the fission products that are typically produced 

as a chain, or strobilus; each matures in turn and 

separates from the end of the strobilus. A process 

known as fragmentation occurs frequently in a few 

metazoan (multicellular) organisms and involves 

the division of the body into many pieces at once. 

Generally speaking, planarian fission and 

fragmentation indicate direct reproduction, wherein 

each piece regenerates any missing pieces to create 

a fully fledged new animal. products for 

strobilation,Cell reproduction occurs through cell 

division. View mitosis and meiosis.[9] 

Some Bacterial Groups employ uncommon Cell 

Division Patterns: Some bacterial groups employ 

uncommon forms or patterns of cell division to 

reproduce. Some of these bacteria multiply to a size 

that is more than twice that of their original cell, 

and then they divide numerous times to give rise to 

numerous child cells. Other bacterial lineages 

divide through budding. Others create internal 

progeny that grow inside the cytoplasm of a bigger 

"mother cell" in the body. Here are a few 

illustrations of some of these odd ways that bacteria 

reproduce. 

The Stanieria cyanobacterium produces 

beocytes.Binary fission never occurs in Stanieria. It 

begins as a tiny, spherical cell with a diameter of 1 

to 2 m. The term "baeocyte" (which means "small 

cell" in Greek) is used to describe this cell. The 

baeocyte starts to expand and eventually develops 

into a vegetative cell that can reach a diameter of 

30 m. The cellular DNA is repeatedly reproduced 

as the cell expands, and a substantial extracellular 
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matrix is created. The vegetative cell finally enters 

a reproductive phase where it quickly divides into 

dozens or even hundreds of baeocytes through 

cytoplasmic fissions. The baeocytes are eventually 

released when the extracellular matrix ruptures. 

Other Cyanobacteria (an Order) of the 

Pleurocapsales use peculiar patterns of division in 

their.[10] 

Transfer of Horizontal GenesBacterial 

reproduction is asexual, which guarantees that the 

main mechanism of inheritance is vertical, from 

parent to offspring. However, new genetic 

functions can also be 'horizontally' transferred 

between lineages by transformation (absorption of 

extracellular DNA), transduction (transmission by 

phage or vesicle), and conjugation (physical 

connections between bacterial cells). A lineage can 

acquire unique gene function by horizontal gene 

transfer (HGT), as evidenced by the spread of 

antibiotic resistance on plasmids. Although it may 

play a significant role in causing AR in nature, the 

significance of HGT in producing ecological 

divergence linked to AR has not received much 

attention in laboratory research.[11] 

 

Isolation Types Of Bacteria:- 

1 ]Streak plate method. 

2 ]pour plat method. 

A ]Loop dilution technique. 

B ]Serial dilution technique. 

3 ]Spread plate method. 

4 ]Micromanipulator method. 

5]Roll tube method. 

Identification Of Bacterial Cell  

1] Staning reaction. 

A] Negative staning. 

B] Gram staning. 

2]Biochemical test. 

A]Indoleproduetion. 

B] Methyl Red test. 

C] Vooges-proskuer. 

D]Citrate utilization test.[RE. 1] 
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