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1.1. OBJECTIVES 

 

After reading this unit we will be able to learn:  

 The early development of microbiology as a field of science 

 Important contributions of pioneer scientists in microbiology  

 Compare the world before and after the advent of microorganisms 

 Present and future prospects of advances in microbiology 

 Impact of microbiological research on mankind over the decades 

 

1.2. INTRODUCTION 

 

Many microorganisms cause a wide array of diseases on plants, animals and 

humans. Viral, bacterial and fungal diseases of human beings have taken a heavy 

toll of human life, destruction of domesticated animals and total loss of agricultural 

crops. Before the discovery of the relationship between microorganisms and 

diseases, the cause of diseases was unknown and man continued to suffer. 

Developments in the field of microbiology gave an insight into the life of microbes. 

Study of the structure and life history of microbes and their physiology, metabolism 

genetics etc., enabled us to control several diseases. 

Microbiology has developed leaps and bounds since the discovery of 

microorganisms to the present day world. Several important contributions in the 

field of microbiology have drastically changed the world we live. Many significant 

contributions have been made in several fields of microbiology like medical 

microbiology, environmental microbiology, agricultural microbiology, food 

microbiology, microbial biotechnology etc., which include discovery of infectious 

microbes and their control by sanitation, preventive medicine, and chemotherapy. 

Role of microorganisms in agriculture by discovering the microbes vital in 

processing materials in soil, e.g., nitrogen, sulfur, etc., in food industry by 
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developing microbial fermentations responsible for all alcoholic beverages, breads, 

pickles, cheeses, etc. Control of food and drink spoilage is major concern of food 

industry. Development of chemical products from microbes that have incredible 

variety of metabolic properties and can be used to produce acetone and other 

commercial solvents, pharmaceuticals, antibiotics, preservatives, etc., Microbial-

biotechnology which includes genetic engineering, i.e., ability to move genes freely 

from one organism to another, select genes of interest and amplify their expression.  

 

1.3. WORLD BEFORE THE DISCOVERY OF MICROORGANISMS 

Ancient humans were aware of the various factors that caused disease. Early 

civilizations of Crete, India, Pakistan and Scotland were using toilets and sewers. 

Lavatories, dating around 2800 BC, have been discovered in Orkney Islands and in 

Pakistan. In Rome, 315 AD, there were the public lavatories where people socialized 

and conducted business. As early as AD 589 the Chinese used toilet papers, while 

moss, hay and straw served as toilet paper in Europe. Around 2700 BC Indus Valley 

of Pakistan was the first cities to used water pipes. Metal water pipes were used in 

Egypt (2450 BC) used metal pipes and the palace of Knossos on Crete around 2000 

BC had clay pipes. Rome ensured clean water supply by building aqueducts and 

water supply. Ancient people were aware that some diseases 

were communicable and therefore infected people were isolated. E.g. lepers were 

universally isolated. Entire villages were isolated and abandoned due to escape 

infections due to Black Death in Europe. Small pox forced the rich of Europe to flee 

their homes in the middle Ages. They also knew that people who recovered from a 

particular disease were immune to that disease and more often these survivors were 

expected to nurse the diseased. Ancient people had certainly seen masses of 

microbes, such as mold and bacterial colonies, on spoiled food, but they were not 

considered living organisms. The first person to report seeing microbes under the 

microscope was an Englishman, Robert Hooke.  
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In earlier days, diseases like typhoid fever, cholera, and small pox caused 

severe epidemics killing lakhs of people, sometimes completely wiping out whole 

towns or villages. Later on some diseases like AIDS, measles and polio also caused 

considerable damage to human lives. People were always terrorised by these 

infectious diseases. Until late 1850s people were completely ignorant about the 

cause of these diseases and therefore did not know how to get rid of them. Several 

concoctions were used as cures for diseases but they were not at all effective.   

During 1660s, an English Scientist Robert Hooke developed the earliest 

microscope and observed some microscopic beings which he published as 

Micrographie. Hooke in his book had described the eye of a fly, stinger of a bee, 

structure of a feather, shell of a protozoan, and plant-like form of a mold. He 

Subsequently, other scientists reported their observations of microbial world. Dutch 

naturalist Jan Swammerdam described red blood cells, Dutchman Regnier de Graaf, 

discovered cell clusters called follicles in the animal ovary, Italian physiologist 

Marcello Malpighi described the tiny capillaries of an  cardiovascular 

system.  

In late 1670s, Anton van Leeuwenhoek gave a detailed description of 

microorganisms. Until then nobody knew the relationship between microbes and 

infectious diseases. During those days people bathed only three times during their 

life: at birth, on getting married, and after death. This led to many skin diseases like 

boils and abscesses. There were no proper sanitation and drainage systems. People 

emptied used chamber pots out the window thus contaminating the streets. Flies 

from outdoor cesspools moved everywhere contaminating food and water causing 

widespread typhoid, cholera and dysentery.  Food often decomposed due to lack of 

refrigeration. When people consumed such spoiled food it caused food poisoning 

and botulism. Rats were common in streets and homes carrying several diseases. 

People were infested with lices. Mosquitoes caused malaria, plague and typhus 

fever. During late 1800s, the scientific work of researchers like Louis Pasteur, 

Robert Koch, and their contemporaries identified the relation between disease and 
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microorganisms. Their pioneering work resulted in the explosion of research and 

discovery leading to an understanding and control of many diseases. At that time the 

life expectancy was 42. Contrarily, due to the significant developments in 

microbiology the life expectancy of an average person has gone up. 

 

1.4. BEGINNINGS OF MICROBIOLOGY 

 

Microbiology progressed rapidly in the middle of the last century following 

the discovery of microscope by Anton von Leeuwenhoek. Pioneer workers zoologist 

Christian G. Ehrenburg, the botanist Ferdinand Cohn, the mycologist Heinrich A. 

DeBary, and others contributed significantly through their research on microbes 

which led to the recognition of microbiology as a field of science. Further, 

elucidation of the chemical processes brought microbes, and of their role in 

fermentation and in the causation of disease was initiated with the work of the 

chemists E. A. Mitcherlich and Louis Pasteur.  

e cultures and his observations on disease 

causing microorganisms contributed to the knowledge of the association 

microorganism and diseases which led to the elucidation of the infectious nature of 

diseases. Paul Ehrlich developed the field of chemotherapy and use of dyes and 

arsenicals for treating infections. Emil von Behring and Shibasaburo Kitasato 

discovered the antitoxins and vaccine therapy. All these important findings 

expanded our knowledge on control of infectious diseases.  

Later on, Winogradsky and Beijerinck contributed to the biochemical studies 

of on the role of various bacteria in important natural processes, such as nitrification, 

nitrogen fixation, and sulfur oxidation. This led to several studies on organisms 

responsible for known processes, their occurrence, nature, and activities such 

microbes. This understanding broadened the field of general microbiology. D. 

Iwanowsky's and Beijerinck's work on viruses, Joseph Lister's ideas on disinfection, 

Woronin's, De Bary's and Burril's work on plant pathogens, were the most 
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significant contributions to the field of microbiology which revolutionized the study 

of early microbiology.  

Early microbiology faced several problems owing to the emphasis on the 

prevalent practical problems of those days. Pasteur concentrated more on 

fermentation studies and silkworm diseases, control of rabies and anthrax, but 

worked little on the causal organisms.  However, Robert Koch studied organisms 

responsible for tuberculosis and life cycle of the anthrax bacillus, and methods to 

control them. Beijerinck studied bacteria responsible for the processes in soils and 

water. Winogradsky studied bacteria capable of bringing about certain autotrophic 

chemical reactions. Several other workers contributed to the methods of control of 

microbial activities, selection of pure cultures, establishment of principles of 

chemotherapy and others.  

 

1.5. EARLY DEVELOPMENTS IN MICROBIOLOGY 

 

Subsequently, microbiology progressed as a discipline owing to the 

significant contributions made by zoologists and botanists which led to the 

introduction of courses in bacteriology. Chemists contributed to the studies on 

nature and nutrition of microbes. Cohn, a botanist, Pasteur a chemist, Koch and 

Lister from medical field contributed significantly to microbiology as a potential 

discipline. Several other scientists like the plant pathologist, the agronomist, the 

agronomist, the sanitary worker, the food expert, the brewer and the distiller, and 

industrialists have rendered their contributions to the development of microbiology. 

Pioneer studies on isolation, identification and description of microbes like bacteria, 

fungi and viruses laid a solid foundation for subsequent growth of microbiology. the 

great potentialities of microbes as chemical, or rather biochemical, agents was 

recognised starting with Pasteur's work on the separation of tartrates by molds and 

the role of lactic and butyric acid bacteria as agents of fermentation, which led to the 

studies on production of alcohols, organic acids, vitamins, and antibiotics. The 

selection of various microbial strains and the development of the microscope and the 
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ultra microscope resulted in new techniques for the study of bacteria, viruses, and 

other groups of microorganisms. Methods were developed for studying of the 

composition of microbial cells, of enzyme systems, and the isolation of viruses.  

Early microbiologists concentrated on development of methods needed for 

the isolation and identification of bacteria and other microorganisms, the growth of 

these organisms in pure culture, and the determination of the role of these organisms 

in certain processes, such as causation of disease, spoilage of foodstuffs, or the 

numerous reactions taking place in the soil and in the sea. The life cycles of the 

organisms were also investigated. These studies and concepts, in various 

modifications, have also influenced our understanding of the role of microorganisms 

in biochemical reactions taking place in such natural substrates as soil and 

water. Methods to control the microbes responsible for these reactions were 

thoroughly investigated. the studies of Pasteur on microbial fermentations and on 

the causation of rabies and the work of Ehrlich and Metchnikov on disease 

mechanisms and immunological reactions were followed immediately by efforts to 

control the organisms responsible for these processes so important in human 

economy and in human welfare. 

Discoveries in the area of fermentation and putrefaction were the most 

significant contributions to microbiology. These studies further expanded the 

knowledge on microbial nutrition and biochemistry. Thus, side by side with 

respiration, fermentation introduced a new concept into life and the vital reactions 

upon which life in general and microbial life in particular is based. Winograds

findings contributed to the knowledge of sulfur bacteria, iron-oxidizing bacteria, and 

nitrifying bacteria. This gave an idea about the ability of certain bacteria to utilize 

energy liberated in the oxidation of simple chemical elements and compounds. The 

relationship of microbes with higher plants and animals were investigated. All these 

led to the development of the subject microbial ecology which focused on the 

influence of the environment upon the occurrence and activities of microorganisms.  

Several investigations on the life cycles of bacteria were conducted. The 

concepts of monomorphism and pleomorphism of bacteria gained momentum 
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leading to broadening knowledge of bacteria as natural systems. This led to various 

systems of bacterial classification. The growth and nutrition of microorganisms, in 

pure and in mixed culture attracted much attention. Synthetic organic media were 

developed for growing microorganisms. Rauhn and Czapek studied the importance 

of growth-promoting substances or vitamins and trace elements in the nutrition of 

many bacteria. Mechanisms of transformation of energy sources and of cell 

synthesis in bacteria were understood. This knowledge was useful in understanding 

of the nutrition of animals and man.  

Disease diagnostics and treatment received greater consideration and 

microbiologists contributed significantly in the field of disease and chemotherapy. 

Thousands of microorganisms were isolated, cultured, and tested for their effect on 

experimental animals. Numerous vaccines were developed from cells or cell 

products of microorganisms for immunization against infection. The ability of 

bacteria and viruses to bring about various immunological reactions in the blood of 

experimental animals was discovered. Sensitivity of microorganisms to various 

antimicrobial drugs was determined and effective drugs were developed for many 

diseases. Joseph Lister and his co-workers developed antiseptics and disinfectants, 

Ehrlich synthesised some antimicrobial drugs which were important contributions to 

improve human health. The antimicrobial potentialities of dyes, arsenicals, 

mercurials, sulphonamides, sulfones, and antibiotics revolutionized the field of 

medical microbiology.  

The importance of microbes in the cycle of life in nature in relation to their 

activities in soils and in composts, in food and in food products, in water and in 

sewage was recognised. Several botanists, zoologists, chemists, bacteriologists, 

mycologists, protozoologists, virologists, or algologists, made significant 

contributions towards understanding of the microbes, their nature, and taxonomic 

relationships. Numerous new species of microorganisms were isolated and 

identified.  
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1.6. MODERN MICROBIOLOGY 

 

New-age microbiology is characterized by the use of quantitative method 

and of the biochemical approach. Microbiology has truly become interdisciplinary 

and multidisciplinary. It is difficult to say with any degree of certainty where the 

work of the general biochemist leaves off and that of the microbiologist or the 

microbial biochemist begins. O. Warburg and O. Meyerhof, K. Lindestrom-Lang 

and Krebs made outstanding contributions to modern microbiology. New concepts 

like genetics were introduced to microbiology. G. Beadle and E. L. Tatum, of J. 

Lederberg and G. Pontecorvo worked on bacterial genetics. Significant discoveries 

were made in the fields of bacteriophages and of microbial enzymes. Population 

dynamics of microorganisms were investigated. Microbial metabolism was 

thoroughly investigated and the concepts of resistance and sensitivity, parasitism 

and saprophytism were developed. The field of antibiotics blossomed. The 

knowledge of viruses and enzymes, of vitamins and anti-metabolites, added new 

aspects and approaches to present day microbiology.  

The present-day microbiology mainly focuses on metabolism of 

microorganisms. The role of specific chemical constituents of the substrate in the 

nutrition of microorganisms, the transformation of such constituents into other 

compounds, either intermediary or final in nature, and metabolic pathways in 

general are given much attention. The  problems of oxidation and reduction, 

reactions of fermentation, and the various cycles of transformation involved in 

biosynthesis in general and the biogenesis of specific metabolic products, like 

antibiotics, in particular are addressed by the availability of isotopes and of modem 

equipment which greatly facilitates these studies.  

Present microbiologists concentrate on problems of enzyme adaptation, with 

enzymes of respiration and oxidation, and with numerous other enzyme 

systems. Problems of variation, mutation, and selection mechanisms, of genetic 

transfers and recombination, of resistance to antimicrobial agents, and the 

development of microbial strains with specific biochemical deficiencies have 
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completely transformed our understanding of microbial life and of microbial 

nutrition. Scientists have developed new and effective tools to overcome such 

problems. Viruses and phages, have been chemically purified and information on the 

mechanism of interaction of bacterial cells with phages, on the relations of prophage 

systems to mature phage, and finally the gradually evolving phage-gene concept, 

have been understood which this knowledge has thrown much new light upon the 

nature and activities of microbial life. Such studies have led to better understanding 

of the relationship between host and parasite.  

Studies on synthesis of vitamins and antibiotics by microorganisms have 

greatly enlarged our understanding of health and disease, and have helped in 

development of treatment methods. Microbes are employed in production of 

chemical substances that have the capacity to inhibit or stimulate the growth of other 

microbes, as well as of higher forms of life. The whole subject of chemotherapy has 

been revolutionized. Knowledge of microbial products, preservation of food and 

other biological products, and human health and economy have been drastically 

improved.  

Current microbiology is characterized by numerous other aspects and 

approaches that have broadened the concepts of microbiology. Cellular morphology, 

of bacterial serotypes, of the toxin-antitoxin concept, and of quantitative 

immunology has been better understood. In addition, microbiology has made 

tremendous progress in the fields of medical microbiology, such as the recognition 

of certain virulence factors and the creation of new types of vaccines, utilization of 

microbes in the study of their effects on living cells, potential use or misuse of 

microbes as a weapon of warfare. 

Microbiology is a broad and integrated subject which involves all studies 

involving small and ubiquitous organisms. Microbiology emphasises the 

biochemistry and physiology underlying the diverse activities of microorganisms. 

 

 

 



MB 1.1: Microbiology Perspectives and Classification 

 

KSOU Mysore                                                                                                                                    13 

 

1.7. SUMMARY 

Microorganisms are beneficial to man in several ways. Study of 

microbiology helps us to improve both in quality and quantity these activities so that 

man can be benefited. Medical microbiology, Agricultural microbiology, 

Environmental microbiology, Industrial microbiology, biotechnology are all 

branches of microbiology that have contributed to improvement of quality life.  

Microbiology has the potential to change bring about vast improvement in 

human life and his environment. Creation of new genetically engineered microbes 

using the technique of Recombinant DNA has led to the production of new drugs, 

produce disease resistant animals and crop plants etc. Some microbes may also help 

us to check pollution as for example bacteria that can feed on oil spill. As research 

tools, to enquire into the fundamental processes of life microorganisms play a vital 

role. Microorganisms can be cultured, their life histories can be studied in a short 

time and the results obtained can be interpreted for higher forms of life, as the 

genetic material is same. 

Microbiology has become increasingly important to society and has emerged 

as one of the most important branches of life sciences. Microorganisms practically 

affect all activities of our life like, food, clothing, shelter, health hygiene etc, so also 

microbiology has made vast progressive strides in all these fields in little less than a 

century to improve the quality of our life. Infectious diseases have almost been 

conquered by new drugs, quality of agricultural crops improved by using techniques 

of genetic engineering, new varieties of wines, liquors have been produced - all 

these are possible only because of microbiology. 
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1.8. CHECK YOUR PROGRESS 

 

1. Why were epidemics common before the advent of microorganisms? 

2. What were the important observations which led the discovery of 

microorganisms? 

3. Who were the pioneering investigators who contributed to the development of 

the discipline of microbiology? 

4. How did development of microbiology impact agriculture, medical and 

industrial fields? 

 

1.9. KEYWORDS  

 

History of microbiology, agricultural microbiology, medical microbiology, 

advent of microscope and microorganisms, industrial microbiology, genetic 

engineering. 

 

1.10. FURTHER SUGGESTED READING  

 

1. Aneja, K.R., Jain, P., and Aneja R. 2008. A text book of basic and applied 
microbiology. New Age International Publications, New Delhi.  
 

2. Jayaram Paniker, C.K., and Ananthanarayan, R. 2009. Ananthanarayan and 
Panikers textbook of microbiology, 8th Edition. Universities Press.  
 

3. Postgate, J. 1975. Microbes and Man. Penguin, Baltimore.  
 

4. 
microbiology, 8th Edition. Tata McGraw-Hill Education.  

 

 

 

 

 



MB 1.1: Microbiology Perspectives and Classification 

 

KSOU Mysore                                                                                                                                    15 

 

1.11. SOURCES  

 

1. Buckman, R., and Buckman, R. 2003. Human wildlife: the life that lives on 
us. Johns Hopkins University press.  

2. Maloy, S., and Schaechter, M. 2006. The era of microbiology: a golden 
phoenix. International Microbiology 9: 1-7.  

3. Nobelprize.org.http://www.nobelprize.org/nobel_prizes/medicine/laureates/1
952/waksman-bio.html 

4. Tortora, G.J. 2008. Microbiology - An introduction. Pearson Publishers.  

5. Wainwright, M., and Lederberg, J. 1992. History of Microbiology. 
Encylcopedia of Microbiology 2: 419-437.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MB 1.1: Microbiology Perspectives and Classification 

 

KSOU Mysore                                                                                                                                    16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


