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Prokaryotes

Bacteria (coccus and 
bacille)

Cyanobacteria



Fungus(Yeast) Fungus (Mold)

Eukaryotes



ROBERT HOOKE

One of the most important discoveries of biology
occurred in 1665, with the help of a crude
microscope, when Robert Hooke stated that life’s
smallest structural units were cells.

History of Microbiology



ANTONY VAN LEEUWENHOEK

• First to observe living 
microbes

• His single-lens magnified 50-
300X magnification

• Between 1674-1723 he 
wrote series of papers 
describing his observations 
of bacteria, algae, protozoa, 
and fungi (Animalcules)



History

• 1796 – First vaccine (smallpox)
Edward Jenner



History

• 1885  - Vaccine against   
Rabies

Louis Pasteur



PASTEUR’S EXPERIMENT

trapped airborne organisms in cotton; he also heated the
necks of flasks, drawing them out into long curves, sterilized
the media, and left the flasks open to the air.
In this way Pasteur disproved the theory of spontaneous
generation



History

• 1929      Discovery of Penicillin
(first antibiotic)

Alexander Fleming







Introduction

• Environmental microbiology is the study of 
the beneficial and harmful effects of microbes 
on the environment.

• This discipline includes microorganisms in
• water
• soil 
• air



Cholera Outbreak in London in 
1854

Snow’s Map for water supplies







The Progenote

Evolutionary Timeline: Bacteria appeared 3.5 billion years ago



• Soil Microbiology
• Billions of organisms in soil

– Over 80 % are bacteria
• Millions in each gram of soil  

– Most are in the top few cen:meters of soil 
– Biomining 
– Many an:bio:cs come from Ac:nomycetes

• Streptomycin, tetracycline 
– Bacterial popula:ons es:mated by plate count 



– Biogeochemical cycles for carbon, nitrogen, 
sulfur and phosphorus are vital for life

• Elements oxidized and reduced by microbes to meet 
their metabolic need

• Recycles elements into the environment
– Production
– Consumption
– Decomposition







Microorganisms in Air
• There are soil microorganisms up to 100-150 meters 

in height in the air we breathe.

• These microorganisms live in the air for a while 

according to their resistance to sunlight and drying 

• These can include microorganisms (pathogens) that 

sometimes cause disease while not causing the 

disease in general



• Environment involves all physical, 

chemical, biological and social factors

that affects;

– living organisms including human beings

– Their actions during their lifetimes

Environment-Definition























The Structure of Ecosystem
• Ecosystem is composed of different biological 

levels :
a. Biosphere: the region where the living organisms 

are located, from the deepest point of the earth's 
oceans to a few thousand meters above the 
atmosphere 

b. Hidrosphere: covering the ¾ of the world, forming 
the source of water

c. Litosphere: a layer covering the land and rock of the 
earth's crust

d. Atmosphere: creates the gas layer surrounding the 
earth. This layer contains 78% nitrogen, 21% oxygen, 
0.03% carbon dioxide gas















































What are the important effects of microbial groups
in nature

















Biogeochemical cycles

• Matter can neither be created or destroyed
• A constant amount of matter in the 

environment must be recycled
• Microbes are essential in the conversion of 

nutrients into organic and usable formats
• Microbes are essential in the conversion of 

nutrients into the inorganic form


