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Microorganisms 
in environment

The Carbon Cycle

Lec1:
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The Nitrogen Cycle
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Env problems naturally solved by

Microorganisms in environment

microorganisms such as bacteria, fungi

Which break down contaminant into a form

less harmful or not harmful
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• Endogenous respiration

• Occurred when low organic load: minimal sludge 
production
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A little Microbiology

Microbial cell
Classification
Bacteria
Archaea
FungiFungi
Algae
Protozoa
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Microbial cell

فعال موادزنده به موادغذايي تبديل توانايي-

رطوبت فشار، دما، مانند محيطي محرکهاي به پاسخگويي قابليت-

مثل توليد و رشد قدرت-

سلولي ساختارهاي و انرژي توليد منظور به )آلي( موادغذايي تجزيه توانايي  -
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Classification

Prokaryotes
Bacteria
Archaea

Eukaryotes
Fungi
Algae
PProtozoa
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Classification

example

Protists Kingdom Kingdomسلسله
Proteobacteria phylum شاخه
- Proteobacteria class رده
Bulkholderiales order راسته
Ralstoniaceae family خانواده
Ralstonia genus جنس
basilensis species pگونه

Ralstonia basilensis R25C6 R. basilensis R25C6 
Escherichia coli E. coli
Pseudomonas putida P. putida
Saccharomyces cerevisiae S. cerevisiae
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Bacterial morphology

Shape

Size

Arrangement

ColonColony 

structure
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Bacterial morphology
Shape, size, arrangement
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Bacterial morphology
Shape, size, arrangement
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Bacterial morphology
Shape, size, arrangement
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Bacterial morphology Colony 

13

Bacterial morphology Structure

membrane

Bacterial cell wall

Structure
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Bacteria
Chemical composition

water 75%
Macromolecular 
composition

Dry 
matter

25%

organic 90%

C 45-55

H 5-7

composition

Proteins 50-60

Carbohydrates 10-15

Lipids 6-8

DNA 3

O 22-28

N 8-13

inorganic 10%

P, K, Na, Mg, Ca, S, … metals

RNA 15-20
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Growth requirement

Nutrients 

Oxygen

Moisture

O ti l t t d HOptimal temperature and pH 
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Energy source
Phototrophs

Growth requirement

Phototrophs
Chemotrophs

Chemoorganotrophs
Chemolithotrophs

C bCarbon source
Autotrophs
Heterotrophs
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Bacteria
Environmental conditions

Temperature
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Bacteria
Environmental conditions

pH
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Bacteria
Environmental conditions

oxygen

1 Obli A bi1 Obligate Aerobic

2 Obligate Anaerobic

3 Facultative bacteria

4 Microaerophiles

5 Aerotolerant
20
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Bacteria
Environmental conditions

Salinity osmosis pressureSalinity , osmosis pressure

Halophiles

Extreme Halophiles
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• adapted to heat , salt , acid , pH, pressure

h d

Archaea

• Methane producers

• Hyperthermophiles

• Extreme halophiles

• Sulfur reducers• Sulfur reducers
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Fungal morphology

yeast
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Fungal morphology

yeast

Saccharomyces cerevisiae
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Fungal morphology
Mold

Mycelium
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Fungal morphology

Mold

Mycelium
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phenotype approach

Classification

Taxonomy
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Phenotype
Genotype

phenotype approach
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E. coli 

intestinal bacterium

killed 7 people and made 1,000 others ill in, 

Microorganisms
Good or Bad ?

Cryptosporidium

Ontario, in 2000. 

Contamination  of the town’s well water
when heavy rains washed manure into the wells
at a time when the disinfection system was broken.

Cryptosporidium

the best known and most deadly case 
of contamination in the U.S. 
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The main source of pathogens

Microorganisms
Good or Bad ?

•Domestic waste 

•Effluent from WWTP

•Agricultural runoff (animal feedlots)

•Stormwater runoff (carries animal and bird droppings) 

•Industrial waste
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