


BACTERIAL GROWTH 
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ÇRefers to an increase in bacterial cell 

number (multiplication). 

 

ÇResults from bacterial reproduction 

(binary fission) 

 

·parameter called generation time 

(the average time required for cell 

numbers to double). 

 



Bacterial Reproduction  

  

VBacteria reproduce a sexually by simple binary 

fission. 

1)  Elongation of the bacterial cell. 

2)  Duplication of the chromosome. 

3)  The two sister chromosomes attach to the 

mesosome. 

4) Cell membrane and cell wall will form a 

transverse septum that divides the mother cell 

into 2 equal daughter cells. 
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Bacterial Reproduction 

 

o  The number of bacteria (n) increases logarithmically.  

     1      2      4      8      16   32    64    128 etc 
 

Ç =2
n 

 

ÇThe doubling (generation) time:  
    The time required by the bacteria to double its number, 

varies from one species to another. 
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The generation time varies from one species to 

another e.g. 

1-V. cholera  has a generation time   17 minutes.    

2-Escherichia coli has a generation time 20 minutes.  

 By contrast,  

3-Mycobacterium tuberculosis has a generation time of 24 

hours.  
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Growth bacteria 

 

 

 

·.  

 

 

Most bacteria will grow on artificial culture media prepared from 

extract from animal  or plant tissues , which supply pre-formed 

nutrients  and vitamins  

Some bacteria, cannot grown in vitro;  

 e.g. 

1- Mycobacterium leprae (leprosy)  

 2-Treponema pallidum (syphilis),  

Other bacteria, only replicate intracellular within host cells 

and are therefore grown in tissue culture. 
 e.g. 

1-Chlamydia spp. 

 2-Rickettsia spp.,  



Growth Requirements  

o In order to grow bacteria have certain 
requirements: 

 

ü Nutrients 

ü Growth factors 

ü Suitable temperature 

ü Suitable pH 

ü Oxygen 

ü Carbon dioxide 

ü Moisture. 
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Nutrients  

o Nutritional requirement for growth include: 

1- Macromolecules : needed in larger amounts. 

    Examples:  

    - CHNOPS  

    - Mineral salts: Ca, Fe, Mg, k,.. 

2- Micromolecules : required in trace amounts. 

     - Mn, Zn, Co, Ni 
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Bacteria are classified into:  

 

1- Autotrophic bacteria:  (auto= self/ troph=  

feeding) 

     Autotroph= use carbon dioxide as a source of 

carbon and ammonium salts as a source of 

nitrogen, from which they synthesize organic 

substances, e.g protein, CHO,é    
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Nutritional requirements  



2- Heterotrophic bacteria:  (hetro= other) 

    Use preformed organic compounds (made by 

others) 

    they derive their energy by oxidation or 

fermentation of organic compounds (glucose). 
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Nutritional requirements  



·Most  bacteria  of medical  importance  

are heterotrophic  bacteria  
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Growth factors  

oMany pathogenic species of bacteria require for  

growth essential substances, which they can not 

synthesize, like vitamins, amino acids,é 

 

× Fastidious bacteria:  are those which require  

  unusually complex nutrients. 
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Temperature  

·Different microbial species vary widely in their 

optimal temperature ranges for growth: 

V Psychrophilic : 

      grow best at low temp (15 -20°C) 

V  Mesophilic :  

       grow best at 30 -37° C. 

V  Thermophilic forms : 

       grow best at 50 - 60°C 
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Temperature  



   Hydrogen ion concentration (pH) 

·Most bacteria of medical importance can grow 

at  a pH of 6-8 (neutralophiles). 

· Some forms (acidophiles) have optima as low 

as pH 3.0  

·,e.g lactobacilli. 

·Others (alkaliphiles) have optima as high as pH 

10.5, 

·e.g. Vibrio cholerae. 
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pH 

 

Acidophiles 

 

Neutralophiles 

(most bacteria) 

Alkalophiles 
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Examples Definition Class 

 Mycobacterium    

 tuberculosis 
 Grow  only in the   

 presence of O 2 

Obligate (strict) aerobe  

Clostridium  

tetanus  

Can not grow in 

the presence of O 2 

Obligate (strict) 

anaerobe  

Most pathogenic 

bacteria of 

medical  

Can grow in the 

presence or 

absence of O2 

Facultative anaerobe 

Campylobacter  Require low O 2 

tension  

Microaerophilic bacteria 

Oxygen  



 CO 2  

Ç Most bacteria require CO2 in low concentration. 

Ç Certain bacterial species (Carboxyphilic) require  

     higher concentrations of CO2, e.g.: 

   - Neisseria species require 5-10%. 

   - Brucella abortus require 20% CO2. 
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Moisture  

 

·Four-fifth of bacteria cell weight consists of 

water, and moist is necessary for growth. 
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Bacterial Growth Curve 

·If a small number of bacteria are inoculated into 

a liquid nutrient medium and the bacteria are 

counted at frequent intervals and the results 

plotted, a characteristic growth curve with 4 

phases is obtained: 
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