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Bacterial Growth  

What is Bacterial Growth ?. 

Bacterial Growth refers to on increase in bacterial 

numbers , not increase  in the Size of the individual cells.  

Modes of Reproduction in bacteria  

Bacteria normally reproduces by binary fission in which a 

single cell divides into two daughter cells . 

    a few bacterial species reproduce by Budding i.e. .it              

produces an initial out growth that enlarges & separates 

from the parent  cell  forming new individual cells . 

 Some filamentous bacteria(certain actinomycetes) 

    reproduce by producing chains of  conidiospores. 

 



Phases of Growth  

When a few bacteria are inoculated in to liquid growth 

medium, if the population it counted at intervals it is 

possible to plot a bacterial growth curve .that shows the 

growth of cells over times. 

there are four basic phases of growth  

1. The lag phase . 

2.  The log phase . 

3. The stationary phase. 

4. The death phase 



The graphical representation of 

growth  

The dotted line indicates the 

transitional period i.e the time 

required before all cells enters a new 

phase . 



Events taking place in different 

Phases of bacterial Growth  

Lag phase :-During this phase , no growth occurs 
as the cells adapts themselves  preparing 
enzymes as required & increases in size required 
for cell division . 

Log phase :-During this phase , the prokaryotes 
starts to divide & the cell number increase at a 
constant rate . 

Stationery phase :- During this phase , no increase 
in cell number is observed , since they use up all 
the necessary nutrients & accumulates growth 
inhibitor . 

Death phase :-Cell death becomes greater than 
that of cell division , as a result of which the cell 
dies & the solution become turbid . 



Measurement of Bacterial Growth . 

Basically there are two ways of Measuring 
bacterial growth . 

         1.Direct Measurement of bacterial growth which includes.  
         a. Plate counts . 

         b. Filtration . 

                c. the most  probable number (MPN) method  

         d. Direct Microscopic count . 

 

Indirect Measurement of Bacterial Growth. which includes. 

                 a.Turbidity  Measurement . 

         b. Metabolic Activity . 

         c. dry  Weight   



Direct  Measurement Of Bacterial 

Growth . 

Plate Counts :-This is the most frequently used 
method of measuring bacterial population . 

        1. Plate Counts are reported as Colony forming unit  

        2. When a plate count is performed it is important that   

            only a limited number of Colonies develop in the   

            plate. when too may colonies are present it cause  

            inaccuracies in the count . 

        3. In order to ensure the colony count within the range , 
serial  

            dilution is done. 

  





Serial Dilution 

Calculation :- No of Colonies on plates * 

    Dilution factor  = no of bacteria/ml 
  
                            4 

      32 colonies X10 

                  4  

      =32 X10  C.F.U 



Pour plates & Spread .Plates  

A plate count is also done 

by pour plate method & 

spread Plate method which 

is as follows. 

 

 

 

       Disadvantage Of 

Pour Plate 

• Some heat sensitive micro-

organisms will be damaged 

& will therefore be unable 

to form colonies  

 





Filtration 

This method is basically applied when the quantity 

of bacteria is very small 

In this technique atleast 100ml of water are 

passed through a thin membrane filter whose 

pores are too small for bacteria to pass 

Thus the bacteria are filtered out & retained on the 

surface of the filter . 

The filter is then transferred into a petri-dish 

containing a pad soaked in liquid nutrient medium 

where the colonies arise on the filters surface .  

The colonies so formed are then measured . 



The most probable number (MPN )method 

Another method for determining the 

number of bacteria in a sample is the 

most probable number method which 

is as follows . 

 





Direct Microscopic count  

In direct microscopic count , a measured volume 

of bacterial  suspension is placed within a defined 

area on a microscopic slide . 

A specially designed slide called petroff- Hausser 

cell Counter is used in direct microscopic counts . 





Indirect Measurement of Bacterial .growth  

Microbial  number are obtained by some of the following indirect 

means. 
Turbidity Measurement :-this is one of the most practical way of 
monitoring bacterial growth . 

The instrument used to measure turbidity is spectrophotometer 

In the spectrophotometer a beam of light is transmitted through  a 
bacterial suspension to a light sensitive detector, 

As bacterial number increases increases, less light will reach the 
detector and  will be registered on the instrument scale as 
percentage of transmission.  

It is also printed on the instrument scale as logarithmic  expression 
called the absorbance (sometimes called optical density). 

Disadvantage; Cannot be applied to count  for small number of  

bacteria  





Metabolic Activity  

Another indirect method to estimate bacterial numbers is to 

measure a population by Metabolic activity,  

 

 

 

In this method it is assumed that the amount of metabolic 

products such as acid or Co2  is directly proportional to the 

no of bacteria present. 



Dry weight 

Dry weight: It is basically applied to measure the 

growth of filamentous organisms.  

In this procedure the fungus is removed from the 

growth medium filtered to remove the extraneous 

material & dried in a desiccators, it is then 

weighed .For bacteria ,the some basic procedure 

is followed. 
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