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Microbial growth can result in cell  enlargement eventually leading to cell division. 

Under certain conditions growth can occur without cell division, for example, when cells 
are synthesizing storage compounds, e.g. glycogen or poly β-hydroxybutyrate. 

In this situation the cell numbers remain constant, but the concentration of biomass
continues to increase. 

This is also true for coenocytic organisms, such as some fungi, that are not divided into 
separate cells. Their growth results only in increased size.

Growth may be defined as an increase in cellular constituents. It may refer to an increase 
in cell volume or cell number.



Most prokryotes (bacteria) reproduce by binary fission.

Cell Division: is the process by which a parent cell divides into two or more daughter cells.





In prokaryotes, cell division or 
cytokinesis involves several steps: 

(1) selection of the site where the 
septum will be formed; 

(2) assembly of a specialized 
structure, the Z ring, which 
divides the cell in two by 
constriction; 

(3) linkage of the Z ring to the 
plasmamembrane and perhaps 
components of the cell wall; 

(4) assembly of the cell wall-
synthesizing machinery; and 

(5) constriction of the Z ring and 
septum formation. 

One model holds that the FtsZ filaments are shortened by losing FtsZ subunits (i.e., 
depolymerization) at sites where the Z ring is anchored to the plasma membrane. 



(Or  batch culture)

(Preparation for 
multiplication)

(microorganisms are
growing & dividing at 
the maximal rate 
possible)

(limitation of nutrients and O2, 

accumulation of toxic wastes)

Rate of death=Rate of multiplication

Rate of 
death>Rate of 
multiplication

(exhaustion of nutrients and 
buildup of toxic wastes 
resulting in cell damage)



Lag Phase:  

No increase in cell number
Synthesis of ATP, essential cofactors, ribosomes, new enzymes, etc.

It varies considerably in length with the condition of the microorganisms and the nature of 
the medium. 

For example, it may be quite long if the inoculum is from an old culture, if medium is 
chemically different.

On the other hand, the lag phase will be short or absent if a young, exponential phase 
culture is transferred to fresh medium of the same composition.

Unbalanced growth or lag is seen during shift-up and shift-down experiments. Shift-up:
where a culture is transferred from a nutritionally poor medium to a richer one; and shift-
down, where a culture is transferred from a rich medium to a poor one– to reorganize
themselves metabolically.



The rate of microbial growth is constant during the exponential phase; that is, the 
microorganisms are dividing and doubling in number at regular intervals. 

Because each individual divides at a slightly different moment, the growth curve rises 
smoothly rather than in discrete jumps.

When microbial growth is limited by the low concentration of a required nutrient

At sufficiently high nutrient levels the transport 
systems are saturated, and the growth rate does not 
rise further with increasing nutrient concentration.



The Mathematics of Growth

During the exponential phase each microorganism is dividing at constant intervals. Thus 
the population will double in number during a specific length of time called the generation 
time or doubling time.

Suppose that a culture tube is inoculated with one cell that divides every 20 minutes.

Because the population is doubling every generation, the increase in population is always 
2n where n is the number of generations. 

The resulting population increase is exponential or logarithmic (fast population growth)





Specific 
growth rate





The generation time varies in 
different microorganisms
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