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Crecimiento bacteriano: aumento del número de individuos en 
una población.

Implica un aumento de la biomasa de la población.

• Crecimiento individual: aumento en tamaño y masa que 
precede a la división celular.

• Crecimiento poblacional: aumento en el número de 
células.

Se requiere coordinación espacial y temporal (secuencial) en la 
síntesis de macromoléculas:

DNA – Proteínas - Hidratos de Carbono  - Lípidos



Crecimiento poblacional: formación de colonia

Observación del crecimiento 
bacteriano al microscopio óptico

Colonia bacteriana en una placa de 
Petri



Película Turbidez Sedimento

Crecimiento Bacteriano en medio líquido



• Velocidad de crecimiento: crecimiento 
de un microorganismo por unidad de 
tiempo.

• Tiempo de generación (g): tiempo 
requerido para que se formen dos 
células hijas a partir de una célula 
parental. 

Crecimiento poblacional

Tiempo de generación de distintas especies:

Escherichia coli : 17 minutos
Staphylococcus aureus :  27-30 minutos

Mycobacterium tuberculosis : 14 horas (792-932 minutos)    
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maximum rates observed in the laboratory. This is because the 
conditions and resources necessary for optimal growth in the lab-
oratory may not be present in a natural habitat, and unlike pure 
culture growth, microorganisms in nature live with other spe-
cies in microbial communities and thus must compete with their 
neighbors for resources and space.

MINIQUIZ
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MJLF�Escherichia coli.
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5.2 Fts Proteins and Cell Division
A series of proteins present in all Bacteria are essential for cell 
division. These proteins are called Fts proteins and a key one, FtsZ, 
plays a crucial role in the binary fission process. FtsZ is related 
to tubulin, the important cell-division protein in eukaryotes  
(  Section 2.22), and is also found in most but not all Archaea. 
Other Fts proteins are found only in Bacteria and not in Archaea, 
so our discussion here will be restricted to the Bacteria. The 
gram-negative Escherichia coli and the gram-positive Bacillus 
subtilis have been the model bacterial species for the study of cell 
division events.

The Divisome
Fts proteins interact in the cell to form a division apparatus 
called the divisome. In rod-shaped cells, formation of the divi-
some begins with the attachment of molecules of FtsZ in a ring 
precisely around the center of the cell; this ring will become the 

I t Bacterial Cell Division

In previous chapters we discussed cell structure and function 
(Chapter 2) and the principles of microbial nutrition and 
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Figure 5.1 Binary fission in a rod-shaped prokaryote. Cell numbers double 
every generation.

metabolism (Chapter 3). In Chapter 4 we learned the impor-
tant molecular processes that encode the structures and meta-
bolic processes of cells. Now we will consider how all of these 
come together to yield new cells during microbial growth.

Growth is the result of cell division and is the ultimate process 
in the life of a microbial cell. Knowledge of how bacteria grow has 
given us new insight into cell division in higher organisms and is 
useful for designing methods to control microbial growth.

5.1 Binary Fission
In microbiology, growth is defined as an increase in the num-
ber of cells. Microbial cells have a finite life span, and a species is 
maintained only as a result of continued growth of its population. 
As macromolecules accumulate in the cytoplasm of a cell, they 
assemble into major cell structures, such as the cell wall, cyto-
plasmic membrane, flagella, ribosomes, enzyme complexes, and 
so on, eventually leading to the process of cell division itself. In a 
growing culture of a rod-shaped bacterium such as Escherichia 
coli, cells elongate to approximately twice their original length and 
then form a partition that constricts the cell into two daughter 
cells (Figure 5.1). This process is called binary fission (“binary” to 
express the fact that two cells have arisen from one). This partition 
is called a septum and results from the inward growth of the cyto-
plasmic membrane and cell wall from opposing directions; sep-
tum formation continues until the two daughter cells are pinched 
off. There are some variations in this general pattern of binary 
fission. In some bacteria, such as Bacillus subtilis, a septum forms 
without cell wall constriction, while in the budding bacterium 
Caulobacter, constriction occurs but no septum is formed. But 
in all cases, when one cell eventually separates to form two cells, 
we say that one generation has occurred, and the time required 
for this process is called the generation time (Figure 5.1 and see 
Figure 5.10).

During one generation, all cellular constituents increase pro-
portionally, and cells are said to be in balanced growth. Each 
daughter cell receives a chromosome and sufficient copies of 
ribosomes and all other macromolecular complexes, mono-
mers, and inorganic ions to exist as an independent cell. Par-
titioning of the replicated DNA molecule between the two 
daughter cells depends on the DNA remaining attached to the 
cytoplasmic membrane during division, with constriction lead-
ing to separation of the chromosomes, one to each daughter cell 
(see Figure 5.3).

The generation time in a given bacterial species is highly vari-
able and is dependent on nutritional and genetic factors, and tem-
perature. Under the best nutritional conditions, the generation 
time of a laboratory culture of E. coli is about 20 min. A few bac-
teria can grow even faster than this, with the record holder having 
an 6-min generation time. Many bacteria grow much slower than 
this, with generation times of hours or days being more common. 
In nature, microbial cells probably grow much slower than their 



Crecimiento Logarítmico (Progresión Geométrica)
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Crecimiento es exponencial



Crecimiento es exponencial



Las reacciones 
enzimáticas ocurren a la 

máxima velocidad 
posible. 

Desnaturación de 
proteínas; colapso de la 

membrana citoplasmática; 
lisis térmica. 

Las reacciones enzimáticas van 
aumentando su velocidad de reacción. 

Congelación de la membrana; el 
transporte es tan lento que no 

hay crecimiento. 

Consecuencias moleculares de la temperatura en el 
crecimiento bacteriano



§ Psicrófilos: Temperatura óptima baja (<1 a 15ºC)

§ Mesófilos: Temperatura óptima en rango medio (25 a 42ºC)

§ Termófilos: Temperatura óptima alta (50 a 70ºC)

§ Hiper termófilos: Temperatura óptima muy alta (80 a >100ºC)

Factores que afectan el crecimiento Bacteriano: 
Temperatura



§ No halófilos: No toleran ni siquiera concentraciones moderadas de sal

§ Halotolerantes: Toleran concentraciones moderadas de sal

§ Halófilos: Leves (1 a 6% NaCl) y  Moderados (6 a 15% NaCl)

§ Halófilos extremos: 15 a 30% NaCl

Factores que afectan el crecimiento Bacteriano: 
Salinidad



Factores que afectan el crecimiento Bacteriano: 
Acidez (pH)

§ Acidófilos: pH óptimo ≤ 5,5

§ Neutrófilos: pH óptimo 7,0 ± 2,0

§ Alcalófilos: pH óptimo 8,0 -10,5



Gracias


