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3.1 Diversity of 

Organisms 

Objectives 

At the end of this sub section students should be able to: 

3.1.3 Monera 

 
 

1. Name 3 main types of bacterial cells. 

2. Explain the structure of each type   

3. Explain reproduction of bacteria. 

4. Explain nutrition of bacteria. 

5. State the factors affecting growth of micro-organisms. 

6. Define the term: Pathogenic 

7. Define the term: antibiotics 

8. State the role of antibiotics. 

9. Outline the potential abuse of antibiotics 

10. Name two Beneficial and two harmful bacteria 

11. Define the terms: saprophytic & parasitic. 

Practical activity 

ME - To investigate the growth of leaf yeast using malt agar plate and controls. 

 

 
Microbiology is the study of microorganisms of which there are three main types: bacteria, fungi and 

viruses. 

Bacteria 
Kingdom Monera 
Feature of kingdom – All unicellular  

Habitat: Ubiquitous. 

General structure  
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Unicellular, microscopic (1000 in a full-stop!) 

Cell wall: made of protein and polysaccharide, rigid and permeable 

Cell membrane: selectively permeable. 

Cytoplasm:  contains a large number of ribosomes. 

Nuclear material = DNA (1 circular chromosome and  1 plasmid  - small loops of DNA .  Plasmids 

contain genes that are responsible for bacterial resistance to antibiotics. 

No organelles (except ribosomes) i.e. no nucleus, mitochondria, chloroplast. 

 Flagella: movement 

 Capsule: slimy protective coat, in parasitic species for protection.  Helps cell to attach to different 

surfaces. 

 chlorophyll 

 mesosomes: infoldings in cell membrane which carry out respiration and help during cell division. 

 pili: hair-like projections which allow the bacterium to attach to other cells. 

 

 

 

 

 

 

 

Bacteria are classified according to their shape:  

(a)  Round - Cocci. e.g. pneumonia, streptococci, sore throats, staphylococci (boils & food poisoning, 

scarlet fever. 

 

 

 

 

 

(b) Rods:  bacilli - e.g. tuberculosis, salmonella, typhoid, E. coli (found in human intestines and therefore 

sewage), tetanus(lockjaw), botulism, diphtheria, bubonic plague, anthrax, whooping cough. 

 

 

 

 

 

 

 (c) Spiral: spirilla- spiral or twisted e.g. cholera, syphilis, Weil’s disease 

 

 

 

 

Nutrition: 
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Parasitic bacteria are 

important in population 

control/natural selection. 

 

Respiration: 
Bacteria 

 

 

  Aerobic   Anaerobic 

 

Require oxygen for respiration  Do not require oxygen for respiration. 

e.g. Streptococcus 

 

    Obligate anaerobes Facultative anaerobes 

    can only respire in  respire  oxygen     

 absence of oxygen e.g. Salmonella & E. coli,     e.g. Clostridium 

       

    

Reproduction  
 

Asexual reproduction - by binary fission.  The chromosome is replicated and the cytoplasm divides to 

form two daughter cells, each with an identical chromosome. 

Under favourable conditions i.e.  

food,  

water (needed for enzyme action),  

suitable temperature (needed for optimum enzyme action: 25 - 45
o
C), 

suitable pH (most enzymes prefer a slightly alkaline pH of 7-8, bacterial enzymes are denatured by acid 

environments),  

dark (light may cause mutations), 

space and 

  oxygen.  

 a bacterium will reproduce itself about every 20 minutes. This leads to large population numbers of 

identical daughter cells (clones). 

 

 

 

 

Spore formation  
 

 

Bacterial Nutrition 

Heterotrophic  
consumers(take in food) 

Autotrophic 
producers(make food) 

Saprotrophs 
(feed on dead 

sources e.g. bacteria 

of decay ) 

Chemosynthetic 
(use energy from 

chemical reactions 

e.g. nitrifying 

bacteria  

Photosynthetic 
(use light & H2S 

instead of water to 

make food e.g. 

purple sulphur 

bacteria) 

Parasites 
(feed on living 

host) 

One benefits, host  

harmed e.g. sore 

throats, tetanus) 
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Certain bacteria have the ability to form spores known as endospores e.g. tetanus in order to survive extreme 

temps*, desiccation, radiation, acids, disinfectants, boiling or toxins.  Contents of bacterial cell shrink and a 

tough outer coat is formed within the original cell.  Endospores can remain dormant for decades.  When 

conditions are suitable the spore germinates to form a single cell.  Spore formation is not a method of 

reproduction. 

*When food is placed in a freezer many bacteria respond by producing spores.  These can survive the cold 

temp. and germinate when food is thawed.  Thawed food must be cooked and eaten without delay.  Fast 

freezing restricts spore formation. 

 

Growth curve  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

A. Lag phase: 

Numbers are low (constant) because: 

 bacteria are adapting to their new environment e.g. they may be producing new enzymes to digest 

nutrients on which they are to grow. 

. 

 

B   Log phase: 

Bacterial numbers increase rapidly 

  because the bacteria are actively dividing (plenty of food, oxygen, moisture, space, suitable temp. 

and few toxins). 

 

C   Stationary phase: 

The number remains high and constant  (reproduction rate = death rate) because  

 competition for food, space, moisture and oxygen 

 accumulation of toxins. 

 

D  Decline phase: 
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Decrease in numbers (death rate  reproduction rate)   

 due to competition for resources and toxins. 

 

E   Survival/Death phase 

Numbers low 

Bacteria die and some may survive as endospores, which can remain dormant until conditions are 

favourable. 

 

Note: 

The rapid rate of bacterial reproduction has important consequences. 

 Wounds become heavily infected very quickly.   

 Mutations mean that antibiotic-resistant bacteria can appear in large numbers. 

 Bacteria can transfer plasmids to other bacterial species and so transfer antibiotic immunities. 

 Bacteria can give very efficient returns of product in industry. 

 

Factors which affect growth: 

 Food 

 Temperature (needed for optimum enzyme action) Usually 25 - 45
o
C for most bacteria, but range 

form 0
o
C to 80

o
C – hot springs. 

 pH (most enzymes prefer a slightly alkaline pH of 7-8, bacterial enzymes are denatured by acid 

environments. 

 External solute concentration that surrounds bacteria e.g. bacteria in Dead Sea can survive high salt 

conc.  

  oxygen 

 Other factors: 

Water (needed for enzyme action),  

Dark (light may cause mutations) 

Space 

Pressure  - some bacteria found only in high pressure areas e.g. deep-sea vents. 

 

 

 

 

 

Economic importance of bacteria (know two benefits and two disadvantages) 

 

 

Beneficial bacteria: 

 Production of yoghurt and cheese (by Lactobacillus 

 Genetically engineered bacteria e.g. E. coli, are used to produce hormones, drugs, enzymes, insulin, 

amino acids, vitamins, food flavourings, alcohols etc. 

 Manufacture of some antibiotics. 

 

 

Pathogenic bacteria (disease-causing bacteria) - minority. 

 Bacteria cause human, animal and plant disease such as TB, whooping cough, septic throat, 

meningitis, typhoid, cholera, diphtheria, dysentery, food poisoning, mastitis and brucellosis. 

 Bacteria cause food decay e.g. Lactobacilli cause milk to turn sour.  Bacteria in mouth converts 

sugars to acid, which dissolves the enamel on teeth, causing tooth decay. 
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Antibiotics are chemical substances produced by bacteria and fungi which can kill or prevent the 

growth/reproduction of bacteria and fungi.  They are not effective against viruses.  Most antibiotics work by 

inhibiting cell wall synthesis during cell division e.g. penicillin (Alexander Fleming 1928), streptomycin 

(1944) tetracycline (1953)  

 

 

 

Antibiotics and Resistance 

Resistance – bacteria are not killed by antibiotics. Natural selection occurs and surviving strains multiplying. 

Antibiotics produced by m/o give them the ability to prevent the growth of competing m/o. these naturally 

occurring m/o have the ability to grow in the presence of these antibiotics because they have the enzyme to 

break it down. The genes conferring this antibiotic resistance is usually carried on the plasmids.  These 

plasmids can be passed on to another bacterium of the same species or different. 

When an antibiotic is given to a patient, all the bacteria in that person are killed, including the beneficial 

ones in the gut.  Antibiotic-resistant bacteria if present will have no competition and will multiply rapidly.  

When a pathogen arrives it can pick up the antibiotic resistance from the colonising bacteria.  Antibiotics 

resistance is spreading e.g. MRSA is becoming widespread, especially in hospitals. 

 

 

 

 

 

 

 

 

 

Biotechnology involves growing m/o in a fermenter. 
Batch and continuous flow food processing 

 

Batch cultivation e.g. antibiotics 

A fixed amount of nutrients and m/o are added to bioreactor at start.  Air is added if needed and waste gases 

removed. Growth is allowed up to a certain point (usually lag, log, stationary), bioreactor is emptied and 

product extracted.  Bioreactor is cleaned and sterilised. 

 

 

 

 

 

 

 

 

 

 

 

Continuous cultivation e.g. single-celled protein 

Nutrients are continuously added to bioreactor.  Once bioreactor is set up used medium and products are 

continuously removed.  Quicker process ‘cos no need to empty bioreactor etc. regularly and also a 
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continuous yield. By adjusting the nutrients added, the growth rate can be kept at a level (log stage) which 

gives the max. yield of product. 

Suited to production of biomass (a lot of cells) or chemicals during rapid growth phases of m/o.  Hi-tech 

monitoring and highly-trained staff required to operate equipment effeciently.  Factors such as temp., pH,  

rate of stirring, conc. of nutrients, oxygen and waste products are kept constant. 

 

 

 

 

 

 

 

 

 

Advantages of batch culturing 

 Easier process to control. 

 Products may be needed only in small amounts. 

 Product may only be needed at a particular time. 

 Some m/o grow well for a short period of time. 

 

Nitrogen cycle 

Nitrogen fixing bacteria – found in soil or root nodules of legumes, converting nitrogen gas to ammonia 

Bacteria of decay – found on dead organic matter in soil, from nitrogenous waste 

Nitrifying bacteria – found in soil, convert ammonia to nitrate 

Denitrifying bacteria – found in soil, convert nitrate to nitrogen gas. 


