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Q1/ Define the following:   (10M) 

 

Ecological succession,          Microbial ecology,          Actinomycetes, 

Edaphon,         Nitrogen fixation.                

Q2/ Explain roles of microorganisms in the following :   (10 M- 2only) 

1- Ecosystem. 

2- Carbon cycle. 

3- Health quality of water. 

 

Q3/ Enumerate the following :   (10 M-5 only) 

1) Interactions between diverse microbial populations. 

2) Overall processes of nitrogen mineralization.  

3) Saprobic zone. 

4) Factors limiting growth of microorganisms in air.  

5) Groups of water microorganisms. 

6) Photosynthesizing bacteria. 

 

Q4/ Differentiate between the following:  (10 M) 

1- Blue-green algae & Algae. 

2- BOD & COD.  

3- Autochthonous& Allochthonous. 

4- Oxygenic photosynthesis& An oxygenic photosynthesis. 

5- Microbiota& Microfauna. 

 

Good luck 
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Ecological succession: is the observed process of change in the 

species structure of an ecological community over time. The 

community begins with relatively few pioneering and develops 

through increasing complexity until it becomes stable or self-

perpetuating as a climax community. 

 Microbial ecology is the study of relationship of 

microorganisms with one another and with their environment.  It 

concerns the three major domains of life -Eukaryota, Archaea, 

and Bacteria as well as viruses. 

Actinomycetes: are chemoorganotrophic bacteria. They form 

elongated branched out mycelium-like threads that contain a 

large number of prokaryotic cells. They mainly live in soil or 

upon decomposing plants. Most of them lead a saprophytic type 

of life, and some are pathogenic .  

Their growth abilities in temperatures of 40-50 Cº give them a 

wide range of decomposition potential of various substances. 

The Actinomycetes degrade steroids, lignin, chitin, 

hydrocarbons, fatty and humic acids, which are not easily 

decomposed by other bacteria. During the decomposition of the 

above they produce aromatic compounds. The characteristic 

smell of freshly ploughed soil, especially in spring, comes from 

the actinomycetes bacteria.They are the aerobic bacteria, 

whereas a small group has the ability to conduct the metabolic 

processes in anaerobic conditions .Many types of actinomycetes 

produce antibiotics. 

 Edaphon: The organisms living in soil create a community 

which include viruses, bacteria, fungi, unicellular algae, 

vascular plants and animals especially invertebrates that occur in 

the surface layer of soil.  it constitutes about 1-10% of the dry 

mass of the soil organic matter. 

Nitrogen fixation: conversion of nitrogen in the atmosphere 

into biological nitrogen.  unique to procaryotes. Nitrogen fixing 

bacteria are include Free living N fixers capable of fixing mol. 
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N2 to cellular N independently of other living organism, 

associative N fixers, Endophytic N fixers, Symbiotic N fixers. 

Q2/  

 1-roles of microorganisms in an ecosystem:  
1. Chemoautotrophs: primary producers in limited 

environmental niches only, such as deep oceanic hydrothermal 

vents.  

2. Photoautotrophs: primary producers in many aquatic 

ecosystems.  

3. Chemoheterotrophs: decomposers whose primary role is the 

mineralization of organic matter to simpler inorganic forms of 

nutrients.  

4. Other roles of microorganisms:  

a. Serve as food source for other organisms.  

b. Produce inhibitory compounds that decrease microbial 

activity, and thereby limit the survival and functioning of plants 

and animals dependent on those microorganisms. 

2- roles of microorganisms Carbon cycle. 

Autotrophs microorganisms which include algae, photosynthetic 

bacteria, lithotrophs, and methanogens, use CO2 as a sole source 

of carbon for growth, which reduces the molecule to organic cell 

material (CH2O). Heterotrophs require organic carbon for 

growth, and ultimately convert it back to CO2. Thus, a 

relationship between autotrophs and heterotrophs is established 

wherein autotrophs fix carbon needed by heterotrophs, and 

heterotrophs produce CO2 used by the autotrophs.  

CO2 + H2O-----------------> CH2O (organic material) 

autotrophy  

CH2O + O2-----------------> CO2 + H2O heterotrophy 

The methanogens play a dual role in the carbon cycle. These 

archaea are inhabitants of virtually all anaerobic environments 

in nature where CO2 and H2 occur. They use CO2 in their 

metabolism in two distinct ways. About 5 percent of CO2 taken 
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up is reduced to cell material during autotrophic growth; the 

remaining 95 percent is reduced to CH4 (methane gas) during a 

unique process of generating cellular energy.  

CO2 + H2 -----------------> CH2O (cell material) + CH4 

methanogenesis  

Under aerobic conditions, methane and its derivatives 

(methanol, formaldehyde, etc.) can be oxidized as energy 

sources by bacteria called methanotrophs. In soil habitats, the 

fungi play a significant role in biodegradation, but the 

procaryotes are equally important. The typical decomposition 

scenario involves the initial degradation of biopolymers 

(cellulose, lignin, proteins, polysaccharides) by extracellular 

enzymes, followed by oxidation (fermentation or respiration) of 

the monomeric subunits. The ultimate end products are CO2, 

H2O and H2, perhaps some NH3 (ammonia) and sulfide (H2S), 

depending on how one views the overall process. These 

products are scarfed up by lithotrophs and autotrophs for 

recycling. Procaryotes which play an important role in 

biodegradation in nature include the actinomycetes, clostridia, 

bacilli, arthrobacters and pseudomonads. 

3/ roles of microorganisms in health quality of water: 

The possibility of infection by water imposes a constant need to 

control the hygienic sanitary quality of not only drinking water, 

but also that of swimming pools and surface waters. Water gets 

infected by pathogenic bacteria excreted by ill people and 

carriers (people who keep excreting pathogens with faeces long 

after they have suffered from an illness).  Current norms are 

based on indirect inference about the presence of pathogenic 

microorganisms relying on the number of indicator 

microorganisms, which permanently live in human and animal 

digestive tracts as saprophytes. Their presence indicates that the 

water is polluted with faecal matter and, consequently, there is 
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danger of contamination with pathogenic microorganisms. The 

following indicators of water contamination have been adopted:  

● coliforms ● faecal coliforms● faecal streptococci ● bacilli of 

Clostridium genus, sulphite-reducing bacteria and in some 

instances: ● staphylococci – coagulase positive ● Pseudomonas 

aeruginosa. Bacteria which serve as sanitary indicators should 

meet the following conditions:  

a) they must be constantly present in the human digestive tract 

so that they allow the detection of the water's contamination 

with faecal matter.  

b) the number of indicator bacteria within the intestine and 

faeces should be high.  

c) among them, there should be non-spore-forming bacteria as it 

enables the detection of 'fresh' faecal-matter water pollution. 

d) their identification must be possible with readily available 

methods.  

f) their life span in the external environment should be longer 

than that of pathogenic bacteria.  

g) they should not be able to reproduce in a water environment 

under natural conditions. 

Q3/ Enumerate the following :    

1-Interaction between two microbial populations can positively 

or negatively affect one or both populations: Mutualism , 

Synergism, Commensalism, Amensalism, Predation, Parasitism. 

2-Overall processes of nitrogen mineralization: 

Ammonification, Nitrification, Denitrification, Nitrate 

reduction. 
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3-Saprobic zone: Polisaprobic zone, mezosaprobic zone, 

Oligosaprobic zone. 

4- There are 3 elementary limiting factors in the air: 

● a lack of adequate nutrients, 

● frequent deficit of water, threat of desiccation, 

● solar radiation. 

5-  they may be suspended in water (plankton), cover stationary 

underwater objects, plants etc (periphyton), or live in bottom 

sediments (benthos). 

6-  

● Filiform green bacteria ● Sulfuric green bacteria ●Sulfuric 

purple bacteria ● Non-sulfuric purple bacteria● Heliobacteria . 

 

Q4/ Differentiate between the following:  

1-Blue-green algae : are a group of organisms classified to the 

Prokaryote kingdom. They are capable of conducting oxygen 

photosynthesis. They contain chlorophyll and sometimes 

disguise it in other photosynthesizing pigments: ficocyanine and 

alloficocyanine. Characteristically the blue-green colouring of 

blue-green algae comes from the combination of chlorophyll 

and ficocyanine. Blue-green algae reproduce mainly through 

proliferation by cell fission. Some (Anabaena) are capable of 

binding atmospheric nitrogen in structures called heterocysts. 

Due to their resistance to extreme environmental conditions they 

are ubiquitous. They can be found in deserts and in hot springs. 

Blue-green algae can cause blooming in lakes and other water 

reservoirs. Some of them produce toxic metabolites.  

Algae: are the simplest autotrophic eukaryotes that occur in 

fresh and sea waters. They are important producers of organic 

matter and oxygen. Algae live in the form of single cells or they 

create multicellular body of various shapes called thallus 

(threads, spheres, multilayer clusters). They are capable of 

conducting oxygen photosynthesis. 
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2-BOD: determines the amount of oxygen required by bacteria 

in order to biologically oxidize decomposable organic 

compounds in aerobic conditions in a temperature of 20 
0
C. 

COD: specifies the amount of oxygen required to oxidize 

organic compounds chemically. 

3-Autochthonous: Bacteria that always occur in each one of the 

soils. Allochthonous:  Bacteria that grow only after high amount 

of the organic matter discharge into the soil. 

4-Oxygenic photosynthesis:  use H2O and produce O2 which 

impacts two major groups of microorganisms eucaryotic algae, 

and the cyanobacteria. 

An oxygenic photosynthesis: it is an oxygen-free process which 

requires the presence of reduced mineral compounds and it is 

not accompanied by a release of oxygen but by a production of 

oxidized non-organic or organic compounds. The assimilating 

pigments of bacteria are categorized by the ability to absorb 

infrared light that is not absorbed by green plants.  

5-Microbiota: All microorganisms living in soil (not visible with 

the naked eye) include viruses, bacteria, fungi, protozoa, algae. 

Microfauna: (not visible with the naked eye) represented only 

by the protozoans living in soil. 


