
Barlow’s Brain Busters 1 
Advanced Higher – Environmental Biology 

 
 

1.  Define ‘autotroph’ and identify what they do. 
An organism capable of synthesising all cell material from CO2 as the sole source 
of carbon.   
 
In terms of plants they carry out photosynthesis to obtain food. 

2.  How does net primary production (NPP) differ from gross primary production 
(GPP)? 

NPP = GPP - R 

Gross primary production is the total amount of energy converted into organic 
matter by photosynthesis.  NPP is the amount available for growth (and therefore 
transfer to other organisms throughout the food web).  R= energy lost to 
respiration. 

3.  In what way can NPP be measured and give the units by which it can be 
measured. 

Energy fixed per unit area per unit time e.g. kJm-2y-1   

Can be measured in terms of new biomass kgm-2y-1   

4.  In the flow of energy in a particular ecosystem, what are the 3 basic niches of 
energy transfer? 

Producers (autotrophs), consumers (heterotrophs), decomposers (saprotrophs) 

5.  What is meant by the term ‘trophic level’? 

The distance (number of levels) the organisms are from the primary producers.  
Basically a feeding level. 

6.  What is the 10% rule? 

AKA ‘trophic or ecological efficiency’ and refers to the percentage of available 
energy which is transferred to the next trophic level. 

7.  Name 2 factors that affect ecological efficiency. 

• Energy required to capture food 

• Level of heat production required by animal 

• Not all material is consumed at all trophic levels 



• Some material is undigested 

 

8.  Explain briefly the advantage of using ‘pyramids of productivity’ rather than 
pyramids of numbers or biomass. 
 
Pyramids of biomass can often appear inverted.  Pyramids of biomass often fail in 
marine ecosystems where a relatively small biomass of producers can support a 
much larger biomass of primary consumers.  Pyramids of productivity are always 
pyramid shape and take into account both size of organism and rate of energy 
flow. 
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1.  Briefly outline the importance of respiration by decomposers to 

autotrophs. 
Decomposers degrade organic matter and release the organic nutrients which 
the autotrophs require for growth 
 
 
 
2. Outline briefly the importance of soil detritivores to the decomposition 

of organic matter. 
Detritivores are detritus degrading invertebrates like earthworms, woodlice 
etc…  They reduce the particle size of detritus to a much smaller, 
homogenous mass of organic matter called humus (which decomposers can 
then degrade). 

 
 

3. What name is given to the ‘material’ produced by the action of 
detritivores and what is the next stage of decomposition. 

Humus.  Microbial decomposition by bacteria and fungi is the following stage 
in decomposition and involves the mineralization of the organic humus to 
form inorganic materials such as CO2  

 
 
4. Describe briefly what factors can influence the rate of break down of 

organic matter. 
Rate of decomposition can be affected by: 

• The availability of O2 

• The ambient pH (soil, mud and water) 

• Temperature 

• Nutrient availability (nitrogen can be a limiting factor.  It is soluble and 
in areas of high rainfall can be leached from the soil) 

• Type and abundance of decomposer organisms 

• Type of detritus 
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1.  Outline the importance of nutrient cycling in ecosystems. 
Nutrient recycling refers to the release of inorganic mineral nutrients from organic 
matter (usually humus) by decomposing bacteria and fungi, the uptake of such 
inorganic matter by autotrophs, which convert these nutrients into organic 
molecules, followed by the eventual death of such organic material and 
subsequent release of the inorganic form from this organic material by 
decomposition.  This is important to ensure the organic molecules needed for life 
are available. 
 
 
2.  What is the chemical transformation involved in ‘nitrogen fixation’  and what 
catalyses the reaction? 
3.  Outline the importance of leghaemoglobin, its sources and its role in regard 
of rhizobium. 
Nitrogen fixation is the conversion of nitrogen gas into ammonium ions (NH4

+).  
Bacteria capable of nitrogen fixation are found  

• In the root nodules of leguminous plants (peas, beans, clover etc… - plants 
whose seeds are contained in a pod) = Rhizobium 

• Free-living in the soil = Azotobacter 
Rhizobium contain the enzyme nitrogenase which catalyses the conversion of 
nitrogen gas into ammonia.  However, nitrogenase is inhibited in aerobic (O2) 
conditions and to overcome this root nodules have the pigment leghaemoglobin 
which has a very high affinity for O2 and creates ideal conditions for nitrogenase. 
 
4.  What is meant by the term ammonification? 
Ammonification is the process carried out by decomposers which convert dead 
organic matter into ammonia and subsequently ammonium ions in a soil or 
aquatic ecosystem. 
(Some autotrophs can absorb ammonium ions and process it in the formation of 
amino acids, but most nitrify the ammonium ions oxidising it to form nitrites, 
which are largely insoluble and hence unavailable to plants, and finally nitrates, 
which are very soluble and therefore available for assimilation by plant roots) 
 
5.  Why does the process of nitrification occur? 
Nitrification involves the conversion of ammonia compounds to nitrates by soil 
bacteria such as Nitrosomonas and Nitrobacter.  This is an essential process as 
most autotrophs can only assimilate N in the form of soluble nitrates.  The process 
also releases energy. 
 
6.  Outline 2 of the 3 ways by which N can be lost from an ecosystem – the third 
way is the uptake of the 2 mineral forms of N, by plants and then the cropping of 
these plants. 



a.  Leaching – as nitrates are highly soluble, they are easily washed out of soils 
which have significant rainfall.  These leached nitrates will find their way into the 
water table and subsequently into rivers and eventually seas where autotrophic 
phytoplankton will utilise them. 
 
b.  Denitrification – carried out by anaerobic denitrifying bacteria, like 
pseudomonas, which use nitrates / nitrites as a source of energy, subsequently 
reducing the nitrates to gaseous N which passes into the atmosphere.  Soils which 
are prone to flooding (and hence anaerobic conditions) are likely to suffer loss of 
N by denitrification and hence in such conditions N becomes limiting. 
 
 
 
7.  What are the obligate aerobes? 
Obligate aerobes can only function in the presence of oxygen 
 
8.  What effect on the cycling of N does: 
 a.  anaerobic conditions have? 
 Promotes denitrification 
 
 b.  water saturation water 
 water saturation causes anaerobic conditions hence favours denitrification 



Barlow’s Brain Busters 4 
Advanced Higher – Environmental Biology 

 
1.  What limitation is imposed by the low solubility of phosphorus /phosphate? 
The low solubility of phosphorus / phosphate compounds means they can remain 
in the soil without being leached by rainwater.  Being relatively insoluble means 
very little phosphorus is present in solution (and hence unavailable to 
autotrophs).  What is in solution are phosphate which autotrophs can absorb. 
 
2.  Within organisms into what components is phosphorus – or the biologically 
active phosphate – incorporated? 
Absorption of phosphorus as phosphate (the biologically active form) results in its 
incorporation into such compounds as nucleic acids, phospholipids, ATP / ADP and 
hard compounds in bones / teeth (calcium phosphate) 
 
3.  What is meant by the term ‘phosphorus/phosphate enrichment’ and how can 
it be brought about? 
Phosphate enrichment is invariably caused either directly or indirectly by human 
activities.  The addition of fertilisers containing soluble phosphates to corps often 
means excess phosphates will be leached from the soil and find its way into rivers 
etc.  Phosphates are also produced by decomposition of domestic animal sewage 
and these phosphates often ‘run-off’ farmland into neighbouring water.  
Detergents often contain water softeners which contain phosphates and the use 
and release of such detergents also causes phosphorus enrichment of water 
supplies. 
 
4. What problems are associated with phosphate enrichments 
Phosphate enrichment of water has its major effect on primary productivity; algal 
blooms often result, which themselves cause deoxygenation of water and 
predominantly anaerobic conditions which prevail in stagnant water.  This change 
in the quality of the water will reduce species diversity and can result in water 
toxification (as a by-product of activity of anaerobic bacteria and cyanobacterial 
blooms – cyanide!) 
 
 
 
 
 
 
 
 
 


