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Trophic Levels and Biomass 

The stages in a food chain or web are 
called trophic levels. The arrows show 
the transfer of biomass from one trophic 
level to another. At the bottom of all food 
chains is a producer, which are usually 
green plants. Green plants can 
photosynthesise. All other food chains in 
an ecosystem can be added together to 
make a food web. These stages in a 
food chain or web are called trophic 
levels. The second trophic level in all 
food chains is an herbivore or omnivore 
called a primary consumer. 
Decomposers are bacteria and fungi 
which breakdown dead plant and animal 
matter.   

Biomass 

Biomass is the mass of living or recently 
dead tissues. Pyramids of biomass we 
can produce a diagram as we can 
measure the amount of biomass at 
different trophic levels in a food chain. 
Pyramids of biomass must be drawn with 
the: 

1. bars equally spaced around the midpoint

2. bars touching
3. bar for the producer at the bottom
4. length of each bar is proportional to the

amount of biomass available at each 
trophic level. 

Transfers of Biomass. 

The arrows in a food chain show the 
transfer of biomass from one organism 
to another.. 

.Energy transfer 

Only about ten per cent of the biomass 
is transferred from each trophic level to 
the next. The other 90% is used by the 
trophic level to complete life processes. 
Some of it is excreted as waste such as 
solid faeces, carbon dioxide and water in 
respiration and water and urea in urine. 
It is for this reason that food chains are 
rarely longer than six trophic levels. 

Calculating efficiency of 
biomass transfers. 
phytoplankton → zooplankton → herring 
→ sea lion

The total biomass within the 
phytoplankton is 14.6 kg. The total 
biomass within the zooplankton is 1.3 
kg. What is the efficiency of this 
transfer? 

Percentage efficiency transfer 
=  biomass in higher trophic level   ×100  
biomass in lower trophic level 

Percentage efficiency transfer 

  = 1.3 kg     ×100 =    8.9% 

       14.6 kg 

Factors affecting food security 

Food security is a measure of how much 
food there is, if it is of suitable quality 
and whether people can access it. In 
some parts of the world there is a 
shortage of food, which can result in 
starvation and death. The United 
Nations estimates that over 20 000 
people die each day from hunger or 
hunger-related causes. 

Food security is reduced by: 

• the increase in human population,
as birth rates are increasing and



many people have better access 
to medical care 

• changing diets mean scarce food 
resources are transported to be 
sold to other areas from areas 
which need them  

• new pests and pathogens that 
attack crops and farm animals 

• environmental changes such as 
global warming 

• increased costs of farming 
• armed conflicts .  

The United Nations Food and Agriculture 
Organisation (FAO) records the mean 
prices of five key products: cereals, 
vegetable oils, dairy, meat and sugar. 
They compare this with different factors 
and produce an annual report called 
'The state of food insecurity in the world'. 
The graphs aboe come from the 2015 
report. 

 

 

A country is in crisis if a significant part 
of the population is vulnerable to death 
or disease. 

 

 

 

 

. Making Food Production efficient. 
Intensive farming. 

Intensive farming uses machines, 
fertilisers, man-power and high-yield 
crops to maximise the amount of food 
produced. Farmers growing arable crops 
often specialise in growing only one crop 
to maximise their profits. This is called 
monoculture. It can quickly reduce key 
nutrients in the soil and lowers 
biodiversity Hedgerows have been 
removed from many fields to make them 
bigger and easier to tend to by big 
machines. This also reduces 
biodiversity. Crops are often sown, 
treated and harvested by machines 
which create pollution, and fertilisers are 
added to fields in larger amounts which 
can cause eutrophication.  Intensive 
farming can also mean keeping livestock 
in smaller pens with regulated regulation 
and so maximises their size and yield. 
Some animals are fed high protein foods 
to increase their growth. They are often 
fed antibiotics in their food to prevent 
diseases. Many scientists think this is 
leading to antibiotic resistance in 
bacteria. 

 



 Organic farming 

Intensive farming can increase pollution 
and reduces biodiversity. Organic farmers 
do not use machines to the same extent 
as intensive farming. They do not apply 
pesticides to their crops and use natural 
fertilisers such as compost and manure. 
They rotate their crops to avoid 
monoculture. This increases yield, 
promotes biodiversity and helps keep 
the soil heathy. Because of this organic 
food is often more expensive than 
intensively farmed food, but people are 
willing to pay for the benefits. 

Sustainable fisheries 

At one time we were overfishing our fish 
stock. Overfishing can cause a critical 
point in populations that means certain 
species cannot ever recover and will 
become extinct. Sustainable fisheries do 
not reduce the overall number of fish, 
because the number of fish that are 
caught and killed does not exceed the 
birth of new fish. Many countries have 
introduced fishing quotas which limit the 
amount of fish that can be caught and 
killed from specific species. The size of 
the gaps in fishing nets has also been 

increased to ensure that juvenile fish can 
reach reproductive maturity and have 
offspring before being killed.  

Role of biotechnology – Crop 
modification. 

Recent examples of biotechnology 
include cloning and genetic modification. 
Biotechnology can help us meet the food 
demands of our ever increasing 
population. We can change (or modify) 
crops in two ways - selective breeding 
and genetic modification.  

Genetic modification 

Scientists can now identify the genes in 
some species that control some 
characteristics. These genes can be 
removed using enzymes and inserted into 
the genome of other species. This is 
genetic modification (or engineering). The 
organism that has been modified is called 
transgenic. We have genetically modified 
bacteria to contain the human gene for 
insulin. These bacteria therefore 
produce human insulin which is used by 
diabetics to manage their diabetes. 

 Selective breeding 

If you breed together - a big bull and a 
big cow to have big calves. This is called 
selective breeding. It occurs when 
animals or plants with a desirable 
characteristic are selected to breed with 
each other.  Over generations these 
characteristics have become enhanced.  
All breeds of dog belong to the same 
species.  Dogs have been bred for a 
variety of reasons including protecting 
livestock, hunting, providing company 
and for their different shapes, sizes and 
colours. have all been selectively bred 
for these different characteristics. 

Unlike selective breeding, genetic 
modification is an ethical issue which 
means some people disagree with it for 
religious or other personal reasons. 
Some people believe scientists are 
playing God and others worry that the 
genes might spread to other species. 

 Role of biotechnology – Novel foods 

A good example of this is the fungus 
Fusarium which is used to produce 
mycoprotein. This is protein produced 
from a fungus. The fungus is grown in 



large containers called fermenters. The 
conditions inside are maintained to 
promote maximum growth. 
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