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How Food Chains Work 

 

The structures and types of food chains 
What role players do the trophic connections have? 
 
Within an ecosystem, the structure of trophic connections, which can be 
characterized by material and energy flow between the living organisms, is 
called the food chain. The producer organisms, i.e. the green plants, which are 
capable of synthesizing their own food from inorganic substances to organic 
compounds, serve as the basis for the food chain. The rest of the members of 
the ecosystem do exactly the opposite, as they decompose organic matter, re-
transforming them into inorganic substances. The primary consumers, i.e. the 
herbivores, feed on the producers; the secondary consumers, called the 
predators, in turn feed on the primary ones, and on the top of the food chain 
are the so-called tertiary consumers, which are the top predators. The 
decomposer organisms ensure that the residual materials of all of the trophic 
levels are broken down into inorganic substances. 
 
What is the ecological pyramid? 
 
In terms of the number of individuals and the quantity of the biomass – i.e., 
the whole of the biological production – we can observe a linear relationship 
between the trophic levels. In the ecosystem, the elements of the producer 
level are present in the highest quantity, which form the widest layer in the 
bottom of the ecological pyramid. In comparison, the other trophic levels are 
present with a gradually decreasing number of individuals, representing 
decreasing quantities within the entire biomass. On the top of the pyramid are 
the tertiary consumes, which have no further predators within their respective 
ecosystems. 
 

How does the quantity of the materials and the energy change in the 
process? 
 
Within the structure of the pyramid, the amount of the loss of the material and 
energy that occurs between each following trophic level equals the amount 
that is used during the operation of the decomposers of the preceding level. In 
this way, the solar energy arriving to the earth that is synthesized by the plants 
then decreases gradually by each trophic level, until it is concentrated on the 
top of the pyramid. 
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 What happens if a link disappears? 
The complexity of the ecological processes reveal that the system resembles 
more of an ecological web rather than could be described as a linear chain. 
Therefore, the effect of the disappearance of a certain member is difficult to 
predict, since it will be missing from various trophic connections. The 
diverse, complex systems tend to be more stable, whereas those consisting of 
fewer members are the most vulnerable. 
 

The producer level 
What do the green plants consist of? 
 

The structure of the tissues and organs of the plants integrate the most basic 
components from their environment: carbon from the carbon dioxide content 
of the air and nitrogen and other necessary elements from the soil, which they 
in turn synthesize into organic compounds with their chlorophyll-containing 
green pigment, utilizing energy from solar radiation. The organisms that 
produce organic compounds from inorganic substances are called autotrophic 
consumers, or “autotrophs.” Due to this process, they received the name 
“producer level” within the food chain. 
 

What is biomass? 
 

Biomass is the total quantity or weight of the organic matter found in a biome 
at a given time. It includes all of the organic materials that make up the bodies 
of living organisms, as well as the amount of organic matter found on the 
surface of earth and in the soil (or in water sediment) that has not been broken 
down to its inorganic components. The total quantity of the biomass 
determines the complete biological production of the biome. In case of natural 
biomes, this quantity is greatest in climax associations, which, in our climate, 
always mean a forest formation developed depending on the given soil 
conditions. 
 

How do plants protect themselves from herbivores? 
The defense mechanisms of plants are just as diverse as the defense tricks in 
the animal kingdom. What we encounter most frequently is an external 
formula that hinders the consumption of the plant: thorns, spikes, thistles and 
plant hair (trichome), which often serve the additional purpose of defense 
against drought. Another frequent defense method is the production of 
inedible chemical substances, alkaloids, which are either toxic (e. g. wolf 
apple), or unpleasant, bitter or pungent-tasting (spurge). In special cases, 
certain plants limit the operation of their photoactive green parts to the 
minimal period (e. g. orchids) or make them virtually invisible by camouflage 
(e. g. pebble plants). 
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 How do we benefit from the green surfaces in our environment? 
 
The green plants in living communities greatly improve the status of our 
environment. With their oxygen producing capabilities, they perform vitally 
essential functions; in addition, they bind dust and airborne pollutants, reduce 
noise, and have a beneficial, cooling effect on the climate. 

Consumer levels, predators 
 

Does the cow care what it grazes? 
 
The first level of consumers, i.e. the primary consumers, are the herbivores – 
in other words, the trophic level of heterotrophs that consume autotrophic 
organisms. When they feed, they consume and decompose the organic 
substances previously built up by plants, from which they extract energy and 
build up their own bodies and tissues. The digestive system of herbivorous 
animals has therefore adapted to the processing of harder-degradable 
vegetable fibers, called cellulose, to which the four-chambered stomachs of 
the ruminant animals have specialized to the most advanced level. The quality 
of the ingested vegetables then greatly influence their usability, and therefore 
animals select the most suitable plants to consume. The least demanding ones 
are capable of utilizing even dry, high fiber-content vegetation, while the 
more sophisticated one prefer the species that are more easily processed. 
 
What technique do animals use to hunt? 
 
The secondary consumers that eat herbivorous animals are the predators. 
They live on a diet with more concentrated energy-content: They gain the 
substances needed to develop their own bodies from those of the herbivores. 
Their strategies are quite varied; some hunt in groups or packs, some alone – 
and some use an ambush. The hunting techniques of the secondary consumers 
are often revealed by their body structures: Those that run to capture their 
prey have developed their extremities accordingly, while the ambush hunters 
often sport a camouflage. The predators that use tools to obtain their prey 
often employ special tactics, such as spiders that weave webs. 
 
Are there any odd ones out in the food chain? 
 
There are passages between the trophic levels; a given species can be a 
secondary and a tertiary consumer at the same time or, e. g. in the case of 
carnivorous plants, both a producer and a consumer. A special case of the 
secondary consumers is the lifestyle of the parasites, which can be either 
internal or external. 
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Which are the top predators of the different ecosystems? 
 
The tertiary consumers, which do not have another trophic level above them 
in the food chain, are called top predators. They are not untouchable, 
however; their young may fall prey to other predators or, for instance, have 
parasites feed on them. Nevertheless, they reveal the diversity of their 
respective ecosystems very well by the extent of the food base range that they 
overarch. 
 

Recycling the organic matter 
 

Where is organic matter produced in the food chain? 
 
Organic substances are metabolized throughout the trophic levels, and so the 
need for their continuous decomposition is present. The highest quantity, 
logically, exists in the producer level; in comparison, each of the other trophic 
levels economizes with a lower amount, and loss occurs on each level. At the 
end of the lifecycle of each living organism is the process of their own 
decomposition, in which their organic components are broken down to 
inorganic substances. 
 
Which metabolic systems are able to facilitate the decomposition of 
organic matter? 
 
The decomposition of organic compounds, to some extent, is begun by the 
consumer levels, since this is how they feed their energy needs. In addition to 
the process of digestion, however, numerous heterotrophic organisms in the 
soil and above the surface contribute to the effort of disintegrating and 
dissolving organic compounds. The most complex and, at the same time, most 
observable process is the decomposition of the trunks of woody plants, which 
is begun by fungi, using their hyphae, while the plant is still standing. Insect 
larvae, worms, and various microorganisms are also involved in the 
disintegration of wood. Similarly, we encounter a large amount of hyphae in 
decaying foliage and in soil also. However, the bacteria and microorganisms 
that break down organic matter do not only exist in soil – they are also present 
in the respiratory and gastrointestinal tracts, e. g. in the intestines, of the 
living organisms in the consumer levels. 
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 How can poisonous mushrooms be recognized? 
 
Of the heterotrophic fungi, which are involved in the disintegration of organic 
matter, some of the ones that grow fruiting bodies – the so-called cap-and-
stem mushrooms – are also consumed by animals and humans thereby 
recycling their components into the food chain. Nevertheless, similarly to 
plants, fungi are also capable of defending themselves against their consumers 
by producing toxins. Since nearly 5,000 different mushroom species can be 
found in Hungary, no foolproof formula exists to recognize them; therefore it 
is imperative that you seek the help of a mushroom inspector before eating 
them! 
 
What happens if organic matter accumulates? 
 
Different types of bacteria are involve in the anaerobic process of 
decomposition, which is when decay and rotting begins. The end result is the 
same: inorganic nutrients and minerals are produced, albeit with different by-
products than in the aerobic process. 
 
1. Create a flowchart! 
Make a chart of the process in which plants build up organic materials from 
inorganic substances. Which are the keywords that you must include? 
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 2. The scene of the production of organic compounds 
Plants are capable of photosynthesis – the production of organic matter – on 
their entire green surface. In case of woody plants, this is limited to their 
leaves. What types of leaves and leaf structures did you see during your study 
tour? Make a chart of them, naming their species. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Calculating biomass 
For trees, we can determine the approximate amount ourselves in case of their 
leaves by interpolation and estimation. Perform the following steps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. Choose an object with known weight (e. g. a 1 kg weight or box of 
flour, etc.) 

2. Using a simple two-arm scale, determine the amount of leaves of the 
same weight for each species. You can make the scale yourself using a 
plank and two dishes of the same size and supporting the plank in the 
exact middle. 

3. Then count the number of leaves that made up your unit of weight. 
4. To compare, examine the length of the branch from which the leaves 

were taken. 
5. Multiplying this number, how many times can you measure it to cover 

the entire canopy of the tree? 
6. Based on the series, you can calculate the mass of the green leaves 

grown by the tree – i.e. its biological production in the given year. 
Species of the specimen:   ………………………. 
Leaf weight: ………………………. 
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 4. Calculating the weight of a tree 
You can calculate the biomass of the trunk of the tree also; however, this will 
not represent one year production but the entire quantity of organic substance 
accumulated by the tree through its life up till that time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Create a food chain! 
Write down the names of the plants and animals you see during your study 
tour. Build a food chain – or even a food web – of the species you saw. 
 
 
 
 
 
 
 
 
 
 
 

1. Measure the circumference of the tree trunk above the ground at a 
height where the thickness of the root system no longer influences 
your measurement (approx. 30 cm, depending on the species).  

2. Estimate the height of the tree, which you may do with the 
triangulation method based on the Pythagorean theorem which you 
have already learned. 

3. You can calculate the material content of the trunk fairly accurately 
using the formula that determines the content of the cone; for this, 
calculate the area of the trunk’s base. circumference = diameter x 3.14; 
area = 1/2 diameter x 1/2 diameter x 3.4. 

4. Knowing the area: volume = 1/3 area x. height. 
5. The following calculation can be used for the entire branch system of 

the tree (in case of a tree with a full canopy, i.e. is the tree is not 
partially truncated of its canopy incomplete, etc.): the material content 
of the branch system is 2/3 of the material content of the trunk. 

6. Therefore, the total wood content of the tree is the capacity of the 
trunk multiplied by 1.66. 

7. To determine the weight, you must also know the moisture volume of 
the tree: Trees that float on the surface water has lower, those that sink 
have a higher specific gravity than that of water. Wood that floats in 
water under the surface has approximately the same specific gravity as 
that of water; in this case, 1,000 m3 equals 1 liter, i.e. 1 kg. 
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 6. The trophic connections within the food web 
Connect the following species with arrows, based on how they relate within 
the food web. The arrows should point in the direction in which the organic 
matter and the energy pass between the two species – and as such, you can 
have two-way arrows. How many possible connections have you discovered? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Changing energy levels 
The level of the energy extracted is directly proportional to the quantity of 
organic matter typical of the given level of the food web. Put the following 
species in order, based on which energy level they may belong to. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  meadow grasshopper    green bush-cricket 
 
     perennial ryegrass    reed 
 
 crab spider     cross spider 
 
   great reed warbler  yarrow    bee 
 
 common vole   roe deer   wild boar 
 
   praying mantis  fox    badger 
 
 brown hare    hedgehog   buzzard 
 
    white clover   ground squirrel 
 
 edible snail    mushroom   earth worm 
 

 
1. wood mouse ….. 
 
2. least weasel ….. 

 
3. wood-sorrel ….. 

 
4. long-eared owl ….. 

 
5. bird louse ….. 

 
What type of ecosystem may the above highlighted species be typical of? Create similar. 
 
…………..…….. ……..………….. ……………….. ………………… 
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 8. Adapting to the various feeding modes 
The structure of each organ is typical of the relevant feeding mode. This is 
most conspicuous in the formation of the beaks of birds. Find the following 
species in the guide book, draw their beaks, and write down which feeding 
mode each beak indicates. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 a) eagle  ………………. b) pheasant …………………….. 
 
 
 
 
 
 c) goldfinch  ………………. d) pied avocet ……………………. 
 
 
 
 
 
 e) pochard  ………………... f) woodpecker …………………… 
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