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A food pyramid is a model that shows the loss of energy from one trophic level to another. It is 

also called as ecological pyramid. When one organism consumes another organism, the energy 

stored in the food organism is transferred to the consumer. However, not all of this energy is 

incorporated into the consumer’s tissues. Between 80 and 90 percent of it is used for chemical 

reactions and is lost as heat. This means ecosystems can support fewer organisms at higher 

trophic levels, as less energy reaches these levels. It is the factor which limits the number of 

steps in any food chain to 4 or 5. Longer the food chain, the lesser energy is available for final 

members. Because of this tapering off of available energy in the food chain, a pyramid is formed 

that is known as ecological pyramid (food pyramid). The higher the steps in the ecological 

pyramid, the lower will be the number of individuals and the larger their size.  

The idea of ecological pyramids was advanced by C.E. Elton (1927). There are different types of 

ecological pyramids. In each ecological pyramid, producer level forms the base and successive 

levels make up the apex. Three types of pyramidal relations may be found among the organisms 

at different levels in the ecosystem, which are as follows: 

1. Pyramid of numbers of organisms 

2. Pyramid of biomass of organisms 

3. Pyramid of energy of organisms 

Pyramid of numbers of organisms 

It depicts the numbers of individuals in producers and in different orders of consumers in an 

ecosystem. The base of pyramid is represented by producers which are the most abundant. In the 

successive levels of consumers i.e. primary consumers, secondary consumer or primary 

carnivores, tertiary consumers or secondary carnivores, and so forth, the number of organisms 

goes on decreasing rapidly until there are a few carnivores.  

The pyramid of numbers of an ecosystem indicates that the producers are ingested in large 

numbers by smaller numbers of primary consumers. These primary consumers are eaten by 

relatively smaller number of secondary consumers and these secondary consumers, in turn, are 

consumed by only a few tertiary consumers. Therefore, pyramid of number is generally upright, 

however in parasitic ecosystem, the food pyramid or food pyramid is inverted as shown in figure. 
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This type of pyramid is best presented by taking an example of Lake Ecosystem. In this type of 

pyramid the base trophic level is occupied by producer elements i.e. algae, diatoms and other 

hydrophytes which are most abundant. At the second trophic level, herbivores or zooplanktons 

occupy their position which are lesser in number than the producers at basal level. The third 

trophic level is occupied by carnivores which are still smaller in number than the herbivores and 

the top is occupied by a few top carnivores. Thus, in the ecological pyramid of numbers there is a 

relative reduction in number of organisms and an increase in the size of body from base to apex 

of the pyramid. In parasitic food chain starting from tree, the pyramid of numbers will be 

inverted. 

Pyramid of biomass of organisms 

The weight of living organisms is known as biomass. The biomasses of the member organisms of 

the food chain present at any one time form the pyramid of biomass of organisms. This indicates, 

by weight or other means of measuring materials, the total bulk of organisms or fixed energy 

present at one time. Pyramid of biomass indicates the decrease of biomass in each tropic level 

from base to apex, e.g., total biomass of producers is more than the total biomass of the 

herbivores. Likewise, the total biomass of secondary consumers will be lesser than that of 

herbivores and so on (as shown in figure below). Since some energy and material are lost in each 

successive link, the total mass supported at each level is limited by the rate at which the energy is 

being stored below. This usually gives sloping pyramid for most of the communities in terrestrial 

and shallow water ecosystems. The pyramid of biomass in a pond ecosystem will be inverted as 

in the case of pyramid of numbers in a parasitic ecosystem. 

 

Pyramid of energy of organisms 

This depicts not only the amount of total energy utilized by the organisms at each trophic level of 

food chain but more important, the actual role of various organisms in transfer of energy. At the 

producer level the total energy will be much greater than the energy at the successive higher 

trophic level. 

Some producer organisms may have small biomass but the total energy they assimilate and pass 

on to consumers may be greater than that of organisms with much larger biomass. Higher trophic 

levels are more efficient in energy utilization but much heat is lost in energy transfer. Energy 
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loss by respiration also progressively increases from lower to higher trophic states. Thus, the 

pyramid of energy is always upright with large base and can never be inverted. Energy at a lower 

trophic level is always more than energy at a higher trophic level, because when energy flows 

from a particular trophic level to the next level, some energy is always lost as heat at each step. 

There are some unusual shaped food pyramid also where number of herbivores are large 

compared with the number of producer, and number of carnivores is as usual less than the 

number of primary consumers or herbivores. Such pyramid results in spindle-shaped formation 

of food pyramid, called as spindle-shaped food pyramid as shown in figure below. 

 

Limitations of ecological pyramids 

• It does not take into account the same species belonging to two or more trophic levels. 

• It assumes a simple food chain, something that almost never exists in nature. 

• It does not accommodate a food web. 

• Saprophytes are not given any place in ecological pyramids even though they play a vital 

role in the ecosystem. 

References 

1. Cain, M. L., Bowman, W. D. & Hacker, S. D. Ecology. Sunderland MA: Sinauer 

Associate Inc. 2008. 

2. Elton, C. S. Animal Ecology. Chicago, MI: University of Chicago Press, 1927, 

Republished 2001. 

3. Molles, M. C. Jr. Ecology: Concepts and Applications 5
th

 ed. New York, NY: McGraw-

Hill Higher Education, 2010. 

4. Smith, T. M. & Smith, R. L. Elements of Ecology 7
th

 ed. San Francisco CA: Pearson 

Benjamin Cummings, 2009. 

5. https://www.biologydiscussion.com/ecosystem/energy-flow-in-an-ecosystem-with-

diagram/6740 

∞∞∞∞∞ 


