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Energy Flow 

 

Photosynthetically active radiation (PAR) : Of the incident solar radiation, 

less than 50 % of solar radiation; that can be used by autotrophs to make food 

from simple inorganic materials. 

Plants capture only 2-10 per cent of the PAR. 

Producers: The green plant in the ecosystem that produces the food. 

• In terrestrial ecosystem: herbaceous and woody plants 

• In aquatic ecosystem: various species like phytoplankton, algae and 

higher plants. 

 

Consumers: All animals depend on plants (directly or indirectly) for their 

food needs. 

 

Food Chain: 

• Grazing food chain (GFC): A food chain that begins with producers. 

• Detritus food chain (DFC): A food chain that starts with dead organic 

matter. 

It is made up of decomposers which are heterotrophic organisms, mainly fungi 

and bacteria. 

They meet their energy and nutrient requirements by degrading dead organic 

matter or detritus. 

Secrete digestive enzymes that breakdown dead and waste materials into  

simple, inorganic materials, which are subsequently absorbed by them 

(saprophytes). 

 

 



Food Web: 

Natural interconnection of food chain forms the food web. 

 

Trophic level: Every organism occupies a specific level in their food chain 

known as the trophic level. 

 

• Producers – first trophic level 

• Herbivores (primary consumer) – second trophic level 

• Carnivores (secondary consumer) – third trophic level 

 

 

 

Standing crop: The mass of living material (biomass) that is present in a  

trophic level at a particular time. 

10% law: Only 10 per cent of the energy is transferred to each trophic level  

from the lower trophic level; as a result of which the number of trophic levels  

in the grazing food chain is restricted. 

Ecological pyramids: 

 

• An ecological pyramid is a graphical representation of the food or energy  

        relationship between organisms at different trophic level. 

• The relationship is expressed in terms of number, biomass or energy. 

• The base of each pyramid represents the producers or the first trophic  

        level while the apex represents tertiary or top level consumer. 

 



Pyramid of numbers in a grassland ecosystem: 

 

Only three top-carnivores are supported in an ecosystem based on production 

of nearly 6 million plants. 

 

Pyramid of biomass: 

 

Sharp decrease in biomass at higher trophic levels. 

 

Inverted pyramid of biomass: 

 

• Small standing crop of phytoplankton supports large standing crop of 

zooplankton. 

           e.g.- Number of insects feeding on a big tree. 

• Pyramid of biomass in sea – biomass of fishes far exceeds that of 

phytoplankton. 

 

 

An ideal pyramid of energy: 

 

Only 1% of the energy in the sunlight is available to them into NPP. 

 



 

Pyramid of energy is always upright, can never be inverted- 

Because when energy flows from a particular trophic level to the next trophic  

level, some energy is always lost as heat at each step. 

 

A trophic level represents a functional level and not a single species as such.  

Also, a single species may become a part of more than one trophic level in the  

same ecosystem at the same time depending upon the role it plays in the 

ecosystem. 

 

Limitations of ecological pyramids: 

 

• The ecological pyramids do not take into account the same species  

         belonging to more than one trophic level. 

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

not explain food webs. 

• Saprophytes are not given a place in ecological pyramids even though  

        they play a vital role in ecosystem. 

 

Ecological Succession 

 

• The gradual and fairly predictable change in the species composition of 

a given area. 

• The composition and structure of a community constantly change in  

        response to the changing environmental conditions. 

• These changes lead finally to a climax community. 

• Climax community: The community that is in near equilibrium with 

the environment. 

• Sere: The entire sequence of communities that successively change in a 

given area. 



• Seral stages / seral communities : The individual transitional 

communities. 

• Primary succession: The succession that happens in areas where no life  

         forms ever existed as in bare rocks, cool lava, etc. 

It takes hundreds to thousands of years as developing soil on bare rocks is a 

slow process. 

• Secondary succession: The succession that happens in areas which have  

        lost all life forms due to destructions and floods, etc. 

Since some soil or sediment is present, succession is faster than primary 

succession. 

 

Primary succession starts where no organism are there. For example bare rocks, 

cooled volcano etc.  

 

Secondary succession occurs in the area where the living organisms have got lost 

due to certain factors like forest fire, Earthquake etc. 

 

Note: This content has been prepared from home. 
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