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Energy Flow in Ecosystems 

Energy moves life. The cycle of energy is based on the flow of energy 

through different trophic levels in an ecosystem. Our ecosystem is maintained by 

the cycling energy and nutrients obtained from different external sources. At the 

first trophic level, primary producers use solar energy to produce organic material 

through photosynthesis. 

 

The herbivores at the second trophic level, use the plants as food which 

gives them energy. A large part of this energy is used up for the metabolic 

functions of these animals such as breathing, digesting food, supporting growth of 

tissues, maintaining blood circulation and body temperature. 

The carnivores at the next trophic level, feed on the herbivores and derive 

energy for their sustenance and growth. If large predators are present, they 

represent still higher trophic level and they feed on carnivores to get energy. Thus, 

the different plants and animal species are linked to one another through food 

chains. 
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Decomposers which include bacteria, fungi, molds, worms, and insects 

break down wastes and dead organisms, and return the nutrients to the soil, which 

is then taken up by the producers. Energy is not recycled during decomposition, 

but it is released. 

Biogeochemical Cycles 

All elements in the earth are recycled time and again. The major elements 

such as oxygen, carbon, nitrogen, phosphorous, and sulphur are essential 

ingredients that make up organisms. 

Biogeochemical cycles refer to the flow of such chemical elements and 

compounds between organisms and the physical environment. Chemicals taken in 

by organisms are passed through the food chain and come back to the soil, air, and 

water through mechanisms such as respiration, excretion, and decomposition. 

As an element moves through this cycle, it often forms compounds with 

other elements as a result of metabolic processes in living tissues and of natural 

reactions in the atmosphere, hydrosphere, or lithosphere. 

Such cyclic exchange of material between the living organisms and their 

non-living environment is called Biogeochemical Cycle. 

Following are some important biogeochemical cycles − 

 Carbon Cycle 

 Nitrogen Cycle 

 Water Cycle 

 Oxygen Cycle 

 Phosphorus Cycle 

 Sulphur Cycle 



Agroeology                                                                                                   Aryan S. A. Dizayee 

Second Stage/ L4                                                                                                   Lecture 

3 
 

Carbon Cycle 

Carbon enters into the living world in the form of carbon dioxide through 

the process of photosynthesis as carbohydrates. These organic compounds (food) 

are then passed from the producers to the consumers (herbivores & carnivores). 

This carbon is finally returned to the surrounding medium by the process of 

respiration or decomposition of plants and animals by the decomposers. Carbon is 

also recycled during the burning of fossil fuels. 
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Water Cycle 

The evaporation of water from ocean, rivers, lakes, and transpiring plants 

takes water in the form of vapors to the atmosphere. This vaporized water 

subsequently cools and condenses to form cloud and water. This cooled water 

vapor ultimately returns to the earth as rain and snow, completing the cycle. 

 

Photosynthesis 

 Is the process by which plants use the energy from sunlight to produce 

glucose from carbon dioxide and water, oxygen is also formed. 
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Photosynthesis vs. Cellular respiration 

Photosynthesis 

 The process where the Sun’s energy is converted into chemical energy 

(Glucose/Sugar).  

 Occurs in PLANTS!! 

 Producer – an organism that makes its own energy-rich food compounds 

using the Sun’s energy. 

 On land, major producers are green plants – contain chlorophyll, which 

captures light energy. 

Cellular Respiration 

 The process where sugar is converted into carbon dioxide, water and energy. 

 The organism uses this energy to do everything. 

 

 

Photosynthesis and Life 

 We completely rely on the Sun! 

 No Sun = No Photosynthesis = No Food for plants = No Food for animals = 

No food for larger animals. 

 No Sun = No life on Earth. 

 



Agroeology                                                                                                   Aryan S. A. Dizayee 

Second Stage/ L4                                                                                                   Lecture 

6 
 

ENERGY ROLES (JOBS) IN ECOSYSTEMS 

 Each organism in an ecosystem has a role or niche. 

 Producer’s Role – make their own food through photosynthesis, convert the Sun’s 

energy to make glucose, provide food for 1st and 3rd level consumers. 

 Examples: Any plant… Grasses, shrubs, trees, algae… etc. 

 1st Level Consumer (Herbivores) Role-must consume another organism to obtain 

energy, ONLY CONSUME PLANTS, provide food for 2nd and 3rd level consumers. 

 Examples: Deer, rabbits, rodents etc. 

 2nd Level Consumer (Carnivores) Role-must consume another organism to obtain 

energy, ONLY CONSUME OTHER CONSUMERS, provide food for 3rd level 

consumers. 

 Examples: snakes, foxes, etc. 

 3rd Level Consumer (Omnivores and Large Carnivores) Role-must consume 

another organism to obtain energy, CONSUMES OTHER CONSUMERS and/or 

PRODUCERS, provide food for scavengers. 

 Examples: Humans, lions, bears, sharks  

 Scavenger’s Role-must consume another organism to obtain energy, CONSUMES 

DEAD ANIMAL REMAINS, provide food for other scavengers. 

 Decomposer’s Role-must consume another organism to obtain energy, BREAK 

DOWN DEAD PLANT AND ANIMAL REMAINS, provide food other organisms. 

 Examples: fungi, bacteria, earthworms. 

* Bacteria: are decomposers that break down animal remains. 

* Fungus: are decomposers that break down plant remains. 

* Role for BOTH: returns materials to the soil, clean up the environment. 

 

 


