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sustainable agriculture promotes resilient ecosystems 

Sustainable agriculture promotes and protects the ongoing health 
and resilience of ecosystems.  Healthy, living soil and clean water 
and air are the foundations of life.

A healthy ecosystem consists of plant and animal populations 
that interact in balance with each other and nonliving things. 
Healthy ecosystems depend on an energy source, usually the sun. 
Decomposers break down dead plants and animals, returning vital 
nutrients to the soil. 

An ecosystem includes all of the living (biotic) things (plants, animals 
and organisms) in a given area, interacting with each other, and also 
with their non-living (abiotic) environments.

Why is balance important for sustainable 
ecosystems?  
Agriculture and sustainability go hand in hand. Agriculture 
affects and is in turn affected by the natural environment.

SPARK questions about sustainability MATTERS

INVESTIGATE FURTHER

How can environmental 
monitoring support sustainability 
in agriculture? 

I will use information and 
INVESTIGATE FURTHER 
questions to help me identify 
a project question I want to 
investigate for a sustainability 
MATTERS project. 

I will identify what I need to 
know more about. 
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The biotic components of an 
ecosystem are living creatures such 
as plants, animals and microbes. 
Plants are called producers 
since they produce food through 
photosynthesis. 

Consumers get food from the 
producers in the ecosystem. Primary 
consumers feed on the producers 
and secondary consumers feed on 
the primary consumers. For example, 
grass (a producer) is eaten by a 
mouse (a primary consumer). The 
mouse is then eaten by the badger 
(a secondary consumer). Tertiary 
consumers feed on the secondary 
consumers. The badger is then eaten 
by the mountain lion or cougar.  

Decomposers — such as worms, snails or some insects — are also 
part of the ecosystem. They break down dead organisms and waste 
matter. This chain of production, consumption and decomposition  
is known as a food chain.

The abiotic components of an ecosystem are the non-living 
elements that sustain life in an ecosystem, such as the climate, soil, 
water, minerals, sunlight and precipitation.

Water, carbon dioxide and sunlight are used by plants to produce 
food. In some ecosystems, the primary source of food is dead 
organic matter. Soil texture and chemistry controls plant growth. 
Water, carbon dioxide, sunlight, dead organic matter, soil texture 
and soil chemistry are all abiotic components of ecosystems. 
Maintaining the right balance of abiotic components in an ecosystem 
is critical to its health and survival.

energy and matter cycle in ecosystems

There are two major processes in an ecosystem. The first major 
process is the flow of energy that moves through the food chain. In 
most ecosystems, energy initially comes from the sun. This energy is 
transformed into chemical energy by plants through the process of 
photosynthesis. 

INVESTIGATE FURTHER

How should ecosystems 
be managed in agricultural 
environments? How can people 
intervene in the most sustainable 
ways? 
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Much of the chemical energy stored in plants is transferred to the 
primary consumers who eat them, such as cows, pigs, rabbits and 
sheep. This chemical energy is then passed on to the secondary 
consumers who eat primary consumers, such as coyotes or humans. 

An ecosystem requires a continuous supply of energy because the 
energy that is not used in an ecosystem is eventually lost as heat.

The other major process in an ecosystem is the cycling and recycling 
of minerals and nutrients. Plants and animals need various chemical 
elements, such as carbon and nitrogen, to survive. We call these 
elements nutrients. Unlike energy, nutrients are recycled in 
ecosystems. 

 6 Decomposers release nutrients when they break down dead 
organisms.

 6 The nutrients are taken up by plants through their roots.

 6 The nutrients pass to primary consumers when they eat the 
plants.

 6 The nutrients pass to higher level consumers when they eat 
lower level consumers.

 6 When living things die, the cycle repeats.

Sustainable agricultural practices ensure that 
these cycles continue. Sustainable agriculture 
implements practices that ensure the health of soil 
and water, minimize fossil fuel use, use renewable 
energy, reduce greenhouse gas emissions, adapt 
to climate change impacts, enhance biodiversity, 
protect farmland and reduce waste.

food chains apply to agriculture 

The term food chain is also used in agriculture. It 
represents the journey that an agricultural product 
takes from the farm to the table. A food chain can 
be focused in local areas or can span across great 
distances.  

 6 The food chain begins with land and water.

 6 It includes seeds and breeding stock (livestock). 

INVESTIGATE FURTHER

How would you describe the 
cycles involved in a sustainable 
agricultural ecosystem? What 
inputs and outputs affect the 
balance of an agricultural 
ecosystem? 
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 6 It includes inputs like fertilizers, pesticides, herbicides, 
equipment, fuel, production areas, buildings and machinery. 

 6 It continues with the marketing of farm products to buyers, 
processors, wholesalers, retailers and the customer. 

 6 It depends on transportation, such as trucks, boats, and trains, 
to get the products to market. 

An agricultural food chain also includes the labour, knowledge, 
expertise and management contributed by farm families. Many family 
farmers believe that passing on the farm to the next generation of 
farmers is an important part of the food chain 
over time. A number of consumer studies 
have identified trends toward local foods. The 
main reasons behind local food trends include 
a demand for fresh and quality food, a desire 
to support local economies and farmers and 
increasing interest in knowing where food 
comes from. 

food chemistry matters 

An understanding of chemistry is essential 
for many who work in the agricultural sector. 
Chemistry is the study of matter and the 
changes it can undergo. Chemistry is not only 
part of the process of farming and agricultural 
production, it also has to do with the nutrients 
that food provides. 

 6 Matter is anything that has mass and 
occupies space. It is anything that you can 
hold or touch. 

 6 Chemicals are any substances that are made 
of matter, including liquids, solids and gases.

 6 All living organisms are made of chemicals, including a mixture of 
carbon, hydrogen, oxygen, nitrogen, sulfur, and phosphorous.

 6 Some chemicals are produced naturally. Some are produced by 
humans.

 6 Both natural and human-made chemicals can be harmful to the 
living and non-living environment.

INVESTIGATE FURTHER

How do sustainable agriculture 
practices benefit the human food 
chain? 
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 6 Elements such as carbon and oxygen are constantly moving 
throughout the ecosystem in a cyclical pattern as they form 
chemical compounds that are used by living things. Elements 
refer to a substance that contains only one kind of an atom.

 6 A chemical compound is anything that is made out of two or 
more elements. An example of a chemical compound that cycles 
through an ecosystem is water, which is formed by hydrogen and 
oxygen. 

Many people are unaware of the science behind the production and 
processing of the food. Chemistry is at the core of much of the work 
involved in producing and processing food. 

The chemical energy in food is called potential energy — energy  
that is held in place and not used. This potential energy is held in the 
bonds of the chemical compounds that make up food. When food 
is consumed, these compounds are broken down by the digestive 
system and the energy they hold is released. This energy is then 
used to fuel various body processes. 

Agricultural and food chemists deal with all aspects of crop  
and animal production, food safety, quality, nutrition, processing 
and packaging. They research the properties of macronutrients 
— proteins, fats and carbohydrates. Chemists also research 
micronutrients — vitamins and minerals.

INVESTIGATE FURTHER

How is a knowledge of the 
chemical elements of life 
essential to the sustainability of 
food? 

INVESTIGATE FURTHER

How can chemistry principles 
be applied to monitor 
environmental and human 
health? 


	Check Box 14: Off
	Check Box 15: Off


