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What are indicators of sustainable farming?  

LEARNING source sustainable PRACTICES

sustainable farm ecosystems 

Sustainable farming practices are closely connected to the 
processes involved in ecosystems. In order to assess why and 
how farming is sustainable, it is important to understand natural 
ecosystems. 

Agriculture influences natural nutrient cycles. Unsustainable 
farming practices – such as practices that disturbed and exposed 
the soil – eroded the soil. Nutrients in this soil drained away with 
water runoff. 

Before dams were made, river floods would bring nutrient-rich 
sediment naturally back to flat land, where it was again available 
within an ecosystem. Changes that people made to the land 
trapped the sediment in the river until it washed out to lakes and 
oceans. Too many nutrients from eroded soil and from human 
and animal wastes could result in large algae blooms. These 
blooms occur when too many nutrients cause the growth of  
dense layers of algae, tiny green plants, on the surface of water. 

 An example of algae bloom in Alberta

The City of St. Albert is asking residents to avoid walking near 
the Riel Recreation Park after blue-green algae was discovered 
growing in the flood plain of the Sturgeon River.

Blue-green algae is a bacteria that can produce harmful 
toxins to people and animals. This can cause skin, eye and 
throat irritation, and more serious health effects including 
gastrointestinal illness.

Warmer water temperatures, high nutrient levels and other 
factors can cause these algae blooms to grow.  Blooms look like 
scum, grass clippings, fuzz or globs on the surface of water, with 
a blue-green colour and musty or grassy smell.
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Why do you think an understanding 
of the way that natural ecosystems 
function is important for sustainable 
farming practices? 

Gervais, B. (June 29, 2020). St. Albert warns of blue-green 
algae near Riel Recreation Park. St. Albert Gazette: Online. 
www.stalberttoday.ca/local-news/st-albert-warns-of-blue-
green-algae-near-riel-recreation-park-2527008

https://www.stalberttoday.ca/local-news/st-albert-warns-of-blue-green-algae-near-riel-recreation-park-2527008
https://www.stalberttoday.ca/local-news/st-albert-warns-of-blue-green-algae-near-riel-recreation-park-2527008
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Sustainable farming practices focus on the nutrient cycles of 
nitrogen, potassium and phosphorus, making sure the amounts 
of these nutrients are only what plants need. These are the most 
important nutrients to sustain plant growth and agriculture. 

How do we know when farming is sustainable? Indicators of 
sustainable farming are based on what farmers actually do in 
practice. 

 

environmental farm plans  

Farmers across Canada, including many in Alberta, use 
environmental farm plans to identify risks to the environment. The 
plan provides guidelines for making improvements. 

Infographics used with permission from 
Agriculture in the Classroom Canada. 
Environmental Farm Plans. SNAPAg: Online. 
https://aitc-canada.ca/en-ca/learn-about-
agriculture/sheet/environmental-farm-plans

Protecting the environment
Environmental Farm Plans help farmers identify their farms’ 
environmental strengths and weaknesses and make action plans for 
improvements.1 The goal is to minimize negative effects and risks to 
the environment while making positive changes to ensure the future 
of farming.2 Examples of areas addressed include water quality/
usage, waste management, fuel storage, soil management and 
pesticide usage. 

Applying seed and fertilizer to a field using 
no-till to help reduce soil erosion

ENVIRONMENTAL 
STEWARDSHIP 
A steward is a person who is in charge of managing something and is given 
the responsibility to protect it. Farmers are often called “stewards of the land” 
because of the close connection they have with the land they farm. Their 
livelihood depends on their ability to use land wisely.3

Agriculture plays an important role in managing and protecting much of 
Canada’s land and green spaces. Farmers continue to identify ways to reduce 
environmental impacts on their farms in order to conserve natural resources.

www.aitc-canada.ca

A goal of environmental stewardship is to maintain or 
improve the quality of soil, water, air and/or biodiversity 
of land. Biodiversity refers to the number of species and 
ecosystems in a region and the health of an ecosystem. 
Farmers and ranchers have an important role in protecting 
the biodiversity of their land by maintaining healthy water, 
soil and grasslands so that native plants, insects, birds and 
other wildlife can thrive alongside agriculture.

FARMING & 
ENVIRONMENT

ENVIRONMENTAL FARM PLANS

What indicators of sustainability 
could you identify from 
environmental farm plans?   

What could be included in sustainable 
farming practices to avoid problems 
like algae blooms and protect natural 
ecosystems? 

https://aitc-canada.ca/en-ca/learn-about-agriculture/sheet/environmental-farm-plans
https://aitc-canada.ca/en-ca/learn-about-agriculture/sheet/environmental-farm-plans
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Some of the ways farmers help preserve the 
environment include:4,5

• Rotating crops so that the same 
amounts and types of soil nutrients 
aren’t used from year to year

• Planting legumes (e.g., peas, clover 
or alfalfa) to add nitrogen to the soil

MAINTAINING & IMPROVING 
SOIL NUTRIENTS

CONSERVATION 
PRACTICES

ENVIRONMENTAL FARM PLANS

• Specifically identifying areas of fields 
that need pesticide treatment rather 
than treating the whole field

• Using holistic methods of pest control 
(Integrated Pest Management or IPM) 
rather than relying just on pesticides 
(See Organic or Conventional 
Pesticide sheet for more information 
about IPM.)

REDUCING PESTICIDE 
USAGE

References available @ www.aitc-canada.ca

of dairy farmers 
in Canada have an 
Environmental Farm 
Plan.770%

DID YOU KNOW?

• Seeding crops using conservation 
tillage or no-till methods that 
reduce/eliminate tillage and disturb 
soil less

• Planting trees, called shelterbelts, 
around the perimeter of fields 

• Planting buffer zones (strips of 
grass between fields and water) to 
catch run-off water from fields so 
that nutrients, etc. don’t end up in 
waterways

• Maintaining water quality by putting 
fences around streams or ponds to 
keep livestock and livestock waste 
out of the water (water is pumped 
to a drinking trough so livestock 
can still access water without going 
directly into it)

• Feeding cattle diets that reduce the 
amount of methane they release 

• Using GPS systems on machinery 
to more accurately apply seeds and 
fertilizer, thereby using less fuel

• Following the 4 R approach to 
nutrient management – applying 
the right rate of the right fertilizer 
at the right time in the right place6 

- whether fertilizer, manure or 
compost

• Recycling livestock manure as 
fertilizer

CONTROLLING SOIL 
EROSION

PROTECTING WATERWAYSREDUCING 
GREENHOUSE GAS 
EMISSIONS

USING FERTILIZERS 
MORE EFFICIENTLY

Land around 
waterway is 
fenced to prevent 
cattle from 
accessing it 
directly.

agriculture ecosystems and nutrients   

Farming depends on soil, freshwater, climate and the communities 
of organisms that interact with each other and their environments in 
natural ecosystems. Plants absorb nutrients from the soil and water. 
Nutrients can build up in the environment. For example, natural 
sources like plant and animal remains release nutrients through 
decomposition. 

Human activities - including agriculture - also add nutrients to 
the soil and water in ecosystems. Farmers pay attention to the 
nutrients they add to agricultural ecosystems. The fertilizers used in 
agriculture contain nitrogen, carbon and phosphorus. 

What are two examples of practices 
that farmers are encouraged to use? 
How can each of these practices 
protect natural ecosystems?
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Fertilizer is an important input for farmers. It provides nutrients 	
that are not available in the soil, and helps farmers to increase 		
plant growth and yields. 

Farmers across the world - including in Alberta - use soil testing 
to guide decisions they make about the use of fertilizer. Once they 
know the nutrients present in the soil, and the nutrient needs of 
the crop they are growing, many apply a practice called 4R Nutrient 
Stewardship. This practice focuses on where, when, what and how 
fertilizer is used on crops. 

Review the following practices used by canola farmers across 
Canada. Their goal is to help farmers minimize environmental 
concerns related to agriculture. Farmers work with a 4R agronomist 
to become part of the 4R 
program. How do these 
recommended practices from 
the Canola Council provide 
indicators for sustainable 
farming? 

Right Source

	6 Select the appropriate 
type of nutrients, such as 
nitrogen and phosphorus, for the soil and season of the crop.

Right Rate

	6 Assess the nutrients that are already present in the field, using 
soil tests or provincial guidelines for the type of soil and the 
needs of the crop.

	6 Consider the type of soil and the history of the crops planted 
previously in the field as well as other fields on the farm and in the 
region. Look at the possibility and effect of variations in weather. 

Right Time

	6 Apply fertilizer after the soil cools in fall or in the spring, before or 
at seeding. 

	6 Do not apply fertilizer on frozen soil or snow covered ground.

Right Place

	6 Apply fertlizer in the seed bed, below the soil surface.

	6 Make sure there is limited risk of movement of the fertlizer to 
surface waters.

How do you think practices used to 
increase plant growth and yield can 
affect the food you have available to 
you? 

4R Nutrient Stewardship image and information 
from Canola Council of Canada. www.
canolacouncil.org/canola-watch/fundamentals/
how-to-get-acres-counted-as-4r/

Why do you think soil testing is 
important when farmers make 
decisions about the use of fertilizer? 

https://www.canolacouncil.org/canola-watch/fundamentals/how-to-get-acres-counted-as-4r/
https://www.canolacouncil.org/canola-watch/fundamentals/how-to-get-acres-counted-as-4r/
https://www.canolacouncil.org/canola-watch/fundamentals/how-to-get-acres-counted-as-4r/
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the soil ecosystem   

Soil is its own ecosystem. It 
stores the water and nutrients 
that are necessary for plants, 
but it also provides a habitat for 
the many organisms that work 
to recycle nutrient content.

Soil also has its own food 
web. Food webs describe how 
matter can be recycled through 
an ecosystem. Nutrients and 
energy pass through the web as 
one organism eats another. 

In agriculture, soil fertility refers 
to the ability of an ecosystem 
to supply the nutrients that 
crops need. Soil fertility is also 
influenced by the availability of 
nutrients for the plants.  

Think about what the following 
article tells you about the 
connections between plants 
and nutrients in the soil.

 Soil microbes and pulses

How do pulse growers produce healthy, high-yielding crops? One 
broad set of tactics could be called protect the plant. Growers use 
chemical, genetic and agronomic means [the science of managing 
soil and crops] to keep insects, disease and weeds from harming 
the potential of the crop.

Today, a new direction to meet the potential of pulse crops is 
opening – one you might call strengthen the soil – and Dr. Monika 
Gorzelak is helping to lead the way.

“I’m a soil microbe ecologist,” said Gorzelak, Lethbridge-based Soil 
Scientist with Agriculture and Agri-Food Canada. “I’m interested in 
how different soil organisms interact with each other to ultimately 
create benefits for plants that we are interested in.”

Photo: Canadian Government Exhibition Commission / 
Library and Archives Canada / PA-076923

Trace the flow of nutrients in the soil 
food web illustration. What role does 
the soil play in this nutrient cycle? 
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These potential benefits are many and significant. For example, 
soil organisms could boost the soil’s ability to sequester [store] 
carbon. Of immediate interest to pulse growers is the likelihood 
that soil organisms could contribute to crop nutrition.

Gorzelak points to one soil microbe, Mycorrhiza, for its potential to 
nourish the crop below the soil rather than growers just applying 
fertilizer to the surface. This could create economic as well as 
environmental benefits.

“Mycorrhizas are well-documented to pick up phosphorous,” she 
said. “It’s a complex system, but what I want to understand is its 
effect on soil health and how well that soil can support a crop.”

“Mycorrhiza is a symbiotic soil fungus that is wholly dependent on 
the plant for its life cycle,” Gorzelak said. “They’re 
not able to grow and proliferate [rapidly increase] 
outside the plant root. I’m focusing on field peas 
because they’re nitrogen-fixing and are therefore 
better hosts for Mycorrhizas than, for example, 
wheat.”

Gorzelak, M. Soil microbes offer new road to pulse productivity. Alberta Pulse 
Growers: Online. https://albertapulse.com/research/soil-microbes-offer-new-
road-to-pulse-productivity/

Soil organic matter consists of plant debris and 
humified organic material, which is also called 
humus. Humus forms in soil when dead plant and 
animal matter decays. Organic matter contributes 
to the ability of soil to form a loose, crumbly 
structure called tilth. 

Soil with good tilth is well aerated, which refers to the amount of 
oxygen in the water of the soil. Good tilth also allows plant roots to 
grow freely and retains moisture. These are important factors that 
affect crop growth.

Some nutrients are part of soil organic matter. These nutrients 
are slowly released to be used by plants through the process of 
decomposition. 

Sustainable farming practices make sure that soil organic matter 
is not lost. Fertilizer is one method used by farmers to improve the 
availability of nutrients.  

Mycorrhiza is a fungus. It grows with 
a plant’s roots. It has a symbiotic 
relationship with a plant’s roots, which 
means that both the fungus and 
the roots interact with each other. 
Mycorrhiza helps the plant’s roots absorb 
more water and nutrients. Mycorrhizas 
are important for plant growth in many 
ecosystems. The majority of land plant 
species have mycorrhiza. It looks 
something like the illustration below. 

Photo: Canadian Government Exhibition Commission / 
Library and Archives Canada / PA-076923

What benefits do you think practices 
such as 4R Nutrient Stewardship 
guidelines provide for soil health? 

https://albertapulse.com/research/soil-microbes-offer-new-road-to-pulse-productivity/
https://albertapulse.com/research/soil-microbes-offer-new-road-to-pulse-productivity/
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why the carbon cycle matters to agriculture   

Farms and other ecosystems can be compared to batteries. 	
Building the carbon in soil is like charging a battery. Losing the 
carbon is like using up the battery charge.

On Canadian farms, carbon is stored mostly in the organic matter 
of soils. Changes in amounts stored depend on the rate of carbon 
coming in as plant litter, compared to the rate of carbon lost 	
through decay.

If the rate of carbon coming into the soil exceeds the rate of loss, 
carbon accumulates. This is called a carbon sink. 

If the rate of carbon added is less than the rate of the loss, carbon is 
depleted. This is called a carbon source.

The carbon system in an agricultural ecosystem is illustrated below. 
Match the numbers on the illustration to the points below.

The carbon cycle in an agricultural ecosystem

Infographic from Agriculture and Agri-Food 
Canada. Greenhouse gases and agriculture. 
Government of Canada: Online. https://
agriculture.canada.ca/en/agriculture-and-
environment/climate-change-and-air-quality/
greenhouse-gases-and-agriculture

When farming practices are changed 
in ways that increase the soil organic 
carbon, CO2 is removed from the 
atmosphere and stored or ‘sequestered’ 
in the soil. This is called carbon 
sequestering. The size of the carbon 
‘sink’ is increased. Farm practices that 
contribute to the carbon sink include 
zero-tillage or no till. This means 
that seeds are spread on the surface 
without disturbing the soil. This practice 
conserves moisture and reduces soil 
erosion. Crop rotation – in which 
different crops are planted sequentially 
on the same land – also contributes to 
the carbon sink. 

1.	 Plants grow by using solar energy and carbon dioxide in the 
atmosphere. 

2.	 Plants are removed from the ecosystem when they are harvested or 
when they die and decompose. Decomposition adds organic matter 
to the soil. 

3.	 This completes the cycle by returning carbon dioxide to the 
atmosphere. 

When lands were first used for crops, large amounts of carbon were 
lost. Harvesting practices used at the time meant that less carbon 
was returned to the soil. Today, farmers use practices that rebuild the 
amount of carbon stored in soils.

https://agriculture.canada.ca/en/agriculture-and-environment/climate-change-and-air-quality/greenhouse-gases-and-agriculture
https://agriculture.canada.ca/en/agriculture-and-environment/climate-change-and-air-quality/greenhouse-gases-and-agriculture
https://agriculture.canada.ca/en/agriculture-and-environment/climate-change-and-air-quality/greenhouse-gases-and-agriculture
https://agriculture.canada.ca/en/agriculture-and-environment/climate-change-and-air-quality/greenhouse-gases-and-agriculture
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