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Why should agricultural environments be 
monitored?  

LEARNING source sustainability MATTERS

monitoring environments

Sustainability is about much more 
than the environment — it is also about 
protecting livelihoods and ensuring 
healthy and resilient communities and 
economies. 

Since the end of World War II, evolving 
consumer demands and new technologies 
have changed Canadian farming as well as 
farming around the world. There are fewer 
farms, which have more land and more 
livestock per farm. 

Farmers and consumers are both 
more aware of the pressures that food production places on 
the environment. Farming practices are increasingly focused 
on sustainability. This includes making sure soil and water are  
protected and healthy crops and animals are raised. 

To monitor these conditions and provide information to farmers and 
consumers, Agriculture and Agri-Food Canada developed science-
based indicators for agriculture. The indicators are a gauge or 
measurement. They measure average performance of soil, water 
quality, air quality and farmland management.  

The indicators are based on information about soils, climate and 
topography as well as statistics on land use and crop and livestock 
farming practices. 

The indicators provide valuable information on the overall 
environmental risks and conditions in agriculture and how these 
change over time. 

What one predication would you make 
about the future condition of Canada’s 
soil, water quality, air quality or farmland, 
based on the indicators that follow? 
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Would you agree with the following 
statement? The index results show 
that producers are responding to 
environmental concerns and that 
progress has been made towards 
environmental sustainability. Why or why 
not?  

The Soil Quality Index is based on information that includes:

 6 The risk of soil loss

 6 Soil contamination by trace elements

 6 The buildup of salt

 6 The reduction of organic matter in the soil 

The improvement shown on the index was largely influenced by the 
adoption of reduced till or no-till farming practices. No-till farming 
is a way of growing crops without disturbing the soil through tillage. 
Tillage refers to the use of machines that plough or turn over soil. 

The Water Quality Index combines information about nitrogen, 
phosphorus, bacteria and agricultural pesticides to identify potential 
water contamination. The changes shown on the index came mainly 
from increased use of fertilizers and manures on farms, which raise 
the potential for more nutrients to reach water bodies. More crop 
area has also resulted in increased use of pesticides (including 
herbicides) and phosphorus fertilizer. This has increased the risk of 
water contamination. 

The Air Quality Index uses information on land and livestock 
management practices. Reduced numbers of livestock across 
the country between 2006 and 2011 was the main reason for 
improvements in the ammonia emissions performance index.

The Biodiversity Index uses information and averages in the soil 
cover and wildlife habitat capacity. This index provides a very 
general perspective on biodiversity. 
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the challenge of greenhouse gas

Greenhouse gas (GHG) emissions 
generated by agricultural activity 
come in three main forms: 

 6 Carbon dioxide (CO2) 

 6 Methane (CH4) 

 6 Nitrous oxide (N2O)

The Greenhouse Gas Indicator has been used to track 
the combined N2O, CH4 and CO2 emissions generated by 
agricultural activities in Canada between 1981 and 2011. 

Emissions generated by agriculture in this time period accounted 
for about 10 percent of Canada’s total emissions. Canada’s largest 
source of emissions during this time came from the oil and gas 
sector (26 percent), followed closely by transportation (24 percent).

Farming livestock — cattle, sheep, goats, pigs and 
chickens — contribute around 6 billion tonnes of 
greenhouse gases (carbon dioxide, methane and 
nitrous oxide) globally to the atmosphere each year. 
While estimates vary, this could represent up to 18 
percent of global emissions.

But the livestock sector also offers great benefits. 
It includes 20 billion animals, supports 1.3 billion 
farmers and retailers, and contributes up to half of the 
economic product from agriculture. The consumption 
of meat, milk and eggs is projected to grow 70 percent 
by 2050, mostly in the developing world.

Around 1.6 to 2.7 billion tonnes of greenhouse gases 
each year, mostly methane, are produced from livestock 
digestion. Another 1.3 to 2.0 billion tonnes of nitrous 
oxide come from producing feed for livestock. And the 
final 1.6 billion tonnes comes from land use changes, 
such as clearing for animal pastures or plantations.

Emissions from livestock production vary across the globe. 
The developing world accounts for 70 percent of emissions, 
mainly because of the large numbers of animals used for a variety of 
purposes beyond production of meat, milk and eggs.

Greenhouse Gas Emissions by Canadian Economic Sector, 2015
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Some believe that global emissions from livestock could be reduced 
by around 2.4 billion tonnes of greenhouse gases each year through 
technology and management.

Achieving these savings will be dependent on improvements in 
feeding practices, such as better pastures, new types of food 
and more grains. It will also depend on improved ways of handling 
manure, as well as improved genetics and animal management. 

Many of these strategies are based on sustainable practices, like 
producing more animal protein with fewer resources and storing 
carbon in the land. 

Farmers are stewards of the land — they care greatly about the 
future of the environment and its natural resources. They are using 
sustainable practices, and continuing to look for ways to further 
improve these practices. The majority of farmers want to make sure 
the land is there for their children to farm.
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