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How is innovation making agriculture 
smarter?  

LEARNING source smart AGRICULTURE

Modern farms and agricultural 
operations work far differently 
than those a few decades ago. 
Advancements in technology, 
including sensors, devices, 
machines and information 
technology have changed the 
way that farmers work. 

Today’s agriculture uses 
technologies like robots, 
temperature and moisture 
sensors, aerial images and GPS 
technology. These devices and 
robotic systems allow farms 
to be more efficient, safer and 
environmentally friendly. 

going green 

What do we mean when we 
talk about “going green”? 
Today, we go “green” to prevent 
further environmental damage 
and to reduce our impact 
on the planet. But the Green 
Revolution that began in 1945 
had a different focus. 

As the world’s population 
ballooned, Norman Borlaug, 
an American agronomist, led 
a series of initiatives that are now 
known as the Green Revolution.

Infographics from Agriculture in the Classroom Canada (2019). Today's Farm. Online. https://aitc-canada.ca/en-ca/learn-about-
agriculture/category/farming-basics/todays-farm 
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The Green Revolution 
introduced new techniques 
and tools to agriculture. 
New cultivars, irrigation, 
fertilizer, pesticides 
and mechanization 
transformed farms into 
modern businesses. 
Agricultural production 
was dramatically increased 
with a combination of 
plant breeding, synthetic 
fertilizers, crop chemicals, 
and, more recently, 
genetically modified traits. 
A global food crisis was 
averted. 

precision agriculture 

Precision agriculture is a 
term that is used to describe 
technologies that make 
farming more accurate and 
controlled. A key component 
is the use of information 
technology and items such 
as GPS guidance, control 
systems, sensors, robotics, 
drones, autonomous 
vehicles, variable rate 
technology, GPS-based soil 
sampling, automated hardware, telematics and software. All of 
these technologies are applied to a wide range of purposes. 

For example, precision agriculture can involve the identification 
and development of lines of livestock with naturally high immune 
response to disease — animals that are healthier and more 
productive and that require less veterinary attention. 

Precision agriculture also includes DNA barcoding, both for animals 
and crops, which can help rapidly identify invasive species that 
could devastate the agricultural sector.

What sciences apply to each of these 
agricultural innovations? 
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Consider the following examples of projects that are integrating 
technology into current agricultural production. 

 Agricultural innovation 

Poultry virus defence only a spray away 

Improving poultry’s resistance to airborne, fecal and 
oral viruses can help limit the spread of disease. Using 
pathogen-associated molecular patterns (PAMPs) in a 
targeted spray that quickly triggers immune responses, 
researchers can help protect animals from an outbreak. 
Researchers are also looking to expand the use of PAMPs 
to other animal species.

How genes influence methane emission 

Methane is the second most prevalent greenhouse gas 
contributing to global climate change. Cows are blamed 
for part of the world’s methane emissions. Guelph 
researchers are studying the genetics of low methane-
producing cows in order to select for environment-friendly 
livestock.

Handheld device spots disease 

A handheld device called GryphSens, developed by a 
Guelph engineer, allows producers to evaluate cow health 
faster and easier than before. The device detects low 
but significant levels of metabolic disease indicators 
in the blood. Acting on these indicators quickly could 
help reduce complications and speed up recovery from 
disease.

A high-tech dairy barn for a high-tech industry 

A $25-million investment in the Livestock Research 
Innovation Centre — Dairy Facility at the University of 
Guelph is giving researchers unprecedented opportunities 
to study animal welfare, productivity and renewable 
energy using innovative technology. The centre, which 
houses 300 dairy cows, provides a multitude of resources, 
including a computerized feeding system that uses 
Bluetooth technology to track production throughout the 
cow’s lifecycle.
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Improving dairy cow feed 

Dietary changes could help reduce cattle methane 
emissions that have been shown to affect the 
environment. Using mathematical models of dairy cows’ 
digestive and metabolic systems, a team of Guelph 
researchers is studying the effect of grass diets on 
methane emissions and nitrogen excretion in cattle. This 
research could yield a feed that meets the nutritional 
needs of the animals during milk production without 
compromising environmental health standards.

Drones offer help from sky-high 

Crops damaged by disease, pests or moisture stress 
emit light that is invisible to the naked eye but can 
be seen by high-definition aerial sensors. Remote-
controlled aircraft, called drones, capture high-
definition images of the infrared rays associated with 
damaged crops, allowing producers to act quickly to 
mitigate the damage. Research teams at Guelph are also 
using drones to gather data that will improve pesticide 
and fertilizer use by identifying areas in fields that are 
lacking in nutrients or threatened by pests.

Monitoring mastitis with robotics 

Mastitis causes inflammation in the udder tissue of 
cows, which are the mammal's mammary glands. 
Mastitis is an inflammation of udder tissue that can 
result in an infection. It can also happen with some 
women who breast feed their babies.

It’s painful for the animal and expensive for producers, 
who must take infected animals out of production and 
treat them with antibiotics until their udders recover 
and they are healthy again. Researchers are using 
robotic sensors to gather and analyze large sets of 
data that show infection patterns within a dairy herd. 
This data will help develop ways to detect mastitis 
earlier, prevent transmission and reduce the need for 
antibiotics.

University of Guelph (2016). Precision Agriculture. Online. www.uoguelph.ca/
research/sites/default/files/public/Research_PrecisionAg_4pager_Web.pdf
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