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New Paradigm in Agriculture
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Challenges in Agriculture

• Process or system where agricultural yields are increased without adverse 
environmental impact and without the conversion of additional non-
agricultural land

Sustainable intensification

Pretty and Bharucha. 2014. Sustainable intensification in 

agricultural systems. Annals of Botany 114(8):1571-1596.
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Challenges in Practice

https://agriculture.canada.ca/en/about-our-department/transparency-and-
corporate-reporting/public-opinion-research-and-consultations/share-ideas-
fertilizer-emissions-reduction-target
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Challenges in Practice

https://www.newswire.ca/news
-releases/canada-can-reduce-
ghg-emissions-from-fertilizer-
use-without-jeopardizing-food-
security-new-report-says-
829910123.html
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Challenges in Practice

https://www.theguardian.com/environment/2022/n
ov/30/peak-polluters-last-chance-close-dutch-
government

“The nitrogen minister, 

Christianne van der Wal, said 

farmers would be offered more 

than 100% of the value of their 

farms to quit”
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The Role of Technology in Agriculture

• A way to automate site-specific management using information technology

• Closely related to sustainability

Precision Agriculture

Bongiovanni and Lowenberg-Deboer. 2004. Precision 

agriculture and sustainability. Precision Agriculture 

5(4):359-387.
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The Role of Technology in Agriculture

• Combined application of single technologies or multiple tools in integrated 
systems for real-time and individual monitoring of livestock

Precision Livestock Farming (PLF)

Aquilani et al. 2022. Review: Precision Livestock Farming 

technologies in pasture-based livestock systems. Animal 

16(1):100429.
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Digital Tools for PLF in Manitoba

• Animal tracking in dairy farms using indoor positioning systems (IPS) 

• High-resolution mapping of grasslands for cattle grazing using 
hyperspectral cameras
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Indoor Positioning System for Dairy Farms

Glenlea Research Station

• 60 dairy cows
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Indoor Positioning System for Dairy Farms

Glenlea Research Station
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Indoor Positioning System for Dairy Farms

• 24/7 location

• Close to feed source?

• Close to milking robot?

• Behaviour

• Perching?

• Actually feeding?

• Daily travel distances

• Average travel speed

Information collected from individual cows
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Hyperspectral Cameras for Grassland Mapping

Mixed Prairie region in southwestern Manitoba
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Hyperspectral Cameras for Grassland Mapping

High spatial, temporal and spectral resolutions

• Centimeter-level 
accuracy

• Monthly scheduled 
visits

• 490 bandsB
a

n
d

s

Image adapted from https://r-spatial.github.io/stars/
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Hyperspectral Cameras for Grassland Mapping

Image adapted from:
https://www.hyspex.com/hyperspectral-imaging/key-quality-
parameters/scientific-grade-quality/
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Hyperspectral Cameras for Grassland Mapping

• Mapping of grassland at high spatial resolution

• Stand composition

• Biomass productivity

• Assessment of carbon stocks

Information collected from quarter-sections
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Using Innovative Digital Tools to 
Address Current Issues in Animal 
Agriculture

Questions?
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Challenges in Practice

https://fertilizercanada.ca/wp-content/uploads/2021/05/Emissions-
Reduction-Initiative-Impacts-Solutions.pdf
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