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Human-Environmental 
Interactions 

ENV1600-001
Class 18: Thurs, Nov 7, 2019
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Today’s topic
Agriculture (part 2)
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Learning objectives

• After this class you should be able to:


1. Outline selected Canadian trends in agriculture


2. Outline selected impacts of intensive agriculture, with a 
focus on biocides


3. Describe a promising response to the use of biocides: 
integrated pest management
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But first …
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Key dates
• Nov 12: Term test 2 (50 minutes, 10%)


• Material covered since the mid-term exam


• Nov 12: Deadline for voluntary withdrawal


• Nov 29 6:00 pm: Extended essay deadline (3,000 words, 25%)


• Dec 9: Final exam (150 minutes, 35%)


• Cumulative but weighted more to the 2nd half of the course
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Essay tips

• Expository essay presenting five feasible public policy 
options for improving for improving sustainability in the 
City of Winnipeg
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As we discussed, make an 
outline, e.g.:


1. Introduction: 200 words


2. The City of Winnipeg: 200 
words


3. The state of sustainability 
in the city: 500 words


4. Five feasible policy options 
for improving sustainability 
in the city


• Option 1: what it is and 
evidence it could work: 
350 words


• Option 2: what it is and 
evidence it could work: 
350 words


• Option 3: what it is and 
evidence it could work: 
350 words


• Option 4: what it is and 
evidence it could work: 
350 words


• Option 5: what it is and 
evidence it could work: 
350 words


5. Conclusion: 200 words
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And second …

Wrap up from last class

8

What are some noteworthy things you learned?
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Canadian trends in agriculture

The general global trends apply to Canada as well
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Agricultural reserves

1. Decline in overall reserves


• Canada does not have vast agricultural reserves


• Since 1972 reserves have declined by about 4 million 
hectares
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• ~7% of Canada’s total land area is agricultural land


• The Prairie provinces contain 81% of the agric land base
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2. Decline in reserves of the best 
farm land


• Soil classes 1-3 make up ~ 5 
% of total land area


• Since the 1960s, this area 
has decreased


• Class 1 land occupies < 1% of 
total land area


• 56% of this in S Ontario


• 18% of this has been 
urbanized

Urbanization is the leading 
cause of loss of farmland
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Number & size of farms
3. Fewer & bigger farms


• 2011-16: 5.9% drop in # of farms, 5.3% increase in size
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Production
4. Varying trends in production
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• Wheat and other grains are still the dominant crops in 
Canada but wheat production is declining


• Canada’s second-largest crop, is hay and other fodder


• Needed to keep up with increasing numbers of 
livestock


• Production of pulses (peas, beans, lentils, soybeans) is 
increasing


• The area under soybean production increased eightfold 
from 1976 to 2013
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Total number of cattle and calves, Canada, 1956 to 2016

Source: Statistics Canada Census of Agriculture, 2016
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Selected impacts of intensive 
agriculture
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Impacts to air & water

• Clearing land, combustion >> GHGs >> climate change


• Combustion >> NOx emissions >> acid precipitation


• Diversions, draining aquifers, consumption, irrigation >> 
altered flows, evaporation, runoff, flooding, pollution 


• Phosphate mining, chemical N fixation >> fertilizers >> 
runoff >> eutrophication
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Impacts to land

• Soil erosion (tillage, 
intensive row cropping, 
slope cultivation)


• Loss of organic matter 
(tillage, erosion)


• Loss of nutrients 
(monocultures, erosion)

Tilled soil is vulnerable to erosion
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• Acidification (N fertilizers, 
acid precipitation)


• Soil compaction (heavy 
machinery, livestock)


• Desertification (climate 
change, over grazing)


• Salinization (irrigation, 
summer fallow)
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Biocides

• “Super pests” and the biocide treadmill


• Insects and weeds develop resistance to biocides


• Farmers get caught on a treadmill as they are forced to 
use more and more, and increasingly toxic, chemicals
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• Through natural selection, populations of target species 
develop resistance to biocides
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• Non-selectivity: many biocides kill non-target as well as 
target organisms

Neonicotinoid biocides have been linked to honey bee deaths
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• Many biocides persist for long periods before they 
breakdown (persistence)


• Over time they accumulate in tissues of organisms 
(bioaccumulation)


• And concentration increases in each successive level in 
the food web (biomagnification)
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• Cycle of evaporation-atmospheric transport-condensation


• Stops in the Arctic b/c of the cold condensation effect


• Ecological & human health effects


• Env justice implications


• The benefits of biocides are (mostly) experienced in the 
south and many of the costs are borne in the north
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• Mobility: the “Grasshopper Effect”, or global distillation
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A promising response to the 
use of biocides
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Integrated pest management

• Ecosystem-based long-term prevention


• Avoid the lure of magic bullets; use multiple tactics or 
“many small hammers”


• Suppress pests below injurious levels and avoid 
outbreaks
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Cultural methods


• Use plants that are adapted to the growing conditions, 
planting them in the right place, giving proper attention to 
their water and nutritional needs and the like 


• Strong plants resist diseases, outgrow weeds and are 
less likely to succumb to insects


Physical methods


• Prevent pest access to the host or area, or, if the pests are 
already present, physically removing them by some means, 
e.g., use barriers, traps, vacuuming, mowing or tillage
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Biological methods


• Use predators, parasites and diseases of pests in a 
targeted way to suppress pest populations, e.g., Bacillus 
thuringiensis (or Bt)


Chemical methods


• Not all chemicals are alike from the standpoint of their 
toxicity or persistence


• Biorational chemicals are those that are less universally 
toxic and target a specific aspect of pest biology, e.g., 
neem oil, citronella
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