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following the science 

Build Competencies in sustainable PRACTICES

 MAKE IT PERSONAL
What area of science interests you most? How could this area of science apply 
to agriculture and the food system? 

  SEARCH AND INVESTIGATE

Applying Farm Science 
Find out about the 
research that scientists at 
Agriculture and Agri-Food 
Canada are doing. 

Select one of the research 
scientists and click 
on their photo on this 
webpage — https://
agriculture.canada.ca/
en/canadas-agriculture-
sectors/fields-science —  
to learn more about their 
area of research.

Explore their research 
by responding to the 
questions that follow. 

Explore the information on Agriculture 
and Agri-Food Canada’s Fields of 
Science webpage at www.agr.gc.ca/
eng/canadas-agriculture-sectors/
fields-of-science/?id=1411999466585.

Find the full scientists’ infographic 
shown here at https://agriculture.
canada.ca/sites/default/files/
legacy/resources/prod/pdf/discover-
decouvrez/infographic_generic_fields_
science-eng.pdf. 

Explore examples of crop insect pests 
commonly found in Alberta on an Alberta 
government website at www.alberta.ca/
major-crop-insect-pests.aspx. 

Find a Pests & Predators Field Guide, 
including several photos of crop pests 
and predators, on the Field Heroes 
website at https://fieldheroes.ca/
fieldguide/. 

Find out about food forests and 
traditional knowledge in Muskeg Lake 
Cree Nation Food Forest at www.afn.ca/
wp-content/uploads/2019/12/Glenna-
Cayen-Presentation-Compressed.pdf. 

Use HOW DO PLANT SCIENCE 
TECHNOLOGIES CONTRIBUTE TO 
SUSTAINABLE FARM PRACTICES? for these 
learning tasks. Use the Learning Source and 
the information for this guiding question in 	
the sustainable PRACTICES carousel on 
www.projectagriculture.ca. Use these 
weblinks for additional information. 

project AGRICULTURE
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We cover a lot of ground.

Learn more at agr.gc.ca/fields-of-science

Our scientists at AGRICULTURE 
AND AGRI-FOOD CANADA 

are OUTSTANDING in their fields

DR. JULIE BRASSARD
Research Scientist –  

Food and Environmental Virology 

  Saint-Hyacinthe, Quebec

WHAT DO THEY DO? 
Their goal is simple – making sure the foods you eat are safe,  

high quality, and produced in sustainable ways.

They conduct about half  
of all agriculture related 
research in Canada.

They work at  
20 research centres 
across the country.

They use climate-controlled 
growth chambers, facilities 
for insect production, 
weather-monitoring 
stations, and even a  
small winery.

They help farmers 
improve and protect  
their crops and produce 
food for Canadians  
in an environmentally  
friendly way.

DR. JOSÉ RAMÓN ÚRBEZ-TORRES  
Research Scientist –  

Plant Pathology

  Summerland, British Columbia

DR. HELEN TAI
Research Scientist –  

Plant Genetics and Genomics

  Fredericton, New Brunswick

https://agriculture.canada.ca/en/canadas-agriculture-sectors/fields-science
https://agriculture.canada.ca/en/canadas-agriculture-sectors/fields-science
https://agriculture.canada.ca/en/canadas-agriculture-sectors/fields-science
https://agriculture.canada.ca/en/canadas-agriculture-sectors/fields-science
https://www.agr.gc.ca/eng/canadas-agriculture-sectors/fields-of-science/?id=1411999466585
https://www.agr.gc.ca/eng/canadas-agriculture-sectors/fields-of-science/?id=1411999466585
https://www.agr.gc.ca/eng/canadas-agriculture-sectors/fields-of-science/?id=1411999466585
https://agriculture.canada.ca/sites/default/files/legacy/resources/prod/pdf/discover-decouvrez/infographic_generic_fields_science-eng.pdf
https://agriculture.canada.ca/sites/default/files/legacy/resources/prod/pdf/discover-decouvrez/infographic_generic_fields_science-eng.pdf
https://agriculture.canada.ca/sites/default/files/legacy/resources/prod/pdf/discover-decouvrez/infographic_generic_fields_science-eng.pdf
https://agriculture.canada.ca/sites/default/files/legacy/resources/prod/pdf/discover-decouvrez/infographic_generic_fields_science-eng.pdf
https://agriculture.canada.ca/sites/default/files/legacy/resources/prod/pdf/discover-decouvrez/infographic_generic_fields_science-eng.pdf
https://www.alberta.ca/major-crop-insect-pests.aspx
https://www.alberta.ca/major-crop-insect-pests.aspx
https://fieldheroes.ca/fieldguide/
https://fieldheroes.ca/fieldguide/
https://www.afn.ca/wp-content/uploads/2019/12/Glenna-Cayen-Presentation-Compressed.pdf
https://www.afn.ca/wp-content/uploads/2019/12/Glenna-Cayen-Presentation-Compressed.pdf
https://www.afn.ca/wp-content/uploads/2019/12/Glenna-Cayen-Presentation-Compressed.pdf
http://www.projectagriculture.ca


20

Share your project AGRICULTURE learning experiences on Instagram or Twitter using #projectagricultureab

Who is the scientist and what is their “field”?  

What is their research focused on? 

How is their research connected to the biotic and abiotic elements and 
processes involved in agricultural ecosystems? In natural ecosystems? 

In what ways do you think this area of research promotes sustainable farm 
practices? 
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  EXPLORE AND CREATE
Ecosystem Interactions 
Interactions between insects and crop plants are an essential aspect of agriculture. 
Although some interactions are harmful to crop plants, others can be used to protect 
crops from harmful insects. 

Use the three posters from the Field Heroes website to find out more. Download full 
versions of the posters on the Field Heroes website on the weblinks on top of each poster 
thumbnail below.  

	6 Field Heroes was developed by the Western Grains Research Foundation to increase 
awareness of beneficial insects for farmers and the important role they play in pest 
management. 

	6 Their resources help farmers identify the most common beneficial insects found 
across Western Canada.

Use the posters provided here to create a Cause and Effect Chart that illustrates 
interactions in a crop field ecosystem. Click on the links below to find larger versions. 

	6 Select one of the three posters to focus on cereal crops (like wheat and barley), 
oilseed crops (like canola) or pulse crops. 

	6 Using two cause and effect rows in the chart, identify two effects that harmful 
insects can have on your crop. 

	6 Then, use two additional cause and effect rows in your chart to identify two 
interactions that beneficial insects have with harmful insects in this crop ecosystem. 

CEREAL FIELD HEROES

@FIELDHEROESFIELDHEROES.CA

GET TO KNOW THE HEROES  
AND VILLAINS IN YOUR CEREALS.

BEE FLIES
The larval form of bee flies prey on grasshopper 
eggs. These Field Heroes are whitish, crescent-
shaped and 9 to 22 mm long when mature. They are 
tapered towards the head with ring-like segments. 

GROUND BEETLES
Studies found 14 species of ground beetles feeding 
on wheat midge larvae. This Field Hero is narrower 
at the eyes than the section behind the head and its 
protective armour wings may have striations or pits. 

BLISTER BEETLES
Blister beetle larvae (Epicauta spp.) are Field 
Heroes who feed on grasshopper eggs. Their 
mouthparts and legs gradually get smaller as 
they mature, reaching 13 to 25 mm in length.

LADY BEETLES
Also known as Lady Bugs, these beetles are typically 
round or oval and brightly coloured, often with spots 
on wings. These Field Heroes can eat as many 160 
aphids in 24 hours.

GREEN LACEWING
Green lacewing larvae are alligator-like in  
shape, cream coloured with brown markings  
and sickle-shaped mandibles. These Field 
Heroes inject a toxic saliva into aphids.

MACROGLENES PENETRANS
This parasitoid overwinters as larva inside wheat  
midge larva. The yellowish, maggot-like Field Hero  
grows rapidly in the spring, destroying the midge larva.

THINK BENEFICIALS 
BEFORE YOU SPRAY

WHEAT MIDGE
These pests feed 
on the surface of 
developing wheat 
kernels. Young 
wheat midge larvae 
are translucent 
white maggots that 
turn bright orange 
when mature.

GRASSHOPPERS
Several species of 
grasshoppers are 
potential pests of 
cereal crops. In many 
instances, they are 
concentrated around 
field edges early in  
the season.

• Scout for pests and predators
• Only spray when economic thresholds  

are exceeded
• Use selective insecticide, where possible
• Consult the label for best time to spray
• Rotate crops
• Maintain habitat for beneficial insects

APHIDS
These plant sap 
suckers are small, 
pear-shaped, 
soft-bodied 
insects. Cereal 
aphids are often 
pale green, but 
colour may vary 
from black to red.

POWERED BY:

OILSEED FIELD HEROES

DAMSEL BUG
This Field Hero is a natural enemy of diamondback 
moths. Both adults and nymphs are aggressive 
predators. They grasp their prey and pierce the  
body, injecting toxic saliva that causes paralysis.

GET TO KNOW THE HEROES  
AND VILLAINS IN YOUR OILSEEDS.

DIADEGMA INSULARE
Diadegma insulare is an important Field Hero that 
attacks the larval diamondback moth. The adult 
parasitoid is a small (6 mm) black wasp with  
dark-brown and yellow striped legs.  

PERISTENUS DIGONEUTIS
Lygus bugs are attacked 
by several species of egg 
and nymphal parasitoids. 
These Field Heroes include 
the braconids Peristinus 
pallipes and P. digoneutis.

THINK BENEFICIALS 
BEFORE YOU SPRAY

LYGUS BUG
Lygus bugs inject saliva then 
suck up plant juices from buds, 
flowers and young seeds on 
canola and many other plants. 
Feeding on young seed can 
cause economic damage. 
Young stages are green, while 
adults have a distinctive yellow 
triangle or “V” mark on their back.

BERTHA ARMYWORM
Aside from feeding on leaves, 
bertha armyworm larvae 
may debark canola pods, 
eat the seeds inside or 
consume them entirely. 
Mature larvae can be 
either black, brown or 
green with a light brown 
head and a yellowish-
orange stripe along each side.

• Scout for pests and predators
• Only spray when economic thresholds  

are exceeded
• Use selective insecticides, where possible
• Consult the label for best time to spray
• Rotate crops
• Maintain habitat for beneficial insects

POWERED BY: @FIELDHEROESFIELDHEROES.CA

DIAMONDBACK MOTH
Diamondback moth 
larvae are narrow, green 
caterpillars that will feed 
on leaves, buds, flowers 
or pods of canola.  
Larvae will wiggle 
backwards and drop  
off the plant, dangling 
from a silken thread,  
when disturbed.

FLEA BEETLE 
Flea beetles are one of the most damaging pests in canola. Parasitoids such as Microctonus can attack flea 
beetles, but research has not yet shown that beneficial insects are effective regulators of flea beetle populations.
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BANCHUS FLAVESCENS
Banchus flavescens is a species of ichneumonid wasp that is 
an internal parasitoid of bertha armyworm. Adults are relatively 
large, orange wasps, and larvae live inside caterpillars. 

TACHINID FLY (Athrycia cineria)

Tachinid flies are internal parasitoids. This Field Hero is  
a native parasite of bertha armyworm. Tachinid flies usually 
look like house flies, but are larger and the abdomen is often 
covered in bristles. You may see their eggs on the body  
of the caterpillars.
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PULSE FIELD HEROES
GET TO KNOW THE HEROES  
AND VILLAINS IN YOUR PULSES.

CUTWORMS
Cutworm larvae eat 
through young plants. 
These caterpillars are 
about 3 to 5 cm long, 
with 3 pairs of true 
legs and 5 pairs of 
false ones. They hide 
in the day and feed 
at night. Their colour 
ranges from pale 
to black, and their 
markings may be  
lines or spots.

LADY BEETLES
Also know as Lady Bugs, the larval form  
is alligator-like in shape. The larvae is black  
with white, yellow, red or orange markings. These  
Field Heroes can eat as many as 160 aphids in 24 hours.

PARASITOID WASPS
Aphidius ervi are small, black wasps with brown legs. 
Females lay a single egg inside of an aphid, which hatches 
into a larva that consumes the aphid from the inside out.

GROUND BEETLES
A ground beetle’s head is narrower at the eyes than 
the section behind head and its front wings may 
have striations or pits. There are 400 species of this 
Field Hero on the Canadian Prairies. Depending on 
their size, ground beetles may attack eggs, larvae  
or pupae of cutworm.

PARASITOID WASPS
Depending on the species, parasitoid wasps can be 
extremely tiny. For smaller species, 4 or 5 will fit on the 
head of a pin, which makes them difficult to identify. 
These Field Heroes lay their eggs and pupate within 
cutworm, causing the pest to become a “mummy.”

CARABID GROUND BEETLES
(Bembidion quadrimaculatum) 
These small, dark-brown 
beetles devour pea leaf weevil 
eggs. Look for four pale 
yellow or orange spots on the 
bodies of these Field Heroes.

THINK BENEFICIALS 
BEFORE YOU SPRAY

PEA LEAF WEEVIL
These root nodule 
destroyers are small, 
white c-shaped larvae. 
Adult pea leaf weevils 
eat foliage and are 
slender, greyish-brown 
beetles – about 5 mm 
long with a broad-
shaped snout.

PEA APHID
These plant 
sap suckers 
are green 
and pear 
shaped. 
They’re just 3 
mm long and 
1.5 mm wide 
with long 
slim legs.

• Scout for pests and predators
• Only spray when economic thresholds  

are exceeded
• Use selective insecticides, where possible
• Consult the label for best time to spray
• Rotate crops
• Maintain habitat for beneficial insects

Photo: cc by P. G
reeves

Photo: cc by J. G
avloski

Photo: cc by J. W
illiam

s

Photo: cc by J. G
avlo

ski

@FIELDHEROESFIELDHEROES.CA

CUTWORM

Cutworm is the common name given to the larva of several 

noctuid moth species. Key species include: army cutworm, 

pale western cutworm, redbacked cutworm and dingy 

cutworm. Only larvae cause damage; adults, eggs and pupa 

have no impact on crop productivity.

GROUND BEETLE

How to identify:

• Head at eyes narrower than section behind head

• Elytra (front wings) may have striations or pits 

• Run rapidly when disturbed

• Adults range in size from less than 3-30 mm 

How they help with control:

• Ground beetles are among the most important cutworm predators, with 

about 400 species on the Canadian Prairies and upwards of 80 species 

present in any field (Holliday et al. 2014)

• Depending on their size, ground beetles may attack eggs, larvae and 

pupae of cutworm

• Walkden (1950) reported that one adult of the ground beetle species 

Calosoma lugubre Leconte consumed 16 mature corn earworm  

larvae before losing interest.

SCOUTING FOR

BENEFICIALS

Brought to you by

How to identify:

• Smooth-skinned, hairless caterpillars

• Colour ranges from pale to black, may 

have lines or spots

• 3 pairs of true legs, 5 pairs of false 

legs

• 3-5 cm long

Spray thresholds:

• Varies by cutworm species, crop type 

and stage of crop development

THINK BENEFICIALS 

BEFORE YOU SPRAY

for more information visit

fieldheroes.ca

Prevalence:  
 

• Regions and crops impacted vary by species of 

cutworm. Timing of life cycle and feeding behaviour is 

also species specific.

When and how to scout: 

• Check fields in spring and early summer for cutworm 

damage, which varies by crop

• Scout for notched, wilted, dead, or cut-off plants (crop 

seedlings or weeds). Look around damaged plants for 

cutworms. Use a trowel or shovel to carefully search 

through the top 5 cm of soil for cutworm larvae.

BENEFICIAL INSECTS THAT HELP TO CONTROL CUTWORMS

POWERED BY:

https://fieldheroes.ca/wp-content/
uploads/2021/05/Beneficials_2021_
CerealPoster.pdf

https://fieldheroes.ca/wp-content/
uploads/2021/05/Beneficials_2021_
OilSeed_Poster.pdf

https://fieldheroes.ca/wp-content/
uploads/2021/05/Beneficials_2021_
PulsePoster.pdf
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Traditional Knowledge  
Traditional knowledge contributes to the science of food production. 
Traditional farming systems and Indigenous farming practices come from 
deep connections to the land and its resources. This is true for Indigenous 
people in North America as well as around the world.

However, the impacts of colonization damaged the traditional relationship 
of many Indigenous communities with the land. This meant that many food 
production methods and hunting and harvesting practices were lost.

Glenna Cayen is the food forest project coordinator with Canadian Feed 
the Children (CFTC). She is helping revive some 
of these traditional practices, through the 
creation of permaculture food forests near 
three rural Indigenous communities in central 
Saskatchewan and Northern Alberta. Find out 
more about her work at www.afn.ca/wp-content/
uploads/2019/12/Glenna-Cayen-Presentation-
Compressed.pdf.

Food forests are human-planned, self-sustaining 
natural spaces that can help provide food to 
local communities. They are modeled on the 
layout, diversity, sustainability and resilience 
of natural woodland ecosystems. These food 
forests use layers of trees, shrubs, perennials and 
annuals that work together to provide food and 
greenspace for humans and a habitat for insects and wild animals. 

How do these food forests support natural ecosystem services? How do 
these support human needs? 

In what environments could you see a food forest project thriving? What 
steps would you follow if you wanted to start a food forest in a nearby 
environment? 

Some information and infographic from TD 
Stories (June 24, 2021). How food forests are 
helping revitalize the traditional food and 
land-based knowledge of Indigenous Peoples. 
Online. https://stories.td.com/ca/en/article/food-
forests-indigenous-peoples-traditional-food-and-
land-based-knowledge
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