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LEARNING source SUstainable PRACTICES

How do plant science technologies contribute to
sustainable farming practices?

plant science

Plant science is the study of any plant system. This includes crop
plants. Plant science involves both technologies and innovations,
including the development of tools, mechanization, computers,
research and knowledge.

Two examples of plant science innovation involve:

6 The creation of tools and technologies that
protect crops from insects, weeds and diseases

6 The development of stronger, healthier and
more useful varieties of crops

Both of these types of innovation help farmers
sustainably grow healthy foods - producing more
food on less land. Plant science investigates better
ways to protect the environment, ecosystems and
natural resources while meeting farmers’'need to
make a living. Think about how the following article
excerptillustrates the goals of plant science.

m The value of plant science

Plant science innovations lead to direct savings on the food Canadians eat, and help to
ensure that we have a reliable source of affordable, good quality fresh fruit, vegetables
and grains that are important to a healthy diet. Without plant science innovations,

Canadians could pay about 55 percent more for their food. Infographic used with permission from
. . . Crop Life Canada: https://croplife.ca/
Plant science innovations have allowed us to preserve a large swath of Canada’s land as  piant-science-delivers-table/why-we-

forest, wetlands and native grass areas. Without these innovations, Canada's agriculture ~ need-plant-science/

area would need to be 50 percent larger to produce the same level of crop production, ~ Article excerpted from The Value of Plant
Science Innovations to Canadians (2015).

Recent studies have also shown that plant science innovations have improved Crop Life Canada. https://croplife.ca/

. . e e e e . . . . . wp-content/uploads/The-Value-of-Plant-
agricultural practices, resulting in significant reductions in soil erosion and improved Science-Innovations-to-Canadians_RIAS-
soil quality across a range of crops in Canada. Inc.pdf
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why plant science matters

Plant science is not just an important aspect

of building understandings of the natural
environment and ecosystems. It's a central aspect
of agriculture.

Plant science - including the practices that
farmers use directly on their fields as well

as research that scientists carry out - help
make decisions that influence the impact that
agriculture has on the environments we depend
on to meet our food needs. This is part of what

sustainability is all about.

Technology has changed in farming, just as it

has for many everyday activities. These changes
focus on making farming more efficient and more
sustainable, which means that farmers can grow
more food on the same amount of land while
protecting the environment.

The range of technologies used in agriculture
today involves computers - but is not just about
computers. The technology used today includes
self-driving tractors, the use of satellites

and drones to collect data on vegetation, soil
conditions, weather, and the land from a bird's-

eye view and computer and smartphone software to
collect and organize information.

How do you think a combination of

Technology has been integrated with the machines and farm machine technologies and plant science
implements you may typically associate with farming - such as affect agriculture ecosystems? Share
tractors, combines, ploughs, seed drills and swathers (machines two examples.

that cut the grain and form it into along row).

Today’s grain farmers also use plant science to limit or reduce
the need for pesticides by building resistance to weeds and pests
into the seed. This increases the amount of grain harvested and
reduces losses, again resulting in the production of more food.
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traditional knowledge and plant science

Increasingly, Indigenous knowledge about plants and agriculture What are invasive species? Find and
can contribute to innovation, sustainability and the science of
crop farming. Indigenous farming is not just farming practiced
by indigenous people. It comes from values and beliefs that are
centred in local environments. These values and beliefs emphasize
agricultural practices that are appropriate to local places and that
work in harmony with natural ecosystems and resources.

describe two examples of invasive

species in your community.

Explore the ideas and images in the article below that features the
work of Nicholas Reo, an assistant professor at Dartmouth College,
New Hampshire, along with Laura Ogden, an anthropologist.
This work is focusing on how invasive species can be viewed
through a lens of Indigenous knowledge.

m ‘Every plant and animal is useful to us’

When invasive species show up, Western science tells

us they should be dealt with. But Nicholas Reo wonders
whether we should instead ask why they're here in the first
place.

Invasive plants, animals and insects find their way into
new habitats either intentionally or by accident, and can...
threaten existing ecosystems. They're sometimes called
“non-native” or “introduced” species. Yet Indigenous

knowledge views them as an opportunity, not a menace. Garlic mustard is an example of a plant
that is considered invasive. It can be used
“I have been told by some Anishinaabe collaborators that as a herb in place of wild leeks and ginger.

every plant and animal is useful to us in some way or multiple
ways,” [said Reo.] It is our responsibility to figure out how they are
useful.”...

. . . X Why would scientific work on invasive
Indigenous knowledge... views these “intruder” plants and animal

species as nations in their own right. Rather than explaining why
invasive species have arrived, Indigenous communities seek to
build relationships with them.

species be important to agricultural

ecosystems?

“We're part of a broader kinship network, or a family network, that
includes not just humans but other beings as well,” said Reo.

“So, if a new plant or animal moves into your home place, how do you

fititin?”
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That answer isn’t always clear, but Reo’s
home community and other Anishinaabe
nations are exploring different ways to be
stewards to these new nations.

“This is a completely different orientation
than most scientists take in their work,”
he said. “I think some scientists would be
open to, and benefit from, taking a more
participatory, relational approach in their
work.”

...This prompted [Reo and Ogden] to

conduct a broad survey in the United States: "

and Canada to understand how different
Indigenous communities are dealing with
invasive species and promote their work.

“Even within one small community, there
[are] many perspectives about how we
relate to these new plants and animals,”
said Reo.

That survey found that many Indigenous
communities are working with local
governments to address concerns.
Increasingly, they're using traditional
knowledge to find solutions.

In some cases, invasive species are finding :

anew place in existing food systems. In

others, communities have taken a live-and-:

let-live approach to their new neighbours.

...Using invasive species goes well beyond

cattails in some Indigenous cultures.

Dandelions and plantains are used in
traditional medicines. Herbaceous garlic
mustard is used for seasoning. Berries
from another introduced plant are cooked
into jams.

“A lot of Indigenous communities have seen

as a welcome addition to the food system,” Reo said.

HYBRID CATTAIL
TYPHAX GLAUCA

PROBLEM: Cattails cause :
undesirable changes to wetland :
ecosystems.
RESPONSE: Explore unique ways :
to use them, includingasan  :
alternative fuel source.

COMMON REED
PHRAGMITES AUSTRALIS

PROBLEM: Reeds proliferate
quickly and can take over
wetlands.

RESPONSE: Incorporate them intci
food systems as an ingredient or:
compost enhancement. :

DANDELION
TARAXACUM OFFICINALE

PROBLEM: Dandelions are
generally harmless but still
considered a weed.

RESPONSE: Offer as a treatment
in traditional Indigenous :
medicine.

Article excerpted with permission from ‘Every plant and
animal is useful to us" Indigenous professor re-thinking
how we deal with invasive species (April 3, 2020). CBC

these berries

Radio: Online. www.cbc.ca/radio/unreserved/earth-day-

indigenous-scientists-academics-and-community-members-

take-the-lead-in-environmental-causes-1.4605336/

every-plant-and-animal-is-useful-to-us-indigenous-professor-
re-thinking-how-we-deal-with-invasive-species-1.4605344
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more research on bugs in ecosystems

Fields used to grow crops are crawling with insects and these
insects are a natural part of all ecosystems, not just agricultural
ones. Insects provide ecosystem services - like pollination,

control of other insects and decomposition.
In what ways do the examples of

Another area of plant science is focused on researching ways to Indigenous traditional knowledge and
better understand how bugs interact with crops. Researchers insect research promote sustainability?
at the University of Alberta are analyzing the inner workings of
insect ecosystems.

How are natural ecosystem services
protected?

These researchers study the interactions and competition
between pests and beneficial insects within agriculture.

6 One example of their research deals with the role of predators
like ground beetles and Spiders inthe agricultural System and b
the impact they're having on pest Species. |

o The scientists can extract and use a beetle’s DNA to determine |

what species areinits gut and, therefore, what it's been eating ..................................................................................................
in the f|e|d For example, they can find out if the beetle is
eating peStS, weeds or SGEdS, orif they’rejust eating neutral B e

insects like worms that have no harmful effectonacrop. = |

6 They are also looking at different crop systems—pulses,
canola, cereals—across the different agricultural ecosystems
across Alberta. They want to identify insects that are doing
good things for the crop — for example, eating pests. This can
help determine seeding and tilling practices that promotes
beneficial insects.

Information and photo from Wilson, T. (March 19, 2021). The Secret Life of Bugs. Grains West: Online.
https://grainswest.com/2021/03/the-secret-life-of-bugs/
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