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biotechnology is technology based on biology 

In simple terms, biotechnology is technology that is based on 
biology. Biotechnology uses cellular and biomolecular processes to 
develop technologies and products that help improve our lives and 
the health of the planet. 

Biotechnology is not a new science. The biological processes of 
microorganisms have been used for thousands of years to make food 
like bread and cheese. 

Modern biotechnology uses products and technologies that increase 
the efficiency of food production, reduce negative impacts on the 
environment and use less and cleaner energy. 

Agricultural biotechnology refers to the use of technologies to 
increase crop yields, prevent damage and risks to plant and animal 
health and reduce the impact of farming on the environment. It 
involves many different types of technology and science, including 
breeding, genetics, synthetic chemistry and animal health. 

Biotechnology includes a wide range of applications. For example, 
it has helped make antibiotic production more efficient through 
microbial fermentation, which produces chemical changes in 
organic substrates through the action of enzymes. 

How is biotechnology part of smart agriculture? 
Biotechnologies shape food production and the provision of an 
adequate and accessible food supply. 

SPARK questions about smart AGRICULTURE

INVESTIGATE FURTHER

What current issues do 
agricultural biotechnologies have 
the potential to solve? 

I will use information and 
INVESTIGATE FURTHER 
questions to help me identify 
a project question I want 
to investigate for a smart 
AGRICULTURE project. 

I will identify what I need to 
know more about. 

9



8

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

There are a number of terms associated with biotechnology, 
including genetic modification, genome editing and cloning. New 
animal vaccines have been produced with genetic modification for 
diseases, including foot and mouth disease and rabies.

biodiversity is important to agriculture 

In order to understand biotechnologies, it is important to have a 
good understanding of biodiversity. Biodiversity refers to the variety 
of life within an ecosystem. 

Biodiversity doesn’t just refer to the species we are familiar with in 
Alberta; it represents so much more. Biodiversity involves multiple 
levels that make up our natural world and its ecosystems:

 6 Species diversity refers to the diversity of all animals, plants, 
insects and micro-organisms, not just those we see or even 
know about. 

 6 Ecosystems are where these species live, connect and interact. 
Ecosystem diversity refers to the variations of ecosystems 
within a geographic location and how they interact with humans 
and the environment. 

 6 Genetic diversity refers to the variety of characteristics in the 
genetic make-up of each living being. 

Alberta Biodiversity Monitoring Institute (ABMI). What is biodiversity? Online. www.abmi.ca/home/biodiversity/
what-is-biodiversity.html

Biodiversity is the source of the immense variety within the plants 
and animals that are raised and grown as crops and livestock. 
Countless other species also contribute to the essential ecological 
functions upon which agriculture depends, including soil and water 
cycling.

Genetics is the study of the variation 
of individual genes and their role in 
the way traits or conditions are passed 
from one generation to the next. 

Genetic modification refers to the 
process of altering the genetic 
makeup of an organism. Genetic 
modification has actually been done 
for thousands of years through 
selective breeding of both animals 
and plants. Selective breeding 
involves choosing parents with 
specific characteristics to breed and 
produce offspring with more desirable 
characteristics.

Modern biotechnology has made it 
easier and faster to target a specific 
gene for more-precise alteration 
of the organism. The science of 
biotechnology is constantly improving. 

Genome editing is the deliberate 
alteration of a selected DNA sequence 
in a living cell. 

Clones are organisms that are exact 
genetic copies. Every single bit of their 
DNA is identical. Clones can happen 
naturally, such as in the example of 
identical twins. Clones have also been 
created in labs. 

INVESTIGATE FURTHER

Why is the protection of 
biodiversity smart for agriculture 
and farming? 

https://www.abmi.ca/home/biodiversity/what-is-biodiversity.html
https://www.abmi.ca/home/biodiversity/what-is-biodiversity.html
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there are facts and myths about GMOs

What are genetically modified organisms (GMOs) and are they 
safe to eat? It can be difficult for a consumer to sort through and 
understand information that is in the media and on food labels 
regarding food production methods and food safety. 

There is a great deal of information available about GMOs — some 
accurate, some false and some misleading. 

Canada is the world’s fourth-largest producer of genetically 
modified crops and grows more than 27 million acres 
of canola, corn, soybeans, sugar beets and alfalfa. Most 
genetically modified crops in North America, including 
Canada, are used for animal feed. GMOs can be ingredients in 
processed food, like chips and soda. 

The Canadian government does not require GMO foods to 
be labelled. This is mainly because a food may contain a 
GMO, but not as the only ingredient. Labelling these foods 
is complicated, as products like cereals or soda pop may 
contain an ingredient made with a GMO. For example, high 
fructose corn syrup, and ingredient found in many products, 
can come from GMO corn. 

Companies can actually market a product as a "non-GMO" 
product, even when no such GMO product exists. 

According to a survey conducted by the Pew Research Center in the 
United States, there is much agreement among scientists from the 
American Association for the Advancement of Science about the 
safety of GMO plants and products for human consumption. 

This research survey identified a gap between what individuals 
believed about genetically modified foods and what research and 
these scientists assert. Only 37 percent of the public reported 
feeling “generally safe” about these foods compared to 88 percent of 
scientists. This gap is 51 percent. 

Pew Research Center (2015). Public and Scientists’ Views on Science and Society: Online. www.pewresearch.org/
science/2015/01/29/public-and-scientists-views-on-science-and-society/  

INVESTIGATE FURTHER

What are the facts and debates 
involved with genetically modified 
foods? 

https://www.pewresearch.org/science/2015/01/29/public-and-scientists-views-on-science-and-society/
https://www.pewresearch.org/science/2015/01/29/public-and-scientists-views-on-science-and-society/
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  Canadians anxious but ill-informed about genetically modified 
food 

A new report finds Canadians are critical yet overwhelmingly confused 
about food that has been genetically engineered, but they want 
mandatory labels to help inform their grocery choices.

A research report commissioned by Health Canada finds consumers 
have “strong feelings” about being able to identify genetically modified 
products when they’re shopping, and 78 per cent are calling for clear 
labelling on packages.

“There was a prevailing belief among participants that there should be 
greater transparency to consumers and, once raised, many questioned 
why government in particular should be resistant to providing 
consumers with more information that would help them make more 
informed decisions,” read the findings from The Strategic Counsel.

Given the choice, 62 percent would buy a non-GM food over a GM  
product out of fears of health hazards or impacts on the environment. 

Consumers don’t understand science

But the research, which was conducted through focus groups and 
online surveys to gauge public perceptions, also reveals that   
consumers have little understanding about the science of what many 
dubbed “Frankenfood.” Often, it’s confused with goods that have had 
additives like preservatives...

“Lack of awareness and understanding affects their confidence in the 
food supply and raises their level of concern,” the report says. Some of 
the words commonly used by participants included “fake,” “mutations,” 
“man-made” or “mass produced.”

According to Health Canada’s website, all GM foods are “rigorously 
assessed” for safety prior to being allowed on the market. But labelling  
is now voluntary.
Harris, K. (October 9, 2017). Canadians anxious but ill-informed about genetically engineered food. CBC News 
Online. www.cbc.ca/news/politics/canada-genetically-modified-food-1.3796869

novel foods include genetically modified organisms 

No, these are not foods found in books! A novel food might be a new 
crop seed that has been bred to be resistent to pests or a ready-to-
eat meat treated with high pressure, compressed water to control 
bacteria. 

INVESTIGATE FURTHER

What examples of commonly used 
novel foods can you identify? 
What is the science behind these 
novel foods?  

INVESTIGATE FURTHER

To what extent do you think 
people would agree with the 
findings of news reports such as 
the example? Why are there gaps 
between consumer perceptions of 
genetic technologies and science 
and research?  

https://www.cbc.ca/news/politics/canada-genetically-modified-food-1.3796869
https://www.abmi.ca/home/biodiversity/what-is-biodiversity.html
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The Government of Canada believes 
gene edited crops can help farmers 
produce “safe and affordable food, 
feed, fibres, and energy in the 21st 
century.”

12 nations — Argentina, Australia, Brazil, 
Canada, Colombia, the Dominican 
Republic, Guatemala, Honduras, Jordan, 
Paraguay, Uruguay, the U.S. and 
Vietnam — issued a joint statement on 
agricultural applications of precision 
biotechnology.

 “Agricultural innovation has played  
an essential role in increasing yields 
and productivity in support of growing, 
prosperous civilizations,” the opening 
line of the statement says.

“Innovations in precision biotechnology, 
such as gene editing, have brought 
the promise of major improvements 
in terms of the ease and precision 
of introducing desirable traits into 
agricultural organisms, as compared to 
other breeding methods.”

Gene editing, using a technique  
called CRISPR, has been touted for 
several years as the next big thing in 
plant science. It allows researchers  
to precisely delete or insert genes in a 
plant’s DNA.

In a news release announcing a 
licensing agreement with a gene editing 
company, Monsanto described the 
technique as the “biological equivalent 
to the ‘search and replace’ function in 
computer word processors.”
Arnason, R.  (November 6, 2018). Canada joins support 
for gene editing. The Western Producer: Online. www.
producer.com/2018/11/canada-joins-support-for-gene-
editing/

Novel foods are defined in Canada’s Novel Foods Regulation   
with the criteria below:

 6 Products that have never been used as a food

 6 Foods that result from a process that has not previously been 
used for food 

 6 Foods that have been modified by genetic manipulation 

This last category of foods has been described as genetically 
modified foods. Genetically modified foods are also referred to  
as GM foods or genetically engineered foods.

Health Canada is responsible for ensuring that all foods, including 
those derived from biotechnology, are safe before they enter into 
the Canadian food system. The Canadian Food Inspection Agency 
(CFIA) shares responsibility for the regulation of products derived 
from biotechnology including plants, animal feeds, fertilizers and 
veterinary biologics. 

Health Canada. Regulation of Novel Foods. Government of Canada: Online. www.canada.ca/en/health-canada/
services/food-nutrition/genetically-modified-foods-other-novel-foods/factsheets-frequently-asked-questions/
part-1-regulation-novel-foods.html#a2

biotechnologies can range from artificial selection to genome 
editing

Farmers have long manipulated crops and animals through artificial 
selection to get offspring with certain traits; for example, breeding 
two different breeds of dairy cattle to get specific traits from both 
breeds. 

In comparison, genetic modification involves the process of 
incorporating new genes from one species into an unrelated species 
or manipulating the genetics of a species. Artificial selection selects 
for traits already present in a species, whereas genetic modification 
can create new traits.

As the science of genetics is better understood, different 
biotechnologies are being applied to both plant and livestock 
agriculture. A more recent form of biotechnology is called genome 
editing. 

The word “genome” refers to the entire DNA sequence in an 
organism. Genome editing is precise manipulation of a plant’s or 
animal's genetics, making specific changes to the DNA. 

Canada joins support for 
gene editing  

https://www.producer.com/2018/11/canada-joins-support-for-gene-editing/
https://www.producer.com/2018/11/canada-joins-support-for-gene-editing/
https://www.producer.com/2018/11/canada-joins-support-for-gene-editing/
https://www.canada.ca/en/health-canada/services/food-nutrition/genetically-modified-foods-other-novel-foods/factsheets-frequently-asked-questions/part-1-regulation-novel-foods.html#a2
https://www.canada.ca/en/health-canada/services/food-nutrition/genetically-modified-foods-other-novel-foods/factsheets-frequently-asked-questions/part-1-regulation-novel-foods.html#a2
https://www.canada.ca/en/health-canada/services/food-nutrition/genetically-modified-foods-other-novel-foods/factsheets-frequently-asked-questions/part-1-regulation-novel-foods.html#a2
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Genome editing makes it possible to change a crop plant or animal 
down to the level of a single genetic “letter” or building block. DNA 
can be inserted, deleted, changed or replaced in the organism’s 
genome. The simple change of one gene, or building block, can 
completely change an organism.

Genome editing imitates the process of mutation, which refers to 
changes that can occur in DNA through heredity or environmental 
causes. Mutation is what conventional plant cross-breeding relies 
upon.

the demand for protein consumption is increasing

As the world’s population grows, there is an increasing need for 
quality sources of protein. Animal geneticists are making progress 
in the identification of the genetic factors that promote health, 
regulate growth and reproduction and make efficient use of 
nutrients in animal feed. This knowledge helps farmers increase 
their production, while reducing impacts of animal agriculture on 
the environment.

Foods like meat, poultry, fish, eggs, milk and dairy products provide 
high value proteins. Protein is found in varying amounts in all sorts 
of foods; however, it’s especially high in animal products such as 
turkey, eggs, fish, and Greek yogurt. Plant foods such as tofu, nuts 
and seeds and pulses — like chickpeas and black beans — are also 
high in protein.

All of these food sources also contain micro-nutrients, such as iron, 
zinc, vitamin A, vitamin B12 and calcium. 

INVESTIGATE FURTHER

What are the differences 
between animal-based and 
plant-based proteins? How do 
trending messages about protein 
sources influence the accuracy 
of information available to 
consumers? 
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